


Vaccines: Containing
COVID-19 and Building
Long-Term Confidence

On March 18, two months after its installation,

the new US presidential administration

achieved the symbolic mark of 100 million vaccine

shots. The vaccines are safe. Associate editors Wendy

Parmet, Daniel Tarantola, and Stella Yu have prepared

a special section of AJPH showing that the devastation

of the COVID-19 pandemic, combined with the sci-

entific and public health successes, open a window of

opportunity to change the way society at large and

governments assess the cost–benefits of vaccines.

Bloom et al. (p. 1049) stress that, typically, economic

evaluation of vaccination focuses on direct health ben-

efits for the immunized, such as avoided deaths or life-

years gained or health care cost savings from prevented

infections. But when it brutally halted society and the

economy at a mindboggling human and material cost,

COVID-19 highlighted that getting people vaccinated and

achieving herd immunity against COVID-19 can also save

jobs, housing, schooling, and more.

The full societal impacts of COVID-19 provide a

plethora of positive arguments to convince everyone

of the benefit of vaccines. To convince the vaccine

hesitant, Broniatowski et al. (p. 1055) propose that

social media companies, health agencies, and public

health advocates team up to disseminate evidence-

based information on social media.

By contrast, in the current context, censoring anti-

vaccine misinformation using imprecise algorithms or

enforcing vaccination in theworkplace canbackfire, and,

importantly, “a narrow focus on debunking misinfor-

mation,” Larson and Broniatowski write (p. 1058), “will

not address the emotions and concerns of those who

distrust COVID-19 vaccination.”

Similarly, Rothstein et al. (p. 1061) contrast the risk of

hardening vaccine opposition if employers can ask their

workers to be vaccinated with the trust-building conse-

quences of workplace campaigns informing employees

of the benefits of vaccination and providing time off to

get the shot or easy access to it at the workplace.

The long-term success of these trust-building strat-

egies requires not mistaking authorization for approval.

As Zuckerman explains (p. 1065), the Food and Drug

Administration (FDA) rushed hundreds of tests, personal

protection equipment, vaccines, and treatments to the

market through Emergency Use Authorizations (EUAs).

EUAs should not become the new normal, replacing the

gold standard of FDA “approval” and being extended

longer than is absolutely necessary.

Equally important to bringing an end to theCOVID-19

pandemic is to keep in mind the perspective of re-

building public health on more equitable foundations.

The scientific and technical accomplishments too often

obscure the daily resilience of millions of health care

(including public health) workers. As Lin (p. 1070) ex-

plains, the equitable access to and distribution of vac-

cines, particularly for disadvantaged US populations, is

the responsibility of Federal Health Centers, which

operate more than 14000 primary care clinics and

employ nearly 260000 health care workers.

In their insightful examination of the first weeks of

the vaccination campaign, Tewarson et al. (p. 1073)

describe the challenges faced by states and territo-

ries to cover the “last mile” of COVID-19 vaccine dis-

tribution. These challenges of reach, equity, workforce,

and communication reveal the structural deficiencies

that need to be fixed for the long term.

Yes, the more than 984 US federal, state, and local

policies in 13 areas of law can “mess with” an effective

national strategy. OperationWarp Speed has constructed

a federal database, or “data lake,” to monitor vaccine

coverage nationwide. But Benjamin-Chung and Reingold

(p. 1078) warn that if the data lake is managed separately

from existing and experienced state and local immuni-

zation informationsystems,wemay loseanopportunity to

createasustainablemonitoringsystembeyondCOVID-19.

One hundred million vaccine shots in two months

with no vaccine-related deaths is a formidable

achievement that has mobilized millions in the pri-

vate and public workforces. It is also an opportunity

to build trust in sustainable vaccination strategies

against infectious scourges.

Alfredo Morabia, MD, PhD
Editor-in-Chief, AJPH
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17 Years Ago
Enhancing Public Confidence in
Vaccines Through Independent
Oversight of Postlicensure Vaccine
Safety
The public must know that vaccine safety concerns

are taken seriously and investigated by independent

professionals whose primary responsibility is safety, not

financial gain, public image, or program goals. . . . [T]he

Food and Drug Administration (FDA) lacks the resources

for adequate postlicensure surveillance and FDA staff

members are potentially biased as [it has been said],

“their recommendation for approval involves substantial

personal identification with that approval, and it is un-

likely that those who recommended a drug for approval

could later conduct a dispassionate evaluation of pos-

sible harm due to that drug.” . . . [We propose] a board,

modeled after the National Transportation Safety Board

(NTSB), with sufficient funds to mount its own ongoing

studies or hold open public hearings resulting in rec-

ommendations to the FDA. . . . The development of an

NVSB [National Vaccine Safety Board] could create a

vibrant system for ensuring the safest vaccine system

possible andmaintaining public confidence in the safety

of vaccines.

From AJPH, June 2004, 947–949, passim

17 Years Ago
Needing a New Paradigm for Vaccine
Development
The biotechnology revolution . . . has allowed the

unprecedented rational development of new recombi-

nant vaccines that will hopefully help control infectious

diseases, including those that appear most complex. . . .

However, despite these new tools, the challenges remain

formidable. . . . The world vaccine market is estimated at

approximately $6.5 billion, a meager 2% of the global

pharmaceutical market, making vaccine research and

development considerably less attractive to private in-

vestors than drug development. Moreover, many of the

diseases for which new vaccines are urgently needed

mainly affect developing countries whose market char-

acteristics fail to attract private capital investment. . . . In

this context, a new paradigm needs to be developed to

include and coordinate the actions of the WHO, inter-

national and national funding agencies, the pharma-

ceutical industry and manufacturers in emerging

developing countries, nonprofit foundations, and non-

governmental humanitarian organizations.

From AJPH, November 2004, p. 1935
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  See also Hswen et al., p. 956.

In “Association of ‘#covid19’ Versus

‘#chinesevirus’ With Anti-Asian

Sentiments on Twitter,” Hswen et al.

(p. 956) examine anti-Asian sentiment

expressed on Twitter by comparing the

use of the hashtags #Covid19 and

#ChineseVirus, which represent two

different ways of labeling coronavirus

disease 2019—one that follows the

World Health Organization’s recom-

mendations for disease names and one

that appears to be oppositional to them.

Focusing on tweets sent between March

9 and March 23, 2020, the authors

found that roughly 20% of the 495 289

hashtags associated with #Covid19

showed anti-Asian sentiment compared

with approximately 50% of the 777852

hashtags associated with #Chinese-

Virus. The authors conclude that this

analysis further substantiates the stig-

matizing potential of language on social

media that connects diseases with

specific locations or ethnicities.

History suggests that disease out-

breaks have often been accompanied

by a rise in xenophobic or racist

sentiment.1,2 Such attempts at “other-

ing” reflect misguided efforts to assign

social meaning and responsibility to

disease, even though illnesses do not

recognize socially constructed cate-

gories such as race.3 Although systems

exist to closely monitor and report on

COVID-19 infection and death rates, we

currently lack the capacity to monitor

racism in response to the pandemic. The

reported increase in verbal attacks and

physical assaults targeting Asian Ameri-

cans during the current pandemic4 and

the fact that many Asian Americans are

reporting fear and anxiety resulting from

pandemic-related discriminatory be-

havior5 demonstrate the need to track

racism and its impact during public

health crises.

Although the data presented by

Hswen et al. cannot conclusively estab-

lish a relationship between Twitter

hashtags and hate crimes, establishing

such a connection is not necessary for

this problem to be taken seriously.

Racism and xenophobia—independent

of violence—are a concern for public

health, as research shows that per-

ceived racism and discrimination have

real and significant impacts on both

physical and mental health.6,7

Furthermore, there is ample evidence

showing that stigmatizing language can

influence public attitudes and percep-

tions. For example, a recent experi-

mental study showed that compared

with a neutral description of the origins

of the coronavirus, descriptions em-

phasizing a connection with China in-

creased negative attitudes toward Asian

Americans and general xenophobia,

suggesting that language used to de-

scribe a disease can actually activate

prejudice and racial bias.4 Another study

tracking changes in implicit bias after

conservative media channels began

using terms such as “Chinese virus” in

March found that after declining for

nearly 13 years, implicit Americanness

bias (the subconscious belief that Asian

Americans are “less American” than Eu-

ropean Americans) began to increase—

a trend reversal that was especially

pronounced among those self-identified

as being strongly conservative.8

Beyond the greater anti-Asian senti-

ment associated with #ChineseVirus,

themore striking findings of Hswen et al.

concern the shifts that occurred when

the term started garnering more at-

tention owing to a tweet posted on

March 16 (see page 956 for details). The

researchers found that during the week

of March 9, #Covid19 was more preva-

lent than #ChineseVirus, and the num-

ber of anti-Asian hashtags associated

with either phrase was relatively low.

After March 16, however, #ChineseVirus

overtook #Covid19 as the more popular

hashtag, and #ChineseVirus became

associated with significantly more anti-

Asian hashtags than #Covid19.

These findings are noteworthy for

several reasons. First, the analysis

demonstrates the ability of prominent

“influencers” to shape online discus-

sions. It is important to understand how

those with significant public influence
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Social Factors Affecting 
Influenza Vaccination in 
Urban Peru

Influenza vaccine coverage under 
Peru’s national immunization 
program, available since 2008, has 
decreased lately. González-Block et 
al. used surveys and focus groups to 
determine factors affecting vaccine 
hesitancy in Peru among 4 risk 
groups: pregnant women, mothers of 
children younger than 6 years, adults 
with risk factors, and adults aged 65 
years and older. They used the 3Cs 
model to identify relevant factors, 
which captures confidence or trust 
in the vaccine, vaccine complacency 
if the perceived risk of disease is low, 
and convenience to accessing vacci-
nation. Confidence and convenience 
were about equal (64.6% and 68.5%, 
respectively), and complacency 
was lowest (47.9%), indicating a low 
perceived risk. This was attributed 
to misconceptions of both influenza 
risk and the role of vaccination in 
preventing the disease.

Citation. González-Block MÁ, 
Arroyo-Laguna J, Rodríguez-Zea B, 
et al. The importance of confidence, 
complacency, and convenience for 
influenza vaccination among key 
risk groups in large urban areas 
of Peru. Hum Vaccin Immunother. 
2021;17(2):465–474. https://doi.org/10
.1080/21645515.2020.1777821

Perceptions of Vaccine 
Hesitancy in Malaysia

Vaccine hesitancy is influenced 
by convenience, confidence, and 
complacency. Using qualitative 
interview methods, Mohd Hasni et 
al. explored perspectives on vaccine 
hesitancy among students (n = 33) 
aged 18 to 27 years in Malaysia. They 
found 3 themes that may contribute 
to vaccine confidence: knowledge of 
infectious diseases, knowledge about 
the vaccine, and information eval-
uation (e.g., source of information 
about the vaccine). Two themes were 
found to contribute to vaccine com-
placency: perceptions of the vaccine 
and perceptions of vaccine hesitancy. 
No theme was identified regarding 
convenience of vaccination.

Citation. Mohd Hasni NH, Zabudin 
NF, Mohd Adib MAH. Youth perspec-
tive on vaccine hesitancy in Malaysia: 
a qualitative inquiry. J Public Health 
Dev. 2021;19(1).

Vaccine Hesitancy Among 
European Parents: Key 
Factors Involved

A survey of parents residing in 18 
European countries determined their 
confidence in childhood immuniza-
tions. Individual vaccine hesitancy 
was measured on the basis of 21 
questions: 4% of parents were “very 
hesitant” and 24% were “some-
what hesitant” to vaccinate their 
children. Parents who consulted with 
homeopathists reported the highest 
hesitancy. There was heterogeneity 
among the countries: parents from 
Portugal had the highest percentage 
of confidence, whereas parents from 
Bulgaria, Ukraine, and Poland were 
the least confident.

Citation. Hadjipanayis A, van Esso D, 
Del Torso S, et al. Vaccine confidence 
among parents: large scale study in 
eighteen European countries. Vac-
cine. 2020;38(6):1505–1512. https://
doi.org/10.1016/j.vaccine.2019.11.068

�Prepared by Stephen Lewandowski, Ahlam Abuawad, Megan Marziali, and Vrinda Kalia, Columbia University,  
New York, NY. Correspondence should be sent to the AJPH Global News team at vk2316@cumc.columbia.edu.

DOI: https://doi.org/10.2105/AJPH.2021.306297

Perceptions of  
Vaccine Hesitancy,
Malaysia

Removing  
Conscientious  
Objection,
Australia

Social Factors Affecting 
Influenza Vaccination, 
Peru

Vaccine Hesitancy Among 
European Parents,
Europe

Removing Conscientious 
Objection: The Impact 
of “No Jab No Pay” and 
“No Jab No Play” Vaccine 
Policies in Australia

Federal- and state-level policy chang-
es implemented in Australia in 2016 
tied immunization status to family 
assistance payments and childcare 
eligibility. Li and Toll investigated the 
impact of removing religious and 
philosophical conscientious objec-
tion exemptions from childhood 
vaccination requirements. From 
2014 to 2018, removing exemptions 
increased overall coverage rates for 
children aged 1, 2, and 5 years in 
ranges of 1% to 4%. However, this 
response to the policy was heter-
ogenous: improvement in coverage 
was greatest in areas with greater so-
cioeconomic disadvantage, whereas 
socioeconomically advantaged areas 
with lower baseline coverage levels 
were less responsive to the changes.

Citation. Li A, Toll M. Removing con-
scientious objection: the impact of 
“No Jab No Pay” and “No Jab No Play” 
vaccine policies in Australia. Prev 
Med. 2021;145:106406. https://doi.
org/10.1016/j.ypmed.2020.106406

https://doi.org/10.1080/21645515.2020.1777821
https://doi.org/10.1080/21645515.2020.1777821
https://doi.org/10.1016/j.vaccine.2019.11.068
https://doi.org/10.1016/j.vaccine.2019.11.068
mailto:vk2316@cumc.columbia.edu
https://doi.org/10.2105/AJPH.2021.306205
https://doi.org/10.1016/j.ypmed.2020.106406
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Removing Conscientious 
Objection: The Impact 
of “No Jab No Pay” and 
“No Jab No Play” Vaccine 
Policies in Australia

Federal- and state-level policy chang-
es implemented in Australia in 2016 
tied immunization status to family 
assistance payments and childcare 
eligibility. Li and Toll investigated the 
impact of removing religious and 
philosophical conscientious objec-
tion exemptions from childhood 
vaccination requirements. From 
2014 to 2018, removing exemptions 
increased overall coverage rates for 
children aged 1, 2, and 5 years in 
ranges of 1% to 4%. However, this 
response to the policy was heter-
ogenous: improvement in coverage 
was greatest in areas with greater so-
cioeconomic disadvantage, whereas 
socioeconomically advantaged areas 
with lower baseline coverage levels 
were less responsive to the changes.

Citation. Li A, Toll M. Removing con-
scientious objection: the impact of 
“No Jab No Pay” and “No Jab No Play” 
vaccine policies in Australia. Prev 
Med. 2021;145:106406. https://doi.
org/10.1016/j.ypmed.2020.106406
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conservative media channels began

using terms such as “Chinese virus” in

March found that after declining for

nearly 13 years, implicit Americanness

bias (the subconscious belief that Asian

Americans are “less American” than Eu-

ropean Americans) began to increase—

a trend reversal that was especially

pronounced among those self-identified

as being strongly conservative.8

Beyond the greater anti-Asian senti-

ment associated with #ChineseVirus,

themore striking findings of Hswen et al.

concern the shifts that occurred when

the term started garnering more at-

tention owing to a tweet posted on

March 16 (see page 956 for details). The

researchers found that during the week

of March 9, #Covid19 was more preva-

lent than #ChineseVirus, and the num-

ber of anti-Asian hashtags associated

with either phrase was relatively low.

After March 16, however, #ChineseVirus

overtook #Covid19 as the more popular

hashtag, and #ChineseVirus became

associated with significantly more anti-

Asian hashtags than #Covid19.

These findings are noteworthy for

several reasons. First, the analysis

demonstrates the ability of prominent

“influencers” to shape online discus-

sions. It is important to understand how

those with significant public influence
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Social Factors Affecting 
Influenza Vaccination in 
Urban Peru

Influenza vaccine coverage under 
Peru’s national immunization 
program, available since 2008, has 
decreased lately. González-Block et 
al. used surveys and focus groups to 
determine factors affecting vaccine 
hesitancy in Peru among 4 risk 
groups: pregnant women, mothers of 
children younger than 6 years, adults 
with risk factors, and adults aged 65 
years and older. They used the 3Cs 
model to identify relevant factors, 
which captures confidence or trust 
in the vaccine, vaccine complacency 
if the perceived risk of disease is low, 
and convenience to accessing vacci-
nation. Confidence and convenience 
were about equal (64.6% and 68.5%, 
respectively), and complacency 
was lowest (47.9%), indicating a low 
perceived risk. This was attributed 
to misconceptions of both influenza 
risk and the role of vaccination in 
preventing the disease.

Citation. González-Block MÁ, 
Arroyo-Laguna J, Rodríguez-Zea B, 
et al. The importance of confidence, 
complacency, and convenience for 
influenza vaccination among key 
risk groups in large urban areas 
of Peru. Hum Vaccin Immunother. 
2021;17(2):465–474. https://doi.org/10
.1080/21645515.2020.1777821

Perceptions of Vaccine 
Hesitancy in Malaysia

Vaccine hesitancy is influenced 
by convenience, confidence, and 
complacency. Using qualitative 
interview methods, Mohd Hasni et 
al. explored perspectives on vaccine 
hesitancy among students (n = 33) 
aged 18 to 27 years in Malaysia. They 
found 3 themes that may contribute 
to vaccine confidence: knowledge of 
infectious diseases, knowledge about 
the vaccine, and information eval-
uation (e.g., source of information 
about the vaccine). Two themes were 
found to contribute to vaccine com-
placency: perceptions of the vaccine 
and perceptions of vaccine hesitancy. 
No theme was identified regarding 
convenience of vaccination.

Citation. Mohd Hasni NH, Zabudin 
NF, Mohd Adib MAH. Youth perspec-
tive on vaccine hesitancy in Malaysia: 
a qualitative inquiry. J Public Health 
Dev. 2021;19(1).

Vaccine Hesitancy Among 
European Parents: Key 
Factors Involved

A survey of parents residing in 18 
European countries determined their 
confidence in childhood immuniza-
tions. Individual vaccine hesitancy 
was measured on the basis of 21 
questions: 4% of parents were “very 
hesitant” and 24% were “some-
what hesitant” to vaccinate their 
children. Parents who consulted with 
homeopathists reported the highest 
hesitancy. There was heterogeneity 
among the countries: parents from 
Portugal had the highest percentage 
of confidence, whereas parents from 
Bulgaria, Ukraine, and Poland were 
the least confident.

Citation. Hadjipanayis A, van Esso D, 
Del Torso S, et al. Vaccine confidence 
among parents: large scale study in 
eighteen European countries. Vac-
cine. 2020;38(6):1505–1512. https://
doi.org/10.1016/j.vaccine.2019.11.068
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Removing Conscientious 
Objection: The Impact 
of “No Jab No Pay” and 
“No Jab No Play” Vaccine 
Policies in Australia

Federal- and state-level policy chang-
es implemented in Australia in 2016 
tied immunization status to family 
assistance payments and childcare 
eligibility. Li and Toll investigated the 
impact of removing religious and 
philosophical conscientious objec-
tion exemptions from childhood 
vaccination requirements. From 
2014 to 2018, removing exemptions 
increased overall coverage rates for 
children aged 1, 2, and 5 years in 
ranges of 1% to 4%. However, this 
response to the policy was heter-
ogenous: improvement in coverage 
was greatest in areas with greater so-
cioeconomic disadvantage, whereas 
socioeconomically advantaged areas 
with lower baseline coverage levels 
were less responsive to the changes.

Citation. Li A, Toll M. Removing con-
scientious objection: the impact of 
“No Jab No Pay” and “No Jab No Play” 
vaccine policies in Australia. Prev 
Med. 2021;145:106406. https://doi.
org/10.1016/j.ypmed.2020.106406
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  See also Hswen et al., p. 956.

In “Association of ‘#covid19’ Versus

‘#chinesevirus’ With Anti-Asian

Sentiments on Twitter,” Hswen et al.

(p. 956) examine anti-Asian sentiment

expressed on Twitter by comparing the

use of the hashtags #Covid19 and

#ChineseVirus, which represent two

different ways of labeling coronavirus

disease 2019—one that follows the

World Health Organization’s recom-

mendations for disease names and one

that appears to be oppositional to them.

Focusing on tweets sent between March

9 and March 23, 2020, the authors

found that roughly 20% of the 495 289

hashtags associated with #Covid19

showed anti-Asian sentiment compared

with approximately 50% of the 777852

hashtags associated with #Chinese-

Virus. The authors conclude that this

analysis further substantiates the stig-

matizing potential of language on social

media that connects diseases with

specific locations or ethnicities.

History suggests that disease out-

breaks have often been accompanied

by a rise in xenophobic or racist

sentiment.1,2 Such attempts at “other-

ing” reflect misguided efforts to assign

social meaning and responsibility to

disease, even though illnesses do not

recognize socially constructed cate-

gories such as race.3 Although systems

exist to closely monitor and report on

COVID-19 infection and death rates, we

currently lack the capacity to monitor

racism in response to the pandemic. The

reported increase in verbal attacks and

physical assaults targeting Asian Ameri-

cans during the current pandemic4 and

the fact that many Asian Americans are

reporting fear and anxiety resulting from

pandemic-related discriminatory be-

havior5 demonstrate the need to track

racism and its impact during public

health crises.

Although the data presented by

Hswen et al. cannot conclusively estab-

lish a relationship between Twitter

hashtags and hate crimes, establishing

such a connection is not necessary for

this problem to be taken seriously.

Racism and xenophobia—independent

of violence—are a concern for public

health, as research shows that per-

ceived racism and discrimination have

real and significant impacts on both

physical and mental health.6,7

Furthermore, there is ample evidence

showing that stigmatizing language can

influence public attitudes and percep-

tions. For example, a recent experi-

mental study showed that compared

with a neutral description of the origins

of the coronavirus, descriptions em-

phasizing a connection with China in-

creased negative attitudes toward Asian

Americans and general xenophobia,

suggesting that language used to de-

scribe a disease can actually activate

prejudice and racial bias.4 Another study

tracking changes in implicit bias after

conservative media channels began

using terms such as “Chinese virus” in

March found that after declining for

nearly 13 years, implicit Americanness

bias (the subconscious belief that Asian

Americans are “less American” than Eu-

ropean Americans) began to increase—

a trend reversal that was especially

pronounced among those self-identified

as being strongly conservative.8

Beyond the greater anti-Asian senti-

ment associated with #ChineseVirus,

themore striking findings of Hswen et al.

concern the shifts that occurred when

the term started garnering more at-

tention owing to a tweet posted on

March 16 (see page 956 for details). The

researchers found that during the week

of March 9, #Covid19 was more preva-

lent than #ChineseVirus, and the num-

ber of anti-Asian hashtags associated

with either phrase was relatively low.

After March 16, however, #ChineseVirus

overtook #Covid19 as the more popular

hashtag, and #ChineseVirus became

associated with significantly more anti-

Asian hashtags than #Covid19.

These findings are noteworthy for

several reasons. First, the analysis

demonstrates the ability of prominent

“influencers” to shape online discus-

sions. It is important to understand how

those with significant public influence
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Social Factors Affecting 
Influenza Vaccination in 
Urban Peru

Influenza vaccine coverage under 
Peru’s national immunization 
program, available since 2008, has 
decreased lately. González-Block et 
al. used surveys and focus groups to 
determine factors affecting vaccine 
hesitancy in Peru among 4 risk 
groups: pregnant women, mothers of 
children younger than 6 years, adults 
with risk factors, and adults aged 65 
years and older. They used the 3Cs 
model to identify relevant factors, 
which captures confidence or trust 
in the vaccine, vaccine complacency 
if the perceived risk of disease is low, 
and convenience to accessing vacci-
nation. Confidence and convenience 
were about equal (64.6% and 68.5%, 
respectively), and complacency 
was lowest (47.9%), indicating a low 
perceived risk. This was attributed 
to misconceptions of both influenza 
risk and the role of vaccination in 
preventing the disease.

Citation. González-Block MÁ, 
Arroyo-Laguna J, Rodríguez-Zea B, 
et al. The importance of confidence, 
complacency, and convenience for 
influenza vaccination among key 
risk groups in large urban areas 
of Peru. Hum Vaccin Immunother. 
2021;17(2):465–474. https://doi.org/10
.1080/21645515.2020.1777821

Perceptions of Vaccine 
Hesitancy in Malaysia

Vaccine hesitancy is influenced 
by convenience, confidence, and 
complacency. Using qualitative 
interview methods, Mohd Hasni et 
al. explored perspectives on vaccine 
hesitancy among students (n = 33) 
aged 18 to 27 years in Malaysia. They 
found 3 themes that may contribute 
to vaccine confidence: knowledge of 
infectious diseases, knowledge about 
the vaccine, and information eval-
uation (e.g., source of information 
about the vaccine). Two themes were 
found to contribute to vaccine com-
placency: perceptions of the vaccine 
and perceptions of vaccine hesitancy. 
No theme was identified regarding 
convenience of vaccination.

Citation. Mohd Hasni NH, Zabudin 
NF, Mohd Adib MAH. Youth perspec-
tive on vaccine hesitancy in Malaysia: 
a qualitative inquiry. J Public Health 
Dev. 2021;19(1).

Vaccine Hesitancy Among 
European Parents: Key 
Factors Involved

A survey of parents residing in 18 
European countries determined their 
confidence in childhood immuniza-
tions. Individual vaccine hesitancy 
was measured on the basis of 21 
questions: 4% of parents were “very 
hesitant” and 24% were “some-
what hesitant” to vaccinate their 
children. Parents who consulted with 
homeopathists reported the highest 
hesitancy. There was heterogeneity 
among the countries: parents from 
Portugal had the highest percentage 
of confidence, whereas parents from 
Bulgaria, Ukraine, and Poland were 
the least confident.
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Removing Conscientious 
Objection: The Impact 
of “No Jab No Pay” and 
“No Jab No Play” Vaccine 
Policies in Australia

Federal- and state-level policy chang-
es implemented in Australia in 2016 
tied immunization status to family 
assistance payments and childcare 
eligibility. Li and Toll investigated the 
impact of removing religious and 
philosophical conscientious objec-
tion exemptions from childhood 
vaccination requirements. From 
2014 to 2018, removing exemptions 
increased overall coverage rates for 
children aged 1, 2, and 5 years in 
ranges of 1% to 4%. However, this 
response to the policy was heter-
ogenous: improvement in coverage 
was greatest in areas with greater so-
cioeconomic disadvantage, whereas 
socioeconomically advantaged areas 
with lower baseline coverage levels 
were less responsive to the changes.
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Susan Reverby’s book is about the life

of Alan Berkman, MD (1945–2009),

whose June 14, 2009, obituary in the

New York Times stated:

Physician, fugitive, federal prisoner,

clinician to the homeless, advocate

for AIDS patients, epidemiologist:

That was the arc of Alan Berkman’s

career. Dr. Berkman, a Vietnam-era

radical who spent eight years

in prison for armed robbery and

possession of explosives and who

later founded Health GAP, a leader

in the coalition that helped make

AIDS medication available to mil-

lions in the world’s poorest coun-

tries, died in Manhattan on June 5.

He was 63 and lived in Manhattan.

(https://am.ajph.link/ABerkmanObit)

Berkman and I were colleagues at

Columbia University around the time

of his death and, like many of the other

members of the Department of Epi-

demiology, I discovered Berkman’s

past reading the New York Times obit-

uary. Berkman was not a significant

radical historical figure, like, for ex-

ample, Angela Davis, that the public at

large would recognize. A first question

when picking up this book is why

would he deserve a biography by

Reverby, a professor emerita in the

history of ideas at Wellesley College

and an accomplished historian of

public health?

Reverby provides several reasons for

having written this biography, which

covers, besides Berkman’s preactivist

youth, his political activism in the 1960s

and 1970s, his time in jail in the 1980s,

and his global health activism in the

1990s and after. She knew Berkman well

from college at Cornell University. She

had been studying the story of what she

has called “infamous” doctors, and

Berkman was one of them. Through

Berkman’s family, she had access to a

trove of documents, including an un-

published prison memoir. But most of

all, Berkman’s unique journey offered

her an opportunity to tell the story of

her generation of radical youths of

the 1960s.

I suspect above all I was fascinated

because part of his journey was the

path I, and others of my generation,

had imagined at one time we would

take, but ultimately did not. After all, a

survey of college students showed

that in the late sixties “350,000 con-

sidered themselves as revolutionar-

ies.” (p. 3)

Berkman’s life was typical of a

“white American man” (p. 5) among

these revolutionaries, but it also was

an atypical journey marked by love,

activism, violence, disease, and death.

THE EXTRAORDINARY LIFE
OF ALAN BERKMAN

Reverby uses written published and

unpublished primary sources and in-

terviews as well as her direct experience

of the radical left during the 1960s.

(Reverby is the narrator, but she is

also in the narrative.)

Berkman began as a nonviolent ac-

tivist reacting to social injustices. But

already in this idealistic phase, Berkman

showed extraordinary courage. For in-

stance, in 1973, with a guide from the

American Indian Movement and two

comrades, Berkman took the risk of

bypassing stealthily the siege set by the

FBI on the Native Americans occupying

Wounded Knee, in South Dakota, to

Co-conspirator for Justice: TheRevolutionary Life
of Dr. Alan Berkman (Justice, Power, and Politics)

By Susan M. Reverby
ChapelHill, NC:University ofNorthCarolina Press; 2020
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provide medical advice and care to

the tribes.

Berkman’s political life was trans-

formed when, on October 20, 1981, he

was called to provide medical care to a

militant wounded by a gunshot during

an attack on an armored truck carrying

money, which killed the driver. Refusing

to provide information about his in-

volvement to the FBI, he was charged

with “being an accessory after the fact to

robbery and murder, racketeering con-

spiracy, and obstruction to justice” (p.

118). To escape a pending long jail

sentence, he jumped bail in January

1983 and “descended into the political

underground” (p. 122). He joined a

clandestine political group dedicated

to spectacular, allegedly anticapitalistic

and anti-imperialistic actions.

After a couple of years of under-

ground activism, Berkman left his fin-

gerprints on a card he lost during an

armed action and ended up in jail for

eight years (1985–1992). During his in-

carceration, Berkman survived a cancer

diagnosis that initially was not properly

treated. Despite the extraordinary physi-

cal and psychological hardships of incar-

ceration, he earned the warm friendship

and respect of his fellow inmates, for

whom he became “Brother Doc.”

The HIV/AIDS pandemic exploded in

the early 1980s while Berkman was in

jail. Persons with HIV and AIDS were

disproportionately incarcerated. In a

1995 article in AJPH, Berkman stressed

the importance of ending mass incar-

ceration and “traditional prison health

practices” to effectively challenge the

AIDS epidemic.1 More generally, Berk-

man came to realize in the 1990s that

poor populations affected by the dis-

ease could not afford the high cost of

the existing treatments. He argued in

AJPH that integrating prevention and

treatment was key to confronting the

global epidemic.2 Through a grassroots

organization called Health Global Access

Project (Health GAP, healthgap.org),

which relied on grants, foundations, and

individual donors to sustain its work,

Berkman struggled to make HIV/AIDS

drugs more available, particularly in

Africa. Health GAP claims to have played

a key role in winning support for the US

President’s Emergency Plan for AIDS

Relief (aka PEPFAR), which was launched

by President George W. Bush in 2003.

In 2003, 10 years after his release

from prison, Berkman became an as-

sistant professor and, in 2006, the Vice

Chair of the Department of Epidemiol-

ogy at Columbia’s Mailman School of

Public Health. As Reverby explains, “After

having tried and failed to change the

world” (p. 263), public health provided

Berkman a way to bring together his

medical, political, and organizing talents:

In the end, Alan came to believe that

his medical skills, when shared with

activists and those most harmed by

the racist, sexist, and neo-imperialist

policies, might actually be more

revolutionary. His shifted frame of

reference never changed his priori-

ties or principles, just the way he

accomplished them. He moved from

the care of individuals to the care of

whole populations. (p. 297)

HISTORY OF A
GENERATION

This enthralling biography would de-

serve a formal literary analysis to do full

justice to all its qualities. It reads like a

Stendhalian novel, the phases of Berk-

man’s activism evoking those of a hero

moving from being idealistic in the

1960s, to erring and undergoing infernal

times in jail, and finally to finding re-

demption in an effective activism that

was consistent with his original ideals.

Berkman had the uncompromising,

permanently untamed, rebellious na-

ture of Julien Sorel in The Red and The

Black or of Fabrice del Dongo in The

Charterhouse of Parma. These heroes

allow Stendhal to walk us through the

psychology and societal context of the

first third of the 19th century, in Europe,

where the former aristocratic order was

being replaced by a new democratic

order initiated by the French Revolution

and continued through its Napoleonic

sequel. In Reverby’s biography, the ex-

traordinary life of Berkman, an uncom-

promising Leftist outlier of the 1960s,

provides the backdrop for the social

history of a generation of young women

andmenwhowere radicals in the 1960s,

mostly survived to the present, and have

in one way or another striven to sustain

their original ideal of a just and equitable

society.

This novelistic dimension of Rever-

by’s biography of Berkman may make

a difference in the public the book can

reach. Histories of activists primarily

interest those who were also activists

in those years, those “who were there.”

By contrast, in this riveting book

Reverby may have found a Stendha-

lian way to tell the story of her gen-

eration to those who were not

there.
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  See also AbouZahr et al., p. 1123.

The article in this issue of AJPH by

AbouZahr et al. titled “The COVID-19

Pandemic: Effects on Civil Registration of

Births and Deaths and on Availability

and Utility of Vital Events Data” (p. 1123)

provides an interesting review of the

status of civil registration activities

worldwide. AbouZahr et al. point out

how the pandemic has stopped or

curtailed civil registrations over a wide

range of countries. The issues identified

as interrupting registration include a

lack of adequate plans for continuity of

operations, the need to set govern-

mental priorities, views that civil regis-

tration is not an essential service, and

concerns that in-person contacts re-

quired for registrations to occur would

encourage disease spread. That roughly

half the world’s population was not

covered by systematic vital event

registration before the pandemic un-

derscores just how far there is to travel

before stable civil vital event registration

is available everywhere.

AbouZahr et al. discuss the cost of not

having a dependable system for civil

registration. They list the administrative

uses for these data, such as documen-

tation of identity, maintaining population

registries, administering social and

health programs, andmanaging banking

and pension systems. The significant

value of the resulting data in informing

public health officials of the issues and

problems of the populations they serve

is also discussed. AbouZahr et al. pro-

vide an interesting examination of how

timely death data can provide valuable

information to identify characteristics of

a novel disease and how that disease

manifests in a population during the

initial stages of a pandemic. Examples of

innovative uses of these data in New

Zealand and Hawaii are described briefly.

Over the past decade, building on

initiatives by the National Center for

Health Statistics and state vital records

offices across the United States, as well

as the coordinating efforts of the Na-

tional Association of Public Health Sta-

tistics and Information Systems, there

has been a collective quantum leap in

the vital records registration methods

used in the United States.1 Individual

states’ deployment of Web-based birth

and death reporting is nearly complete.

The effort was undertaken with an eye to

improving the timeliness, accuracy, and

security of vital event registration. These

outcomes were viewed as important to

better meet the range of needs for vital

records services, whether administrative

or analytical.

Because of these advancements, an-

alytical data on deaths are now available

roughly seven days from death across

most of the United States compared to

from 60 to 90 days from death under

paper-based registration. Work has

been under way since the early part of

the past decade at both the state and

national levels to radically speed the

production of useful information from

the timely data now available through

these interactive state registration

systems. Releases of provisional

population-based data on births and

deaths, including deaths by cause of

death, within months rather than years

from the date of death has been taking

place for some time now.2–4

As COVID-19 began to spread, the

efforts to modernize vital records regis-

tration created an ideal environment

for adapting the handling of these

data to provide critical groomed and

population-based information on
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deaths from this new disease. Accom-

plishing this early on as the impact of

COVID-19 unfolded helped to rapidly

identify information critical to public

health’s understanding of this new dis-

ease. With similar efforts at success-

fully transforming infectious disease

reporting systems, states such as

Michigan were able to develop and im-

plement routine interfaces between

systems, so that mortality data could

routinely be screened for reportable

infectious conditions and for deaths of

persons with a reportable disease. The

interface between the Michigan Elec-

tronic Death Registration System and

the Michigan Disease Surveillance Sys-

tem, finalized just after the COVID-19

pandemic unfolded, enabled augment-

ing COVID-19 case counts and COVID-

19–related deaths by using the mortality

files. The linked Electronic Death Regis-

tration System data aided in the dis-

covery of COVID-19 cases unknown to

the Michigan Disease Surveillance Sys-

tem, providing fact of death and other

details on deaths to COVID-19 patients

in the Michigan Disease Surveillance

System, and allowed the development of

information on COVID-19 survivors.

This timely data available in Michigan

provided public health officials with

critical data that drove public health

policy and direction as the pandemic

unfolded. As an example, in Michigan

it was discovered early on that both

COVID-19 case and mortality rates were

comparatively high in Michigan’s African

American population. This discovery led

to establishing a task force to examine

the problem,5 formulating strategies to

address perceived problems,6 and set-

ting up a program to direct funds to

implement those strategies.7 In the end,

as described in an evaluation by the

National Governors Association and the

Duke Margolis Center for Health Policy,8

Michigan experienced a marked reduc-

tion in racial disparities relative to

both COVID-19 cases and COVID-19–

associated mortality.

Concepts underlying Web-based vital

event registration can provide an ap-

proach that holds the promise of easing

the implementation of comprehensive

civil registration systems in countries

with a poor or no system. The central-

ized development of such systems with

coordinated support and maintenance

can significantly ease adoption by coun-

tries needing to establish or improve

vital records registration. Of note, these

systems are generally designed to be

paperless, which limits in-person con-

tacts during the registration process,

thus complementing stay-at-home

orders issued as a disease control

measure.

There are surely many success stories

regarding how public health officials met

the challenge of COVID-19. A full ac-

counting of these success stories is

needed, and a picture of the ideal ap-

proaches to this crisis does need to be

drawn. The implementation of Web-

based vital record systems in the United

States, although successful, was ac-

complished largely with state-level

funding and without a clear path to fiscal

sustainability. These systems are costly

to develop and maintain, have a limited

shelf life, and significantly reduce the

flexibility of the states to adapt to new

vital records reporting standards. It is

important that efforts to sustain and

enhance these new age reporting sys-

tems be given priority if we are to be

better prepared for the next public

health challenge.

The COVID-19 pandemic has exposed

several concerns that need the careful

attention of governments and public

health officials worldwide. It has also

provided an opportunity, born of

necessity, to demonstrate how timely

and accurate data from vital record

registration, merged with disease-

reporting system data, can truly em-

power public health officials to rapidly

assess problems and develop ap-

proaches to best address a public

health crisis.
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  See also Putnam-Hornstein et al., p. 1157.

A new study by Putnam-Hornstein

et al., in this issue of AJPH (p. 1157),

is the latest of many to estimate cu-

mulative incidence rates for child

welfare system (CWS) involvement.

Whereas previous work relied on syn-

thetic life tables produced from the

National Child Abuse and Neglect Data

Systems (NCANDS) and the Adoption

and Foster Care Analysis and Reporting

Systems (AFCARS), this latest work uses

linked administrative data from Cal-

ifornia. It is an important effort to assess

the plausibility of previous estimates,

and the scientific community will benefit

from similar replications in other states.

I focus on two issues: (1) discrepancies

in estimated cumulative investigation

rates, and (2) possible interpretations of

the overall rates of CWS involvement.

The authors’ estimated prevalence

rates for back-end CWS involvement

(substantiated CWS investigations, fos-

ter care entry, and termination of pa-

rental rights) are roughly similar to

previous national estimates, thus pro-

viding reasonable confidence about the

sufficiency of NCANDS and AFCARS data

for tracking those outcomes. However,

Putnam-Hornstein et al. find a sub-

stantially lower rate of exposure to CWS

investigations (~26%) than the NCANDS

estimates (~37%).1 They emphasize one

possible explanation for the difference

in estimates: that NCANDS cannot track

children across states (and thus double

counts children investigated in multiple

states). By contrast, this study is limited

to only California-based reports (and thus

cannot account for California-born chil-

dren who are investigated in other states).

This explanation seems unsatisfactory for

explaining an 11-point gap (a relative dif-

ference of 42%). California also does not

differ greatly from the nation on investi-

gation rates,2 so the discrepancy in esti-

mates raises important questions about

whether NCANDS identifiers for children

in unsubstantiated investigations are reli-

able (unique) in each state. Further as-

sessment of this issue is warranted, given

the attention that cumulative investigation

estimates have received to date.

Notwithstanding, the new study likely

provides a more accurate estimate of

cumulative exposure to a CWS investi-

gation and affirms previously estimated

rates of downstream CWS involvement.

The question, then, is what do we make

of these findings?

Putnam-Hornstein et al. conclude that

CWS has limited specificity—implying

that levels of investigation are dispro-

portionate to the occurrence of mal-

treatment and ensnare a large number

of families for whom maltreatment did

not actually occur or who do not require

CWS involvement. We cannot draw this

conclusion based on available evidence.

Cumulative rates of CWS investigation

may astonish many, but we should not

discount the possibility that it is a rea-

sonable approximation of the preva-

lence of child maltreatment or imminent

risk thereof and that the comparatively

low rates of substantiation and subse-

quent formal intervention indicate lim-

ited sensitivity.

Some calls to CWS are made simply

because reporters do not know how

else to connect families to services.

Many of the 40% of referrals that are

screened out without investigation each

year2 perhaps fall into this category, as,

likely, does some proportion of referrals

that are investigated. Predictive risk

modeling, an area in which Putnam-

Hornstein is a leader,3 is a promising

strategy for identifying referrals that can

be appropriately and safely diverted to

voluntary community resources without

an investigation.

Yet the sum of existing evidence in-

dicates that investigations are a rea-

sonable approximation of maltreatment

exposure, regardless of the substantia-

tion determination. Estimated rates of

child maltreatment exposure derived

from surveys and other study method-

ologies are not consistently lower than

the rate of CWS investigation,4 and a

CWS investigation is predictive of a

range of adverse outcomes regardless

of substantiation and after controlling

for socioeconomic factors.5–7 CWS de-

cisions also occur in a context of high

uncertainty, with conflicting or vague

child disclosures, lack of direct physical

evidence, limited powers to compel
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cooperation, inexperienced and poorly

trained staff, political pressure to avoid

foster care even in the highest risk cases,

and limited resources to provide ser-

vices. These factors imply a tendency not

to substantiate or formally intervene

even when maltreatment has occurred.

In contextualizing their findings, Put-

nam-Hornstein et al. further assert that

CWS is designed to surveil many but

serve few. However, is it true that most

investigations result in no intervention?

A key distinction here is informal versus

formal intervention. CWS frequently

provides, refers to, or arranges services

or other interventions to children it

declines to count as victims. For exam-

ple, California reportedly provided ser-

vices to nearly two thirds of children with

unsubstantiated investigations in 2019.2

CWS also relies heavily on informal kin-

ship care as an explicit strategy for

avoiding foster care.8

Are informal interventions limited to

cases in which no maltreatment oc-

curred or in which risk of harm is low?

Probably not. Formal interventions (e.g.,

supervised in-home services, court in-

volvement, and foster care) are com-

paratively rare by design, as the authors

claim. Indeed, it is the expected result of

a system that is required to investigate

maltreatment but is legally and politically

pressured to avoid usurping parental

authority. Reliance on informal kinship

care, voluntary services, and non-

investigative “assessments” to address

maltreatment were originally the de-

mands of advocates for CWS reform

who wanted a more family-friendly en-

tity.9 Acquiescence to these demands

also serves the interests of government

officials, who claim success in reducing

child maltreatment on the basis of de-

clining numbers of substantiated victims

and foster care caseloads. Whether re-

lying on informal interventions serves

the interests of children is not clear.

These estimates imply that a substantial

proportion of children are born to par-

ents who are, at some point, unable to

provideminimally adequate care and for

whom existing systems are inadequately

resourced to respond.

Lastly, the study also finds dispro-

portionate rates of CWS involvement for

Black and Indigenous children, with

larger disparities for back-end than

front-end involvement. It is worth not-

ing that the landscape of foster care

changed drastically during the study

period: Black children were 38% of the

foster care population in 199910 versus

23% in 2019.11 Regardless, racial dis-

parities certainly remain in various levels

of CWS involvement. Because discourse

on CWS generally, and foster care and

termination of parental rights in partic-

ular, often centers on parents rather

than children, overrepresentation is of-

ten equated to harm. But it matters that

disparities in CWS investigation are

generally consistent with estimated

disparities in child maltreatment,12 child

fatalities,2 and othermetrics indicative of

risk to children. It matters because

making CWS the problem allows society

to ignore or minimize the causes of

these disparities—namely, the wholly

inadequate efforts to overcome the

legacy of de jure segregation, state-

sanctioned violence, economic isolation,

and discrimination that harms the

health and wealth of Black and Indige-

nous families in the present. Reducing or

eliminating CWS will not rectify these

broader inequalities and may worsen

them, given the intergenerational im-

plications of child maltreatment.

This is not an argument that CWS is

performing well—it is not. CWS appears

to be frequently ineffective at preventing

revictimization or mitigating its effects.

Putnam-Hornstein et al. emphasize a

lack of specificity in front-end functions

as a critical issue undermining CWS ef-

fectiveness. Although that is likely at

least somewhat true, it is not a com-

plete picture. On the whole, evidence

points to both some degree of over-

investigation for comparatively low-risk

cases and substantial levels of under-

intervention in response to high-risk

cases.
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  See also Morens et al., p. 1086.

Morens et al. (p. 1086) present a

comprehensive medical com-

parison between the 1918 influenza

epidemic and the COVID-19 epidemic in

the United States. As scientists, they

focus on the viruses and on the science.

They identify some similarities and dif-

ferences, using current knowledge and

reflection to find precedent for some of

the issues that matter today.

As a public health historian, I examine

the uses and meanings that compari-

sons of epidemic experiences can offer.

From the historical perspective, it is

essential to locate an epidemic within its

full temporal, social, political, economic,

and cultural context. It is not sufficient to

find, for example, that face masks were

used at two different times unless we

examine also the significance and

meaning those masks had to the people

who considered using them. The 1918

epidemic took place during and imme-

diately after World War I, when mask

wearing was viewed as a patriotic act.

During the 2020 epidemic, powerful

political forces have deemed mask

wearing an affront to personal liberty.

I draw on my own work on the history

of public health inMilwaukee, Wisconsin,

to illustrate the importance of the

sociopolitical context of the 1918 influ-

enza outbreak.1 Then, public health in

the United States was largely a local

matter. Milwaukee, a city of more than

467000 people in 1918, fared extremely

well with influenza compared with other

large American cities. With New York

City at 452 excess deaths per 100000

population, Boston, Massachusetts at

710, San Francisco, California at 673, and

Philadelphia, Pennsylvania at 748, Mil-

waukee’s rate of 292 was exemplary.

Among the 18 American cities of more

than 350000 people, only Minneapolis,

Minnesota surpassed Milwaukee with its

record 267.2

Why was Milwaukee so successful?

Public health officials in Milwaukee built

a public–private coalition to combat in-

fluenza when it arrived in September

1918. Health Commissioner George C.

Ruhland acted quickly, consulting the

state board of health, which held police

powers necessary to protect the public’s

health. Ruhland requested all physicians

to report cases of the disease and

appointed an advisory committee of two

physicians and two businessmen. He

sought money from the common

council to prepare hospitals and clinics

to receive the sick and enlisted the

support of numerous voluntary and

religious organizations. He focused his

efforts on isolation, the most traditional

method of fighting infectious diseases.

The health department mobilized an

extensive advertising campaign teaching

the public how to avoid contagion. In

multiple languages in this heavily immi-

grant city, posters with advice appeared

throughout city neighborhoods, news-

papers carried lengthy daily accounts

and advice, and churches and factories

sponsored “four-minute talks” to keep

people up-to-date. Ruhland met per-

sonally with physicians, clergy, business

people, theater managers, newspaper

editors, and club representatives. The

entire city rallied.

In October, as flu cases increased,

Ruhland and his advisors instituted

more radical measures. They outlawed

public gatherings and closed theaters,

movies, public dances, and churches;

then they shuttered schools. People

were permitted to buy drinks at the

neighborhood saloons, but not to stay

inside to drink them. The Visiting Nurse

Association and women’s organizations

helped to staff city hospitals and clinics,

as did teachers who were idle from their

normal duties. Ordinary life was dis-

rupted; businesses lost money; people

could not work. After 23 days, Ruhland

lifted many of the restrictions, but the

victory was short-lived. When cases in-

creased in December, Ruhland again

banned public gatherings, closed

schools, and imposed a half-capacity

rule on theaters and churches. Though

reluctant, the public accepted this sec-

ond round of restrictions. Ruhland

allowed some Christmas and New Year’s

Eve parties to proceed, although he

insisted that attendees wear gauze

masks. In the new year, influenza waned,

schools reopened, and social events

were again permitted.
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Throughout the crisis, Ruhland con-

sulted with the business community,

interacted with health care profes-

sionals and hospitals, and scrupulously

maintained transparency in his interac-

tions with the public. He credited Mil-

waukee’s relatively low mortality rate to

the extreme cooperation of the public

and the support of doctors and nurses.

In a very short time, the health com-

missioner had mobilized an army of

volunteers, coordinated the efforts of

community organizations, plastered the

city with educational literature, isolated

the sick, and assuaged the doubts of

businesspeople and politicians who

feared personal loss from the emer-

gency regulations.1

Milwaukee’s actions to quell influenza

were similar to or exactly the same as

methods tried by other cities.3 Along

with liberty bond parades (which in

Philadelphia demonstrably spread

influenza),4,5 masks carried patriotic

value and gave the public a way to ex-

hibit and celebrate their loyalty. Yet

Milwaukee’s efforts were more suc-

cessful than elsewhere. Ruhland’s

achievement did not rest solely on his

medical advice or scientific knowledge,

which was shared around the country. It

was the municipal specificity—the po-

litical and social context in which the

epidemic occurred—that can help to

explain Milwaukee’s success. The high

level of central coordination and com-

munity cooperation might not have

been accomplished, even in wartime,

unless previous experiences had paved

the way. History matters.

Milwaukee had suffered a disastrous

smallpox epidemic in 1894, when the

city streets had been filled with rioters

and disorder reigned for a full month. At

the height of that epidemic, the health

commissioner had been impeached and

thrown out of office, and the social

chaos led to a serious reduction in

health department funding and

authority.6,7 The turmoil of 1894 in-

formed the 1918 efforts for public

cooperation. There were important

lessons of what not to do and incentives

to remedy lack of transparency and in-

crease public education and trust.

Equally important in explaining Mil-

waukee’s success with influenza was the

political reform that was ushered in

when the Socialists won the 1910

mayoral and common council elections.

Growing in opposition to corrupt and

patronage-laden politics, a coalition of

ethnic, middle-class, and labor interests

joined together under a pragmatic So-

cialist banner to institute trustworthy,

responsive government to address ur-

ban problems.8 Comprehensive and

efficient health policies to improve

public services, such as infant welfare

programs and community clinics,

drawing on the advice of experts, aimed

to build a healthier city. By 1918, when

the Socialists retained the mayoralty but

no longer controlled the common

council, progressive policies and pro-

grams that developed private–public

cooperation had achieved citywide trust

in local government’s attempts to ame-

liorate urban problems.9 Socialist mayor

Daniel Hoan and wide-ranging commu-

nity groups actively supported Ruhland

in his work. In 1918, Milwaukee’s pub-

lic health structure—a government

department laced with pathways to

voluntary agencies and community

members, born from the struggles

of the 19th century and the good-

government amalgamations of the early

20th century—provided a stable base

on which the city could build its defense

against influenza. The specific history of

Milwaukee’s public health activities and

the need to overcome the failings of the

past helped build the success of 1918.

The health department learned the hard

way of the importance of building trust

and cooperation, which it reinforced

through strong leadership and active

communication with the community, to

launch a successful attack on disease.

By contrast, the COVID-19 pandemic

arrived in the United States at a relative

low point in public trust of science and

government.10 This made application of

many of the lessons from 1918 difficult

to apply. In 2020, there was already a

significant history of political wariness of

government programs and a diminution

of financial support for public health

departments at all levels.11 Thus, insti-

tutionally, it became difficult to mount a

rapid response to a pandemic crisis. In

addition, understanding the responses

to the COVID-19 epidemic is incomplete

without analysis of medical inequities

based on race and class and the

prominence of the Black Lives Matter

movement.12,13 Unlike during the 1918

epidemic, African American health dis-

parities and deaths are now a prominent

and publicized feature.14 Because the

health system does not serve all pop-

ulations equally, many Americans feel

they cannot trust medical advice about

treatment and vaccinations. It is perhaps

ironic that masks today, which are so

politicized that many supporters of one

political party will not wear them, are

extremely effective against disease

transmission, whereas in 1918, porous

gauze masks were probably not very

effective against the microscopic virus.

But they were more reliably worn by

people in 1918 who willingly trusted the

word of government health officials. The

lessons regarding control of the 1918

influenza epidemic, which depended on

a public open to and even eager for

government interventions, were re-

ceived in a very different cultural and

political arena in 2020.
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Medical and scientific knowledge and

capacities today dwarf those of one

hundred years ago. Health officials can

achieve great success with sophisticated

laboratory research, vaccines, isolation,

case tracing, and treatment. But they

can still come up short, especially in a

context of significant health inequities, if

the political climate does not emphasize

and encourage public trust in govern-

ment and scientific efforts. Our current

situation demonstrates that, as in the

past, wide public cooperation based on

public trust is an essential element of a

successful response to an epidemic.

Public trust and cooperation are as

important today as in 1918.
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  See also Murray, p. 1149.

The workplace is at the center of the

COVID-19 pandemic. And although

the virus certainly spreads outside the

workplace as well, involuntary expo-

sures at work result in its spread, and

infection rates in many occupations

exceed infection rates in the general

population. In limited sample sizes,

higher infection rates have been re-

ported in grocery store workers,1

agricultural workers,2 construction

workers,3 and health care workers4 rel-

ative to the general population. Recog-

nizing the occupational spread of this

disease, 17 states and Puerto Rico have

established a presumption of exposure

to COVID-19 for worker’s compensation

coverage for either all occupations (CA,

WY) or particularly high-risk or essential

occupations (Puerto Rico and the

remaining 15 states). During the pan-

demic, we have called these workers

“essential” and applauded them as

heroes; yet their exposures, outbreaks,

and excess deaths5 have continued,

even as interventions to halt transmis-

sion have been implemented.

One intervention strategy adopted

piecemeal across the United States early

in the pandemic was stay-at-home or-

ders, whereby residents were asked to

stay home except to perform essential

tasks or go to their employment in es-

sential businesses. To investigate the

effectiveness of this type of order on

changing behaviors, in this issue of AJPH

Murray (p. 1149) reports on how Vir-

ginia’s stay-at-home order affected res-

ident mobility, measured using cell

phone data. Murray found that after a

declared state of emergency, Virginians

decreased time spent at workplaces

(–30%) and increased time spent at

home (+12%).

The initial decrease Murray reported

points to the effectiveness that a stay-at-

home order can have for changing the

behaviors of able individuals—behaviors

that can ultimately decrease disease

transmission. However, the 30% de-

crease in mobility to workplaces shows

that many were unable to comply with

the stay-at-home order. Murray found

that as the stay-at-home order contin-

ued, mobility increased back to pre-

pandemic levels, and individuals began

to spend more time at workplaces and

less time at home, indicating that the

changes in behavior were not main-

tained. Although attending social and

recreational events during a pandemic is

primarily an individual choice, people

travel to their workplaces during a

pandemic largely owing to economic

necessity.

The finding that stay-at-home orders

are insufficient to reduce travel to work

is congruent with the results of my

previous work, which estimated that

only 25% of workers can work from

home. During the pandemic, the over-

whelming majority of the US workforce

either continues to work or is unable to

continue working, leading to economic

insecurity or job displacement.6 Perhaps

unsurprising, the 25% of workers who

are able to work from home tend to be

higher paid, male, and White, indicat-

ing that the risk of exposure to COVID-

19 at work, and job displacement be-

cause of COVID-19, is not evenly dis-

tributed across the US workforce. Risk

is influenced not only by occupation

but also by social, demographic, and

systemic factors.7 It is the ultimate

privilege to work from home during

a pandemic—a privilege realized pre-

dominantly by higher-paid, White

workers.

Murray’s findings join a growing body

of research recognizing the role of the

workplace in spreading COVID-19 and

the inability of most workers to stay

home. However, despite these recogni-

tions, limited and inconsistent data have

been collected during the pandemic to

understand the true toll COVID-19 has

taken on worker health and to inform

appropriate worker controls.

To better understand the role of the

workplace in spreading COVID-19 and

the burden of COVID-19 on our work-

force, thorough and more complete

data are needed on where workplace

outbreaks have occurred and which

workers have become infected. A robust

occupational health surveillance system

would have allowed us to collect data

that could have been used to
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immediately improve outcomes among

the most vulnerable workers and rapidly

deploy appropriate protections for the

workers who must continue to travel to

work. Occupational health experts and

researchers have long argued for a na-

tionally coordinated strategy for occu-

pational health surveillance,8 and the

COVID-19 pandemic has shown us that

we are long overdue for implementing

these systems and recognizing occu-

pational characteristics as social deter-

minants of health. If such a system had

been in place, essential workers would

have had improved outcomes during

the COVID-19 pandemic.

Standardized information on industry,

occupation, employment arrangement

(e.g., traditional, independent contrac-

tor, temporary worker), and whether the

person is traveling to work could have

been collected for all individuals at the

time of a COVID-19 test and when pre-

senting at a clinic or hospital with

symptoms, regardless of whether the

source of exposure was assumed to be

related to work. Even in states that

collect data on occupation or industry of

those who test positive for COVID-19,

either voluntarily or as a requirement,

these data are largely incomplete9,10 and

lack information on employment ar-

rangement and whether the worker is

traveling to work. Coupled with this, all

workplace outbreaks11 should be re-

ported to state and federal Occupa-

tional Safety andHealth Administrations,

as this is information that could help

them prioritize limited inspection re-

sources. Mobility data, such as those

Murray used, could also inform occu-

pational health surveillance systems by

helping identify geographic regions

where more individuals are traveling to

workplaces. These data can be merged

with census demographic and employ-

ment data to inform locations for testing

sites and personal protective equipment

and vaccine distribution.

A coordinated occupational health

surveillance system is largely achievable

and would have value after the COVID-

19 pandemic as well. It would require

training health care providers on how to

collect this information in a standardized

manner, uploading the data to a central

database, and ensuring that there are

trained individuals to rapidly act on the

results from these data. These data

would be reported daily to local, state,

and federal health departments, just like

data on the number of infections and

hospitalizations.

These data would allow public health

officials to rapidly intervene and tailor

guidance, deploy necessary personal

protective equipment to high-risk

workers, or even shut down certain

types of workplaces to prevent addi-

tional widespread outbreaks. These

relatively easily attainable steps will also

improve our capacity for ongoing oc-

cupational health surveillance, a much

needed program in our public health

infrastructure.8 They will also pave the

way for all workers to more readily ac-

cess workers’ compensation for occu-

pational illnesses, as surveillance

evidence will support links between

work exposure and health outcome.

Surveillance findings could have also

informed shutdown and reopening

plans for state governors and vaccine

distribution plans and even could have

supported policy changes related to

hazard pay and paid sick leave.

Working Americans spend about a

third of their time at work—an average

of 90 000 hours over a lifetime. As

Murray showed, even during a pan-

demic when a stay-at-home order is in

place, people must continue to work,

primarily for economic reasons. As

Murray concluded, for this reason, stay-

at-home orders are not enough. To

create evidence-based policies to pro-

tect workers, increased evidence is

needed. A coordinated national occu-

pational surveillance program is an

achievable initiative that can be used to

understand which occupations are fac-

ing the greatest risk of exposure, which

workplaces are having outbreaks, and

what the occupational characteristics

are of exposed workers. This is one

additional tool to be used to prevent

COVID-19 transmission in the workplace

and subsequent transmission in house-

holds and communities.
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  See also Muchomba and Kaushal, p. 1106.

The article by Muchomba and

Kaushal in this issue of AJPH (p.

1106) describes how states’ Medicaid

expansions led to a reduction in Sup-

plemental Security Income (SSI) pay-

ments for nonelderly disabled adults,

saving the federal government more

than $600 million. The use of SSI fell

more for noncitizen immigrants (12%)

than for citizens (2%). The authors used

difference-in-difference methods to

compare results in Medicaid expan-

sion versus nonexpansion states. Using

two data sources, they found consis-

tent results, providing strong evidence

that Medicaid expansions reduced SSI

participation more for noncitizen immi-

grants than for citizens.

Those who get SSI are usually auto-

matically enrolled in Medicaid. But rigid

SSI income and asset eligibility criteria

have meant that some disabled adults

could be discouraged from working and

earning more, because going over the

SSI limits (and losing SSI assistance)

would trigger the loss of health insur-

ance, which is essential for those with

disabilities. The Affordable Care Act

allowed states to raise Medicaid income

eligibility above SSI levels and eliminated

asset tests, so adults with disabilities

could keep their health insurance even if

they earned more than SSI allows. Pre-

vious research has shown howMedicaid

expansions improve work incentives

and increase employment of disabled

SSI recipients.1,2

Getting SSI disability benefits is tough;

even after providing evidence of dis-

ability and economic need, determina-

tions take months, and many are

rejected. Immigrants’ SSI eligibility is

stricter than that for citizens. Those

with green cards—lawful permanent

residents—do not qualify until they have

resided in the United States for more

than five years and have 40 quarters

of qualifying employment.3 (Undocu-

mented immigrants cannot get SSI or

Medicaid.) In addition, immigrants re-

ceiving SSI are considered “public

charges” and can be barred from getting

green cards, which may discourage SSI

use.4 Muchomba and Kaushal posit that

the immigrant restrictions have led to

stronger effects for immigrants than for

citizens.

The study leaves three lingering

questions. First, is the reduction in SSI

benefits necessarily a good thing? Al-

though the federal government saved

about $600 million, it also means low-

income disabled adults received $600

million less. That loss—which might

equal a few hundred dollars per

month—could be harmful for low-

income individuals with disabilities. It

could be offset if those losing SSI gained

employment and earnings that equaled

or exceeded the benefits lost. But some

might apply for Medicaid instead of SSI

just because applications are simpler

and not receive cash assistance for

which they are eligible. Unfortunately,

Muchomba and Kaushal did not exam-

ine whether employment or income

changed for those losing SSI, although

other previous research indicates that

Medicaid expansions led to higher em-

ployment for some with disabilities.

Without this piece of the puzzle, it is

unclear whether the loss of SSI benefits

should be considered a net gain or loss

for those affected and who the net

losers and winners are.

Second, could immigrants’ loss of SSI

benefits be explained by other factors,

such as anti-immigrant policies pro-

mulgated by states or the Trump pres-

idential administration? Xenophobic

local, state, and federal policies height-

ened fear in immigrant communities

and discouraged many from seeking
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public benefits or health services.5–7 It is

not apparent whether “chilling effects”

would be higher in Medicaid expansion

states, but it is plausible that some

refrained from seeking SSI not be-

cause they were getting Medicaid but

because they were afraid of harmful

repercussions.

Third, even if disabled immigrants

were more successful in gaining em-

ployment during the 2009 to 2018 pe-

riod of this study because of Medicaid

expansion, is this still true today? The

economy surged and employment

blossomed from 2009 to 2018, but the

COVID-19 pandemic had harsh impacts.

Between January 2020 and January

2021, unemployment rates grew far

more for the disabled and for immi-

grants than for the nondisabled and

native born.8 Job opportunities for im-

migrants and those with disabilities are

bleaker now, although hopefully pros-

pects will brighten as the nation re-

covers from the pandemic.

The Medicaid expansions offer new

opportunities that let disabled adults

keep insurance coverage without the

restrictive SSI income and asset eligibility

criteria, increasing employment oppor-

tunities. Numerous studies have shown

a range of positive health and economic

effects of Medicaid expansions.9 But we

should be a little more cautious in de-

ciding whether the loss of SSI benefits is

beneficial, particularly when considering

vulnerable populations like those with

disabilities and immigrants. The nation

needs to ensure that adequate health

coverage, economic assistance, and

employment opportunities are available

to help all who need them, and immi-

grants are often at risk.
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  See also Douglas et al., p. 1141.

Infectious disease surveillance has

long relied on a biomedical paradigm

of disease risk, centering the human

host and microbial pathogen without

ample consideration of the social envi-

ronment in which they interact. How-

ever, the risk of exposure to infectious

pathogens, the susceptibility to infection

once exposed, and the resulting effects

of infection are inextricably tied to the

social positions that individuals occupy.

Regardless of the disease under surveil-

lance, an individual’s education level, res-

idential neighborhood, occupation, race,

ethnicity, and other proxies for social

position provide essential information

about disease risk. This is true across a

range of infectious diseases, from those

we routinely survey (e.g., influenza, tu-

berculosis, HIV) to emerging pathogens

(e.g., SARS-CoV-2). Consequently, if health

equity is not at the core of our surveillance

activities, inequities will inevitably arise,

persist, and widen over time.

Today, the COVID-19 pandemic is

disproportionately burdening racial/

ethnic minority groups as a direct

consequence of historical and

contemporary injustices rooted in the

social process of racialization. As Douglas

et al. (p. 1141) highlight in this issue of

AJPH, inadequate reporting of cases and

deaths by race/ethnicity continues to

mask the true magnitude of inequities

owing to COVID-19. In this editorial, we

further contextualize their findings by

highlighting five shortcomings of current

national surveillance activities that have

hindered efforts to address racial/ethnic

inequities in the impact of COVID-19:

1 Nearly a year into the pandemic, we

still lack a funded and enforced

federal mandate to report data on

race/ethnicity.

2 We lack information about how data

on race/ethnicity are collected

across contexts.

3 We lack data on the full impact of the

pandemic on population health dis-

parities, beyondwhat can be captured

in data on confirmed cases, hospital-

izations, or deaths from COVID-19.

4 Suppressing or collapsing data

across groups renders smaller

racial/ethnic groups invisible.

5 Acknowledgment of the broader

social and historical context is often

missing from the analysis and in-

terpretation of racial data.

FEDERAL MANDATE TO
REPORT RACE/ETHNICITY
DATA

The thoughtful collection of data on

race/ethnicity has long been recognized

as an important part of infectious dis-

ease surveillance.1 Yet, not until June 4,

2020, more than four months after the

first documented US case of COVID-19,

was there a federal mandate to sys-

tematically collect data on race/ethnicity

for all reported cases of COVID-19.

Unfortunately, the mandate has done

little to improve reporting. Of the

15381721 cases reported on the Cen-

ters for Disease Control and Preven-

tion’s (CDC’s) COVID Data Tracker

between its inception on August 28,

2020 and February 4, 2021, 7 912371

(51.4%) were missing data on race/eth-

nicity.2 Although a federal mandate is a

necessary first step to ensure that data

are collected, follow-up action is needed

to ensure that such a mandate is con-

sistently implemented across contexts.

Lack of clear federal guidance and

support for implementation reflects a

systematic undercounting, and there-

fore devaluing, of Black and Brown lives.

DIFFERENCES IN
COLLECTING RACIAL/
ETHNIC DATA

Although the CDC’s COVID-19 case re-

port form includes fields for race and

ethnicity, it is unclear how this infor-

mation is collected. Self-report is often

the preferred method for ascertaining

race/ethnicity.3 It is unclear, however, if
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or how individuals are asked to report

their race or ethnicity at testing centers

or hospitals. In addition, data on cases,

hospitalizations, and deaths may be

captured differently across different

surveillance systems, with some relying

on doctors or medical examiners to

assign race/ethnicity and others relying

on self-report. To add to this complexity,

the racial/ethnic identities reported by

health care providers or medical ex-

aminers may not match the racial/ethnic

identities that are self-reported as part

of the US Census. Differential classifi-

cation of race/ethnicity across data

sources may lead to under- or overes-

timates of disease risk. For example,

Indigenous individuals are often mis-

classified as White in surveillance data,

potentially leading to underestimation

of the burden of COVID-19 in this

population.4

POPULATION HEALTH
DISPARITIES DATA

SARS-CoV-2 infections are likely to be

underdetected in communities that face

structural barriers to testing. This is

particularly problematic because unde-

tected infections may have long-term

health effects. Moreover, our current

surveillance activities have focused al-

most exclusively on the direct effects of

the pandemic on population health,

measured in terms of SARS-CoV-2 in-

fections or deaths that can be directly

attributed to COVID-19. The indirect

effects of the pandemic on population

health—through mechanisms such as

social isolation, job loss, food insecurity,

and delayed medical care—have re-

ceived far less attention. Inequities in the

indirect effects of the pandemic are

likely to be substantial and will continue

to play out long after infections and

hospitalizations wane.5,6

SUPPRESSING OR
COLLAPSING DATA

The practice of suppressing small

numbers of cases or deaths makes it

difficult to investigate trends in smaller

racial/ethnic groups or across multiple

axes of identity. Collapsing smaller

groups into an “other” category, which

often includes cases or deaths missing

information on race/ethnicity, does little

to address the problem. When deter-

mining whether and how to release

granular surveillance data, we must

balance considerations of individual

privacy with considerations of justice.

Surveillance data play a central role in

guiding the equitable allocation of re-

sources, so the lack of sufficiently

granular data inhibits efforts to achieve

health equity for smaller groups and

multiply marginalized individuals.

ACKNOWLEDGING SOCIAL
AND HISTORICAL
CONTEXT

The methodological choices we make

when analyzing data can profoundly

affect the conclusions we draw about

the existence, direction, and magnitude

of health inequities. Moreover, such

choices are not purely objective and

value-free; rather, they reflect one’s view

of the world and judgments about what

sources of variation in health status are

permissible. Analyses that seek to ad-

vance health equity must acknowledge

and make explicit the assumptions and

values that guide methodological deci-

sions. For example, statistical adjust-

ment for covariates such as age and

geography when comparing disease risk

across racial/ethnic groups reflects the

belief that different distributions of age

or geography are not important com-

ponents of racial disparities in disease

risk.7 By contrast, an analytic approach

that seeks to understand how racial

health inequities are produced might

stratify on age and place to assess the

roles of age and geography—population

characteristics that are themselves

shaped by structural racism—in deter-

mining the distribution of disease across

population groups. Because the analysis

and interpretation of surveillance data

have real consequences for the subse-

quent implementation of public health

interventions, it is critical that analyses

be grounded in an antiracist approach

that acknowledges the role of social and

historical forces in shaping the distri-

bution of disease.

CONCLUSIONS

Existing inequities in the impact of

COVID-19 are likely to be exacerbated by

the roll-out of vaccines. Yet, inadequate

reporting of race/ethnicity among those

vaccinated continues to hamper efforts

to measure and alleviate inequities. Of

the nearly 13 million individuals who

received a first dose of a COVID-19

vaccine between December 14, 2020

and January 14, 2021, data on race and

ethnicity were available for only 52%.

Among those with available data, 11.5%

were classified as Hispanic/Latino and

5.4% non-Hispanic Black, despite these

groups comprising 21% and 12% of all

COVID-19 deaths, respectively.8

Continued gaps in the reporting of

inequities in COVID-19 cases, deaths,

and now vaccinations are a stark re-

minder of the structural changes

needed in infectious disease surveil-

lance. On the surface, decisions about

what data to collect with regard to a

nationally notifiable disease may seem

purely biomedical in nature, but in

practice such decisions reflect underly-

ing power structures that determine
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who gets counted and for what purpose.

It has perhaps never been more urgent

for public health researchers and prac-

titioners to reckon with how our sur-

veillance systems, although powerful

tools to improve population health, may

insidiously promote inequities in health

and perpetuate the notion that not all

lives count equally.
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The United States, with a population

of about 330 million people, is the

third most populous country in the

world. In the past year there has been

substantial discussion about how the

United States has fared during the

COVID-19 pandemic, informed by the

observation that the United States has

had substantially more COVID-19 cases

than any other country. This has brought

to light—belatedly—the condition of US

health before the pandemic that did

much to shape the country’s health

during the pandemic. That the under-

lying health of the US population set us

up for poor health during COVID-19

seems to us inarguable, reflecting our

decades of systemic underinvestment

in the forces that generate health.1

And yet, as the COVID-19 picture

comes into focus, as we emerge slowly

from the fog of the crucial moment, a

more complicated picture emerges.

There was substantial heterogeneity in

how US states fared during the COVID-

19 moment. There was, for example, a

more than sixfold difference, at this

writing, between the state with the

highest number of cases per capita

(North Dakota) and the one with the

lowest (Hawaii). If we considered them

as separate countries, the per capita

COVID-19 cases in North Dakota would

make the state one of the two countries

in the world with the highest number of

COVID-19 cases; by contrast, Hawaii’s

case rate positions it in the range of

about 85th on the global list of countries

with COVID-19.2

These differences will, and undoubt-

edly should, occasion substantial con-

sideration of the factors, both preexisting

and concurrent with the pandemic, that

brought about these differences. Fun-

damentally, however, these interstate

differences reflect simple observations

about American health: the country is

composed of tremendously heteroge-

nous states and territories with sub-

stantially different health indicators.

HEALTH HETEROGENEITY

By way of example, in a review of trends

in the US burden of disease across

states between 1990 and 2016, Mokdad

et al. found, consistent with previous

analyses, substantial variability across

states in a range of health indicators.3

There was a 6.6-year difference in life

expectancy at birth in 2016 between the

state with the highest (Hawaii) versus

the lowest (Mississippi) life expectancy.

These differences were not static. Rates

of change in health across states also

varied, with, for example, reductions in

probability of mortality over that period

observed for some states and an in-

crease in probability of mortality ob-

served for others. This analysis is well

reflected by an article in the April issue of

AJPH by Farina et al.,4 who examine dif-

ferences across US states in life expec-

tancy, disability-free life expectancy, and

disabled life expectancy among adults.

They found, again, dramatic differences

across states. For example, among

women, there was more than a six-year

gap in disability-free life expectancy

between the state that was healthiest

(Hawaii) and the state that was least

healthy (West Virginia). Consistent with

analyses using other metrics, the au-

thors note that the burden of poor

health, and shorter lives, is particularly

concentrated among Southern states.

These observations make clear that

any reckoning with improving American

health, particularly in a post–COVID-19

world, where we know that we are ex-

periencing a downturn in a range of health

indicators, including life expectancy,5 must

include a consideration of how and why

interstate health is so different. Previous

work has shown that this state-by-state

variation can, if improved, contribute

dramatically to national health. For ex-

ample, focusing on five leading causes of

death, the Centers for Disease Control

and Prevention showed that improving all

states to the levels of the healthiest states

could annually prevent more than 90000

cases of premature heart disease, 84000

cases of cancer, 28000 cases of chronic

lower respiratory disease, 16000 cases of

stroke, and 36000 cases of unintentional

injury deaths.6
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A concrete example of how interstate

variability in the forces that generate

health operate is offered in the article by

Baugher et al. in the April issue of AJPH.7

The authors focused on the HIV epi-

demic and on the factors that may be

associated with reduced uptake of

preexposure prophylaxis, which can

protect against HIV. They compared

health care coverage and utilization

between men who have sex with men in

Medicaid expansion compared with

nonexpansion states. This analysis

showed elegantly that men who have

sex with men in expansion states were

more likely to have insurance, discuss

preexposure prophylaxis with a pro-

vider, and use preexposure prophylaxis .

This of course illustrates well why states

may differ in HIV prevalence and how

this difference may be driven by state-

level policy decisions, in this case about

Medicaid expansion states.

LEVERS OF CHANGE

The interstate heterogeneity in health,

and the forces that may be driving

health, suggests to us that any national

understanding of the country’s health

must inevitably deal with the factors at

the state level that intersect with deci-

sions that improve or harm health. In the

COVID-19 era, we saw this play out visibly,

for example, in arguments about state-

level use of masks to protect against in-

fectious disease transmission. And yet,

although those discussions have been

visible and deeply felt, they are simply the

tip of the iceberg of more foundational

interstate differences in policy and cul-

ture that ultimately manifest as different

health indicators for each state.

It is, therefore, the task of population

health scholarship to better understand,

and of public health practice to imple-

ment, approaches that may improve

health at the state level. Why would

some states, for example, not become

Medicaid expansion states, given evi-

dence about the benefits that accrue

to states that are Medicaid expansion

states? What would it take to change the

culture around healthy nutrition in some

states? The COVID-19 moment has il-

lustrated how far we still have to go to

move toward improving health across all

the US states. And although there is little

question that national action founda-

tionally shapes the ground on which

states build their policy architecture,

there is clearly much that needs to be

done at the state level, absent which

we will continue deepening interstate

health divides. That recognition should

compel us to do the analysis and the

work needed to guide scholarship and

the practice to improve American health

one state at a time.
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The Special Supplemental Nutrition

Program for Women, Infants and

Children (WIC) is a nutrition assistance

program that promotes the health of

pregnant and postpartum women, in-

fants, and children up to aged five years

who are nutritionally at risk and live in

households below 185% of the federal

poverty level (FPL).1 Unlike other federal

nutrition assistance programs, WIC re-

duces structural barriers to healthy

eating by providing monthly food ben-

efits while simultaneously promoting

good nutrition through regular individ-

ualized nutrition counseling and nutri-

tion education. The effectiveness of WIC

has been demonstrated by extensive

research illustrating improved health

outcomes for the women, infants, and

children served by the program.2–5 As

the third largest US Department of Ag-

riculture (USDA) nutrition assistance

program, WIC served about 6.9 million

participants per month in fiscal year

2018, including almost half of all infants

born in the United States.1

WIC caseloads have been declining in

recent years,6 with recent studies doc-

umenting factors such as longer dura-

tion of breastfeeding, higher financial

need, and relevance of nutrition edu-

cation associated with program

retention.7,8 The COVID-19 pandemic,

however, has substantially increased

food insecurity and the need for food

assistance across the United States.9 As

the pandemic continues, it has become

clear that both federal program waivers

enacted by the USDA to allow flexibilities

in WIC and technology supporting re-

mote contact with low-income families

are essential for continuing to meet the

elevated demand for the program while

also protecting the health of WIC par-

ticipants and personnel.

We describe a local WIC agency’s re-

sponse to the pandemic, document the

increases in WIC participation observed

since March 2020, and describe ele-

ments of this response that have been

successful in maintaining and expanding

access to WIC for low-income families

with young children in Los Angeles (LA)

County, California.

LA COUNTY AND THE
BURDEN OF COVID-19

The PHFE WIC program, a program of

Heluna Health, is the largest local

agency WIC program in the United

States and serves about 20% of Cal-

ifornia’s WIC population. Typically, WIC

participants come to their local WIC

clinics every one to three months to

obtain their WIC benefits and receive

nutrition education and counseling.

Located primarily in LA County, PHFE

WIC closed its doors to the public on

March 16, 2020 and began serving all

WIC participants remotely to safeguard

the health and safety of staff and par-

ticipants. Ordinances for residents to

stay at home were issued on March 19,

2020, for both the City of LA and the

State of California.

Before COVID-19, 29.2% of low-

income households (< 300% FPL) expe-

rienced food insecurity at some point in

the past year.10 Between April and May

2020, in LA County, 39.5% of low-income

households experienced food insecu-

rity; nearly half (47%) of households

below 100% of the FPL experienced

food insecurity. Notable racial and eth-

nic disparities were evident in house-

hold food insecurity: among low-income

households in April and May 2020, 38%

of Latino and 36% of Black compared

with 22% of Asian and 16% of White

households experienced food insecu-

rity.11 The differential burden of food

insecurity by racial/ethnic group mirrors

the rates of illness from COVID-19 ex-

perienced throughout the United States,

with COVID-19 disproportionately af-

fecting low-income communities and

communities of color.12
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FEDERAL WAIVERS AND
TECHNOLOGY

Federal waivers issued by the USDA have

made remote WIC services possible.13

Physical presence waivers removed re-

quirements for in-person clinic visits at

enrollment or recertification and pro-

vided the flexibility to postpone blood-

work and weight and height or length

measurement requirements typically re-

quired during eligibility determination.

Remote issuance waivers suspended re-

quirements for in-person pickup of elec-

tronic benefit transfer cards (called the

“WIC card” in California); new cards were

instead mailed to participants and sup-

plemental food package benefits were

allowed to be loaded remotely to rapidly

meet the needs of families. Extended

benefit issuance waivers allowed state

agencies to issue up to four months of

benefits at once to reduce the frequency

of contact needed for benefit issuance.

Although some remote services were

available at PHFE WIC before the pan-

demic, including a sophisticated inter-

active texting portal and online

nutrition education options, the imme-

diate transition of all WIC services to text,

telephone, e-mail, and online was un-

precedented. PHFE WIC’s sophisticated

interactive texting system, which resides

behind a safe firewall and has the ability

to mass text as well as personalize in-

dividual responses, has been critical to

continue providing the WIC services and

foods that families desperately need.

Access to online education has also

been essential to maintaining this core

component of WIC services.

STATISTICAL METHODS

Data for this evaluation originated in the

California WIC Management Information

System. WIC participation reflects the

number of participants receiving bene-

fits. Total eligibility certification events

reflect the number of WIC participants

who had either initial eligibility certifi-

cation or annual eligibility recertification.

We used negative binomial regression

models for daily eligibility certification

events (initial and recertification) to

calculate incidence rate ratios compar-

ing the rate of daily certification events

following the transition to remote WIC

services to before transition. Models

included parameters for the date of the

event (on or after March 16 or before

March 16), type of event (initial or

recertification), race/ethnicity and lan-

guage preference, poverty (< 100%

or ≥100% FPL), and participant category

(woman, infant, or child).

COVID-19 IMPACT ON
PARTICIPATION

PHFE WIC participation increased 24%

between February and June, concurrent

with increases of 21% and 14% for WIC

participation in LA County overall and in

California, respectively. Total PHFE WIC

participation and 60-day running aver-

ages of total certification and recertifi-

cation events (Figure 1a) increased after

transitioning to remote-only service on

March 16, concurrent with the issuance

of the stay-at-home orders for the

county and the state. Daily recertifica-

tion events increased by nearly 150

events from early March through early

May (Figure 1a), remaining above pre-

pandemic levels at the end of June. In-

creases in daily recertification events

occurred among children of all ages

from 1 to 4 years (Figure 1b).

The rates of daily initial certification

and recertification increased by 27%

and 24%, respectively, after transitioning

to remote-only service. We observed

significant increases in both initial

certifications and recertifications of on-

going WIC participants in nearly all cat-

egories of WIC participants (women,

infants, and children) and race/ethnicity

and income subgroups from before to

after the transition to remote services

(Table A, available as a supplement to

the online version of this article at http://

www.ajph.org). Recertification rates in-

creased significantly for English-speak-

ing Asian, non–English-speaking Asian,

Black, White, English-speaking Hispanic,

and other race children, but not among

Spanish-speaking Hispanic children. In-

creases in recertification were similar for

children in households with incomes

above or below the FPL.

CONCLUSIONS

It is evident from data in LA County that

families with young children are enroll-

ing in and remaining on WIC at un-

precedented levels since the start of the

COVID-19 pandemic. Children previ-

ously on the program are recertifying in

unexpectedly large numbers, suggesting

that families with young children who

may have otherwise left WIC need con-

tinued nutrition assistance during the

pandemic. Given the dual burdens of

food insecurity and COVID-19 illness on

low-income communities and commu-

nities of color, it is imperative that

WIC remain accessible.

Continued extensions of the federal

waivers are essential until WIC families

and staff can safely return to in-person

visits at WIC clinics. While the COVID-19

pandemic persists, and demand for

nutrition assistance among low-income

families with children remains elevated,

USDA-issued waivers afford state and

local WIC agencies the flexibility to

modify service delivery to meet com-

munity needs while reducing infection

risks to millions of WIC participants and
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thousands of WIC staff, a majority of

whom live in the communities they

serve. Future waiver extensions must

be considered based on the evolving

COVID-19 crisis and the scientific evi-

dence of COVID-19 impacts, particularly

on children and families at high risk

of disease. Uncertainty about waiver

extensions heightens anxiety about

whether families will be able to safely

access program benefits and keep food

on the table.

Renewed USDA investment in tech-

nology supporting state and local WIC

programs to remotely serve participants

while maintaining high-quality services is

also a high priority. Technology has been

essential for meeting the needs of WIC
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FIGURE 1— PHFE-WIC Participation Data Showing (a) Total Monthly Participation, 60-Day Running Average Daily
Recertification, and Total Daily Certification Events, and (b) 60-Day Running Average Daily Child Recertification
Events by Age: Southern California, February 1, 2020–June 30, 2020

Note. PHFE =Public Health Foundation Enterprises; WIC = Special Supplemental Nutrition Program for Women, Infants, and Children. Monthly participation
indicates the number of WIC participants who received benefits from WIC in a given month. Total daily events is the number (initial eligibility certification or
recertification) recorded on a specific date. The vertical red line on the plot corresponds to the last day of in-person WIC service delivery on March 13.
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families. High-quality WIC services can

be maintained remotely with interactive

texting platforms that protect the con-

fidentiality of WIC participants, high-

quality online education resources,

management information systems that

enable remote issuance of WIC bene-

fits, and mobile applications that

enable participants to check their food

balances and interact with WIC program

staff. Together, federal waivers and en-

hanced technology ensure WIC’s ability

to provide essential WIC services to

thousands of families in need of nutri-

tion support.

Finally, although there remains con-

cern about what is “lost” during the

pandemic—such as the face-to-face

nutrition counseling and breastfeeding

support—the substantial increases in

participation illustrate how WIC is posi-

tioned to reach families in response to

changes in the need for nutrition sup-

port. This study demonstrates the as-

sociation of pandemic-related policy

waivers with participation but cannot

support causal inferences nor speak to

the broader participant experience of

redeeming benefits with vendors. More

research, across multiple states, is

needed to address these broader im-

pacts. The reason recertification rates

for Spanish-speaking Hispanic children

did not increase also merits further

investigation.

The pandemic has focused a light on

inequities, with families who qualify for

WIC representing the groups most dis-

proportionately affected by COVID-19.

WIC continues to find innovative ways to

provide high-quality nutrition and

breastfeeding services to families while

reducing food insecurity through the

issuance of WIC foods and services. With

appropriate USDA-issued waivers,

paired with ongoing investments in

technology solutions, WIC can continue

to rapidly and safely respond to un-

precedented increases in need.
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One of the most disheartening as-

pects of the decades-long increase

in drug-related harm in the United

States is our failure to fully implement

the wide array of effective interventions

available for reducing that harm. These

strategies include broad access to opi-

oid agonist therapy,1 sterile injection

supplies,2 and naloxone,3 as well as the

establishment of supervised consump-

tion sites.4 Despite their efficacy, scaling

up these interventions has proven a

persistent challenge as a result of poorly

targeted funding, legal barriers, stigma,

and inadequate coordination among

stakeholders.

Consequently, thousands in the

United States die from drug-related

overdoses and contract infectious

bloodborne diseases each year, despite

the preventable nature of much of this

morbidity and mortality; in 2019, 70 630

people died of drug overdoses.5 As of

2010, more than 140000 people had

contracted HIV through injection drug

use, and in 2011, 43 126 of every

100 000 people between 40 and 65

years of age who injected drugs were

infected with hepatitis C virus.6 A lack of

access to sterile syringes helped drive

the annual incidence of acute hepatitis C

virus infection from 0.3 to 0.7 cases per

100000 people between 2004 and

20147 and has also contributed to out-

breaks of hepatitis A virus and HIV in

multiple states in recent years.

Substance use disorder treatment, as

with other areas of medicine, has swiftly

adapted to meet the challenges brought

on by COVID-19. For example, in re-

sponse to decreased access to opioid

agonist therapy providers and locations

caused by the pandemic, the US Sub-

stance Abuse and Mental Health

Services Administration and theUS Drug

Enforcement Administration acted

quickly to relax certain regulations lim-

iting access to opioid agonist therapy by

allowing buprenorphine initiation via

telephone and removing some of the

limits on “take home” doses of metha-

done. This rapid adaptation is an ex-

ample of pivoting service delivery to

better meet the needs of patients in the

context of a crisis.8

Although these efforts tominimize the

pandemic’s impact on vulnerable indi-

viduals with substance use disorders are

both necessary and warranted, they are

insufficient to counter its acceleration of

our overdose crisis.9 To augment mea-

sures taken by the federal government,

state governments, and others to ad-

dress this worsening crisis, we suggest

increasing access to harm reduction

supplies, such as naloxone and sterile

injection supplies, via an additional

avenue already capitalized on by our

nation to overcome pandemic-related

distribution barriers: using the United

States Postal Service (USPS) and private

courier services to supply these vital

items directly to people who use drugs.

The volume of mail and parcels pro-

cessed by the USPS grew by 50% be-

tween April to June 2019 and April to

June 2020,10 illustrating the rapid rise in

mail and package deliveries during the

pandemic. Should providers of harm

reduction supplies embrace this distri-

bution approach, there is significant

potential to save lives and reduce health

care costs associated with substance

use.

NEXT DISTRO MODEL OF
DISTRIBUTING SUPPLIES
BY MAIL

Despite the increasingly critical need for

harm reduction supplies since COVID-19’s
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arrival, access to them has declined,

with an April 2020 national survey of 173

syringe service programs (SSPs) reveal-

ing that 43% had reduced services be-

cause of the pandemic.11 As a result,

some states have removed barriers to

mailing these supplies. For example,

Maine’s governor issued an executive

order authorizing SSPs to mail injection

supplies to their clients,12 and Pennsyl-

vania modified its naloxone standing

order to permit community organiza-

tions to mail naloxone.13

Mailing harm reduction supplies to

people who use drugs is not new, but

the pandemic has provided an oppor-

tunity to learn from and build upon

preexisting efforts. Since 2017, NEXT

(Needle Exchange Technology) Distro, a

nonprofit organization based in New

York City, has been at the forefront of

scaling up mail-based distribution of

free naloxone, sterile injection supplies,

and educational materials on safer drug

use practices nationally. To reduce im-

properly discarded syringes, the orga-

nization also distributes needle clipping

devices and sharps containers. Clients

order supplies via NEXT Distro’sWeb site

(https://www.nextdistro.org) and learn

about its services via Internet searches

and word of mouth. As of this writing,

NEXT Distro has distributed harm re-

duction supplies to people in at least

45% of US counties.

NEXT Distro’s approach includes not

only disseminating harm reduction

supplies directly to those in need but

also developing a hub and spoke model

to grow harm reduction efforts across

the country. The organization currently

has partnerships in 32 states, primarily

with SSPs, to facilitate naloxone distri-

bution and also has partnerships in five

states for distribution of sterile injection

supplies. Expansion of the latter net-

work has been more difficult because of

legal and financial barriers, as well as

challenges encountered as SSPs at-

tempt to incorporate a new model of

sterile injection supply distribution into

their already busy operations.

NEXT Distro also provides infrastruc-

ture for health departments and harm

reduction programs to begin or scale up

their own mail-based efforts. Although

its work has primarily been supported

by private funding thus far, some health

departments, including the Delaware

Department of Health and the New York

City Department of Health and Mental

Hygiene, have partnered with NEXT

Distro and are providing support. Other

health departments, insurers, and or-

ganizations working to prevent over-

dose deaths and drug-related infectious

disease spread should consider working

with this organization or replicating its

approach.

LIMITATIONS OF RECENT
STRATEGIES TO EXPAND
ACCESS TO SUPPLIES

Although sterile injection supplies can

be purchased online without a pre-

scription through Web sites such as

Amazon.com, and naloxone can be

purchased in most states through www.

naloxoneexchange.com, mail-based

distribution of free supplies via SSPs,

health departments, and other harm

reduction organizations could greatly

enhance access given the financial

hardships faced by many people who

use drugs. States have made helpful

efforts to expand access to such sup-

plies, but these dissemination strategies

face ongoing barriers, leaving ample

opportunity for disruptive innovation via

mail-based distribution.

Naloxone access has increased in the

United States in recent years as a result

of growing recognition of the vital need

to have this medication on hand at the

scene of an opioid overdose, as well as

implementation of legal innovations

designed to remove some of the bar-

riers to obtaining it. However, fear of

being stigmatized often prevents pa-

tients from asking for naloxone pre-

scriptions or obtaining naloxone at a

pharmacy or SSP, and although nu-

merous states permit naloxone stand-

ing orders, many pharmacies have been

slow to embrace this change.14 A further

complication is that even in states per-

mitting standing orders, pharmacists

retain discretion over who to dispense

naloxone to, allowing the personal be-

liefs and poor regulatory knowledge of

some pharmacists to prevent the ben-

efits of this approach from being fully

realized.15

Sterile injection supplies, along with

naloxone, have long been available via

SSPs. However, stigma, legal barriers,

financial underinvestment, and com-

munity opposition continue to hinder

the creation of these organizations and

limit their operation. In addition, their

harm reduction impact is constrained by

distance, as shown by a recent study

revealing that the further people who

inject drugs live from an SSP, the

higher their risk for sharing injection

equipment.16

Because of these realities, most states

have expanded nonprescription sales of

sterile injection supplies at pharmacies.

The vast majority of pharmacists in one

survey strongly agreed that people who

inject drugs should always be allowed to

purchase nonprescription sterile injec-

tion supplies; however, they also re-

ported that restrictive store policies,

time limitations, and other structural

barriers limited their ability to fully

implement this strategy and other

harm reduction interventions when

interacting with these customers.17
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Gatekeeping18 by some pharmacists

opposed to sale of nonprescription

supplies has also limited the efficacy of

this approach, resulting in people who

inject drugs regularly being refused sale

of nonprescription sterile injection

supplies, particularly those who are

minoritized populations.19,20 Quantity

limits, age restrictions, and anti-

paraphernalia laws also continue to

impede nonprescription sales.

ADVANTAGES OF MAIL-
BASED DISTRIBUTION OF
SUPPLIES

Mail-based distribution of harm re-

duction supplies circumvents many of

these obstacles. For example, fear of

being stigmatized is far less of a de-

terrent for people who use drugs when

they can order supplies online for di-

rect delivery instead of having to visit

pharmacies or SSPs to obtain them.

Although NEXT Distro has primarily

partnered with SSPs to distribute harm

reduction supplies, allowing clients to

order supplies through its own Web

site and receive them in discreetly la-

beled packaging helps attract potential

clients who would prefer not to be di-

rectly associated with an SSP and those

unable to access SSPs owing to phys-

ical disability, lack of transportation,

or employment during hours of

operation.

Mail-based distribution is also im-

mune to the community opposition that

often arises when opening an SSP is

proposed. Furthermore, it allows sup-

plies to reach remote areas and ones

with policies limiting locally based harm

reduction efforts, which is particularly

helpful in counties (many in predomi-

nantly rural areas such as Appalachia)

declared by the Centers for Disease

Control and Prevention to be vulnerable

to rapid dissemination of HIV and hep-

atitis C virus among people who inject

drugs.21

BARRIERS TO MAIL-BASED
DISTRIBUTION AND
POTENTIAL SOLUTIONS

Although several barriers stand in the

way of seizing the full potential of mail-

based distribution, they are not insur-

mountable. Unsurprisingly, one of the

biggest obstacles is securing financial

support. NEXT Distro has found success

in partnering with SSPs for distribution,

but SSP funding is often limited and

tenuous. With significant state budget

shortfalls expected from the pandemic,

the financial security of many SSPs is at

risk, despite our worsening overdose

epidemic and the sizeable return on

investment provided by SSPs.22 This

reality poses what may be the most

serious obstacle for expansion of mail-

based distribution of harm reduction

supplies in the near term, because the

capital necessary for processing supply

orders and shipping supplies to clients

makes this approach more expensive

than in-person distribution.

Because of the funding challenges for

SSPs and the relatively small number of

programs in the United States, further

collaboration between organizations

such as NEXT Distro and health de-

partments and the resulting financial

support would likely be greatly beneficial

with respect to expanding the reach of

this strategy. Health departments could

also serve as a valuable conduit for mail-

based distribution services to increase

their client base by displaying and pro-

viding written information about them in

their clinics. To catalyze these relation-

ships, it is important for states, cities,

and counties to gain a better under-

standing of the need for mail-based

distribution of harm reduction supplies.

We are unaware of research addressing

this important line of inquiry at this time.

However, on the basis of NEXT Distro’s

experience of rapid client base increases

soon after new geographic communities

of people who use drugs become aware

of its services, coupled with the fact that

only 6% of 173 SSPs surveyed in April

2020 reported mailing supplies,11 po-

tential demand likely far exceeds current

capacity. Given the absence of relevant

peer-reviewed data, research on need

for mail-based services and potential

health care savings resulting from this

approach could prove vital in demon-

strating its merits to governments and

other potential funders. Considering the

potential of mail-based distribution to

significantly increase the life-saving and

cost-saving effects of harm reduction

efforts, we strongly recommend that

both private and public donors increase

funding of innovative initiatives employ-

ing it.

Retail pharmacies could provide an

additional avenue for partially address-

ing funding limitations. With pharmacists

already regularly mailing prescriptions

to customers, they could also mail nal-

oxone and sterile syringe supplies to

insured customers who use drugs. Al-

though not all insurance covers nalox-

one or syringes or covers themwithout a

copay, such coverage is something that

could be negotiated, advocated for, or

mandated by regulation. Given the po-

tential to bill insurers for these supplies,

this approach would generate an auto-

matic funding stream and be self-sus-

taining. If such a strategy were effective,

additional external funding could ex-

pand it to uninsured patients.

Legal barriers in many jurisdictions

also pose challenges to mail-based

distribution that must be addressed.

Most states continue to criminalize the
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possession and distribution of syringes

for use in injecting illegal drugs, with

limited carve outs for SSPs. Still, these

SSP laws sometimes impose require-

ments that may implicitly forbid mailing

syringes to be used for injecting illegal

drugs, such as mandating that a person

return syringes to receive new ones or

that SSPs provide verbal information or

referrals to other services to clients. In

addition, under current federal law,

combining syringes with information on

how to use them more safely when

injecting illegal drugs might make it

easier for federal prosecutors to argue

that federal paraphernalia law has been

violated by those who mailed them, al-

though this law does not apply to any-

one authorized to distribute syringes

under federal, state, or local law. To

address these regressive barriers, leg-

islatures should repeal paraphernalia

laws entirely,23 exempt injection equip-

ment from their reach, or explicitly

permit harm reduction programs tomail

supplies to clients.

Confusion about existing laws also

presents a hurdle to expansion of mail-

based distribution. In many states, laws

already allow anyone permitted to dis-

pense or distribute naloxone to ship it,

although this may not be common

knowledge. At the federal level, non-

controlled prescription medication can

be mailed by individuals dispensing the

medication to someone under their

care, which would likely apply to anyone

already authorized under state law to

distribute naloxone.

Another challenge for mail-based

distribution resides in reaching people

who are unhoused. However, the USPS

already offers a potential solution.

General delivery is a USPS service that

allows people without a permanent

address to receive mail at a designated

post office in their community. It is

regularly employed by unhoused clients

of NEXT Distro, and the organization’s

Web site also provides instructions on

how to use this service to encourage

more unhoused people to become

clients.

Recently, prolonged delays have

plagued USPS mail delivery in many

parts of the country, presenting a

previously unencountered obstacle for

mail-based distribution of harm re-

duction supplies. This is unfortunate in

that the USPS previously provided the

best conduit for shipping these sup-

plies because privacy laws governing its

parcel handling are stricter than those

applying to private couriers, its prices

for low-weight parcels are less than

those of its competitors, and its distri-

bution network is unrivaled in size.24,25

However, with the recent change in

presidential administrations and the

approval of effective COVID-19 vaccines

by the Food and Drug Administration,

the reliability of USPS services could

soon be restored via potential gov-

ernment action to help bolster the

struggling agency and a possible re-

duction in online shopping parcel vol-

ume as vaccinated individuals return to

stores.

CONCLUSIONS

With direct deliveries of everything from

groceries to ballots being made to mil-

lions of Americans daily throughout the

pandemic, the renewed prominence of

mail and parcel delivery in keeping our

society in motion is hard to miss. Amid

the reinvigorated epidemic of drug-

related harm brought on by COVID-19,

we should also be harnessing the public

health potential of postal and courier

services by using them to distribute

harm reduction supplies more widely. In

doing so, we can save lives, prevent

infectious disease spread, reduce health

care costs, and establish a new distri-

bution method for these items that

could benefit our country long after the

pandemic’s conclusion. To put harm

reduction supplies in the hands of those

who need them, we have sought solu-

tions in many places, but COVID-19 has

unexpectedly revealed that an effective

one may have been waiting all along in a

location many of us in the public health

community have not yet checked: our

mailboxes.

CORRESPONDENCE

Correspondence should be sent to Brian S. Barnett,
MD, Department of Psychiatry, Lutheran Hospital,
1730 W 25th St, Floor 5E, Cleveland, OH 44113
(e-mail: barnetb3@ccf.org). Reprints can be ordered
at http://www.ajph.org by clicking the “Reprints” link.

PUBLICATION INFORMATION

Full Citation: Barnett BS, Wakeman SE, Davis CS,
Favaro J, Rich JD. Expanding mail-based distribution
of drug-related harm reduction supplies amid
COVID-19 and beyond. Am J Public Health. 2021;
111(6):1013–1017.

Acceptance Date: February 6, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306228

CONTRIBUTORS

B. S. Barnett originated the editorial and wrote the
first draft. S. E. Wakeman, C. S. Davis, J. Favaro, and
J. D. Rich assisted in the development of the concept
and helped revise the editorial.

CONFLICTS OF INTEREST

Jamie Favaro is the founder of NEXT Distro.

REFERENCES

1. Wakeman SE. Using science to battle stigma in
addressing the opioid epidemic: opioid agonist
therapy saves lives. Am J Med. 2016;129(5):455–
456. https://doi.org/10.1016/j.amjmed.2015.12.
028

2. Adams JM. Making the case for syringe
services programs. Public Health Rep. 2020;
135(suppl 1):10S–12S. https://doi.org/10.1177/
0033354920936233

3. Chimbar L, Moleta Y. Naloxone effective-
ness: a systematic review. J Addict Nurs. 2018;
29(3):167–171. https://doi.org/10.1097/JAN.
0000000000000230

4. Ng J, Sutherland C, Kolber MR. Does evidence
support supervised injection sites? Can Fam
Physician. 2017;63(11):866.

1016 Editorial Barnett et al.

OPINIONS, IDEAS, & PRACTICE
A
JP
H

Ju
n
e
20

21
,V

o
l1

11
,N

o
.6

mailto:barnetb3@ccf.org
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306228
https://doi.org/10.1016/j.amjmed.2015.12.028
https://doi.org/10.1016/j.amjmed.2015.12.028
https://doi.org/10.1177/0033354920936233
https://doi.org/10.1177/0033354920936233
https://doi.org/10.1097/JAN.0000000000000230
https://doi.org/10.1097/JAN.0000000000000230


5. Hedegaard H, Miniño AM, Warner M. Drug
overdose deaths in the United States, 1999–2019.
Available at: https://www.drugsandalcohol.ie/
33574/1/NCHS_data_brief_394_drug_overdose_
US.pdf. Accessed January 22, 2021.

6. Lansky A, Finlayson T, Johnson C, et al. Estimating
the number of persons who inject drugs in the
United States bymeta-analysis to calculate national
rates of HIV and hepatitis C virus infections. PLoS
One. 2014;9(5):e97596. https://doi.org/10.1371/
journal.pone.0097596

7. Zibbell JE, Asher AK, Patel RC, et al. Increases in
acute hepatitis C virus infection related to a
growing opioid epidemic and associated injection
drug use, United States, 2004 to 2014. Am J Public
Health. 2018;108(2):175–181. https://doi.org/10.
2105/AJPH.2017.304132

8. Davis CS, Samuels EA. Opioid policy changes during
the COVID-19 pandemic—and beyond. J Addict
Med. 2020;14(4):e4–e5. https://doi.org/10.1097/
ADM.0000000000000679

9. Centers for Disease Control and Prevention.
Overdose deaths accelerating during COVID-19.
Available at: https://www.cdc.gov/media/releases/
2020/p1218-overdose-deaths-covid-19.html.
Accessed January 22, 2021.

10. United States Postal Service. US Postal Service
reports third quarter fiscal 2020 results. Available
at: https://about.usps.com/newsroom/national-
releases/2020/0807-usps-reports-third-quarter-
fiscal-2020-results.htm 2020. Accessed November
5, 2020.

11. Glick SN, Prohaska SM, LaKosky PA, Juarez AM,
CorcorranMA, Des Jarlais DC. The impact of COVID-
19 on syringe services programs in the United
States. AIDS Behav. 2020;24(9):2466–2468. https://
doi.org/10.1007/s10461-020-02886-2

12. Mills J. An order regarding state certified
hypodermic apparatus exchange programs.
Available at: https://www.maine.gov/governor/
mills/sites/maine.gov.governor.mills/files/
inline-files/EO 27.pdf. Accessed September 23,
2020.

13. Commonwealth of Pennsylvania. Wolf admin-
istration: third naloxone standing order allows
naloxone to be obtained by mail. Available at:
https://www.governor.pa.gov/newsroom/wolf-
administration-third-naloxone-standing-order-
allows-naloxone-to-be-obtained-by-mail. Accessed
October 5, 2020.

14. Puzantian T, Gasper JJ. Provision of naloxone
without a prescription by California pharmacists 2
years after legislation implementation. JAMA. 2018;
320(18):1933–1934. https://doi.org/10.1001/jama.
2018.12291

15. Jimenez DE, Singer MR, Adesman A. Availability
of naloxone in pharmacies and knowledge of
pharmacy staff regarding dispensing naloxone to
younger adolescents. J Adolesc Health. 2019;65(5):
698–701. https://doi.org/10.1016/j.jadohealth.
2019.07.009

16. Whiteman A, Burnett J, Handanagic S, Wejnert C,
Broz D. Distance matters: the association of
proximity to syringe services programs with
sharing of syringes and injecting equipment—
17 US cities, 2015. Int J Drug Policy. 2020;85:
102923. https://doi.org/10.1016/j.drugpo.2020.
102923

17. Zaller N, Jeronimo A, Bratberg J, Case P, Rich JD.
Pharmacist and pharmacy staff experiences with
non-prescription (NP) sale of syringes and attitudes
toward providing HIV prevention services for

injection drug users (IDUs) in Providence, RI.
J Urban Health. 2010;87(6):942–953. https://doi.
org/10.1007/s11524-010-9503-z

18. Pollini RA, Rudolph AE, Case P. Nonprescription
syringe sales: a missed opportunity for HIV
prevention in California. J Am Pharm Assoc 2015;
55(1):31–40. https://doi.org/10.1331/JAPhA.2015.
14148

19. Meyerson BE, Davis A, Agley JD, et al. Predicting
pharmacy syringe sales to people who inject drugs:
policy, practice and perceptions. Int J Drug Policy.
2018;56:46–53. https://doi.org/10.1016/j.drugpo.
2018.02.024

20. Battles HB, Rowe KA, Ortega-Peluso C, Klein SJ,
Tesoriero JM. Who purchases nonprescription
syringes? Characterizing customers of the
Expanded Syringe Access Program (ESAP). J Urban
Health. 2009;86(6):946–950. https://doi.org/10.
1007/s11524-009-9356-5

21. Centers for Disease Control and Prevention.
Vulnerable counties and jurisdictions experiencing
or at risk of outbreaks. Available at: https://www.
cdc.gov/pwid/vulnerable-counties-data.html.
Accessed November 5, 2020.

22. Nguyen TQ, Weir BW, Des Jarlais DC, Pinkerton SD,
Holtgrave DR. Syringe exchange in the United
States: a national level economic evaluation of
hypothetical increases in investment. AIDS Behav.
2014;18(11):2144–2155. https://doi.org/10.1007/
s10461-014-0789-9

23. Davis CS, Carr DH, Samuels EA. Paraphernalia laws,
criminalizing possession and distribution of items
used to consume illicit drugs, and injection-related
harm. Am J Public Health. 2019;109(11):1564–1567.
https://doi.org/10.2105/AJPH.2019.305268

24. Murphy L, Nojeim G. Letter to the House on
the privacy of outbound US mail. Available at:
https://www.aclu.org/letter/letter-house-privacy-
outbound-us-mail. Accessed January 22, 2021.

25. SawickyM. The US Postal Service is a national asset:
don’t trash it. Available at: https://www.cepr.net/
wp-content/uploads/2020/09/2020-09-USPS-
Sawicky.pdf. Accessed January 22, 2021.

Editorial Barnett et al. 1017

OPINIONS, IDEAS, & PRACTICE
A
JP
H

Ju
n
e
2021,Vo

l111,N
o
.6

https://www.drugsandalcohol.ie/33574/1/NCHS_data_brief_394_drug_overdose_US.pdf
https://www.drugsandalcohol.ie/33574/1/NCHS_data_brief_394_drug_overdose_US.pdf
https://www.drugsandalcohol.ie/33574/1/NCHS_data_brief_394_drug_overdose_US.pdf
https://doi.org/10.1371/journal.pone.0097596
https://doi.org/10.1371/journal.pone.0097596
https://doi.org/10.2105/AJPH.2017.304132
https://doi.org/10.2105/AJPH.2017.304132
https://doi.org/10.1097/ADM.0000000000000679
https://doi.org/10.1097/ADM.0000000000000679
https://www.cdc.gov/media/releases/2020/p1218-overdose-deaths-covid-19.html
https://www.cdc.gov/media/releases/2020/p1218-overdose-deaths-covid-19.html
https://about.usps.com/newsroom/national-releases/2020/0807-usps-reports-third-quarter-fiscal-2020-results.htm%202020
https://about.usps.com/newsroom/national-releases/2020/0807-usps-reports-third-quarter-fiscal-2020-results.htm%202020
https://about.usps.com/newsroom/national-releases/2020/0807-usps-reports-third-quarter-fiscal-2020-results.htm%202020
https://doi.org/10.1007/s10461-020-02886-2
https://doi.org/10.1007/s10461-020-02886-2
https://www.maine.gov/governor/mills/sites/maine.gov.governor.mills/files/inline-files/EO%2027.pdf
https://www.maine.gov/governor/mills/sites/maine.gov.governor.mills/files/inline-files/EO%2027.pdf
https://www.maine.gov/governor/mills/sites/maine.gov.governor.mills/files/inline-files/EO%2027.pdf
https://www.governor.pa.gov/newsroom/wolf-administration-third-naloxone-standing-order-allows-naloxone-to-be-obtained-by-mail
https://www.governor.pa.gov/newsroom/wolf-administration-third-naloxone-standing-order-allows-naloxone-to-be-obtained-by-mail
https://www.governor.pa.gov/newsroom/wolf-administration-third-naloxone-standing-order-allows-naloxone-to-be-obtained-by-mail
https://doi.org/10.1001/jama.2018.12291
https://doi.org/10.1001/jama.2018.12291
https://doi.org/10.1016/j.jadohealth.2019.07.009
https://doi.org/10.1016/j.jadohealth.2019.07.009
https://doi.org/10.1016/j.drugpo.2020.102923
https://doi.org/10.1016/j.drugpo.2020.102923
https://doi.org/10.1007/s11524-010-9503-z
https://doi.org/10.1007/s11524-010-9503-z
https://doi.org/10.1331/JAPhA.2015.14148
https://doi.org/10.1331/JAPhA.2015.14148
https://doi.org/10.1016/j.drugpo.2018.02.024
https://doi.org/10.1016/j.drugpo.2018.02.024
https://doi.org/10.1007/s11524-009-9356-5
https://doi.org/10.1007/s11524-009-9356-5
https://www.cdc.gov/pwid/vulnerable-counties-data.html
https://www.cdc.gov/pwid/vulnerable-counties-data.html
https://doi.org/10.1007/s10461-014-0789-9
https://doi.org/10.1007/s10461-014-0789-9
https://doi.org/10.2105/AJPH.2019.305268
https://www.aclu.org/letter/letter-house-privacy-outbound-us-mail
https://www.aclu.org/letter/letter-house-privacy-outbound-us-mail
https://www.cepr.net/wp-content/uploads/2020/09/2020-09-USPS-Sawicky.pdf
https://www.cepr.net/wp-content/uploads/2020/09/2020-09-USPS-Sawicky.pdf
https://www.cepr.net/wp-content/uploads/2020/09/2020-09-USPS-Sawicky.pdf


Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.



To Latinx or Not to Latinx:
A Question of Gender
Inclusivity Versus Gender
Neutrality
Ana María del Río-González, PhD
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I first saw the word “Latinx” at an ac-

ademic conference a few years ago. As

a native Spanish speaker, my first reac-

tion was to squint to confirm I was not

making up an “x”where I expected an “o,”

“a,” “o/a,” or even “@,” as I had seen

before. It was not until the speaker

clearly pronounced the final “x” (as in

\luh-tee-neks\) that I realized what I

had read was not a typo, but a new label

used to describe people of Latin Amer-

ican origin or descent. Latinx began

appearing in social media and on the

Internet as a designation that visibilizes

gender-expansive people (i.e., those who

do not subscribe to the feminine–

masculine gender binary or who choose

not to be defined by their gender), who

are traditionally made invisible by the

gendered structure of Spanish grammar.

Despite heated discussions about its

pros and cons,1–5 the use of Latinx in

academia has grown dramatically. For

instance, a PubMed search of the word

Latinx yielded 755 articles, of which 71%

were published in 2020 (Figure 1).

Clearly, now is the time to answer the

following question: Should we be using

Latinx at all, and, if so, how? Here I tackle

this question by reviewing the meaning

of the term Latinx within the context of

gender neutrality versus gender inclu-

sivity. In addition, I examine the ways in

which Latinx has been used in articles

published in AJPH. I conclude by pro-

viding five recommendations about

when and how to use Latinx so that it

can live up to its inclusive promise.

GENDER NEUTRALITY
DOES NOT EQUAL GENDER
INCLUSIVITY

My own reactions to Latinx are a good

representation of the conflicting views

regarding the term. As a Latina—an

identity assigned to me in the United

States by virtue of my Colombian ori-

gin—I bristle at what feels like an im-

perialist imposition of the English

language’s gender neutrality as the

grammatical gold standard. As a critical

social psychologist interested in the

health of transgender and gender-

expansive people, I recognize the term’s

potential for gender inclusivity. To rec-

oncile these conflicting views, I propose

a differentiation between gender

neutrality and gender inclusivity. Gender

neutrality reflects a gender-blind ideol-

ogy in which gender categories are

rendered irrelevant when explaining

inequity.6 Gender inclusivity, on the

contrary, acknowledges gender as a

source of disadvantage and, most im-

portant, explicitly challenges binary no-

tions of gender and recognizes the

plurality of identities beyond feminine–

masculine dimensions (e.g., gender

queer, gender nonbinary, gender fluid,

agender). I argue that Latinx should be

used as a gender-inclusive label, not as

a gender-neutral one.

In many languages—including both

English and Spanish—the masculine

form is frequently used as a generic

form to refer to groups of mixed gender

or in cases in which gender is unknown,

nonspecific, or deemed irrelevant. A

group of 100 people of Latin American

origin or descent, for example, will be

called “Latinos,” even if only one is aman.

This gender-neutral use of the mascu-

line form has been strongly criticized as

gender biased because it centers men

as normative. Several alternatives have

been offered to avoid gender-biased

language,7 such as using both the

masculine and the feminine words (e.g.,

he or she, Latina and Latino participants)

or using contracted forms that include

both (e.g., s/he, Latino/a, Latin@). Al-

though these alternatives are inclusive

of men and women, they reify the gen-

der binary and thus fail to acknowledge

diversity from a critical gender-inclusive

perspective. In this context, Latinx ap-

pears as a sociopolitical stance toward

increasing the visibility of gender-

expansive people of Latin American

origin or descent.

Despite this original intent, Latinx has

also come to be used as a catch-all ge-

neric form to refer to people of Latin

American origin or descent, regardless
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of their gender identity. This gender-

neutral use of Latinx, however, has some

limitations.

For example, few of the people this

term describes actually use it or have

even heard about it. According to a re-

cent online survey of 3030 Latino and

Latina adults in the United States, 23%

have heard of Latinx and only 3% ac-

tually use it.8 Moreover, there were im-

portant differences in awareness and

use of the term across demographic

groups in that sample. For instance, 42%

of young people 18 to 29 years of age

had heard about it, as compared with

less than 20% of adults 30 years or

older. Similarly, participants with at least

some college education (31%) were

more likely to have heard about the term

than those with a high school education

or less (14%). Finally, awareness was

twice as high among US-born partici-

pants (32%) as among immigrants (16%)

and four times higher among English-

dominant and bilingual participants

(29%) than among monolingual Spanish

speakers (7%).8 Thus, Latinx as a gender-

neutral pan-ethnic term fails to repre-

sent many people of Latin American

origin or descent, particularly those at

the intersection of other—mostly mar-

ginalized—positions (e.g., immigrants,

people with lower educational

attainment).

Another limitation of using Latinx as a

gender-neutral label is that people who

are unaware of the term’s meaning are

likely to interpret it as just another form

of shorthand for Latina and Latino. Thus,

this gender-neutral use might continue

to marginalize gender-expansive peo-

ple, albeit in a more “woke”way. To avoid

this unintended marginalization, it is

important to pair the use of Latinx with

an explicit mention of gender diversity

that challenges the gender binary.

The use of “they” as a singular pro-

noun in English may be a good example

of this point. This term, used for cen-

turies as a gender-neutral alternative to

the masculine generic form,9 has been

gaining increased recognition as a

gender-inclusive nonbinary pronoun.

Reflecting this recognition, this meaning

of singular they was selected “Word of

the Year” by the American Dialect Society

in 201510 and by the Merriam-Webster

dictionary in 2019,11 and its use has

been recommended by recent editions

of the American Psychological Associa-

tion’s publication manual12 and the

Chicago Manual of Style.13 Rather than

simply referring to the original gender-

neutral use of the singular they, all of

these sources now include definitions

that explicitly decenter the gender bi-

nary and increase the visibility of gender

diversity.

Finally, as some advocates argue, “to

demand that everyone identify as Lat-

inx…is counter to the proposal of the

term itself”1(p11) because it completely

erases gender from a gendered lan-

guage, thereby exacerbating the invisi-

bility of gender diversity. This erasure is

the main reason why I identify as Latina

and not as Latinx. As a cisgender

woman, if I were to identify as Latinx, I

feel I would be negating my cisgender

privilege rather than using that privilege

to challenge the gender binary and uplift

gender diversity.

USE OF LATINX IN AJPH

To examine how Latinx has been used

within the context of public health re-

search, I searched and reviewed all AJPH

articles published through December

31, 2020, that included the term “Latinx.”

This search yielded 36 articles, of which

two were published in 2019 and the

others in 2020 (including those pub-

lished ahead of print). Eight were re-

search articles, whereas 28 were

conceptual or theoretical (e.g., com-

mentaries, editorials).

None of the articles included a defi-

nition of Latinx or a specification of

whether the term was used to include

gender-expansive people. In most of the

articles, Latinx was used without explicit

mention of gender (n = 27); only three

articles mentioned gender diversity, al-

though not in conjunction with the use
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of Latinx. Latinx was not used in con-

junction with Latina and Latino (e.g.,

Latina/x/o) in any of the articles.

Hispanic/Latino and Latino/a in addition

to Latinx were used in nine articles,

sometimes interchangeably. In five arti-

cles Latinx was paired with an English

gendered noun (e.g., Latinx men), three

articles focused on single-gender

groups (e.g., cisgender women), and

in nine articles Latinx was used to de-

scribe genderless nouns (e.g., Latinx

neighborhoods).

These findings indicate that Latinx was

used most frequently as a gender-

neutral label, ostensibly meant to be

interpreted as gender inclusive. Who

was encompassed in this inclusivity,

however, was never made explicit, and

thus the opportunity to increase visibility

and highlight inclusion with respect to

gender diversity was squandered.

RECOMMENDATIONS FOR
USING LATINX

“Latinx” can be a powerful tool that

decenters and challenges the gender

binary and provides visibility for gender-

expansive people. As public health re-

searchers, however, we are not off to a

good start. Expanding the work of other

scholars,1–3,5 I propose the following

general recommendations regarding

when and how to use the term. Although

I limited my search of the term Latinx to

articles published in AJPH, my recom-

mendations are not limited to AJPH but

rather include all public health journals,

as well as journals in the social and

behavioral sciences. It is also important

to note that these recommendations do

not constitute an endorsement by AJPH.

1 Provide a definition of Latinx (e.g., as

a label to describe gender-expansive

people of Latin American origin or

descent) or specify its use as a

gender-inclusive term that seeks to

increase the visibility of gender-

expansive people. Using Latinx

without explicitly challenging the

dominant binary discourse under-

mines the inclusiveness and lib-

eratory power the term was meant

to have in the first place.

2 Use Latinx only when intentionally

acknowledging gender diversity.

When gender identity is not known,

or when referring to groups of mixed

gender, use “Latina, Latinx, and La-

tino” or “Latina/x/o” to ensure that

the visibility of gender diversity is not

elided. When gender identity is

known, use the label that is most

precise: Latinx for gender-expansive

people, Latina for women, and La-

tino for men. In the case of research

articles, this requires offering alter-

natives beyond the gender binary

when collecting data on participants’

gender identity (e.g., gender nonbi-

nary, genderqueer).14,15

3 Do not use Latinx to refer to only

men and women (whether cis-

gender, transgender, or both). Use

Latinas/os to convey the use of the

gender binary. Using Latinx in con-

junction with gendered nouns in

English (e.g., Latinx men and women)

is not only oxymoronic but goes

against the term’s original intent of

transcending the gender binary.

4 Do not use Latinx when referring to

transgender people who identify

within the gender binary unless they

themselves use the label. Bundling

those who have had to fight (quite

literally) for their right to define their

own gender identity into a gender-

less category is a microaggression.

5 In empirical studies, provide nonbi-

nary alternatives when assessing

ethnic identity (e.g., “Do you identify

as Latina, Latino, or Latinx?”).

Whenever possible, ask participants

how they identify and use those

terms to describe them. Some

people in Latin America, for example,

use the “e” rather than the “x” —

which is difficult to pronounce in

Spanish—to increase gender inclu-

sivity (e.g., Latines).16 Moreover,

among people of Latin American

origin or descent living in the United

States, the vast majority agree that

pan-ethnic terms such as Hispanics

or Latina/x/os merge people from a

number of different cultures, and

thusmany, particularly those who are

foreign born, prefer to self-identify

using their countries of origin rather

than using a pan-ethnic term.17

Let us not settle for using Latinx be-

cause it is new or to signal political

correctness. Let us hold it to a higher

standard and properly put it to work.

Only then can it truly increase the visi-

bility of gender-expansive people of

Latin American origin or descent.

CORRESPONDENCE

Correspondence should be sent to Ana María del
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In a matter of months, the highly

contagious virus that causes corona-

virus disease 2019 (COVID-19) spread to

infect people of all races and all walks of

life on earth. Today, more than 117

million cases and more than 2.6 million

deaths have been documented world-

wide, teaching us the hard lesson of how

vulnerable we are in the face of a global

pandemic because viruses do not dis-

criminate. People, however, do. Dis-

criminatory practices have made social

and health disparities more visible by

worsening the unequal distribution of

health-protecting resources and risk-

avoiding behaviors.

Racial and ethnic minority populations

and other disadvantaged groups have

been disproportionately affected by the

virus, in part because of conditions such

as employment deemed essential that

requires in-person attendance or

working without adequate protection

(e.g., personal protective equipment).

Consequently, these groups experi-

enced higher incidence rates, as

reflected in more hospitalizations and

deaths.1

The pandemic created economic

devastation in the United States, argu-

ably one of the wealthiest and most

scientifically advanced countries, igniting

panic and provoking finger-pointing

among leaders looking to place blame.

Because the virus was first identified in

China, the stigmatizing term “Chinese

virus” was used by the former president

of the United States and has been cir-

culated broadly on conservative news

outlets and social media. Asian Ameri-

cans have been negatively affected by

these racial biases and discriminatory

behaviors. The use of the term “Chinese

virus” implies a pernicious distrust of

Asian Americans, portrays them as

perpetual foreigners, and creates a

sense of not belonging, regardless of

birthright citizenship or naturalization.2

Stigma goes further than simply cre-

ating distrust. It is a significant driver of

discriminatory and divisive behaviors,

such as the mistreatment of others.

When marginalized individuals internal-

ize stigma, it can lead to serious health

consequences, such as not pursuing

medical treatment or manifesting symp-

toms of depression.3 An increase in health

disparities impedes efforts to contain a

crisis, as seen in the late 1980s during the

height of the global HIV/AIDS pandemic.

STIGMA AND HIV/AIDS
PREVENTION

The social circumstances surrounding

HIV/AIDS provide a good example for

studying the effects of stigma on com-

municable disease control.4 HIV/AIDS-

related stigma has been associated with

sexual behaviors (e.g., men who have

sex with men), intravenous drug use,

race and ethnicity (e.g., Haitian-born

Black people were thought to have in-

troduced HIV to North America),5 and

sex work. These social distinctions have

been used to divide “us” from “them” and

to set hierarchies for exclusion.

Evidence indicates that HIV/AIDS-

related stigma has had a detrimental im-

pact on a variety of health-related out-

comes among people with HIV/AIDS. At

the individual level, health-related stigma

and discrimination are barriers to

infection-prevention measures, help-

seeking behavior, and adherence to

treatment.6 The basic strategy for con-

trolling any communicable disease in-

volves early detection, interruption of

transmissions (i.e., identifying and isolating

infected cases), and treatment. People

infected with HIV, however, faced such

great stigma that some chose not to

disclose their status to others, including

sexual partners, which contributed to the

virus’s spread. HIV/AIDS stigma and its

concomitant social exclusions became a

huge barrier to implementing this basic

strategy among many socially and politi-

cally disadvantaged groups.
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NEGATIVE IMPACTS OF
STIGMA

The example of HIV/AIDS shows that the

stigmatization of socially disadvantaged

groups can lead to the widening of

health disparities. For example, using

social media data, a recent study has

indicated that referring to the COVID-19

virus as the “Chinese virus” has had a

considerable impact on collective biases

toward Asian Americans.2 COVID-19–

related biases and discrimination could

reduce access to health services and

discourage help-seeking behaviors,

which, in turn, could translate into

poorer health outcomes, especially

among Asian Americans.7 In fact, pre-

liminary epidemiological data have

shown significant disparities in incidence

of COVID-19 among disadvantaged ra-

cial and ethnic groups.1 We have seen an

increased risk of infection among com-

munities of color. Higher incidence rates

have translated into more severe cases

and a higher death toll from COVID-19

among ethnic minorities.8 It is more than

evident that this pandemic has made

the underlying social and health dis-

parities in our society more visible.

Health is socially determined, and

stigma and racial discrimination are

rooted in social structures and institu-

tions. Long-standing health disparities

across time and societies are the result

of an unequal distribution of health

chances (e.g., health-protecting and

health-enhancing resources) because

of sociostructural constraints on eco-

nomic, racial, and ethnic minorities. To

effectively eliminate health disparities,

we must confront the upstream socio-

structural factors and include multi-

sectoral approaches.9 To effectively

combat the COVID-19 crisis, govern-

ment action is needed; for example, at

the policy level, a national commission

should be formed to investigate and

mitigate social and health disparities

related to COVID-19, and in the justice

system, institutional racism and dis-

crimination must be countered.10 To

aid Asian Americans specifically,

community-based health care services

should be provided in low-resource

neighborhoods,11 and the redistribution

of power dynamics should be facilitated

(e.g., community mobilization to oppose

interpersonal and structural anti-Asian

discrimination).7 The new presidential

administration’s condemnation of racial

stigma and xenophobia is just a

beginning.12
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In January 2019, AJPH published an

editorial by three of the present au-

thors in which we called on schools of

public health to join the national obser-

vance of the 400th anniversary of the

arrival in 1619 of the first Africans at

Jamestown in the Virginia Colony to be

sold into bondage. We proposed that

public reflection on this event and the

history of inequality that followed would

enable us to “acknowledge the errors, the

missteps, and the tragedies as well as the

triumphs of our nation’s past while com-

mitting ourselves to a future that fulfills

our national aspiration for equality.”1(p84)

We urged that organizations join the 400

Years of Inequality Project in holding ob-

servances during 2019.

The 400 Years of Inequality Project

was launched in 2016 by five partner

organizations: the University of Orange,

a people’s university in Orange, New

Jersey; the New School and Columbia

University’s Mailman School of Public

Health, both in New York City; ONE DC, a

Washington, DC–based organization

working to advance racial and economic

equity; and, Voices of a People’s History,

a not-for-profit organization located in

Brooklyn, New York, that increases

awareness of US history through public

readings of historical speeches and

other texts. This coalition worked to

raise awareness of the anniversary,

provided educational materials, docu-

mented observances, and organized

“keynote events” to focus the national

project.

In 2017, the project established aWeb

site and developed the project logo: the

number 400 with loops of chain linking

the digits (Figure 1). The Web site housed

an inequality timeline, “starter kits” that

organizations could use to help plan

observances, and information about

planned or completed anniversary ob-

servances. During the 2019 observance

year, 110 organizations shared informa-

tion with us regarding their observances.

On the basis of this information, we

highlight several observations about

these anniversary events.

DIVERSE PARTICIPATING
ORGANIZATIONS

Black civil rights organizations and Black

churches were expected to participate

in large numbers, and they did. We had

not anticipated the extent to which

“mainstream” organizations of major

stature would participate. These included

Carnegie Hall, the world-renowned

concert music venue in New York City;

the Brooklyn Public Library; AJPH; and

schools of public health.

DIVERSE AND
ORGANIZATION-SPECIFIC
OBSERVANCES

Organizers used their imaginations,

cultural traditions, and resources, in-

cluding stories from and about their

localities, to create observances relevant

to their experiences and concerns. The

Episcopal Church, for example, called on

its congregations throughout the United

States to pause in solemn reflection as

their church bells rang at 3 PM on August

25, 2019. The Montclair Public Library in

New Jersey and its partners commis-

sioned a play based on an archived in-

terview with two formerly enslaved

residents. The New School’s College of

Performing Arts staged a reading from

“Voices of a People’s History,” an an-

thology of historical testimonials by fu-

gitives from enslavement, citizens of

First Nations, union organizers, suffrag-

ettes, and other political dissenters and

dissidents.

WEAVING PAST AND
PRESENT

The observances tracked the evolution

of present-day inequality. For example,

schools of public health considered how

and why structural inequities emerged
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and persist. At Tulane University’s School

of Public Health and Tropical Medicine,

faculty, students, and community repre-

sentatives discussed concerns related to

mass incarceration. They organized lec-

tures and panels, a film screening, and

a performance by former members of

the Louisiana Correctional Institute for

Women Drama Club. Musical perfor-

mances, grand rounds presentations,

and symposia at the Mailman School of

Public Health in New York City addressed

the legacy of “medical apartheid.” The

School of Public Health at Boston Uni-

versity hosted a symposium on racism in

housing and education, exhibited the 400

Years of Inequality Timeline in its Activist

Lab (a venue for developing innovative

ways to dismantle the injustices that

produce and sustain inequities), and

convened storytelling sessions on the

topic of inequality with artist-in-residence

Rhodessa Jones. Harvard University’s T.H.

Chan School of Public Health hosted a

discussion of medical racism and its roots

in chattel slavery. Drexel University’s

Dornsife School of Public Health hosted a

preconference session for the Society for

the Analysis of African American Public

Health Issues on the public health re-

sponse to inequities faced by commu-

nities in the African Diaspora.

The most dramatic example of this

interweaving of past and present was

the homily delivered at Riverside Church

in New York City by Reverend Dr William

Barber, co-chair of the Poor People’s

Campaign, a national movement led by,

and working in the interests of, the poor.

Rev Barber delineated “seven sins” that

justified slavery and that continue to

expose poor- and low-wealth individuals

and communities to air and water pol-

lution, poor sanitation, economic ex-

ploitation, housing insecurity, and

declining life expectancy.

CONTAINERS FOR
EMOTIONS

Learning and thinking about 400 years

of inequality is emotionally taxing work.

Organizations used the arts, religious

ritual, and meditation practices to en-

able people to acknowledge, express,

andwork through the emotions aroused

by the observances. The annual Re-

membering Rosa concert held in Or-

ange, New Jersey, brings together

hundreds of residents for an inter-

generational celebration of ancestry

and kinship. In 2019, as part of the

400th anniversary observance, families,

neighbors, and friends sang “Lift Every

Voice,” known as the “Black national

anthem.” In doing so, they recommitted

themselves to continuing the racial

justice activism begun by earlier

generations.

A similar commitment guided the

Slave Rebellion Reenactment that, from

November 8 to 9, 2019, moved through

the Mississippi River parishes that lie

between Baton Rouge and NewOrleans,

Louisiana (Figure 2). Public health re-

searchers and activists call this area

“Cancer Alley” because of the correlation

between environmental pollutants re-

leased by local refineries and chemical

plants and the high rates of cancer

among the predominantly poor and

working-class Black and Latinx resi-

dents. Artist Dread Scott organized the

observance, which involved hundreds of

local residents in a reenactment of the

largest uprising of enslaved people in US

history.

The 400 Years of Inequality Project

demonstrated that many kinds of

groups would respond to the call for

the observance of the anniversary of

Jamestown. Although Black civil rights

groups were expected to be involved, a

wide array of other groups, including

some major mainstream organiza-

tions, engaged with the project. These

observances offered participants

many ways to engage with the history,

and to reflect on the emotions they

FIGURE 1— 400 Years of Inequality Button With Logo

Note. Robert Sember, photographer.
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encountered in doing so. The wide-

spread use of the number 400 sym-

bolized a cultural shift, as many more

people acknowledged and denounced

the centuries of oppression Black

Americans have faced. When we pub-

lished our editorial calling for public

health observances of the anniversary,

we could not have predicted the spe-

cific tragic and epoch-defining events

of 2020, among them the emergence

of the COVID-19 pandemic and the

brutal murders by the police of George

Floyd and other Black women and

men. We are clear, however, that

every group that participated in the

observances had useful tools with

which to analyze those experiences,

and were better prepared to initiate

responses.
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On December 3, 2019, I (E. P.) was

defending my doctoral thesis in

Barcelona, Spain, and everything was set

up to continue with my research career

in public health: I was supposed to start

a postdoctoral position in the United

States by May 2020. However, because

of the pandemic, as well as travel and

visa restrictions, I was not able to start it,

so I was back in Italy living with my

parents. I was fortunate, because after

months of uncertainty, during which I

was supported bymy family and a short-

term scholarship, I started my planned

US postdoc in September 2020, working

remotely. I also realized that my struggle

was not exceptional. My PhD desk-mate

(I. A.-P.) in the United States was dealing

with the approaching end of her post-

doctoral fellowship, which she managed

to extend for several months. We shared

our own concerns and struggles, and we

reflected on the challenges that we, and

our peers, were facing. Indeed, our on-

going personal experience of such a

tortuous and uncertain career transition

during the pandemic is common to

many early-career researchers,1 includ-

ing those in public health–related disci-

plines.2 Many early-career researchers

and trainees are currently struggling, as

emerged from a recent Nature survey, in

which 61% of respondents reported

that their career prospects had been

“negatively impacted” by the pandemic

and another 25% said they “possibly”

had been.3

This pandemic has shown how crucial

strong public health research infra-

structures are. Researchers have an

important role in being consulted by

governments, interviewed by the media,

and contributing to the advancement of

knowledge and to the scientific debate.

Paradoxically, however, the current cri-

sis may have negatively affected scien-

tists’ career perspectives. The pandemic

may have worsened an already existing

job precarity, as the availability of PhD

and postdoc positions has become

more limited through a reduction in

university funding or mobility and visa

restrictions.4 The difficulty in advancing

research projects—for example, due to

delays in data collection—might partic-

ularly affect those scientists with short-

term contracts whose career advance-

ment depends on delivering results

quickly.3 Additionally, career advance-

ment might be challenged by the lack of

traditional networking opportunities,

such as in-person conferences or short-

term internships. Finally, uncertainty,

precariousness, and family or commu-

nity obligations may affect the motiva-

tion and productivity of early-career

researchers.5

Thus, urgent actions are needed now

to support early-career researchers.

Public money—for example, from re-

search grants (from international, na-

tional, or regional institutions)—has

been spent to train this future genera-

tion of thinkers, and the investment

made should not be lost. In this article,

we reflect on the question, “What does

academia need to do to support the

career development of early-career

public health researchers now, during

the pandemic?”

Supporting early-career scientists

starts with recognizing that their pre-

carious job position is putting them at

risk, especially during a crisis. Thus, job

security should be reinforced for the

current generation of trainees. Funding

agencies and research teams should

recognize that expecting the same

productivity as before the pandemic

may be unrealistic. Therefore, under

some circumstances, extensions of

contracts for early-career researchers or

project funding should be considered;

however, in the Nature survey only 10%

of postdocs reported that their con-

tracts had been extended.3 Establishing

positions with the option of remote

working, alternative ways for networking,

and different strategies for job adver-

tisement and recruiting should be put in

place.

In the current situation, where career

advancement is particularly challenging,

mentors are needed more than ever.

Research institutions and scientific so-

cieties should strengthen (or create)

mentorship programs—for example, by
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facilitation of mentor–mentee pairing,

regular networking meetings, or career-

oriented conversations. Mentors should

listen actively, build trust, encourage

their mentees, and help them to identify

feasible goals given the circumstances.

Mentors may help early-career re-

searchers to reimagine their career

pathway, by inspiring them to generate

new ideas, encouraging them to turn

challenges into opportunities, and

helping them to build and increase their

network.

In securing career perspectives for

early-career researchers during the

pandemic, additional effort might be

required to build and maintain a more

diverse workforce.6 Indeed, the current

financial insecurity may particularly af-

fect those who come from an under-

privileged background7: trainees with

financial means might remain in the field

whereas trainees with less financial

stability might be forced to leave aca-

demia. Also, the burden of the COVID-19

pandemic is disproportionally affecting

underrepresented communities and

women, and diversified actions might be

required to address all the different

needs. This is crucial: if talent and ex-

pertise are lost, society will be less

equipped to tackle public health issues.

Effort in securing the researcher’s

job market should not come without

changing the “publish or perish” culture.

PhDs and postdocs need to be taught

a different story: it is not about the

number of publications, but about their

quality and societal impact. Indeed, the

urgency and the high pressure to pub-

lish results are challenging the research

community. Poor-quality publications

with questionable results present a di-

lemma, especially if they can influence

the management of a public health

emergency. Scientific integrity should be

cultivated in the future generations of

public health scientists, not only through

courses on ethics in science but also

by making ethical conduct and scien-

tific integrity essential for career

advancement.

In conclusion, this pandemic repre-

sents a challenge for early-career re-

searchers in public health. Job security,

mentorship initiatives, equity, diversity,

and research integrity standards should

be reinforced during the current situa-

tion, so that a force of future public

health experts will not be lost. This will

make society more empowered and

better equipped to respond to this and

future emergencies.
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Systematic reviews provide a critical

summary of a body of knowledge

that links research to decision making,

whether to inform public health, clinical

medicine, medical education, system-

level changes, or advocacy. Good re-

views are accessed by a wide range of

audiences, including health service

users, health service providers, and

policy decision makers. Because the

topics studied, the thinking behind the

review questions, the analytical plan,

and the review’s interpretation in the

broader policy context are often com-

plex, diagrams can play an important

role in communicating the review to the

reader. Indeed, graphic design is in-

creasingly important for researchers to

communicate their work to each other

and the wider world.1 Visualizing the

topic under study facilitates discussion,

helps understanding by making com-

plexity more accessible, provokes

deeper thinking, and makes concepts

more memorable.2 Higher impact sci-

entific articles tend to include more di-

agrams, possibly because diagrams

improve clarity and thereby lead to

more citations or because high-impact

articles tend to include novel, complex

ideas that require visual explanation.3

Merriam-Webster’s Dictionary defines

a diagram as “a graphic design that ex-

plains rather than represents, especially:

a drawing that shows arrangement and

relations (as of parts).”4 Established

standards exist for visualizing the flow

of studies through a review,5 risk of

bias, and individual study and meta-

analysis results in forest plots; these are

not the subject of this editorial. We

consider diagrams that communicate

the conceptual framework underpin-

ning reviews.

Diagrams include “logic models,”

“framework models,” or “conceptual

models”—terms that are often used in-

terchangeably and inconsistently in the

literature.6 We examine how diagrams

can help review authors and readers

and offer guidance for presenting in-

formation diagrammatically. We based

our work on a purposive search for di-

agrams from the Cochrane Library and

sources of reviews more likely to illus-

trate conceptual frameworks. Drawing

on the data and our own experience, we

adapted rapid appraisal methods7 for

analyzing documents, taking an iterative,

inductive approach to understand what

enhances the clarity and utility of dia-

grams. We then related this learning to

methodological articles of systematic

reviewing and science communication

(Appendix A, available as a supplement

to the online version of this article at

http://www.ajph.org). We built on our

collective experience of diagrams in re-

views and helping others to develop

them.

We first describe diagrams’ various

purposes. Then we discuss what we

recognized, as systematic review

readers, authors, and editors, as im-

portant steps to creating a good dia-

gram. Next, we consider how diagrams

can enhance the review process for

authors. We discuss these findings in

relation to methodologies that routinely

integrate diagrams into structure sys-

tematic reviews: framework synthesis8

and logic models of illness or treatment

pathways, where principles and agreed

good practice are emerging.9 Finally, we

discuss theories underpinning science

communication.10

WHAT DO DIAGRAMS
ILLUSTRATE?

In our rapid appraisal (Appendix A), we

found three categories of diagrams il-

lustrating the context and baseline un-

derstanding, the review question and

scope, and the results. Almost all of

them comprised boxes and arrows to

indicate causal relationships. This simple

design aligns with systematic reviews

generating or testing theories about

causal relationships. Typically, the au-

thors gave little or no description of how
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diagrams were developed, unless they

had adapted an existing model. Those

developed at the protocol stage illus-

trated components of the background

or review question. Diagrams presenting

results were developed at any stage in

the review process. For each of the three

categories, we describe what the dia-

grams illustrated or explained and

signpost the best examples identified.

DESCRIBING THE CONTEXT

Diagrams visualized important psycho-

logical, social, systems, and contextual

factors that influenceparticular behaviors,

experiences, or views and the relation-

ships among them. These were pre-

dominantly part of qualitative evidence

syntheses, in which the diagram illustrates

a theory of the phenomenon being

reviewed, which may then be updated in

light of the findings from the analysis.

Factors may be represented visually in

such diagrams as opposing forces that

influence a chain of events11 or in eco-

logical hierarchies illustrating at which

level factors influence experiences.12

For example, one diagram showed

potential threats and expectations of

engaging in physical activity for those

with bipolar disorder; it also showed the

modifying factors and behavioral cues

that influence thedecision to participate.13

The review authors developed the dia-

gram from existing literature, published it

in a protocol, and plan to use it for an

ongoing framework synthesis. At the re-

view stage, findings will be mapped to the

existing diagram, and when findings do

not fit the diagram they will be refined.

DESCRIBING THE REVIEW
QUESTION AND SCOPE

In our sample, this was the main pur-

pose of diagrams. Diagrams commonly

clarified the review question, although

wide variation can be seen in the com-

plexity, depth, and scope of these ex-

amples. These diagrams were generally

developed as part of comparative ef-

fectiveness reviews.

Simpler diagrams depicted the re-

view’s participants, intervention, com-

parison, and outcomes. They tended to

be descriptive and display a bird’s-eye

view of the review question and inclu-

sion criteria using standard headings

and formatting. For example, one dia-

gram outlined participants, intervention,

comparison, and outcomes for hyper-

tension screening to reduce the burden

of disease14; another illustrated partici-

pants, intervention, comparison, and

outcomes for interventions to reduce air

pollution and the interventions’ effects

on respiratory conditions.15 The re-

searchers described details of the eligi-

ble participants, intervention, and

expected outcomes in separate boxes

that comprised the full diagram.

More advanced diagrams were ex-

planatory; they typically illustrated and

explored one aspect of the participants,

intervention, comparison, and out-

comes in depth, delineating relation-

ships between diagram components.

For example, they depicted a pathway of

disease progression and manifestation,

the development of a series of direct

and intermediary outcomes as a result

of the intervention, or the components

or steps of an intervention.

Some diagrams merged two or more

purposes. One showed both the pro-

gressive clinical manifestations and the

consequences of dementia.16 The au-

thors then used the disease pathway to

map points where the intervention

(animal-assisted therapy) may help.

Other diagrams illustrated how similar

interventions may vary, such as different

forms of peer support to improve health

literacy17 or alternative forms of taxes on

unprocessed sugar or sugar-added food

to tackle obesity.18

In addition,we identified threediagrams

that combined the two approaches.19–21

They displayed all elements of the par-

ticipants, intervention, comparison, and

outcomes in a standardized format, with

a more explanatory depiction of the se-

ries of outcomes resulting from the

intervention.

SHOWING RESULTS

For meta-analyses, pathway diagrams

may be overlaid with the quantitative

results.22 For qualitative syntheses,

diagrams arrange findings into an

image of the emerging theory, offer-

ing explanations or relationships be-

tween or among observations.23

Diagrams sometimes combine quanti-

tative and qualitative results from paired

or mixed studies to generate an inte-

grated understanding.24

For example, a diagram that displayed

the results of a qualitative synthesis

identified factors influencing adherence

to antiretroviral therapy in HIV pa-

tients.23 The multiple external and in-

ternal influences on an individual,

identified through the synthesis, were

grouped to demonstrate how they drive

engagement and disengagement, as

well as good and poor adherence, in a

dynamic manner.

WHAT MAKES A GOOD
DIAGRAM?

We suggest steps inferred from our

analysis and experience as being par-

ticularly helpful for developing clear

diagrams:

· Choose the purpose of the diagram,

whether it is to describe the context,
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illustrate the question and scope, or

show results of a systematic review,

before starting to assemble it.

· Identify the key information to be

communicated, and acknowledge

the complexity of the review while

helping the reader make sense of it.

Comprehensive diagrams often ob-

scure the message with too much

detail. Instead, focus on the point

that is being illustrated, rather than

incorporating too many ideas.

Combining multiple diagrams in one

usually reduces clarity.

· Work as a team to capture and share

understanding from various

perspectives.

· Start simply and expect at least a few

iterations. Using a pen and paper or

even a flipchart to draft the initial

versions of the diagram, rather than

doing this electronically, helps clarify

and compile thoughts from team

members. Keeping all the draft ver-

sions captures the evolution of

thinking.

· Give the diagram a clear starting

point to help readers navigate the

diagram more easily.

· Use visual conventions such as

reading from left to right, top to

bottom, or both to offer a clear flow

of ideas.

· Limit the number of arrows to guide

the readers’ gaze. Avoid the distrac-

tion of multiple, intersecting arrows

at various angles. Simplify multiple or

complex routes with a topology that

allows the reader to pick out path-

ways clearly.

· Group related information in col-

umns or rows with headings, colors,

or shapes to draw attention to key

parts, such as activities or outcomes.

Use these features selectively to

avoid obscuring key relationships

with too many layers. For example,

employing colors and shapes, rather

than colors or shapes, can compli-

cate the picture.

· Use plain language and fewer words

without a long legend, key, or

acronyms so that the diagram can be

understood intuitively.

· Ask others for feedback, including

peers and the intended audience,

while the diagram is developing.

SIMPLE, CLEAR EXAMPLES

We present three examples showing

different sorts of content: (1) the context

of a review, (2) the scope and question of

a review, and (3) the results of a review.

These examples are simple enough to

be developed by systematic reviewers

without the support of a graphic de-

signer and published without additional

color reproduction costs.

Figure 1 demonstrates how diagrams

can portray the context of the review.

As noted in “Diagrams Describing the

Context,” context can be presented in a

variety of ways. Here it takes the form of

a typical logic model that describes a

chain of events. It was created during

protocol development for a qualitative

review exploring factors influencing

Clear starting point

Reads top to bottom:

from biological &social factors

to social psychology & behavior

Arrows aligned

horizontally or vertically

Grouped factors of influence

Group headings in bold

Understandable without a legend

Age, gender, class,
ethnicity, diagnosis,

co-morbidity, severity,
length of condition

• Perceived benefits of physical activity• Perceived susceptibility – accepting
   mental health diagnosis & physical
   health needs
• Perceived severity of mental health
   symptoms
• Perceived physical health limits

• Public health
• Professionals
• Support networks
• Telemonitoring

• Perceived barriers to physical activity
• Perceived self-efficacy – motivation,
   self-esteem

Modifying factors

Consideration

of future
Self-identity

Perceived

importance

Concern for

appearance

Threats Expectations

Cues to action

Participation in physical activity

FIGURE 1— Factors That Influence Participation in Physical Activity for People With Bipolar Disorder

Source. McCartan et al.13
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physical activity in people with bipolar

disorder.13 Related factors are grouped

in rows, and the diagram is organized

into a hierarchy, with biological and so-

cial factors at the start (top) influencing

complex psychological factors that

subsequently lead to behavior change.

Again, the diagram reads top to bottom,

and, although there are multiple routes

through the diagram, the topology has

been simplified and arrows are kept to a

minimum. Although there is some de-

tailed information, bold text is used to

highlight the key message of each box.

As depicted in Figure 2, a diagram of

the effects of mass deworming24 is easy

to interpret, as it has a clear starting

point at the top and only three arrows—

all of which point downward to indicate a

top-to-bottom flow. It can be classed as

an example of diagrams that elucidate

the review question and scope, as it

shows the range of potential outcomes

of an intervention (see “Diagrams De-

scribing the Review Question and

Scope”). The outcomes are grouped into

main effects, mediating pathways, and

impacts. These categories are clearly

organized in three rows under the ap-

propriate subheading. Language is kept

simple, and there is one outcome per

box and a maximum of three outcomes

per row. Each of these features helps to

ensure that the diagram is easy to in-

terpret at first glance, while conveying

comprehensive information about in-

tervention effects.

Figure A (available as a supplement to

the online version of this article at http://

www.ajph.org) depicts a theoretical

model of the influences on engage-

ment and adherence to antiretroviral

therapy.23 It is an example of a diagram

that displays the results (see “Diagrams

Showing Results”). In this case, the re-

view’s in-depth qualitative findings were

consolidated into one visual image that

demonstrates how factors are interre-

lated. Individual factors are presented in

separate boxes, and arrows indicate

whether this may lead to engagement or

disengagement in the care pathway.

Although there are many arrows in the

diagram, the authors have ensured that

they do not intersect and that the logical

flow of the diagram is maintained.

ENHANCING REVIEW
DEVELOPMENT

When considering reviews that we have

authored or edited, we recognized how

the process of constructing a diagram

Clear starting point

Reads top to bottom:

from program to impact

Grouped outcomes

& simple language

Few arrows

Understandable without a legend

Lorem ipsum

PUBLIC HEALTH DEWORMING

PROGRAMMES

MAIN EFFECTS

MEDIATING PATHWAYS

IMPACTS

Improved growth

Improved school
attendance

Improved school
performance

Increased physical
fitness

Increased haemoglobin Improved cognition

Reduced mortality Improved productivity

FIGURE 2— The Effect of Public Health Programs That Regularly Treat All Children With Soil-Transmitted Helminth
Infection in Endemic Areas

Source. Taylor-Robinson et al.24
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can be useful for developing the review:

conceptualizing the problem or findings,

advancing thinking, and framing the

analysis. Constructing diagrams as a

team can help to develop a common

language and understanding of the

review.

A review of interventions to improve

the involvement of older people with

multimorbidity in decisions in primary

care provides a good example with its

Figure 2.25 This diagram evolved during

the review. Visualizing the range of in-

terventions and processes provided an

opportunity to distinguish three main

strategies and identify different aims of

different components. Later, outcomes

were pictured as intermediate or ulti-

mate endpoints. Gradually, likely path-

ways linked involvement in decision

making to outcomes and effects, such as

changes to behavior and health.

Recognizing distinct purposes for

variations or components of interven-

tions helped authors to group and an-

alyze the interventions in terms of

the wider theoretical context of capa-

bility, motivation, and opportunity for

behavior change.26 Importantly, the di-

agram enabled articulation of the links

between the different strands of the

interventions and the range of out-

comes assessed, including those for

different actors (i.e., patients, carers,

providers, health systems) and reflecting

different parts of the pathway between

intervention and outcome (e.g., en-

gagement in decision making, health

outcomes, treatment burden, evalua-

tion of care, attitudes, resource use, and

quality of care).

CONCLUSIONS

We found that diagrams help the reader

go straight to the essence of a system-

atic review. They may illustrate the

context and initial understanding as a

review begins, the review scope and

questions, or the review’s findings. Dia-

grams from Cochrane more often illus-

trated the review scope and questions

(“Diagrams Describing the Review

Question and Scope”), whereas dia-

grams of context and findings generally

came from elsewhere (“Diagrams De-

scribing the Context” and “Diagrams

Showing Results”), perhaps reflecting

the smaller body of qualitative or mixed-

methods research currently available in

the Cochrane Library. Good examples

simplified complexity and variation, fa-

cilitated readers’ navigation of that

complexity, and portrayed a coherent

picture. Developing diagrams together

also helped authors develop a common

understanding and guide the review’s

development. Good diagrams can,

therefore, function as tools for en-

hancing understanding and for devel-

oping reviews.

Authors frequently used diagrams to

illustrate their conceptual framework,

but they rarely acknowledged or illus-

trated how diagrams can evolve during

the review—a finding that reflects a

similar analysis of diagrams in the

Cochrane Library and the International

Initiative for Impact Evaluation database

of systematic reviews.9 Nevertheless,

visualization of conceptual frameworks

is common during the development of

framework syntheses.8

Our rapid appraisal of systematic re-

view diagrams aligns well with good

practice and theory of visual communi-

cation of science. Whether diagrams are

designed for fellow scientists, policy

decision makers, or the wider public,

principles of good practice from using

diagrams in the form of logic models in

reviews—and human-centered design

theory more broadly—encourage de-

veloping diagrams as a team and inviting

feedback from the target audience.9,10

Depicting essential components and

relationships, and grouping related

concepts, is achieved by keeping the

diagram’s audience in mind while editing

and simplifying, as seen when develop-

ing diagrams for systematic reviews, and

are fundamental graphic design ap-

proaches.10 Appendix B (available as a

supplement to the online version of this

article at http://www.ajph.org) distils

from our analysis practical tips for a

broad range of diagrams to enhance

systematic reviews.

Guidance specifically for constructing

logic models for systematic reviews is

available from the Cochrane Infectious

Diseases Group27 and in the academic

literature.9
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Recommendations for Delivering
COVID-19 Vaccine in Jails: Evidence from
Kansas, Iowa, Nebraska, and Missouri
Megha Ramaswamy, PhD, MPH, Catherine L. Satterwhite, PhD, MSPH, MPH, Ashlyn Lipnicky, MPH, Amanda Emerson, PhD, RN,
Phil Griffin, BBA, Donald Ash, MBA, and Kevin Ault, MD

We report on data we collected from a 2018 survey examining jails’ human papillomavirus virus vaccine

delivery capacity and on a secondary analysis we conducted to describe factors similarly associated with

delivery planning for the COVID-19 vaccine. We provide recommendations for delivering the COVID-19

vaccine in jails, based on evidence from Kansas, Iowa, Nebraska, and Missouri. Our key finding is that jails

have limited staff to implement vaccination and will require collaboration between jail administrators, jail

medical staff, and local health departments. (Am J Public Health. 2021;111:1035–1039. https://doi.org/

10.2105/AJPH.2021.306218)

With the approval of COVID-19

vaccines for emergency use and

expanded availability, many Americans

are now being vaccinated. As congre-

gate living settings, jails and prisons have

been prioritized for early vaccine receipt

in many states, with 37 US states and

territories prioritizing incarcerated per-

sons for phases 1 and 2 vaccine

distribution.1

Thirteen million people pass through

jails in the United States each year.2 Jails

hold the largest population of those

under criminal legal supervision in the

United States. These detention centers

are also unique in their community

embeddedness: they exist in almost

every US county. Most people leave jails

days or weeks after initial incarceration.

Thus, “churning” from detention centers

to communities exacerbates COVID-19

spread and amplifies the need for ef-

fective jail-based COVID-19 vaccine

delivery.3 Indeed, 80% of the largest

COVID-19 outbreaks in the United States

have been linked to detention centers.

Thousands of correctional employees

move between their workplace and

community homes daily, potentially

passing COVID-19 from communities

into jails and back.3

Bringing the COVID-19 vaccine to

detention settings is critical, but chal-

lenges to doing so exist, including lack of

local political will, resources, vaccine

storage, supply, and county staffing.

Detention centers are not well practiced

in vaccine delivery. A recent review of

domestic and international studies

showed that incarcerated persons are

underimmunized.4 Vaccine programs,

such as those executed during influenza

outbreaks, have been variable and lim-

ited in reach. Public health entities face

substantial challenges when planning

for COVID-19 vaccine delivery in jails.3

INTERVENTION

We provide public health planners and

jails with a just-in-time snapshot of the

infrastructure of, barriers to, and

opportunities for COVID-19 vaccine de-

livery, drawing on data and our shared

expertise as jail health researchers and

administrators, and state and regional

health planners.

PLACE AND TIME

Between November 2017 and October

2018, 192 of 347 invited administrators of

local jails in Kansas, Iowa, Nebraska, and

Missouri responded to a survey about

correctional and public health capacity to

deliver human papillomavirus virus (HPV)

vaccine in local jails (55% response).

PERSON

All jails were located in a county with a

geographically associated health de-

partment.5 The majority were in rural

areas (70%). We designed survey items

to correspond to consolidated frame-

work for implementation research do-

mains,6 yielding information for vaccine

program implementation.
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PURPOSE

Our goal was to provide recommenda-

tions for COVID-19 vaccine delivery in

jails, extrapolating from data we previ-

ously collected with jail administrators to

deliver HPV vaccine. We found that half

of incarcerated persons report being

willing to get a vaccine in jail.7

IMPLEMENTATION

Because of the COVID-19 pandemic, the

rapid spread of disease in detention

settings, and vaccine availability, we

conducted a secondary data analysis to

repurpose the parent study and offer

timely recommendations for COVID-19

vaccine delivery. To provide recom-

mendations for how jails can deliver the

COVID-19 vaccine, we analyzed data on

facility capacity and operational factors

related to vaccine program coordina-

tion. Although capacity data are broadly

applicable to COVID-19 vaccine plan-

ning, we designed operational questions

specifically with an HPV vaccine program

in mind.

EVALUATION

These data provide some broadly ap-

plicable challenges and opportunities

pertinent to COVID-19 vaccine delivery.

Capacity for Vaccine Delivery

Administrators reported an average of

20 beds for females (range =0–180)

and 84 beds for males (range =0–1250).

Licensed practical nurses were the

most common health care provider

onsite (mean = 9 days), followed by

registered nurses (mean =7 days;

Table 1). Clinicians were available at

the jail more days in urban jails than

in rural jails (P = .001; Table 2). Medical

care was provided by corporations

(38%), partnerships with health sys-

tems (22%), local providers hired by

the jail (18%), and other arrangements

(22%). When looking at state differ-

ences on selected variables, only Mis-

souri had more jail health care run by a

medical care corporation than other

states (54% in Missouri, compared with

15% in Iowa, 35% in Kansas, and 33%

in Nebraska; P = .004). Most jails (72%)

dispensed medicines to incarcerated

persons on a cart brought to each

housing unit. Only 10% of jails reported

providing the influenza vaccine, with

urban jails more likely to offer vaccine

(P< .001).

Operational Factors

Most administrators said wardens (51%)

or jail medical staff (29%) would coor-

dinate HPV vaccine administration

planning. Cost (cited by 66% of admin-

istrators), short length of stay of incar-

cerated persons (62%), andmedical staff

availability (47%) were the top concerns

for providing vaccine. Half of the ad-

ministrators (52%) had physical safety

concerns for staff. Administrators were

split on who they would prefer admin-

istering HPV vaccine, with 45% saying jail

medical staff and 44% saying local health

department staff. Urban jails were more

likely to say that jail medical staff would

offer the vaccine (P< .001). There were

also differences in expectations for who

would pay: incarcerated persons paying

out of pocket or through their insurance

(54%), local health departments (24%),

and jails (17%). To educate about the

vaccine, administrators favored written

information distributed to incarcerated

persons (63%) or education from local

health departments (21%). Administra-

tors also wanted direct education for jail

medical (25%) and correctional (25%)

staff.

ADVERSE EFFECTS

Our study is not without limitations, and

we extrapolated data from direct ap-

plication to HPV vaccine administration

to anticipated applicability to COVID-19

vaccine administration. The extent to

which empirical research can inform

planning efforts is critical to the shared

responsibility of counties, local public

health systems, and criminal legal sys-

tems to best address the jail population

and communities.

SUSTAINABILITY

Although the HPV vaccine is clearly dif-

ferent from the COVID-19 vaccine, key

similarities suggest that factors associ-

ated with HPV vaccine delivery might

align with COVID-19 vaccine delivery:

two-dose schedules and vaccine

hesitancy. We offer the following

recommendations:

Capacity (Who, Where, How)

· Given a shortage of jail medical staff

and varied organization of medical

care, jails will have to negotiate, on a

facility-by-facility basis, who is best

positioned to deliver the vaccine (jail

nurses, local health department

nurses, or staff from local safety net

clinics). Urban jails will have an ad-

vantage in the number of staff

available at the jail. Rural jails may

have to rely on outside partners.

· The COVID-19 vaccine is likely to be

best administered on a medical cart

brought to housing units, using an

approach possibly aligned with other

types of mobile vaccination outreach.
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· The first dose of the vaccine should

be administered in jail, and incar-

cerated persons should be given

instructions about when to receive a

second dose and where (inside the

facility through a no-cost health

request or outside the facility at a

local health department), in addition

to a Centers for Disease Control and

TABLE 1— Jail Characteristics andVaccine Challenges andOpportunities: Kansas, Iowa,Nebraska,Missouri;
November 2017–October 2018

Variable
Total (n = 192), No.

(Range) or (%)
Iowa (n=26), No.
(Range) or (%)

Kansas (n =70), No.
(Range) or (%)

Missouri (n = 58), No.
(range) or (%)

Nebraska (n=38), No.
(Range) or (%)

Providers available, d/mo

MD and APP 4.0 (0–30) 2.0 5.0 3.5 3.5

RN 7.0 (0–30) 6.5 9.0 5.5 6.0

LPN 9.0 (0–30) 2.5 8.5 13.0 8.0

Exam rooms available 101 (53.4) 10 (40.0) 38 (55.1) 34 (59.7) 19 (50.0)

Entity providing medical care

Medical care corporation 71 (37.8) 4 (15.4) 24 (34.8) 31 (54.4) 12 (33.3)

Partnership with health
system

42 (22.3) 9 (34.6) 17 (24.6) 5 (8.8) 11 (30.6)

Local provider hired by jail 33 (17.6) 3 (11.5) 14 (20.3) 7 (12.3) 9 (25.0)

Other 42 (22.3) 10 (38.5) 14 (20.3) 14 (24.6) 4 (11.1)

Ability to bill third parties 51 (34.2) 4 (21.1) 25 (47.2) 11 (23.9) 11 (35.5)

Coordination of vaccine
programa

Warden 81 (50.6) 14 (63.6) 31 (52.5) 20 (40.8) 16 (53.3)

Jail medical staff 47 (29.4) 4 (18.2) 18 (30.5) 17 (34.7) 8 (26.7)

No one 14 (8.8) 2 (9.1) 6 (10.2) 5 (10.2) 1 (3.3)

Don’t know 18 (11.3) 2 (9.1) 4 (6.8) 7 (14.3) 5 (16.7)

Challenges to providing
vaccinesa

Cost 126 (65.6) 16 (61.5) 45 (64.3) 42 (72.4) 23 (60.5)

Medical staffing available 90 (46.9) 13 (50.0) 29 (41.4) 33 (56.9) 15 (39.5)

Not a priority 39 (20.3) 7 (26.9) 14 (20.0) 14 (24.1) 4 (10.5)

Not our responsibility 67 (34.9) 8 (30.8) 25 (35.7) 21 (36.2) 13 (34.2)

Short length of stays for
incarcerated persons

118 (61.5) 16 (61.5) 41 (58.6) 38 (65.5) 23 (60.5)

Any security concerns
about offering vaccinea

100 (52.1) 15 (57.7) 40 (57.1) 29 (50.0) 16 (42.1)

Who would administer
vaccinea

Jail medical staff 87 (45.3) 7 (26.9) 34 (48.6) 32 (55.2) 14 (36.8)

Local health department 84 (43.8) 12 (46.2) 28 (40.0) 27 (46.6) 17 (44.7)

Don’t know 19 (9.9) 4 (15.4) 6 (8.6) 6 (10.3) 3 (7.9)

Who would pay for vaccinea

Local health department 47 (24.5) 8 (30.8) 19 (27.1) 15 (25.9) 5 (13.2)

Jail health budget 32 (16.7) 8 (30.8) 9 (12.9) 8 (13.8) 7 (18.4)

Incarcerated person/
incarcerated person
insurance

104 (54.2) 17 (65.4) 33 (47.1) 38 (65.5) 16 (42.1)

Don’t know 49 (25.5) 5 (19.2) 19 (27.1) 13 (22.4) 12 (31.6)

Continued
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Prevention–provided vaccine-

tracking card. Entering incarcerated

persons should be asked if they

have already received their first

dose during intake. If eligible for the

second dose during their jail term,

vaccination should be administered.

Administration information for any

doses given in jails should be cap-

tured in the required immunization

information systems per state

regulations.

Operational (Costs, Security,
and Information)

· The federal government is providing

COVID-19 vaccine at no cost to recipi-

ents. However, costs of gloves, sharps

containers, staff, and administration

will have to be negotiated locally.

· Physical security concerns for all

parties involved are real, and jails

should plan for security staffing

needs during vaccine administration

in housing units.

· Given the history of vaccine mis-

trust in the public, health care

mistrust in detention settings, and

the differential power dynamics of

players, information will have to be

provided in a transparent, clear,

and consistent manner to boost

uptake. Jails may ultimately be ill

equipped to provide adequate

health education and must be

supported with clear public health

strategies.

PUBLIC HEALTH
SIGNIFICANCE

Jails have struggled to limit daily pop-

ulation movement, effectively quaran-

tine incarcerated persons who test

positive for COVID-19, refresh staff, and

transport sick incarcerated persons to

receive medical care during COVID-19.3

We also know that less than half of in-

mates are willing to get vaccinated thus

far (https://bit.ly/3uOlZwA). Without a

plan to vaccinate locally incarcerated

persons and correctional officers, the

community can expect to continue to be

affected by COVID-19 outbreaks in jails.

Such superspreader sites can over-

whelm local hospitals and put family

TABLE 1— Continued

Variable
Total (n = 192), No.

(Range) or (%)
Iowa (n=26), No.
(Range) or (%)

Kansas (n=70), No.
(Range) or (%)

Missouri (n = 58), No.
(range) or (%)

Nebraska (n=38), No.
(Range) or (%)

Staffing needs for vaccinea

Correctional officers
available to escort/guard
health department staff

130 (67.7) 18 (69.2) 49 (70.0) 38 (65.5) 25 (65.8)

Jail medical staff
supervision/coordination

72 (37.5) 9 (34.6) 28 (40.0) 21 (36.2) 14 (36.8)

Don’t know 32 (16.7) 6 (23.1) 11 (15.7) 9 (15.5) 6 (15.8)

Note. APP = advanced practice provider (general nurse practitioner and physician assistant); LPN= licensed practical nurse; MD=medical doctor;
RN= registered nurse.

aSpecifically asked for human papillomavirus vaccine.

TABLE 2— Comparing Selected Variables by Rural Versus Urban Jails: Kansas, Iowa, Nebraska, Missouri;
November 2017–October 2018

Variable (n=185) Rural (n = 130), No. (range) or (%) Urban (n=55), No. (range) or (%) P

No. of days physicians or nurses on sitea 4.0 (0–30) 8.5 (0–27.8) ≤ .001

Medical care corporation providing medical care 32 (25.4) 35 (63.6) ≤ .001

Provides flu vaccine 4 (3.1) 14 (25.5) ≤ .001

Who would administer vaccines

Jail medical staff 41 (31.5) 44 (80.0) ≤ .001

Local health department 58 (44.6) 24 (43.6) ≥ .99

Other 10 (7.7) 2 (3.6) .51

aCombined days for medical doctor, advanced practice provider (general nurse practitioner and physician assistant), registered nurse, and licensed practical
nurse.
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members and communities at risk.3

States and local jurisdictions will need to

initiate planning that fits with local in-

carcerated persons’ vaccination and

engage nontraditional medical partners,

such as federally qualified health cen-

ters and safety net clinics, when local

health departments reach capacity in

communities.
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A Community Health Worker–Led
Intervention to Improve Blood
Pressure Control in an Immigrant
Community With Comorbid Diabetes:
Data From Two Randomized, Controlled
Trials Conducted in 2011–2019
Jeannette M. Beasley, PhD, MPH, Megha Shah, MD, MSc, Laura C. Wyatt, MPH, Jennifer Zanowiak, MA, Chau Trinh-Shevrin, DrPH,
and Nadia S. Islam, PhD, MPhil, MA

Evidence-based strategies addressing comorbid hypertension and diabetes are needed among minority

communities. We analyzed the outcome of blood pressure (BP) control using pooled data from two

community health worker interventions in New York City conducted between 2011 and 2019, focusing on

participants with comorbid hypertension and diabetes. The adjusted odds of controlled BP (< 140/90

mmHg) for the treatment group were significant compared with the control group (odds ratio = 1.4; 95%

confidence interval = 1.1, 1.8). The interventions demonstrated clinically meaningful reductions in BP

among participants with comorbid hypertension and diabetes. (Am J Public Health. 2021;111:1040–1044.

https://doi.org/10.2105/AJPH.2021.306216)

Although clinical and lifestyle

recommendations are in place

to promote hypertension control for

individuals with diabetes, there is a

gap in the implementation of evidence-

based strategies to address com-

orbidities, particularly among minority

communities that may face social and

cultural barriers to optimizing chronic

disease management. We report on

the impact of blood pressure (BP)

control among individuals with comorbid

hypertension and diabetes in two

community health worker (CHW)-led

interventions in the South Asian com-

munity (Table 1),1,2 an immigrant

population with a high risk of cardio-

vascular disease.4

INTERVENTION

We conducted a secondary analysis of

two patient-centered lifestyle interven-

tions utilizing CHWs among South

Asians. The DREAM Project enrolled

Bangladeshi individuals diagnosed with

type 2 diabetes into a culturally adapted

diabetes management intervention

conducted in community and clinical

settings (n = 336).1 Project IMPACT

enrolled South Asian individuals with

uncontrolled hypertension into a

hypertension management intervention

in clinical settings (n = 304).2 Both stud-

ies randomized participants into treat-

ment and control groups after all

participants had received the first

educational session. Treatment group

participants then received four addi-

tional group educational sessions led

by the CHW (Table 1).1,2

PLACE AND TIME

Both studies were conducted in New

York City. DREAM was conducted from

April 2011 to November 2016, and

IMPACT was conducted from February

2017 to May 2019.

PERSON

The analytic sample included the subset

of South Asian individuals from the

DREAMand IMPACT studieswith comorbid
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hypertension and type 2 diabetes who

had uncontrolled BP (≥140/90 mmHg)

at screening: 187 individuals from DREAM

and 167 individuals from IMPACT.

PURPOSE

Most CHW interventions address risk

factors associated with a single mor-

bidity. However, more than two thirds of

US adults with diabetes have hyper-

tension, and half are not meeting BP

goals despite antihypertensive treat-

ment.5 The purpose of this analysis was

to ascertain whether individuals with

comorbid diabetes and hypertension

could benefit from a CHW intervention.

IMPLEMENTATION

For both studies, BP measurements

were collected by the CHW; in IMPACT,

missing follow-up BP measures were

obtained directly from patients’ medical

records. Diabetes diagnosis was self-

reported for IMPACT; for DREAM, it

was verified by the patient’s electronic

medical record.

EVALUATION

We compared demographics among the

treatment and control groups at base-

line using descriptive statistics; Pearson

λ2 tests and two-tailed Student t tests

were used to determine statistically

significant differences (P < .05) between

the groups. To test within-group differ-

ences, we used two-tailed paired t tests

and McNemar tests. To assess change

across groups for each continuous

outcome, we ran generalized estimating

equation (GEE) models for repeated

TABLE 1— Overview of Study Characteristics: IMPACT and DREAM Studies, New York City, 2011–2019

IMPACT DREAM

Disease focus Hypertension Diabetes

Recruitment setting Community-based primary care practices (n =14) in
New York City primarily serving South Asians

Safety-net hospitals in New York City (n = 2) and
community-based primary care practices (n =2)

Recruitment process (1) Identified through EHR and mailed a recruitment
letter; (2) tabling and outreach at sites; (3) referral by
provider

(Same as for IMPACT)

Eligibility criteria (1) South Asian ethnicity (defined as self-identified
Asian Indian, Bangladeshi, Pakistani, Nepali, Sri
Lankan, or of Indo-Caribbean descent); (2)
hypertension diagnosis through EHR or uncontrolled
BP reading; (3) aged 18–85 years; (4) not pregnant at
screening

(1) Self-identified as Bangladeshi; (2) physician
diagnosis of type 2 diabetes verified through
patient medical record; (3) aged 21–85 years

Randomization After outreach by CHW, consent and completion of
session 1

(Same as for IMPACT)

CHW curriculum: group-based educational sessions 5 monthly, 60-minute, group-based health education
sessions delivered in English or South Asian language
by a CHW using a culturally adapted curriculum over
the 6-month study period (treatment); 1 60-minute
group-based health education session delivered in
English or South Asian language by a CHW using a
culturally adapted curriculum at the start of the
study period (control)

(Same as for IMPACT)

CHW curriculum: coaching and goal-setting
follow-up

10 biweekly follow-up calls for action-planning and
goal-setting to improve hypertension management,
conducted by CHWs in participants’ preferred
language using standardized scripts and
documentation forms

2 in-person 1-on-1 visits for action-planning and
goal-setting to improve diabetes management,
conducted by CHWs in participants’ preferred
language using standardized documentation tools

CHW training Core competency-based training, 105 hours3 (Same as for IMPACT)

CHW characteristics 3 women and 3 men 2 women and 2 men

Languages used to deliver curriculum Bengali, Punjabi, Urdu–Hindi, English Bengali, English

Session location Community-based primary care practices and
community organizations

Safety-net hospitals, community-based primary
care practices, and community organizations

In-person data collection Surveys and BP collected at baseline and months 3
and 6, with both treatment and control groups by
CHWs

(Same as for IMPACT)

Note. BP=blood pressure; CHW=community health worker; EHR=electronic health record; PCP =primary care practice.
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measures, including study arm, time

point, and the interaction between study

arm and time point. Adjustedmodels for

this complete case analysis included

gender and age. The study arm × time

point interaction tests the intervention

effect, and the B coefficients computed

by GEE represent the change in slope

within the two study arms over time. For

BP control (< 140/90), we ran GEE

models using a binomial distribution to

estimate odds ratios. We used SAS

version 9.4 (SAS Institute, Cary, NC) for

analyses.

This was a secondary analysis of two

randomized, controlled trials having

more than 80% retention. To assess

selection bias, we compared partici-

pants having six-month BP measure-

ments with those who did not, but there

were no significant differences between

these groups. We ran models adjusting

for session attendance and using 130

over 80 millimeters Mercury as the

cutpoint for BP control,6,7 but inferences

were similar for session attendance and

nonsignificant for 130 over 80 millime-

ters Mercury (data not shown). Our in-

tervention was delivered in both clinical

and community settings, further sup-

porting generalizability.

Of the 354 individuals with comorbid

hypertension and diabetes, 60.7% were

female, and the mean age was 58.5

years (SD =9.6). All were foreign-born,

mean years lived in the United States

was 13.7 years (SD =9.9), and 37.4%

spoke English very well or well. Most

(89%) were married or living with a

partner, and 40.8% had less than a

high school education. Most were taking

diabetes (89.5%) and hypertension

(96.6%) medications. There were no

statistically significant differences by

randomization group. Compared with

IMPACT participants, DREAM partici-

pants were significantly more likely to

be female and to be married, and

had higher education (Table A, avail-

able as a supplement to the online

version of this article at http://www.

ajph.org).

Most (n = 292, 82.5%) had complete

BP data at baseline and six-month

follow-up. We compared participant

characteristics among individuals with

complete BP versus no BP data at follow-

up, and there were no significant dif-

ferences by group.

Table 2 presents changes in BP be-

tween baseline and six-month follow-up

among individuals with complete data.

In the treatment group,mean systolic BP

and diastolic BP decreased significantly

over time. No change in systolic BP and

diastolic BP was seen for the control

group.

GEE models present the difference in

slope both within and between the

study groups over time. Greater im-

provement in systolic BP and diastolic

BP was seen in the treatment group

compared with the control group; the

difference in slopes was −6.2 millimeters

Mercury (95% confidence interval

TABLE 2— Changes in Blood Pressure and Proportion With Controlled Blood Pressure at Baseline and
6-Month Follow-Up for Treatment and Control Groups, Overall and Stratified by Study: IMPACT and
DREAM Studies, New York City, 2011–2019

Intervention Group (n =159),
Mean ±SD or No. (%)

Control Group (n=133),
Mean ±SD or No. (%) Intervention Effect or OR

Baseline 6-Month P Baseline 6-Month P Unadjusted (95% CI) Adjusteda (95% CI)

SBP (mmHg)

Overall 135.9 ±18.2 130.2 ±14.8 < .001 137.3 ±17.8 137.3 ±18.6 .98 −6.0 (−10.2, −1.9) −6.2 (−10.4, −2.1)

DREAM 134.3 ±18.3 126.2 ±16.7 < .001 135.7 ±15.6 129.1 ±15.2 .013 −2.3 (−8.6, 4.0) −2.5 (−8.8, 3.8)

IMPACT 137.2 ±18.0 133.5 ±12.1 .017 138.7 ±19.5 144.6 ±18.4 .007 −9.4 (−14.5, −4.2) −9.3 (−14.5, −4.2)

DBP (mmHg)

Overall 82.7 ±11.3 78.5 ±9.0 < .001 81.3 ±11.6 81.3 ±13.3 .1 −4.0 (−6.3, −1.6) −4.0 (−6.3, −1.7)

DREAM 80.5 ±11.0 76.1 ±10.1 < .001 76.9 ±10.9 74.4 ±12.4 .08 −1.1 (−4.6, 2.4) −1.1 (−4.6, 2.4)

IMPACT 84.5 ±11.2 80.5 ±7.4 < .001 85.2 ±10.9 87.4 ±10.9 .06 −6.1 (−9.2, −3.1) −6.1 (−9.1, −3.1)

BP<140/90

Overall 76 (47.8) 114 (71.7) < .001 67 (50.4) 74 (55.6) .2 1.4 (1.1, 1.8) 1.4 (1.1, 1.8)

DREAM 42 (58.3) 53 (73.6) < .001 35 (56.5) 46 (74.2) .07 1.3 (0.9, 2.0) 1.3 (0.8, 1.9)

IMPACT 34 (39.1) 61 (70.1) < .001 32 (45.1) 28 (39.4) > .99 1.5 (1.0, 2.2) 1.5 (1.0, 2.3)

Note. BP=blood pressure; CI = confidence interval; DBP =diastolic blood pressure; OR=odds ratio; SBP = systolic blood pressure.

aAdjusted for gender and age.
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[CI] =−10.4, −2.1) and 4.0 millimeters

Mercury (95% CI =−6.3, −1.7), respec-

tively, in adjusted analyses.

BP at six months was controlled

among a significantly greater percent

of individuals in the treatment group

(71.7%) than in the control group

(55.6%), when BP control was defined

as lower than 140 over 90 millimeters

Mercury. The odds ratio of controlled

BP from baseline to six months for

the treatment group was 1.4 times

the odds ratio for the control group

in adjusted analysis (95% CI = 1.1, 1.8).

When BP control was defined as

lower than 130 over 80, comparisons

between intervention and control

groups were nonsignificant.

We conducted a stratified analysis

by DREAM and IMPACT study pop-

ulations and found that the magni-

tude of results was greater in the

IMPACT population for reductions in

systolic BP and diastolic BP, although

treatment group participants in both

studies experienced reductions

(Table 1).

Limitations include that the two

studies had some differences by de-

mographic characteristics, and some

differences were noted in stratified an-

alyses conducted by study. However,

study differences were in magnitude

only, indicating that both interventions

improved BP control. Our intervention

was evaluated in an urban setting, but

results from rural settings8 and lower-

income countries9 suggest that findings

may be generalizable.

ADVERSE EFFECTS

We are not aware of any adverse events

of this program, but such considerations

are critically important for the develop-

ment and implementation of any new

behavioral intervention program.

SUSTAINABILITY

The CHWs delivering both interventions

were hired through grant resources.

However, both projects employed a

community-engaged approach and

included partnerships with diverse

stakeholders, including community or-

ganizations, clinics, and payers, which

facilitated the sustainability of the

workforce. For example, several

project CHWs were subsequently

supported by the New York University

Langone Community Service Plan to

continue providing BP and diabetes

education in faith-based settings. In

addition, we are pursuing sustainability

funding for CHW programs in partner-

ship with a Medicaid payer. Finally,

additional funding was acquired,

and CHWs are currently engaged in

another study.

PUBLIC HEALTH
SIGNIFICANCE

Among South Asian immigrants with

multiple chronic diseases, this CHW in-

tervention led to clinically meaningful BP

reductions10 compared with the control

group. The CHW intervention also im-

proved the proportion of participants

with controlled BP, defined as lower

than 140 over 90 millimeters Mercury.

These findings are consistent with a

recent meta-analysis (standardized

mean differences for systolic BP

and diastolic BP= –0.32 and –0.35,

respectively).9

We demonstrated that an integrated

CHW-led intervention targeting chronic

disease reduction among South Asians

in New York City can significantly reduce

BP in patients with comorbid diabetes

and hypertension. Health systems

and primary care practices aiming to

improve the care of immigrant and

minority patients with multiple comor-

bidities may consider this study as

supportive evidence for the addition

of trained CHWs.
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Delivering Preexposure Prophylaxis to
People Who Use Drugs and Experience
Homelessness, Boston, MA, 2018–2020
Katie B. Biello, PhD, MPH, Angela R. Bazzi, PhD, MPH, Seamus Vahey, BA, Mary Harris, BA, Leah Shaw, MPH, and Jennifer Brody, MD

Despite high need, HIV preexposure prophylaxis (PrEP) utilization among people who use drugs (PWUD)

remains low. Boston Health Care for the Homeless Program implemented an innovative “low-threshold”

PrEP Program for PWUD experiencing homelessness in Boston, Massachusetts. From October 1, 2018 to

February 29, 2020, 239 clients were linked to PrEP services, and 152 were prescribed PrEP

(mean =8.9/month), over twice the number of PrEP prescriptions over the previous 12 months (n= 48;

mean=4/month). The cumulative probability of remaining on PrEP for 6 months was 44% (95% confidence

interval = 36%, 52%). (Am J Public Health. 2021;111:1045–1048. https://doi.org/10.2105/AJPH.2021.306208)

Recent HIV outbreaks and clusters

among people who use drugs

(PWUD) and experience homelessness

threaten to reverse previous success in

lowering HIV incidence among PWUD in

the United States. As such, there is an

urgent need to expand access to HIV

prevention options for PWUD experi-

encing homelessness. Antiretroviral

preexposure prophylaxis (PrEP) is an

efficacious and recommended daily HIV

prevention medication; however, de-

spite high levels of need, PrEP utilization

in this socially marginalized population

remains low.1 Among several important

challenges to PrEP implementation for

PWUD experiencing homelessness2 is

the widespread belief among providers,

likely grounded in overlapping stigmas,

that PWUD are not good PrEP candi-

dates.3 Moreover, PWUD have de-

scribed multilevel perceived barriers to

PrEP use—for example, competing

health needs, provider stigma, and lost

or stolen medications resulting from

homelessness.2 However, studies indi-

cate that PWUD can adhere to daily

medications (e.g., for HIV and hepatitis C

virus treatment) with appropriate sup-

ports and programming innovation.2,4

INTERVENTION

Prior to October 1, 2018, at Boston

Health Care for the Homeless Program

(BHCHP), PrEP care was provider initi-

ated and required in-person clinic visits

with multiple steps over multiple days to

receive a prescription (e.g., labs drawn,

results received, prescription provided)

and follow-up monitoring with a pro-

vider. Additionally, systematic naviga-

tional and adherence supports were

lacking.

In 2018, in response to increasing

rates of HIV transmission locally,5,6

BHCHP implemented an innovative

PrEP Program for PWUD experiencing

homelessness. This PrEP Program uti-

lizes a “low threshold” care model, which

is characterized by highly accessible,

harm reduction–oriented approaches

(e.g., care is not contingent on absti-

nence from substance use). One key

innovation involves intensive, flexible

PrEP navigation services, which include

the following: obtaining guideline-

recommended intake and follow-up

laboratory data through outreach-

based phlebotomy; following up closely

with clients through phone- and street-

based outreach; accompanying clients

to appointments; assisting with medi-

cation pickup and delivery; and making

referrals to other services as needed or

desired. Navigation intensity is tailored

to clients’ needs but often involves

weekly check-ins and lab follow-ups at

four weeks and every three months

thereafter. A panel of “PrEP champions”

(i.e., clinicians) and a PrEP nurse provide

brief in-person or phone visits to review

clients’ assessments and prescribe

same-day PrEP when appropriate. Cli-

nician visits are scheduled every three

months, but missed appointments do

not necessitate medication discontinu-

ation if appropriate lab follow-up can be

performed. Additional innovations in-

clude safe same-day starts (prior to HIV

status confirmation), short-interval
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prescriptions (seven to 14 days, to mit-

igate impact of lost or stolen medication

and support adherence through more

frequent contact), and on-site medica-

tion storage at BHCHP and affiliated

venues.

For more details on the program,

please contact the authors.

PLACE AND TIME

BHCHP is a federally qualified health

center serving more than 10 000 indi-

viduals experiencing homelessness in

Suffolk County, Massachusetts, an End-

ing the HIV Epidemic priority jurisdiction.

BHCHP utilizes highly accessible, harm

reduction–oriented approaches to care.

BHCHP’s PrEP Program was initiated

inside the health center and in non-

medical settings (e.g., homeless shelters,

syringe service programs, street venues)

on October 1, 2018, and is ongoing; we

present data through February 29,

2020.

PERSON

Candidates for BHCHP’s PrEP Program

include individuals with sexual (e.g.,

transactional sex, condomless sex) or

drug-using (e.g., syringe sharing) be-

haviors that increase HIV risk, who are

referred by BHCHP HIV counselors,

clinicians, or partner agencies. Client

sociodemographics are described in

Table 1.

PURPOSE

The overarching goal of BHCHP’s PrEP

Program is to increase PrEP use among

PWUD experiencing homelessness,

eventually decreasing HIV incidence. We

hope that this report can motivate and

inform other programs regionally and

nationally, especially where HIV clusters

and outbreaks have emerged in this

marginalized population.

IMPLEMENTATION

BHCHP provides PrEP navigation and

low-threshold care by staff trained in

engaging PWUD experiencing home-

lessness, and its PrEP Program was built

on long-standing relationships with

outreach staff based in shelters and

harm-reduction interventions to facili-

tate building trust with clients.

EVALUATION

For this posthoc evaluation of BHCHP’s

PrEP Program, we drew on pharmacy

and electronic medical records to con-

firm PrEP medication pickup, and on

program-specific tracking information

from the first 17 months of the pro-

gram’s implementation. FromOctober 1,

2018 to February 29, 2020, BHCHP

linked 239 PWUD experiencing home-

lessness to PrEP services (i.e., referred

to PrEP navigator), of whom 152 (64%)

were prescribed PrEP (mean =8.9

prescriptions/month), more than 2

times the mean number of PrEP pre-

scriptions in the year preceding

implementation of this low-threshold

program (n = 48; mean = 4.0/month).

Of those prescribed PrEP and who

had reached each respective milestone,

85% (129/152) picked up their initial

prescription, and 67% (96/144) picked

up a refill at three weeks, 40% (42/105)

at three months, and 25% (22/88) at six

months. Using the Kaplan–Meier method,

we estimated that the cumulative proba-

bility of obtaining PrEPprescriptions for six

months was 44% (95% confidence inter-

val = 36%, 52%; Figure 1).

Notably, we could not collect data on

clients who may have received PrEP

TABLE 1— Patient Characteristics: Boston Health Care for the
Homeless Preexposure Prophylaxis Program, Boston, MA, October
2018–February 2020

Mean ±SD or No. (%)

Age, y 38.5 ±9.3

Gender

Male 138 (57.7)

Female 77 (32.2)

Transgender female 21 (8.8)

Nonbinary 1 (0.4)

Race/ethnicity

Non-Hispanic White 139 (58.2)

Non-Hispanic Black 33 (13.8)

Hispanic/Latino/a 51 (21.3)

Other/unknown 16 (6.7)

Primary language

English 222 (92.8)

Spanish 16 (6.8)

Vietnamese 1 (0.4)

History of injection drug use 169 (70.6)

Current primary care provider at BHCHP 170 (71.1)

Note. BHCHP=Boston Health Care for the Homeless Program. The sample size was n= 239.
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outside of BHCHP (though this is un-

common), did not collect adherence

data, and were limited in the data

available in the years leading up to this

program because detailed tracking was

initiated as part of the program.

ADVERSE EFFECTS

There were no episodes of HIV sero-

conversion with development of drug

resistance or flares of chronic hepatitis

B infections associated with the PrEP

Program. Other potential social or

emotional adverse events were not

systematically collected.

SUSTAINABILITY

BHCHP implemented an innovative “low

threshold” PrEP Program for PWUD

experiencing homelessness. This pro-

gram had rates of PrEP initiation (i.e.,

initial prescriptions picked up) and

persistence (i.e., prescription refills over

six months) comparable to those

documented among other populations,

including amongmen who have sex with

men attending sexual health clinics, a

group for which PrEP has been targeted

for nearly a decade.7 Our findings sug-

gest that BHCHP’s innovative strategies

can successfully engage this population

in PrEP care. Despite this success and

the efforts of the PrEP navigators, rates

of PrEP discontinuation remained high, a

pattern that has been seen with other

treatments (e.g., buprenorphine). We

did not collect reasons for PrEP dis-

continuation from the PWUD sample;

however, the PrEP navigators report that

high levels of mobility and PrEP inter-

ruptions due to incarceration and drug

treatment were common reasons for

disengagement.

Because of its initial success, the

BHCHP PrEP Program is ongoing. To

mitigate current and future HIV out-

breaks, these approaches should be

considered in a range of service settings

(e.g., syringe service programs, mental

health treatment programs, shelters),

and should be accompanied with other

harm reduction–focused interventions

such as low barrier access to medica-

tions for opioid use disorder, wound

care, and viral hepatitis vaccination and

treatment. Moreover, this program re-

lied on a full-time PrEP navigator; as

such, local, state, and federal public

health departments must invest re-

sources in such programs to ensure

sustainability and advocate for making

PrEP navigation a billable service.

PUBLIC HEALTH
SIGNIFICANCE

This evaluation adds to the growing lit-

erature indicating that PWUD can suc-

cessfully engage in PrEP care when it is

provided in low barrier settings with

appropriate supports. Clinical providers

should not assume that PWUD experi-

encing homelessness are uninterested

in or unable to use PrEP. Funding for

PrEP navigation for vulnerable pop-

ulations should be expanded in both

clinical and nonclinical settings where

PWUD seek care, and PWUD should be

better represented in research on PrEP

and other emerging biomedical HIV

prevention technologies.
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Months: Boston Health Care for the Homeless PrEP Program, Boston,
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Note. Error bars = 95% confidence intervals. The sample size was n= 239.
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The Societal Value of Vaccination in the
Age of COVID-19
David E. Bloom, PhD, Daniel Cadarette, and Maddalena Ferranna, PhD

  See also Morabia, p. 982, and the Vaccines: Building Long-Term Confidence section, pp. 1049–1080.

In recent years, academics and policymakers have increasingly recognized that the full societal value of

vaccination encompasses broad health, economic, and social benefits beyond avoided morbidity and

mortality due to infection by the targeted pathogen and limited health care costs. Nevertheless, standard

economic evaluations of vaccines continue to focus on a relatively narrow set of health-centric benefits,

with consequences for vaccination policies and public investments.

The COVID-19 pandemic illustrates in stark terms the multiplicity and magnitude of harms that in-

fectious diseases may inflict on society. COVID-19 has overtaxed health systems, disrupted routine im-

munization programs, forced school and workplace closures, impeded the operation of international

supply chains, suppressed aggregate demand, and exacerbated existing social inequities.

The obvious nature of the pandemic’s broad effects could conceivably convince more policymakers

to identify and account for the full societal impacts of infectious disease when evaluating the potential

benefits of vaccination. Such a shift could make a big difference in how we allocate societal resources in

the service of population health and in how much we stand to gain from that spending. (Am J Public Health.

2021;111:1049–1054. https://doi.org/10.2105/AJPH.2020.306114)

There is a rapidly growing body of

evidence demonstrating that vacci-

nation yields sizable and diverse health,

economic, and social benefits, including

herd protection, increased work hours

and productivity, enhanced cognitive

function among healthy children, and

potentially improved social equity. De-

spite increasing recognition of vaccina-

tion’s full value, standard economic

evaluations in health systems around

the world typically focus on a relatively

narrow set of health-centric benefits.

This has consequences for decisions

made by public authorities regarding

vaccination funding, distribution, and

reimbursement.

The staggering health and economic

effects of COVID-19 (and of the non-

pharmaceutical interventions imple-

mented to control it) show the limits

of such evaluation methods. This

deficiency leads to underestimating the

value of countermeasures, including

vaccines, against both endemic and

epidemic infectious diseases. Here we

discuss the importance of adopting a

broad societal perspective as an ap-

propriate standard for health technol-

ogy assessment and the potential role of

COVID-19 in advancing this perspective.

THE STANDARD (NARROW)
APPROACH TO VACCINE
EVALUATION

Standard economic evaluations of vac-

cination typically rely on health-centric

cost-effectiveness analyses and focus on

2 sets of benefits: (1) the direct health

benefits of vaccination (e.g., the number

of avoided deaths or the number of

quality-adjusted life-years gained) for

those who are immunized and (2) net

reductions in health care costs resulting

from the decreased need for treatment

of disease caused by the target patho-

gen.1 A vaccine being assessed under

such an approach is considered cost

effective, and therefore sufficiently valu-

able to merit allocation of public re-

sources, if the health benefits per dollar

spent, net of health care cost savings, are

sufficiently high (e.g., if they are above a

prespecified threshold or if they rank

above alternative uses for health sector

funds and fit within the budget).2

This narrow health-centric approach

to economic evaluation falls short of

capturing the full range of health, eco-

nomic, and social benefits of vaccina-

tion.3 Recent empirical research has

shown that these benefits can be sizable

in magnitude and that properly ac-

counting for them may significantly

change the way vaccines are valued in
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certain contexts. In fact, failing to con-

sider the broad benefits of vaccination

may translate into socially inefficient

levels of resources being devoted to

vaccine development, manufacturing,

and delivery. Adopting a broader soci-

etal perspective could help address the

gap between the narrow health benefits

included in standard evaluations and

the wider benefits vaccination actually

confers, leading to better-informed

vaccine investment, distribution, recom-

mendation, and reimbursement deci-

sions. In the following sections, we review

some of the broader benefits of vacci-

nation and how they relate to COVID-19.

THE BROAD SOCIETAL
PERSPECTIVE

The broad benefits of vaccination fall

into 3 categories: (1) health benefits

beyond reductions in mortality and

morbidity directly attributable to pre-

venting cases of the vaccine-targeted

disease among those who have been

immunized, (2) economic benefits be-

yond direct reductions in treatment

costs, and (3) social benefits. Broad

benefits may accrue to immunized in-

dividuals, their families and households,

the health sector, or society as a whole.

Examples of broader health benefits

include prevention of nosocomial in-

fections among hospitalized patients,

prevention of complications and long-

term sequelae such as reduced lung

capacity among children who have suf-

fered from pneumococcal pneumonia,

and, potentially, prevention of such

complications and sequelae among

COVID-19 patients.4 In addition, even

vaccines that are less than 100% effec-

tive in preventing disease may reduce

the severity of illness when vaccinated

individuals become infected. There is

also evidence that some vaccines

protect against pathogens beyond their

intended targets; for example, measles

vaccination can protect against the loss

of acquired immune memory that may

occur with measles infection.5 In ad-

dition, vaccination can preserve indi-

viduals’ microbiomes (i.e., prevent

dysbiosis) and reduce antimicrobial re-

sistance by decreasing the need for

antimicrobial treatment.6,7

Narrowly focused, traditional cost-

effectiveness analyses also sometimes

neglect the herd protection conferred

by vaccination. Herd protection refers to

a phenomenon in which nonvaccinated

individuals gain some protection against

disease caused by the target pathogen

because vaccination reduces the likeli-

hood of transmission in their community.

By improving people’s health, vacci-

nation also contributes to enhanced

individual and societal economic well-

being.8 Vaccinated adults are more likely

to participate in the labor force and tend

to work more hours and be more pro-

ductive than their unvaccinated coun-

terparts.9 In addition, vaccinated adults

of retirement age may participate in

economically valuable nonmarket activ-

ities such as looking after grandchildren

and volunteering.10 On average, vacci-

nated children attend school more

regularly, have better cognitive function,

and attain higher levels of schooling than

otherwise comparable unvaccinated

children.11 Ultimately, all of these impacts

translate into higher individual incomes

and better lifelong opportunities.

Vaccination can also have signifi-

cant positive economic effects at the

household level. The increased income

stemming from the educational, labor

force participation, and productivity

gains associated with vaccination can

lead to more savings and accumulated

wealth. Vaccination can also protect

against catastrophic health care

spending and the risk of falling into

poverty, especially in countries without

universal health care coverage.12 In ad-

dition, vaccines generate health and

economic gains for informal caregivers,

for example by promoting parental

peace of mind and preventing unpaid

leaves of absence to care for ill relatives.

The economic impacts of vaccination

may also be felt at the macroeconomic

level.13 Vaccination can increase tax re-

ceipts by positively affecting labor force

participation and productivity and re-

duce governmental spending by pro-

tecting population health. A healthy

working population is also able to attract

more foreign direct investment, which

is often accompanied by technology

transfer and trade, all of which serve

to promote economic growth.

Moreover, in low-income settings,

improvements in children’s survival

through vaccination tend to reduce

fertility rates, as couples realize they can

reach their desired number of surviving

children with fewer pregnancies and as

the opportunity cost of child rearing

increases with economic development.

In turn, reduced fertility allows countries

to escape the burden of youth depen-

dency and to increase living standards

for their people, thereby realizing a

“demographic dividend.”14 Vaccination

against pathogens with outbreak po-

tential can also help protect specific

economic sectors, such as travel, hos-

pitality, brick-and-mortar retail, trans-

portation, and entertainment, that are

particularly vulnerable to shutdowns or

diminished patronage caused by fear of

disease spread.15

Finally, vaccination may have signifi-

cant social benefits. At the household

level, vaccination can have positive in-

tergenerational effects by preventing

premature disability or death among

parents and grandparents who care for
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children. For example, human papillo-

mavirus vaccination plays an important

role in preventing premature mortality

among mothers.16 At the population

level, vaccination can reduce inequalities

and promote social equity insofar as it

prevents diseases that disproportion-

ately harm those who are socioeco-

nomically disadvantaged.

The call to assess vaccination from a

full societal perspective is not specific.

The same approach can and should be

applied to all health interventions, in-

cluding medical devices, pharmaceutical

drugs, and the reform of health care

institutions. It should also be applied

to nonhealth interventions, such as

schooling, transport, and energy, to

support transparent and fully rational

decisions about the best use of con-

strained public resources.

However, relative tomost other health

interventions, vaccination tends to be

disadvantaged by the narrow health

perspective that dominates health

technology assessment. For example,

the narrow perspective does not reflect

the time horizon for enjoying the ben-

efits of avoiding childhood infectious

disease, which tends to be much longer

than for the prevention and treatment

of disease among older people. It also

neglects that relatively large populations

can benefit from vaccines and that

vaccination against infectious diseases

tends to have substantially larger exter-

nality benefits than interventions against

noncommunicable diseases. In addition,

many nonhealth interventions, such as

environmental policies, are already eval-

uated from a societal perspective.

Several economic tools are available

to evaluate vaccination from a societal

perspective.1,6 The range of vaccine im-

pacts included in cost-effectiveness an-

alyses can be broadened to take into

account indirect health gains resulting

from herd protection as well as avoided

economic consequences such as

transportation or day care costs. An-

other possibility is benefit-cost analysis

(BCA), in which all outcomes, including

health outcomes, are quantified in

monetary terms, summed, and com-

pared with the costs of vaccination.

An advantage of BCA relative to cost-

effectiveness analysis is that it expresses

all impacts in a single metric (e.g., dollars),

thereby facilitating inclusion and com-

parison of all relevant costs and benefits.

One challenge with respect to BCA is

monetizing impacts that are not natu-

rally monetary. A large and growing lit-

erature has been devoted to resolving

this challenge, for example by estimating

the value of a statistical life.17 Never-

theless, there may be situations in which

it is impractical to measure and mone-

tize all relevant vaccination impacts be-

cause of lack of data or methodological

constraints. There are also ethical ob-

jections to BCA on the grounds that it

accords higher value to interventions

that prevent or treat diseases affecting

people with higher incomes unless eq-

uity concerns are explicitly taken into

account.

COVID-19 AND THE VALUE
OF VACCINATION

The direct health effects of the COVID-

19 pandemic are substantial, with a

global death toll of more than 2.7 million

people as of March 2021.18 But the

pandemic also drives home the point

that the effects of infectious disease

encompass more than the poor health

of infected individuals.

With respect to broad health out-

comes, COVID-19 has overburdened

some health systems or threatened to

do so, resulting in delay or cancellation

of non-COVID-19-related visits.19 In

certain locales such as New York City,

which suffered a large outbreak early in

the pandemic, reduced willingness to

seek care out of fear of infection has also

been apparent.20 In addition, people

who have lost private insurance cover-

age as a result of COVID-19-induced

unemployment may be refraining from

interacting with the health system—at

least in the United States—as a result of

financial concerns.21

COVID-19 has disrupted routine im-

munization activities across the country

income spectrum, which threatens to

elevate rates of vaccine-preventable

diseases and their physical, mental, and

cognitive health sequalae throughout

the life cycle. For example, the World

Health Organization, the United Nations

Children’s Fund, and Gavi reported that

the pandemic had forced 80 million

children to forgo vaccine protection against

one or more pathogens, at least tempo-

rarily.22 This corresponds to roughly 60%

of the world’s annual birth cohort.23

The economic damage wrought by

COVID-19 has been well documented.

The pandemic has forced countries to

close workplaces and schools, driving

massive unemployment and permanent

business closures and increasing

learning gaps between rich and poor

children.24 In the United States, nearly

50 million workers filed for unemploy-

ment over the 16-week period after a

national state of emergency was de-

clared in mid-March 2020.25

The pandemic has also impeded the

operation of international supply chains,

suppressed aggregate demand, and

exacerbated existing inequities.26 In

October 2020, the World Trade Orga-

nization projected that global trade

could fall by roughly 9% for the year as a

result of the pandemic.27 Likewise, the

International Monetary Fund projected

a global economic contraction of 4.4%
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for the year (4.3% in the United States),

with some countries, such as Italy, Spain,

and India, anticipated to experience

more than 10% reductions in gross

domestic product.28 The COVID-19

pandemic is expected to have long-

lasting consequences, with economies

slowly returning to prepandemic growth

trajectories once the pandemic is over

and potentially with permanent changes

in our way of living (e.g., more tele-

working and fewer business trips).29

Negative social impacts of COVID-19

have also been widely experienced.30

They include, for instance, loss of social

connections, strain on families, post-

ponement or cancellation of once-in-a-

lifetime ceremonies such as graduations

and marriages, and preclusion of per-

sonal contact with sick or dying loved

ones. Health care workers, in particular,

have suffered high rates of COVID-19-

related stress and occupational burn-

out. School closures in some areas may

stunt social development among chil-

dren in addition to harming their future

economic prospects.

Many of these health, economic, and

social impacts are mediated by or de-

pendent on political and social re-

sponses to the disease. For example,

delayed and insufficient testing in the

United States has amplified certain

impacts (e.g., unchecked local spread

of disease) relative to countries that

implemented effective test-and-trace

regimens early in the pandemic.

The COVID-19 pandemic makes it

obvious that infectious diseases have

broad impacts beyond their direct

health impacts. Given the scale of

morbidity and mortality directly attrib-

utable to COVID-19 alone, accounting

for these broad impacts almost certainly

would not make a meaningful difference

in decisions with respect to COVID-19

vaccine development, manufacturing,

and delivery: the prevailing wisdom is

virtually assured to be something along

the lines of “invest whatever it takes,”

whether or not anything beyond

direct health outcomes is taken into

consideration.31

However, the fact that the COVID-19

pandemic illustrates in stark terms the

multiplicity andmagnitude of harms that

infectious diseases can inflict on society

could plausibly have implications for

future investment decisions regarding

vaccination in general. If COVID-19

convinces more policymakers to identify

and account for the full health, eco-

nomic, and social impacts of infectious

disease when evaluating the potential

benefits of vaccination and other rele-

vant interventions, this could make a big

difference in how we allocate societal

resources in the service of population

health and in howmuchwe stand to gain

from that spending.

The COVID-19 pandemic has also

highlighted 2 key aspects of infectious

diseases that should be factored into

assessments of the value of vaccination.

First, the value of most vaccines de-

pends on the proportion of the pop-

ulation with natural immunity to the

disease and the rate at which this pro-

portion is changing (e.g., whether it

is endemic or we have an outbreak,

whether natural infection does or does

not confer substantial immunity,

whether we are close to achieving

meaningful herd protection or far

from doing so). It also depends on the

availability of alternative countermea-

sures and policies to control or miti-

gate the pandemic. For example, if an

effective and relatively inexpensive

treatment for COVID-19 were identified

before a vaccine was developed or be-

comes widely available globally, the de-

mand for a vaccine and its value would

necessarily be reduced. Likewise, the

value of a specific vaccine may depend

on the properties of competitor

vaccines.

Moreover, in the absence of a vaccine

and of extensive virology and serology

testing for active or past infection by the

virus that causes COVID-19, countries

may rely on widespread, untargeted

lockdowns and physical and social dis-

tancing measures to curtail the spread

of the infection. The high costs of these

alternative policies should clearly be

added to the benefits of vaccination.

Second, the distribution of disease

impacts and vaccination benefits may

have a bearing on the way we assess

overall value. In the case of COVID-19,

the risks of infection and mortality and

the pandemic’s economic and social

consequences fall disproportionately on

certain groups. For instance, fatality risks

are higher among older people, whereas

economic and educational disruptions

primarily affect younger adults and

children. The risk of being infected is

greater for individuals of low socioeco-

nomic status who cannot work from

home and tend to live in more crowded

housing; the economic and social costs

of the pandemic (e.g., unemployment

and challenges with online learning) are

also felt mainly by those of low socio-

economic status absent government

intervention.32 In the United States, in-

fections and deaths have occurred dis-

proportionately among minority groups,

especially African Americans, Hispanics,

and Native Americans.33

Traditional methods used in health

technology assessments often neglect

the distributional implications of inter-

ventions such as vaccines, as well as

the distribution of their costs (e.g.,

whether vaccine doses are paid for out

of pocket or are fully covered by tax-

supported national programs or social

insurance). Other factors being equal,
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expanded access to and more equita-

ble distribution of vaccination and its

benefits (including willingness to receive

the vaccine) will increase aggregate

value.

CONCLUSIONS

The COVID-19 pandemic is an epic ca-

tastrophe for global well-being. In ad-

dition to imposing tremendous health,

economic, and social harm, COVID-19

could spur health researchers and pol-

icymakers around the world to signifi-

cantly rethink the way they understand

and quantify the value of infectious disease

countermeasures, especially vaccination.

Insofar as this shift leads societies to invest

more money in the development, pro-

duction, and widespread delivery of vac-

cines, theoretical and empirical research

indicate that we will naturally reap greater

societal benefits as a consequence.

It is also plausible that the effects of

COVID-19 on people’s daily existence will

promote greater social acceptance for

and appreciation of the value of vacci-

nation. However, this is not certain.

Evidence from the psychology and

behavioral economics literature shows

that simply presenting new factual in-

formation that counters antivaccine

sentiments entrenched in some seg-

ments of the population is unlikely to be

effective and may even backfire.34 Be-

yond hardline “anti-vaxxers,” the impli-

cations of the pandemic for vaccine

acceptance depend on the events of the

coming months and years. Public ac-

ceptance of a COVID-19 vaccine likely will

depend in part on the transparency and

trustworthiness of the political leaders

charged with overseeing the government’s

role in the vaccine research and develop-

ment, manufacturing, and delivery process

andwith recommending vaccination. It also

surely will depend on legitimate

assessments of the safety profiles of any

vaccines brought to market.

Although there is obviously a tre-

mendous need to produce effective

COVID-19 vaccines as quickly as possi-

ble, compressing the timeline for vac-

cine clinical trials, regulatory reviews,

and widespread distribution is not al-

together without risks. Indeed, hasten-

ing the approval and distribution of a

COVID-19 vaccine that later proves to be

unsafe or ineffective could have disas-

trous public health consequences, in-

cluding undermining public confidence

in vaccination generally.

To the extent that vaccine hesitancy

persists or grows in force during and

after the pandemic, it may substantially

reduce the value of vaccination by de-

creasing the resulting aggregate bene-

fits (e.g., because fewer cases and

deaths are avoided) and increasing ag-

gregate costs (e.g., if additional public

expenditure to promote vaccine uptake

is required). Ensuring that people have

adequate information, giving them the

tools to process it accurately, and en-

suring that they have a say in their health

are key elements in reducing vaccine

hesitancy. Providing evidence of the

broad benefits of vaccination and

properly including these benefits in

economic evaluations are also part of

this process.

Given the high value that accom-

panies widespread and equitable access

to vaccination, society would benefit

from increased investment in mecha-

nisms designed to advance vaccine ac-

cess. For example, it may be appropriate

to increase funding for Gavi, which has

subsidized the purchase and delivery of

vaccines for poor countries since 2000.

In addition, during the pandemic, Gavi,

the World Health Organization, and the

Coalition for Epidemic Preparedness

Innovations are co-leading COVAX, an

international facility that is pooling re-

sources from countries across the in-

come spectrum to make advanced

purchase commitments for COVID-19

vaccines and ensure that a portion is

available for lower-income countries.35

COVAX, or a similar initiative, could be

maintained and expanded after the

pandemic to incentivize the develop-

ment and production of future vaccines

against both epidemic and endemic

pathogens and ensure equitable access.

Tools for making vaccine investment

decisions based on a full societal per-

spective are available and are already

being used in some countries, including

Norway and the Netherlands.36 What

remains needed in many contexts, in

addition to appropriate data for the

implementation of those tools, is the

political will to adopt them. The COVID-

19 pandemic, and the light it is shedding

on the broader societal effects of infec-

tious disease, could be a game changer

with respect to convincing national health

authorities and other policymakers of the

importance of recognizing the full value

of vaccination.
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With effective COVID-19 vaccines in

hand, we must now address the

spread of information on social media

that might encourage vaccine hesitancy.

Althoughmisinformation comes inmany

forms,1 including false claims, disinfor-

mation (e.g., deliberately false informa-

tion), and rumors (e.g., unverified

information), social media companies

now seek to interdict this objectionable

content—for the first time in their

history—by removing content explicitly

containing conspiracy theories and false

or debunked claims about vaccines.

Concurrently, social media users routinely

disparage “anti-vaxxers” online, conflating

a large group of vaccine-hesitant individ-

uals who may be using social media to

seek information about vaccination with a

potentiallymuch smaller groupof “vaccine

refusers.”2 Both strategies could cause

more harm than good, necessitating a

change in strategy informed by a large

body of scientific evidence for making

online communications about COVID-19

vaccines more effective.

WHEN CONTENT
REMOVAL BACKFIRES

On December 3, 2020, Facebook stated

that they would start removing false

claims about COVID-19 vaccines. On

December 16, 2020, Twitter followed

suit. The scope of Facebook’s content

removal has since expanded, stating

that they would remove false claims

about vaccines more broadly on Feb-

ruary 8, 2021. Other social media com-

panies have taken a broader stance to

remove even more content.

Although well intentioned, some evi-

dence suggests that such censorship

can be ineffective and counterpro-

ductive, raising questions regarding

whether the risks outweigh the benefits:

Can platforms effectively define and

remove offending content? Does its re-

moval actually reduce exposure to in-

formation that might encourage vaccine

hesitancy? Does this censorship change

how the public appraises removed in-

formation? How will this censorship be

interpreted? We can begin to answer

these questions by examining other

areas where content removal has been

applied.

Historically, content violating govern-

ing laws (e.g., child pornography) or

platforms’ terms of service has been

removed haphazardly. Purveyors of this

content have, on occasion, also been

suspended inconsistently. For instance,

one study found that roughly 10% of

accounts on Twitter are bots that vio-

late the platform’s terms of service.3 It

follows that removing content about

vaccines would similarly miss some

objectionable content. On the other

hand, acceptable content (e.g., a sincere

question from a vaccine-hesitant person

or a response to vaccine misinforma-

tion) might also be deleted as collateral

damage. For example, Facebook was

forced to apologize to an African

American activist after her account was

erroneously deleted as she tried to ad-

dress racism on her Facebook page.4

Even if the algorithms were perfect,

social media companies lack formal

training and clear accountability mech-

anisms for differentiating between bla-

tantly false content and legitimate

scientific uncertainty. In general, plat-

forms’ policies for content removal are

perceived to be unfair, such as when

a 2017 ProPublica report found that

Facebook’s hate speech censorship

rules “. . . tend to favor elites and gov-

ernments over grassroots activists and

racial minorities.”5 When censorship

cannot be carried out with precision, it

can discourage the vaccine hesitant

from genuinely seeking quality infor-

mation, with the damage possibly out-

weighing the benefits.

Censorship often yields unintended

consequences, even if implemented

as intended. First, censored content

may be more sought out and more
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persuasive, thus undermining the

credibility of evidence-based informa-

tion. This is because censorship can lead

to outrage, encouraging some people to

desire censored information more—the

so-called “Streisand Effect.”6 Second,

censorship may be ineffective in a world

where multiple social media platforms

exist. Platforms such as Gab,7 Rumble,

and Telegram welcome content banned

by larger platforms. Thus, vaccine-

related content, including antivaccine

content, can still be found when it is

inevitably sought out. Third, the act of

censorship may make the public more

likely to believe censored information.

In multiple experiments,8 participants

were more likely to change their opin-

ions in favor of content that they had

been told was banned—even if they had

only been exposed to the title of the

censored content rather than the con-

tent in full! Thus, public awareness of

censored content that promotes vac-

cine refusal may increase vaccine hesi-

tancy, even if the public never sees it.

Fourth, experiments show that efforts to

debunk are less persuasive if the ma-

terial being debunked is a target of

censorship.8 Thus, censoring potentially

harmful information about vaccines may

reduce the efficacy of high-quality, evi-

dence-based communications. Finally,

censorship promotes a narrative—that

has increasingly been embraced by

vaccine opponents9—portraying social

media platforms and the public health

establishment as authoritarian and pa-

ternalistic, thus eroding confidence in

these critical institutions.

USING SOCIAL MEDIA
TO ENGAGE WITH THE
VACCINE HESITANT

To date, public health communicators

do not frequently engage with the

vaccine hesitant online. This has left a

void on social media, which has been

filled by vigilantes who are not trained in

effective communication, and who mis-

characterize the vaccine hesitant as

stupid, science deniers, or conspiracy

theorists. Thus, some of the most pop-

ular provaccine Facebook fan pages

promote discord by mocking those with

whom they disagree and stigmatizing

those who have real questions about

vaccines. Examples include pages with

names such as “Refutations to Anti

Vaccine Memes” (323 340 followers as of

March 13, 2021), “Things Anti Vaxers [sic]

Say” (156 070 followers), and “Detox,

Antivax, and Woo Insanity” (114 653

followers). While perhaps well inten-

tioned, these pages violate a basic

principle of persuasion by relying on ad

hominem attacks. A messenger who is

well-liked is statistically significantly

more likely to be persuasive, irrespective

of the message content.8 By contrast,

demeaning provaccination messages

may be ineffective and possibly harmful,

making everyone more vulnerable. For

example, Russian Twitter “troll” accounts

weaponized demeaning provaccine

messages as frequently as vaccine re-

fusal narratives when conducting a

broad campaign to promote discord in

American society.10

To fill this void, resources spent on

censorship could instead be directed to

collaborations with public health part-

ners to help craft evidence-based, pos-

itive interventions with demonstrated

efficacy. Currently, interventions focus

on broadcasting promotional messages,

or correcting or debunking falsehoods.

This approach places the debunker in a

position of authority relative to the au-

dience, potentially engendering resis-

tance. Although these strategies are

important components to any public

health campaign, communications must

also address rationales for vaccine

hesitancy that vary among communities.

The messages must therefore be tar-

geted and tailored, communicating the

gist of why people should vaccinate in a

manner that is comprehensible, but not

simple-minded, and connecting ratio-

nales for vaccination to culturally con-

tingent values.11

The messenger matters: although

trust in government institutions may be

at an all-time low, trust in physicians

remains high.12 Platforms could there-

fore draw upon the expertise of trained

medical and public health professionals,

and trusted community leaders, to de-

veloped targeted and tailored pro-

vaccination messages, interjecting these

into contested online spaces and dis-

seminating messages that meet the

needs of specific communities. Such

messages, if appropriately crafted, can

go viral on social media.13 However, not

all physicians will be equally appealing to

all audiences. Here, we may take ad-

vantage of social media platforms’ main

strength: they excel at microtargeting

and could leverage their technological

prowess to empower trusted commu-

nity advocates to connect with public

health agencies. Rather than eroding the

public’s access to critical health com-

munities, platforms could thus promote

a two-way dialogue between community

advocates, public health agencies, and

physicians on one hand, and the vaccine

hesitant on the other, helping to build

trust where it may be lacking.

In general, social media platforms fa-

cilitate the exchange of medical infor-

mation among peers, even information

that is private or sensitive.14 Action that

shuts down these spaces could both

deprive participants of a community

upon which they have come to rely and

make members of these communities

harder to reach. If communities on
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popular, and relatively well-regulated,

social media platforms are shut down,

members of the public may fill their

need for community in less reachable

venues, or in private settings where

there is no opportunity for public health

advocates to encourage evidence-based

behaviors.

Cynics might question whether even

the most effective communicator can

change the minds of “antivaccination

crusaders.” We certainly will not if we

do not try. Even controversial opinions

that seem firmly entrenched can

change when contact opens one’s mind

to different perspectives. In our opin-

ion, a large social media cluster hosting

objectionable conversations about

vaccines represents an untapped op-

portunity to encourage both partici-

pants and bystanders to engage in

healthy behaviors, building trusting

relationships, and potentially chang-

ing minds. Social media platforms,

working in close collaboration with

health experts, could implement tar-

geted and tailored campaigns that

could reach clusters of vaccine-

hesitant users that would otherwise

be unreached.

It is reasonable for the public to have

questions in the midst of a pandemic

that has left many anxious, or even

panicked.15 We must meet the public

where they are: reaching out to the

vaccine hesitant on social media rather

than imposing a blanket ban—enforced

by imprecise algorithms—that could

backfire and undermine the persuasive

power of public health communications.

A strategy modeled on evidence-based

practices that combines the resources

of social media companies, health

agencies, and public health advocates

could significantly accelerate the uptake

of COVID-19 vaccines, potentially ending

the pandemic. A necessary first step is

systematically appraising our current

social media strategies and changing

course to align them with evidence-

based practices.
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It’s too new. Made too fast. Don’t know

enough about long-term possible

effects.

Don’t trust the system—or the

motives of the government, big busi-

ness, or the big funders.

Don’t tell mewhat to do. It’smy choice.

It’s not natural, it’s going tomanipulate

my DNA.

These are among the myriad of con-

cerns and conspiracy theories driving

COVID-19 vaccine hesitancy and refusal.

These concerns vary across population

groups, political contexts, and personal

and collective histories. They particularly

thrive in the context of uncertain science

and a dynamic and ever-evolving new

virus.

One of the strongest underlying

drivers that determines whether indi-

viduals or groups are vaccine confident

or vaccine hesitant is the level of trust—

or distrust—in the individuals and

institutions that discover, develop, and

deliver vaccines. Higher levels of trust

mean willingness to accept a level of risk

for a greater benefit. Those with lower

levels of trust are less likely to accept

even the smallest perceived risk.1

The messenger matters as much as

the message. Particularly in vulnerable

populations characterized by attributes

associated with race, economic status,

and immigrant status, familiar commu-

nity members or local leaders are likely

to be more trustworthy than those from

outside the community. Successful ini-

tiatives have involved bringing relevant

community members together with

health authorities to cocreate commu-

nication and engagement strategies.

There is a confusing landscape of

evolving scientific information, as well as

mis- and disinformation, about COVID-

19. Vaccines have been a particular

focus of conspiracies and mis- and

disinformation. The threat of viral mis-

information spread through social me-

dia was recognized well before this

pandemic struck.2 The World Health

Organization named “vaccine hesitancy”

as one of the top 10 global health

threats in 2019 and pointed to the risks

of an “infodemic.” To combat this threat,

public health organizations have created

content designed as corrective infor-

mation (e.g., “myth busters”). Although

a welcome addition to the arsenal of

countermisinformation efforts, such

debunking strategies are inadequate to

address the deep-seated emotions and

drivers of dissent.

Vaccine information does not exist in

isolation. Vaccine views exist in a con-

tentious landscape, whereby people

make sense of this information in terms

of political, cultural, and social values

that set the stage for whether individuals

or communities trust or distrust au-

thority. As human beings, we are con-

stantly trying to make sense of our

environment. Mysterious and unex-

pected events, such as the COVID-19

pandemic, seem to come out of no-

where, defying explanation. Under these

circumstances, it is only rational for

members of the public to ask, “Why is

this happening?” Unfortunately, there

are no easy answers; the state of sci-

entific knowledge is simply too limited,

albeit evolving. These uncertain times

are fertile ground for rumors and con-

spiracy theories, allowing outlandish and

implausible claims that seek to explain

misfortune to become compelling.

Consider the case of someone who

has been exposed to misinformation

claiming that a COVID-19 mRNA vaccine

can “change your DNA.” Like most mis-

informed rumors, this false claim is

rooted in a misinterpretation of the

truth. Specifically, this misinformation

originated as a consequence of a
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metaphor used byModerna—one of the

primary manufacturers of COVID-19

mRNA vaccines—which states that they

“set out to create an mRNA technology

platform that functions very much like

an operating system on a computer . . .

the ‘program’ . . . is our mRNA drug.”3

This statement is accompanied by an

explanatory figure (Figure 1) making

explicit the analogy between computer

software and mRNA, describing mRNA

medicines as “the software of life.”

Correctly interpreting this metaphor

requires university-level knowledge of

biology and computer science. This in-

formation is easy to misinterpret. If one

takes seriously the idea that mRNA is the

software of the human body, then the

vaccine can easily bemisconstrued as an

attempt to “program” vaccinated indi-

viduals: to rob them of their autonomy.

What makes this misinformation

compelling? First, it must be plausible

that pharmaceutical companies seek to

challenge the autonomy of the average

person. To many, this narrative is plau-

sible: it is precisely the narrative that

those trying to undermine confidence in

vaccines are promoting on social me-

dia.4 Second, the misinformation con-

tains a gist—a compelling, simple,

bottom-line meaning—that interprets

the facts in light of political, cultural, and

social values held in long-term memory

by its audience.5 In the midst of a pan-

demic marked by repeated restrictions

on movement, the value of personal

autonomy is even more pronounced.

Under these circumstances, in which

individuals may feel their personal au-

tonomy under threat, it is not only

reasonable but rational to experience

fear and anxiety at the prospect of being

vaccinated.

Attempts to debunk this rumor are

likely to be ineffective unless they pro-

vide a more compelling gist. Consider

that a simple search on Google using the

terms “vaccine mRNA” immediately

yields a “COVID-19 alert” with several

“common questions,” including “Could

an mRNA vaccine change my DNA?”

Clicking on this question yields the fol-

lowing answer: “An mRNA vaccine—the

first COVID-19 vaccine to be granted

emergency use authorization (EUA) by

the FDA [US Food and Drug Admin-

istration]—cannot change your DNA”

(https://bit.ly/3uzxpnP). This decontex-

tualized factual statement might lead

this person to draw several erroneous

conclusions: (1) mRNA vaccines are new,

(2) the first mRNA vaccine was granted

an emergency use authorization by the

FDA and therefore might not have been

tested fully, and (3) several people are

asking Google whether mRNA vaccines

can change one’s DNA, lending the

question social validity. Even a more

detailed factual response, such as the

statement provided by the Centers for

Disease Control and Prevention that

“mRNA from the vaccine never enters

the nucleus of the cell and does not

affect or interact with a person’s DNA”

(https://bit.ly/2Pc95tn) may be mis-

construed because it assumes that

the listener possesses, and can con-

textualize, knowledge of cell biology.

Worse, these points do not address

the fundamental concern of the

vaccine-hesitant individual: a perceived

threat to their value of personal

autonomy.

Decades of empirical research in ex-

perimental psychology, and especially

medical decisionmaking,6 demonstrates

conclusively that providing detailed

factual information is not an effective

antidote to vaccine safety concerns.

When asked in an experimental or di-

dactic setting, individuals may repeat

these facts in the short term but, on

their own, easily forget, with relatively

small impacts on intentions or behav-

iors. This same research shows that

DNA mRNA Protein

STORAGE SOFTWARE APPLICATIONS
DNA stores instructions for 

proteins in the nucleus
mRNA is a temporary set of 

instructions for cells to make a 
protein; mRNA is made using DNA

Proteins form the basis of life 
by performing the functions 

required by every cell; proteins 
are made using mRNA

FIGURE 1— Image That Could Be Misinterpreted to Falsely Suggest That mRNA Vaccines Program (and Therefore
Change) One’s DNA

Source. Image adapted from Moderna.3
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messages are more compelling when

they communicate a gist or simple

bottom-line meaning that helps the lis-

tener make sense of the message.

To adequately address misinforma-

tion and build trust, it is crucial to directly

address the concerns of audiences. In

the words of a recent article published in

the Proceedings of the National Academy

of Sciences, “Science communication

needs to shift from an emphasis on

disseminating rote facts to achieving

insight, retaining its integrity but with-

out shying away from emotions and

values.”5(p1) Thus, rather than simply

debunking the decontextualized claim

that “mRNA vaccines can change your

DNA”—which, if done inappropriately,

may simply trigger a negative response

to authority—health communicators

must understand the context that gave

rise to the claim and recontextualize

their response in terms of the values of

the vaccine-hesitant individual.

For example, one might point out that

the software metaphor is actually an

inaccurate description—rather than

forcing the human body to follow a

program, it is actually the vaccine that

will give the body the ability to defend

itself naturally. This statement is factual,

meaningful, and relevant to the listener’s

core values of autonomy and self-

reliance.

The above example highlights the

importance of empathy. A decontex-

tualized debunking strategy does not

engage with the substance of the lis-

tener’s concern, the debunker’s job is to

educate or otherwise fill an information

gap. A more effective response to mis-

information is more compassionate; it

starts from the premise that the mis-

informed individual has legitimate con-

cerns and feelings. Listening plays an

important role in understanding those

concerns. By seeking to get the gist of

their concerns—that is, to under-

stand what they mean, how it makes

them feel, and why it is important to

them—it demonstrates a motive of

caring and can contribute to building

trust.7

The implications of this reality are that

simply responding to misinformation

with factual corrections is not likely to

turn the tide of public dissent. There are

deeper issues at play: building trust

means changing perceptions of risk and

requires being responsive to felt needs

and concerns, putting facts in context,

and ultimately building relationships.

This is just the beginning: our handling

of the COVID-19 vaccine rollout will be

foundational for future vaccine confi-

dence as several new vaccines are in-

troduced around the world. A recent

study conducted in Africa found that

42% of respondents reported that they

were exposed to a lot of misinformation.

Correcting misinformation, one piece

at a time, is important for today, but only

if we address the underlying issues

driving misinformation will we be able

to build vaccine confidence for the

longer term.

We still have time to get it right.
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When the US Food and Drug Ad-

ministration (FDA) decided to

grant emergency use authorization

(EUA) for the first two vaccines for

COVID-19, the United States’ response

to the pandemic entered a new phase.

Initially, the greatest challenge is having

enough doses of vaccine and adminis-

tering them to all who want it. Yet even

while many wait expectantly for their

turn to be vaccinated, a significant mi-

nority of Americans are hesitant. Lack of

information or misinformation about the

vaccine, a long-standing and well-

entrenched antivaccination movement,

distrust of public health officials, and po-

litical polarization have left many people

ambivalent or opposed to vaccination.

According to a poll by the Kaiser Family

Foundation taken in late November and

early December 2020, 27% of respon-

dents surveyed stated that they would

“probably” or “definitely” not be willing to

be vaccinated.1 Reflecting the sharp par-

tisan divide that has characterized views

about the pandemic, Democrats (86%)

were far more likely than Republicans

(56%) to be vaccinated.

The prospect of numerous Americans

declining vaccination has raised the

issue of whether vaccination could or

should be mandated for education,

travel, or other activities.2 This editorial

focuses on some of the legal and public

health policy issues related to employer-

mandated vaccination.

THE LEGAL FOUNDATIONS
FOR VACCINE MANDATES

Vaccine mandates in the United States

date back to 1827, when Boston, Mas-

sachusetts, became the first jurisdiction

to require that children be vaccinated

against smallpox to attend school.3 In

the years that followed, such mandates

became common, and they were almost

always upheld by the courts.

The US Supreme Court did not

consider mandatory vaccination

until its 1905 decision in Jacobson v

Massachusetts.4 The Court rejected the

claim that a Cambridge, Massachusetts,

regulation that required residents to

be vaccinated against smallpox (then

epidemic) or pay a $5 fine violated the

Due Process clause of the Fourteenth

Amendment. The Court nevertheless

recognized that state vaccine mandates

could be unconstitutional if they were

unrelated to their public health goals,

oppressive to particular individuals, or

imposed a “plain and palpable violation

of fundamental law.”3

For over a century, Jacobson v Mas-

sachusetts has been the leading au-

thority for the state’s ability to require

vaccination. In 1922, the Supreme Court

relied on this case to uphold a law re-

quiring that children be vaccinated to

attend school, even though there was

no outbreak at the time of themandate.5

In a 1944 case concerning child labor

laws, the Supreme Court explained that

religious freedom “does not include lib-

erty to expose the community or the child

to communicable disease.”6 In 1990, the

Supreme Court further secured states’

right to mandate vaccination against

claims of religious freedom by holding

that generally applicable state laws that do

not discriminate against religion do not

violate the Constitution’s protection for

religious liberty.7 Since then, courts have

rejected most constitutional challenges to

state vaccine laws, even those without a

religious exemption.8

Whether the courts will adhere to this

precedent, however, is uncertain. On

November 25, 2020, in Roman Catholic

Diocese of Brooklyn v Cuomo,9 the Su-

preme Court granted an injunction

against New York’s COVID-related re-

strictions on in-person worship. Al-

though the Court had previously refused

to enjoin state restrictions of religious

services during the pandemic, with Jus-

tice Amy Coney Barrett on the Court, a

new majority ruled that New York had

violated the First Amendment by regu-

lating worship more strictly than some

secular activities. In a concurring opin-

ion, Justices Gorsuch and Alito ques-

tioned the applicability of Jacobson v

Massachusetts to religious liberty claims.

In a later case, the same justices sug-

gested that in some settings, such as

Editorial Rothstein et al. 1061

A
JP
H

Ju
n
e
2021,Vo

l111,N
o
.6

VACCINES: BUILDING LONG-TERM CONFIDENCE

https://ajph.aphapublications.org/doi/10.2105/AJPH.2021.306300
https://ajph.aphapublications.org/doi/10.2105/AJPH.2020.306114


education, public health laws without

exemptions might violate the Free Ex-

ercise clause of the First Amendment

even if they do not discriminate against

religion. If the majority adopts that ap-

proach, religious challenges to state

vaccine laws would receive new life.

Even when the First Amendment does

not prohibit state or federal vaccine

mandates, Religious Freedom Restora-

tion Acts (RFRAs)—either at the state or

federal level—may. The federal RFRA

requires that laws imposing a substan-

tial burden on religion must be the least

restrictive means for protecting a com-

pelling state interest. In dissenting to the

Supreme Court’s decision in Hobby

Lobby v Burwell, which held that the Af-

fordable Care Act’s contraceptive man-

date violated the federal RFRA, Justice

Ginsburg presciently raised the specter

that the majority’s holding might impact

coverage for vaccines.10 The majority

dismissed those concerns, stating there

was no reason to believe that employers

would object to paying for vaccines.

EMERGENCY USE
AUTHORIZATION

Scientists have focused on creating a

COVID-19 vaccine since early in the

pandemic, when the United States

provided grants for vaccine develop-

ment and manufacture to several can-

didates.11 Operation Warp Speed—the

federal task force coordinating vaccine

funding, development, and distribution—

was announced on May 15, 2020.12

Despite its somewhat unfortunate

name—which implies the rushing of

vaccines—such coordination was criti-

cal.13 Operation Warp Speed involved

members from multiple agencies, in-

cluding scientists with extensive experi-

ence in vaccine development as well as

participants from industry. In addition, in

April 2020, the Advisory Committee on

Immunization Practices established a

working group dedicated to following

COVID-19 vaccines through their devel-

opment and preparing recommenda-

tions for their deployment once the FDA

granted an EUA.

During discussions before federal

advisory committees, officials from the

Centers for Disease Control and Pre-

vention and the FDA stated consistently

that COVID-19 vaccines authorized via

an EUA cannot be mandated. The law,

however, is not clear on this point. The

relevant provision of the Food, Drug, and

Cosmetic Act14 provides that the re-

quired conditions of an EUA include

informing individuals that they can ac-

cept or refuse an EUA product, and of

any consequences of refusal. Officials

interpreted this as a prohibition of

mandates, but the statutory language

says nothing about employers or even

states. It is directed only at vaccine re-

cipients and providers and declares that

there can be consequences for refusal.

Potentially, such consequences may in-

clude discharge or exclusion from work,

thereby allowing workplace mandates.

This view is reflected in guidance from

the Equal Employment Opportunity

Commission (EEOC), which clearly as-

sumes that vaccines approved under an

EUA can be mandated under the same

terms as other vaccines.15 The best argu-

ment against mandating an EUA vaccine is

that the vaccine is still experimental;

however, that argument has not been

tested in court, and a long tradition of

allowing workplace mandates and the lack

of clear statutory prohibition onmandates

by private actors work against it.

EMPLOYER MANDATES

Many private-sector employers want

their employees to be vaccinated

against COVID-19 to prevent the spread

of the virus, reassure employees and

customers that the premises are safe,

avoid potential liability for transmission

of the virus, and advance public health.

Private-sector employers are generally

free to use any hiring criteria and impose

any condition of employment unless

doing so violates federal or state law

(public employers are subject to the

constitutional limits applicable to states).

Bills introduced in more than a dozen

state legislatures would prohibit em-

ployers from mandating vaccination for

COVID-19.16

The Americans with Disabilities Act

(ADA) and its state law analogs prohibit

discrimination in employment because

of disability. If employees assert that

the vaccine would cause a severe ad-

verse reaction, they would first have to

prove that they are covered under the

ADA by having a physical or mental

impairment that constitutes a sub-

stantial limitation of a major life activity,

such as breathing. Even if the mandate

burdens employees who are covered

under the ADA, an employer can still

mandate vaccination to prevent a direct

threat to the employee or others.17

Courts are likely to find this in many

work settings if a vaccine reduces in-

fectiousness. Even if a lack of vaccina-

tion creates a direct threat, the

employer would need to provide cov-

ered employees who are unable to be

vaccinated for medical reasons with

“reasonable accommodation,” such as

working remotely or using additional

personal protective equipment. Rea-

sonable accommodation is not re-

quired if it would cause an undue

hardship to the employer, which is

defined as “significant difficulty or ex-

pense.” For example, an employer is

not required to create new positions

or fundamentally alter job duties.
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According to the EEOC, if an unvac-

cinated employee cannot be accom-

modated, an employer may “exclude”

the employee from the workplace.16

Exclusion is especially appropriate for

health care workers and other em-

ployees who have direct contact with the

public. Granting leave without pay for

the duration of the direct threat is

preferable to discharge.

Employees might also assert that a

vaccination requirement conflicts with

their religion and is therefore in violation

of Title VII of the Civil Rights Act of 1964

or similar state laws, which prohibit

religious discrimination and require

employers to provide reasonable ac-

commodations to an employee’s reli-

gious beliefs. The courts have

interpreted reasonable accommodation

under Title VII as less demanding on

employers than under the ADA, only

requiring employers to incur de minimis

costs.18 Although the employee need

not be amember of a traditional religion,

a “personal philosophy” (such as veg-

anism) does not qualify.19 Further-

more, the accommodation must be

reasonable—not unduly burdensome

for the employer. Recent decisions of

the Supreme Court, however, indicating

a heightened concern for religious lib-

erty,8 could presage decisions requiring

employers to make greater accommo-

dation to employees’ religious beliefs

and practices.

Under the National Labor Relations

Act, private sector employers with

unionized workforces are required to

“bargain” with the union before making

unilateral changes in working condi-

tions. A vaccination requirement would

be considered a mandatory subject of

bargaining. Even nonunionized em-

ployees are protected from discharge or

discipline if they engage in “concerted

activity for their mutual aid or

protection,” as when employees submit

a list of COVID-19 concerns to their

employer. All employers would be wise

to consult with their employees before

formulating and implementing a vacci-

nation plan.

OSHA-MANDATED
VACCINATIONS

The Occupational Safety and Health

Administration (OSHA) is likely to pro-

mulgate an emergency temporary

standard for COVID-19, which could

require face masks, other appropriate

personal protective equipment, physical

distancing, and similar measures. It also

might require that some or all em-

ployees be vaccinated. Under the Oc-

cupational Safety and Health Act, the

Secretary of Labor may issue an emer-

gency temporary standard “if employees

are exposed to grave danger from

substances or agents determined to be

toxic or physically harmful or from new

hazards.”20

An OSHA standard requiring em-

ployers to ensure that all employees are

vaccinated might face two types of legal

challenges. First, a court might hold that

there is no “grave danger” justifying the

requirement for workers who do not

face heightened risks of exposure.

Second, a standard could be challenged

if it does not generally permit employees

to decline vaccinations or does not in-

clude medical and religious exemptions.

OSHA’s blood-borne pathogen standard

requires employers to offer vaccination

for hepatitis B to exposed health care

employees, but employees can decline

vaccination for any reason. Although a

verifiedmedical exemption from COVID-

19 vaccination probably would involve a

small number of employees, religious

exemptions might be claimed more

broadly, and not allowing them might

raise issues under the First Amendment

and RFRA.

PUBLIC HEALTH STRATEGY

The development of multiple safe and

effective vaccines in record time pro-

vides hope that the horrible human and

economic consequences of the coro-

navirus pandemic may begin to abate

and, ultimately, end. Many employers

may view mandated universal employee

vaccination as a way to keep their

workplaces safe and mitigate their fi-

nancial losses, but premature and in-

flexible vaccination mandates raise

numerous legal issues. Employment

policies on vaccination also need to align

with public health strategies.

Without a sufficient uptake of the

vaccine, it will be impossible to develop

the herd immunity necessary to end the

pandemic. Yet those reluctant to be

vaccinated have a variety of reasons,

including concerns about safety and

efficacy. Pregnant women, children

younger than 16 or 18 years (depending

on the vaccine), elderly people in nursing

homes or similar facilities, and immu-

nocompromised individuals and those

with severe allergies were excluded

from vaccine trials. In addition, the first

approved vaccines have been shown to

prevent moderate and severe cases of

COVID-19, but it is not known whether

they prevent infection or whether a

vaccinated person can infect others.

These determinations go to the heart of

employer mandates—the ability to

protect others—and are critical for de-

ciding the law and ethics of vaccine

mandates.

We believe that rigid, coercive ap-

proaches enforced by employers could

harden the opposition of individuals

who are currently unsure about the

vaccine. Rather than rushing to compel
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vaccination, employers should help ed-

ucate their employees about the bene-

fits of vaccination, and help employees,

to the extent possible, get vaccinated

(e.g., offering on-site vaccination or giv-

ing employees time off for vaccination).

The most hopeful scenario is that

support for vaccination will continue to

grow with the lack of serious adverse

events and additional evidence of the

vaccine’s effectiveness as shown in de-

clining rates of infection, serious illness,

and death. Support from vaccinated

peers and family members—together

with consistent, positive messaging from

the government, public health officials,

and employers—may appeal to all but

those with the most entrenched views.

Americans frequently have demon-

strated an ability to change their pre-

vailing opinions in a short time, and

a sound public health strategy for

workplace-based vaccination should be

predicated on prevention and persua-

sion grounded in science before

resorting to compulsion.
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In response to the COVID-19 pan-

demic, the Food and Drug Adminis-

tration (FDA) rushed hundreds ofmedical

products for testing, prevention, and

treatment onto the market through

Emergency Use Authorizations (EUAs),

rather than FDA approval. This policy

began on February 4, 2020, when Health

and Human Services Secretary Azar an-

nounced that the pandemic justified the

authorization of emergency use of in vitro

diagnostics for detection or diagnosis of

the virus.1 As the virus spread rapidly, and

health care personnel and morgues be-

came overwhelmed, the FDA responded

by specifying policies and standards for a

wide range of essential medical products,

including diagnostic tests, treatments,

masks, and vaccines. To what extent did

reliance on EUA lower standards—in

some cases with no review by the FDA at

all—benefit public health or put it at

unnecessary risk in 2020 or in the future?

Answering this question requires an

understanding of EUA standards com-

pared with FDA approval standards, how

and why EUA standards changed during

2020, and the quality of EUA products

used by millions of Americans.

FDA APPROVAL VS
EMERGENCY USE
AUTHORIZATION

The FDA was created in 1906, but the

EUA provision was not added until 2004,

to respond to chemical, biological, nu-

clear, or radiation threats. The track

record of early EUAs has implications

for how COVID-19 EUAs affect access

to urgently needed medical products

and information about their risks and

benefits.

The FDA’s first EUA was in 2005, for

anthrax prevention for military person-

nel,2 and the FDA later approved a

reformulation. Two other EUAs, issued

in 2008 and 2016 for doxycycline

products for postanthrax exposure, are

still active; the FDA never approved

those drugs for that purpose, although

doxycycline is approved for other

infections.

The FDA’s first EUAs for civilians were

in 2009, during the H1N1 (swine flu)

pandemic, authorizing two previously

approved flu medications—Tamiflu and

Relenza—and a new drug, Rapivab. The

EUAs expired in 2010.3 In 2014, Rapivab

was approved for the treatment of

acute, uncomplicated cases of influenza

types A and B, including H1N1; but not

for hospitalized patients.

In 2013 and 2014, the FDA authorized

two diagnostic tests for a coronavirus

called Middle East Respiratory Syn-

drome (MERS). Both EUAs are still active;

neither test has received FDA approval.

From 2014 to 2018, the FDA issued

11 EUAs for Ebola diagnostic tests; one

was subsequently cleared for market,

whereas the other 10 are still active EUAs.

From 2016 to 2017, the FDA issued 20

EUAs for diagnostic tests for Zika; only

four of those tests were subsequently

allowed on the market permanently, one

was withdrawn, one was discontinued,

and 14 EUAs remain active.

These examples indicate that (1) EUA

products were not previously widely

used in the United States and (2) most

EUA products were not subsequently

approved. Since medical products au-

thorized through EUAs are not typically

covered by Medicare or health insur-

ance, and since the FDA can withdraw

EUAs at any time, companies have fi-

nancial incentives to gather additional

data to transition from EUA to FDA ap-

proval. If approval never happens, is that

a red flag? Perhaps subsequent evi-

dence indicates that the products are

not proven safe or effective, or possibly

companies determine that the cost of

conducting additional research needed

for approval outweighs the incentive

of selling more products. Either way,

unanswered questions about safety and
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efficacy remain. Since the stakes are

much higher during the current pan-

demic than for previous EUAs, public

health would benefit if the FDA im-

proved incentives for COVID-19 EUAs to

transition to approval on the basis of

additional research needed to more

definitively prove risks and benefits.

Standards for FDA approval vary for

different types of medical products;

devices rarely require clinical trials,

whereas drugs and biologics usually re-

quire randomized clinical trials proving

safety and efficacy. EUA policies typically

require data supporting—not proving—

safety and effectiveness, with lower

standards and faster reviews than FDA

approval. Although consistently less

stringent than approval standards, EUA

standards for COVID-19 products varied

considerably, in some cases not requiring

any FDA review of safety or efficacy.

COVID-19 VACCINES

The FDA issues Guidance documents

to provide companies with research

guidelines for specific types of applica-

tions. In a June 2020 Guidance, the FDA

specified standards for approval of

COVID-19 vaccines, recommending that

thousands of adults diverse in race,

ethnicity, and age be studied in Phase 3

randomized double-blind clinical trials

to determine benefits and risks. Clinical

trials “should continue as long as feasi-

ble, ideally at least one to two years.”4 In

contrast, the FDA’s EUA Guidance for

COVID-19 vaccines, published in Octo-

ber, specified that data from double-

blind randomized “Phase 3 studies

should include a median follow-up du-

ration of at least two months,” which the

FDA described as the minimum needed

“to achieve some confidence that any

protection . . . is likely to be more than

short-lived.”5

EUA vaccine applications met that

minimum follow-up and were quickly

authorized. Pfizer-BioNTech submitted

its EUA on November 20, 2020, FDA’s

Advisory Committee reviewed it at a

public meeting on December 10, and

the FDA authorized it for adults aged

16 years and older the following day.6

Moderna submitted its EUA on Novem-

ber 30; the FDA’s Advisory Committee7

reviewed it onDecember 17, and the FDA

authorized it for adults aged 18 years and

older the following day.

Safety data were based on thousands

of adults in each study, and serious

(potentially life-threatening) adverse

events were rare. Systemic adverse

events such as fatigue, fever, chills, and

headache were common, but fewer than

18% of Moderna’s vaccinated patients

reported that “at least one” of these

adverse events interfered with daily life.7

Pfizer did not calculate how many par-

ticipants reported “at least one” adverse

event that interfered with daily life.6

COVID-19 cases were defined as a

positive diagnostic test and at least one

symptom after the second dose. Pfizer’s

95% efficacy was based on only 162

placebo cases and eight vaccinated

cases, and Moderna’s 94% efficacy was

based on 185 placebo cases and 11

vaccinated cases.

Janssen’s COVID-19 vaccine was au-

thorized on February 27, the day after

their data were reviewed by the FDA’s

Advisory Committee. The study was

similar in design, sample size, and seven-

week median follow-up, but because

their data were collected during the

surge in cases in December and January,

the data included 464 cases in the

vaccinated and placebo groups, includ-

ing the South Africa variant.8

The FDA’s decisions to authorize

COVID vaccines were carefully worded

to reflect uncertainties: “it is reasonable

to believe” that the vaccine “may be

effective.”8 Although the efficacy data for

all three vaccines were more impressive

than the 50% efficacy EUA guidelines

required, the FDA acknowledged that

lack of data on asymptomatic patients

and short follow-up meant that it was

not possible to determine if the vaccines

prevent asymptomatic COVID-19, or

how long immunity lasted. It stated that

two-month median follow-up was in-

sufficient to answer key public health

questions: how long these vaccines

prevent moderate and severe COVID for

which patients, and if and when booster

shots are needed. Although FDA advi-

sors urged longer follow-up, the vaccine

companies did not agree. Pfizer an-

nounced on their vaccine Web site that

study participants have the option of

being unblinded and vaccinated in

March 2021; Janssen and Moderna

made similar public statements.

COVID-19 DIAGNOSTIC
TESTS AND ANTIBODY
TESTS

Prior to COVID-19, diagnostic tests for

other coronaviruses could not be mar-

keted until approved by the FDA based on

proven accuracy. In February 2020, with

no tests available because of problems

with the Centers for Disease Control and

Prevention’s COVID-19 diagnostic test, the

FDA temporarily lifted the agency’s re-

quirement that COVID-19 diagnostic tests

be validated before they are marketed.

That policy was modified in May with the

announcement that companies could sell

their COVID-19 diagnostic tests for only 15

business days prior to submitting EUA

applications. However, sales continued for

months before the FDA completed

reviewing each application.9

The first authorized diagnostic tests

were polymerase chain reaction (PCR)
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tests, requiring nasopharyngeal swabs.

In April, the FDA authorized the first

saliva-based test. As of January 7, 2021,

203 COVID-19 PCR or saliva tests were

authorized.10

Antibody tests were intended to

evaluate previous exposure to the novel

coronavirus. In March 2020, those tests

could be sold without submitting EUAs,

but after the FDA noted “that a con-

cerning number of commercial serology

tests”were “performing poorly based on

an independent evaluation by the NIH

[National Institutes of Health],” the FDA

revised its policy to require commercial

entities to submit an EUA within 10 days,

but allowed certified laboratories to

market antibody tests without an EUA.11

With hundreds of different tests sub-

mitted for EUAs, there were lengthy

delays as the FDA reviewed the data.

By May 2020, the FDA had temporarily

authorized diagnostic and antibody

tests for 84 different labs and compa-

nies; more than 400 additional appli-

cations were awaiting FDA review.12

Neither the 84 that were authorized

nor the other 400 had proven accuracy

that was independently verified by the

FDA or another entity. Doctors were

reporting many false negatives and

false positives, and a review of pub-

lished studies of various diagnostic

tests found that the “probability of a

false-negative result in an infected

person decreases from 100% on day 1

to 67% on day 4.”13 On the day of

symptom onset, the median false

negative rate was still 38%.

By February 1, 2021, the FDA had

rejected 225 antibody tests and placed

88 firms on alert for violations.14 To date,

many COVID-19 tests are still not inde-

pendently validated on patients to en-

sure accuracy, and the reported range

of accuracy varies considerably.

In medicine, many screening tests

have substantial false positives and false

negatives; however, there are no biop-

sies to provide definitive confirmation

for COVID-19 results as there are for

cancer screening tests, for example.

Retesting with PCRs is an option, but

with results often delayed, infected

people who tested negative do not self-

quarantine and are likely to spread the

virus. Similarly, because the media had

reported that people previously infected

with the virus were probably immune,

those whose antibody test results indi-

cated that they were previously infected

were likely to assume they could

therefore be less careful about avoiding

future exposures.

TREATMENTS

Early in the pandemic, with vaccines

months away, there was tremendous

political and medical pressure to find

effective treatments as quickly as pos-

sible. Hydroxychloroquine was an FDA-

approved drug for malaria, lupus, and

rheumatoid arthritis; the FDA autho-

rized it for COVID-19 in March 2020.

That EUA was based primarily on an-

ecdotal clinical reports from France and

pressure from the White House, despite

known risks of heart failure and poten-

tially fatal heart arrhythmia.15 Although

preliminary data from randomized trials

soon suggested the risks outweighed

the benefits, the FDA did not withdraw

that EUA until June 15, 2020.

Remdesivir was authorized on May 1,

2020, and approved in October 2020 for

hospitalized COVID patients. Approval

remains controversial because the

World Health Organization recom-

mended against its use, stating that

clinical trials failed to prove clinically

meaningful benefits.16

In August, the Trump administration

pressured the FDA to issue an EUA for

convalescent plasma, which is antibody-

laden plasma from someone who sur-

vived COVID-19. Despite a published

study finding no benefit for hospitalized

patients,17 the FDA issued a broad EUA,

undermining efforts to conduct ran-

domized clinical trials. In February 2021,

a smaller study found a benefit for older

hospitalized patients only if it was given

within 72 hours of mild symptoms.18

In August, the FDA authorized inves-

tigational monoclonal antibodies for

hospitalized patients, despite lacking

data. In November, the FDA authorized

the monoclonal antibody bamlanivimab

for mild to moderate COVID-19 in high-

risk adults and children, based on in-

terim results from a Phase 2 random-

ized dosing trial.19 That EUAwas revoked

in April, but a February 2021 EUA is

still in effect for bamlanivimab

in combination with the monoclonal

antibody etesevimab for the same

indication, based on a double-blind

randomized trial of over 1000 adults.

Overall, research standards have im-

proved for treatment EUAs, but we will

never know if research could have de-

termined effective treatments sooner

had EUAs not made unproven treat-

ments widely available.

PERSONAL PROTECTIVE
EQUIPMENT

The FDA has the authority to regulate

face masks used “for medical purposes,”

defined as providing protection from

infection anywhere, not only in medical

settings. The FDA had required com-

panies to submit evidence proving the

safety and effectiveness of these prod-

ucts, or their substantial equivalence to

other products on the market. However,

in response to dangerous shortages of
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personal protective equipment (PPE) in

April 2020, the FDA announced it would

not enforce its usual requirement that

companies submit applications with

scientific evidence before marketing

face masks, surgical masks, and respi-

rators.20 The FDA later issued EUAs re-

quiring safety data for respirators and

surgical masks, which are made from

nonwoven plastic material, but not for

cloth face masks.

CONCLUSIONS

The FDA justified authorizing hundreds

of different COVID-19 tests, treatments,

and vaccines to show its commitment to

“expediting the development and avail-

ability of potential COVID-19 treatments

and providing sick patients timely access

to new therapies where appropriate,

while at the same time supporting re-

search to further evaluate whether they

are safe and effective.”21 To address

urgent shortages, PPE that was not

evaluated by the FDA became widely

available, apparently assuming that

even poorly designed PPE was better

than nothing.

Balancing urgent needs and un-

proven benefits is challenging. EUAs are

available as short-term emergency so-

lutions, but most are renewed for years

without data to warrant FDA approval.

“Gaiter”masks are a simple example of a

product that is still sold despite evidence

that it is less effective than other masks.

Similarly, hundreds of different COVID-

19 diagnostic tests are being sold, al-

though some are proven to be much

less accurate than others. Vaccines

rushed to market give hope and pro-

tection to many, but FDA scientists

stated that vaccine efficacy has not yet

been proven to last, and specified that

FDA approval would require longer-term

data than a median of two months.8 I

agree with the FDA staff and advisors

who expressed concerns that we might

never get the longer-term data that

would determine which vaccines last

longest or are most effective against

specific variants if participants drop out

of clinical trials as EUA vaccines become

widely available.

The failure to replace EUAs with more

stringent FDA approval is less prob-

lematic when products are no longer

urgently needed. Indefinitely renewing

EUAs for Zika, Ebola, and anthrax has

not attracted concerns because few

Americans are exposed, but this track

record raises important questions

about the hundreds of unproven

COVID-19 tests, PPE, and treatments

currently on the market. EUA treat-

ment standards have generally im-

proved over the past year, but

standards for tests remain inconsis-

tent, and standards for many types of

PPE are not enforced. Vaccines’ data

are very encouraging, but primarily

based on two-month data on small

numbers of COVID patients.

The tragic death toll from the pan-

demic has resulted in greater flexibil-

ity and faster FDA decisions, and has

also resulted in hundreds of EUA

products subsequently found not to

benefit patients, consumers, or public

health. We will never know if the pan-

demic’s toll would have been lower if

EUA standards had been higher, but it is

essential to ensure that COVID-19 EUAs

supplement and not replace the gold

standard of FDA approval, and not be

extended longer than is absolutely

necessary, whether during the height or

waning of the COVID-19 public health

emergency.
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In October 2020, the National Acade-

mies of Sciences, Engineering, and

Medicine released the Framework for Eq-

uitable Allocation of COVID-19 Vaccine to

guide government agencies on vaccine

administration and prioritization for equi-

table distribution.1 In addition, the Advisory

Committee on Immunization Practices

(ACIP), which provides national guidance

on vaccine-preventable diseases, recom-

mended vaccine allocation based on the

following four ethical principles: (1) maxi-

mize benefits and minimize harms, (2)

promote justice, (3) mitigate health ineq-

uities, and (4) promote transparency.2

With respect to equity and social justice,

how can equitable vaccine allocation and

access be accomplished and operation-

alized? The mortality and disease burden

of COVID-19 among vulnerable pop-

ulations and underserved communities in

the United States have further magnified

health disparities among individuals from

racial/ethnic minority groups, adults with

multiple chronic conditions, individuals

experiencing housing instability, and those

with limited English proficiency, low so-

cioeconomic status, or one or more

disabilities.3–7 On January 21, 2021, the

National Strategy for theCOVID-19 Response

and Pandemic Preparedness called upon

the Health Resources and Services Ad-

ministration (HRSA) Health Center Program

to launch a new federal vaccination pro-

gram to provide HRSA-supported health

centers direct access to the vaccine supply

and ensure equity in vaccine distribution.8

US PRIMARY CARE SAFETY
NET

To answer why the HRSA Health Center

Program was given the charge is to

understand the history of the health

center movement, the vulnerable pop-

ulations served, and the primary care

safety net infrastructure built to date.

Starting in 1965 as a small demonstra-

tion program from President Lyndon B.

Johnson’s Office of Economic Opportu-

nity with two small health centers in

Mississippi and Massachusetts, HRSA-

supported health centers have activated

and sustained community-driven social

changes to improve the health of vul-

nerable populations.9

Today, the Health Center Program

operatesmore than 14000 primary care

clinics with the federally qualified health

center designation in every US state and

territory and employs nearly 260 000

health care workers. The Health Center

Program has provided health care to

nearly 30 million patients, including

more than 2.9 million older adult

patients—or one in 11 people across

the nation—regardless of their ability to

pay.10 More than 90% of health center

patients live at or below 200% of the

federal poverty level; 63% are from

racial/ethnic minority groups; and nearly

25% are patients with limited English

proficiency.10 Finally, health centers

provide primary care to statutorily de-

fined special populations that include

more than 1.0 million agricultural

workers and their families, more than

1.4 million individuals experiencing

homelessness, and more than 5.1 mil-

lion public housing residents.10

Over the past decade, health centers

have strengthened the primary care

safety net infrastructure through accel-

erating comprehensive primary care

integration by placing medical, oral

health, mental health, substance use

disorder, and patient services under

one roof; they have also advanced

high-quality care through patient-

centered medical home transformation.

Health centers have delivered key
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enabling services that address social

determinants of health, including case

management, patient navigation, lan-

guage interpretation, transportation,

eligibility assistance, health education,

and outreach that facilitate access to

care for vulnerable populations. In ad-

dition, investments in health information

technology have resulted in electronic

health record implementation at nearly

all health centers, enhanced medical

information exchange, advanced inter-

operability with external health infor-

mation systems, and supported the

collection of patient social risk factor

data to inform patient-centered treat-

ment plans.10,11 Jointly, patient-centered

medical homes, comprehensive primary

care integration, enabling services, and

health information technology have

enhanced the provision of holistic pa-

tient care and further strengthened

trusting doctor–patient relationships,

which are key to strategically addressing

vaccine confidence and administration.

Health centers have worked dili-

gently to address medical distrust

resulting from historical and ongoing

discrimination by providing high-

quality, patient-centered care and

serving as patient-trusted partners in

health.12 Health centers have also

played a critical role in responding to

the COVID-19 pandemic by increasing

COVID-19 testing capacity since the

beginning of the pandemic, which has

resulted in nearly nine million patients

tested to date. In protecting underserved

communities and vulnerable populations,

more than 38000 health center staff have

tested positive for COVID-19 and hun-

dreds of clinical sites have temporarily

closed.13 Finally, an estimated 14.1 million,

or 47%of, health center patients havemet

the ACIP criteria for phase 1 based on age

and high-risk medical conditions and are

thus in critical need of vaccination.14

ADVANCING EQUITABLE
VACCINE ACCESS AND
UPTAKE

For more than five decades, health

centers have worked in underserved

communities to tackle the socioeco-

nomic circumstances that adversely af-

fect health; increase patients’ knowl-

edge, improve their attitudes, and

motivate them; and develop interven-

tions that respond equitably to diverse

patients’ needs.10 Challenging long-term

structural factors drive health disparities.

However, immediate efforts guided by

the socioecological model (Figure A,

available as a supplement to the online

version of this article at http://www.ajph.

org) could quickly expand COVID-19

vaccine administration capacity and up-

take in underserved communities, with

health centers and state primary care

associations as key partners.15 Primary

care associations have long facilitated

and advocated collaboration between

member health centers and governors,

Medicaid directors, and state health de-

partments on primary care and public

health priorities as well as in response

to state and local public health

emergencies.
At the system, community, and orga-

nizational levels, strategic engagements

among federal public health agencies,

state health departments, local public

health departments, primary care as-

sociations, health centers, and other key

stakeholders in statewide vaccine dis-

tribution microplanning improve the

continual coordination of COVID-19

vaccine administration to vulnerable

populations. Through federal funding

and state-level partnerships with pri-

mary care associations earlier in the

pandemic, health centers demonstrated

their ability to rapidly initiate and expand

COVID-19 testing capacity to enhance

testing accessibility and affordability to

racial/ethnic minority groups. At the

organizational level, health center

workforces have continued to provide

necessary preventive and chronic care

to patients during the pandemic, si-

multaneously answering their commu-

nities’ call to serve at the front lines of

the COVID-19 public health emergency.

At the system level, on February 9, 2021

President Biden announced the launch

of the Health Center COVID-19 Vaccine

Program to ensure that underserved

communities and those disproportion-

ately affected by COVID-19 are equitably

vaccinated against COVID-19.16

HRSA and the Centers for Disease

Control and Prevention launched a

program to directly allocate COVID-19

vaccine to HRSA-supported health cen-

ters starting the week of February 15.

This program design complements

existing jurisdictional efforts to ensure

equitable and effective access by pro-

viding an additional vaccine supply di-

rectly to HRSA-supported health centers

that specialize in caring for dispropor-

tionately affected populations. In the

optimization of vaccine administration,

health centers will leverage existing

electronic health record systems. Addi-

tionally, effectively designed electronic

clinical workflows and decision supports

can help primary care team members

do the following: quickly identify patients

meeting ACIP’s vaccination guidance

criteria, schedule appointments, create

standing orders, and provide patient

reminders and outreach in support of

vaccine administration.

With the health information technol-

ogy and data analytic capacity to swiftly

assess vaccination uptake patterns

and monitor patient well-being, health

centers can seamlessly integrate

COVID-19 vaccination information with

routine immunizations and identify
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undervaccination among patient sub-

populations who may require additional

outreach and the systematic delivery of

enabling services to address social de-

terminants of health.

At the individual level, health center

staff have gauged their patients’ knowl-

edge, attitude, and motivation regarding

COVID-19 vaccination; there are initial

indications of heterogeneity across

vulnerable population subgroups in

COVID-19 vaccination understanding

and acceptance. Although efforts to

tailor health education and communi-

cation on vaccination administration,

planning, and prioritization of high-risk

populations are under way, we need

continual efforts to pilot test and refine

outreach interventions as well as ad-

dress factors influencing vulnerable

population’s willingness and adoption of

COVID-19 vaccine. Targeted strategies

could focus on disseminating observ-

able evidence of vaccine efficacy and

safety, highlighting success stories that

describe the economic and other ben-

efits of safely returning to work and

school. It is of paramount importance

that all approaches demonstrate re-

spect for the dignity and autonomy of

individuals from vulnerable populations.

CONCLUSIONS

Vulnerable populations have shoul-

dered a disproportionate burden of

COVID-19–related morbidity and mor-

tality. Ensuring equity in vaccine access

and administration for them will safe-

guard their health and the nation’s

health. Health centers serve patients

who are among the most vulnerable

populations. The health center work-

force, many of whom are members of

the underserved communities, have

an acute understanding of the

social needs and COVID-19–related

concerns as their patients’medical home

throughout the pandemic. The Health

Center COVID-19 Vaccination Program

has activated and mobilized strategic

partnerships among the primary care

safety net system, underserved commu-

nities, and public health systems to ad-

vance health equity for the nation’s most

vulnerable populations. Moving forward,

the collaboration, systematic planning,

and coordination will serve as a blueprint

for future public health emergency re-

sponses, address social determinants of

health of vulnerable populations, and

improve overall population health

outcomes.
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Under Operation Warp Speed

(OWS), the US government inves-

ted an unprecedented $10 billion to

speed the development, manufacturing,

and distribution of a COVID-19 vaccine,

resulting in emergency use authoriza-

tions for two effective vaccine products

in a record-breaking 11-month time

frame.1 Although this is a remarkable

scientific accomplishment, the United

States now faces the urgent task of

ensuring widespread acceptance and

uptake of COVID-19 vaccines to contain

the COVID-19 pandemic, and begin to

resume normal economic, educational,

and social activities. The operational

responsibility for ensuring that COVID-

19 vaccines are safely and efficiently

delivered in a jurisdiction falls largely on

state, territorial, tribal, and local gov-

ernmental public health systems that

support jurisdiction-wide vaccination

efforts for a variety of immunizations,

including childhood diseases and sea-

sonal influenza. Ultimately, state and

territory governors are responsible for

the “last mile” of COVID-19 vaccine dis-

tribution in their states and ensuring

that vaccination is efficiently prioritized

for those who need it most, as well as

administered, tracked, and reported to

the federal government. Although all

states and territories have developed

plans to increase capacity, enhance data

systems, and develop partnerships to

support this complex effort, the initial

rollout of vaccine allocations did not

match federal projections and public

expectations; states reportedly distrib-

uted roughly one third of allocated

doses in the first two weeks of the

program.2

Although vaccine distribution speed

and the number of doses delivered on a

weekly basis dominated media coverage

of the early rollout, the actual overall

public health goal of the COVID-19

campaign is to reach herd immunity in

the United States, whereby enough

people have immunity from COVID-19

to protect against community trans-

mission, as soon as possible.3 The

importance of this goal has been

heightened, given new COVID-19 vari-

ants and the need to prevent infection

while vaccines are still efficacious against

the strains most prominent worldwide.

Experts estimate that as much as 80% to

85% of the population (or 300 million)

will need to receive a COVID-19 vaccine

to achieve this goal—a task made even

more urgent, as confirmed cases of

more transmissible COVID-19 variants

spread in the United States.4 The de-

velopment of three authorized vaccines,

with more vaccine products in the

pipeline, provides hope that this goal will

be achieved, but the supply of vaccine

and the rate of vaccination are limiting

factors.

States are working to increase their

vaccination capacity by setting up com-

munity “megaclinics” capable of vacci-

nating thousands of individuals in a day,

but their ultimate success depends on

having sufficient supply to meet de-

mand. States are also addressing the

logistical problems involved in schedul-

ing vaccine appointments across multi-

ple sites, which may include hospitals,

pharmacies, state or local governmental

public health clinics, federally qualified

health centers, and other venues with

independent scheduling systems. States

also must balance vaccinating quickly

with vaccinating equitably—first provid-

ing vaccines to those who need it most,

not just those who can schedule an

appointment first.

OWS officials predicted that states

would distribute vaccines to 20 million

individuals by the end of December,

2020, with supply ramping up in sub-

sequentmonths.5 The first vaccine in the

United States was administered on De-

cember 14, 2020. A little over two weeks

later (January 1, 2021), 4.2 million people
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had received their first dose according

to data reported to the US Centers for

Disease Control and Prevention (CDC).6

On January 12, 2021, Trump adminis-

tration officials announced a number of

changes to speed vaccine delivery, in-

cluding recommending expanding eligi-

bility to all Americans who were 65 years

or older and to those with chronic

conditions that placed them at in-

creased risk of COVID-19 complica-

tions.7 The administration also

committed to releasing vaccines to

states, instead of holding half back, to

ensure that sufficient vaccine was

available for second doses to those who

had received their first dose 21 days

(Pfizer) or 28 days (Moderna) before.8

However, federal officials subsequently

determined that no second doses were

actually held back and that OWS was

allocating available doses directly to

states. On January 15, the incoming

president-elect’s transition team an-

nounced a national COVID-19 vaccina-

tion plan that recommended expanding

eligibility to individuals who were 65

years and older as well as to frontline

workers.9 Although they support the

push to expand eligibility and to get all

vaccines available into the arms of willing

Americans, state health officials remain

concerned about staying true to the

equity principles that were part of the

federal phased recommendations (as

detailed in “Speed, Efficiency, Priority

Groups, Equity”), as well as ensuring that

there will be sufficient supply to provide

second doses to all who need them in

accordance with the US Food and Drug

Administration’s emergency use autho-

rization for both the Pfizer and Moderna

vaccines.

We look back on the first two months

of vaccine distribution (December 2020

and January 2021) and consider the

challenges experienced at the state level

as the country looks ahead to the long-

term campaign to vaccinate everyone in

the United States. We identified these

challenges by reviewing each jurisdic-

tions’ COVID-19 vaccine plan10 as well as

by conducting interviews with state and

local leaders, making all-jurisdiction

planning calls, and reviewing media re-

ports covering COVID-19 vaccination

planning and implementation. Three key

challenges for states emerged from

reviews of state plans and the actual

experience in the first weeks of the

COVID-19 vaccination effort: (1) needing

to balance speed, efficiency, equity, and

protection of vulnerable populations; (2)

expanding the vaccination workforce

and state and local capacities to vacci-

nate; and (3) addressing communication

and vaccine hesitancy. Each of these

challenges is being addressed by states,

and by federal and local partners, as

public health leaders and policymakers

seek to vaccinate as many people as

possible in the coming months. Under-

standing these challenges more deeply

and incorporating lessons learned from

early rollout experiences into future

planning are essential to improving vac-

cine distribution in the months ahead.

SPEED, EFFICIENCY,
PRIORITY GROUPS, EQUITY

The early planning efforts of state health

agencies in October 2020 using the

CDC’s COVID-19 Vaccination Program In-

terim Playbook for Jurisdictional Opera-

tions assumed a limited initial supply of

vaccines.11 Accordingly, states outlined

plans for prioritizing early access to

certain populations who were most

vulnerable to virus exposure or who

were most likely to experience severe

illness if infected. Adapting to unpre-

dictable shifts in vaccine supply and

changes in federal policy in the early

weeks of the campaign, and working to

quickly respond to emerging logistical

challenges have become a daily chal-

lenge for state immunization programs.

In no instance has this task been more

difficult than in identifying who should

be first in line to receive the vaccine in a

manner that is fair, efficient, and clear to

the public. Early uncertainty in priority

groups and in vaccine supply availability

meant that state plans needed to be

iterative, high-level documents that

addressed categories of operations and

not detailed logistics. These initial doc-

uments were not specific tactical plans

that could estimate the throughput

needed and staffing capacity week by

week.

With the authorization of both the

Pfizer and Moderna vaccines, the CDC’s

Advisory Committee on Immunization

Practices (ACIP) recommended a de-

tailed prioritization scheme for deliver-

ing limited vaccine to health care

workers, elderly individuals, those at risk

for severe illness, and essential work-

ers at high risk for exposure.12 ACIP’s

recommendations, however, are just

that—recommendations—and gover-

nors ultimately decided what groups

would be eligible to receive a vaccine on

a state-by-state basis. Although states

consistently adopted ACIP’s recom-

mendations for the first phase of the

campaign (phase 1a), which prioritized

health care workers and long-term care

residents and staff, states developed

significantly more varied approaches for

phases 1b and 1c, which included cat-

egories or subcategories of individuals

older than 65 years, individuals with

comorbidities, and a broader group of

essential workers.

Early in the rollout, as states faced

hesitancy in some communities and

sites reported difficulty in filling vacci-

nation slots because of scheduling,
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demand, and the complexities associ-

ated with thawing and storing the vac-

cine and the delivery of vaccine in very

specific quantities, many states shifted

to broadening eligibility categories to

ensure that vaccine could be delivered

to others to avoid waste or unused

dosages. Spurred by changes in federal

policy in the last week of the Trump

administration, which proposed to tie

states’ future vaccine allocations to a

state’s performance in administering

and reporting vaccinations, a number of

states further expanded eligibility cate-

gories to rapidly expand the flow of

vaccines into their population. Although

the Biden administration did not im-

plement such a performance-based

policy, it did continue to push for a more

flexible interpretation of ACIP guidelines

and suggested that states could speed

up vaccination efforts if they expanded

beyond initial eligibility groups (i.e.,

hospital and frontline health care

workers and residents of long-term

care facilities).

Additionally, although flexibility in

prioritization and allocation has allowed

states to develop strategies that can

meet each state’s unique public health

infrastructure and needs, shifting ap-

proaches and variability across states

has contributed to confusion and diffi-

culty in communicating vaccine eligibility

and availability to the public. As vaccine

supply becomes more predictable, and

as state and local tactical plans shift

toward expanding the number of vac-

cination sites in retail pharmacies and

additional public health clinics, a more

predictable schedule of what priority

groups will be vaccinated and when is

anticipated. This will not, however, ad-

dress interstate variation in eligibility, as

these are state decisions, nor will it ad-

dress vaccine availability, as the federal

government has assumed procurement

of available vaccine on behalf of all

states.

To help provide the public with up-to-

date information, a number of states

have developed scheduling systems and

information campaigns to help individ-

uals determine when they can expect to

receive the vaccine. Additionally, some

states have begun allowing individuals

to preregister through state portals,

which will provide up-to-date informa-

tion on current eligibility and appoint-

ments for vaccination. The ability to

schedule appointments online is im-

portant, but also needs to be com-

plemented by phone and in-person

sign-ups for individuals who lack

Internet access or are not fluent in

using online systems.

VACCINATION
WORKFORCE AND
CAPACITY

Many state immunization programs al-

ready have networks of providers and

health systems enrolled as vaccine

providers who are very familiar with

typical vaccination activities as part of

their day-to-day operations. However,

this provider capacity is not sufficient to

support the rapid distribution of COVID-

19 vaccine at scale, and states need to

continue to expand their workforce to

increase the numbers of vaccinators

and sites for vaccine distribution. In the

initial phase 1a rollout, many states

partnered with health systems in their

states for the initial distribution to health

system staff. States also had the option

of participating in a federal government

pharmacy program in which the federal

government partnered with pharmacy

companies CVS and Walgreens to pro-

vide the capacity for vaccinating long-

term care staff and residents in every

state.

States have considered a variety of

approaches for expanding their pools

of potential vaccinators. Although the

federal government has already autho-

rized pharmacists to procure and ad-

minister COVID-19 vaccines, several

states are examining expanding their

scope of practice or licensure for COVID-

19 vaccine administration by nontradi-

tional providers, such as advanced

emergency medical technicians, para-

medics, and medical and nursing stu-

dents. Additionally, several states have

identified plans or announced emer-

gency waivers allowing nontraditional

partners, such as respiratory therapists,

dentists and dental hygienists, podia-

trists, midwives, and veterinarians, to

provide additional support and capac-

ity.13 States and local health agencies are

mobilizing volunteers through public

health efforts such as the Medical Re-

serve Corps.14

To boost capacity, states are consid-

ering or have announced plans for

deploying their National Guard to assist

with vaccine administration and other

logistical efforts.15 States are also ex-

amining a variety of vaccine delivery

modalities to address barriers facing

underserved populations. These include

using seasonal influenza and drive-

through testing sites as large-scale

community vaccination sites, encourag-

ing pharmacies to set up outreach

clinics, and using other sites such as

mobile health clinics, federally qualified

health centers, Indian Health Service

clinics, homeless shelters, harm reduc-

tion sites, churches, and primary care

offices.

COMMUNICATIONS AND
VACCINE HESITANCY

Across the country, states have ob-

served hesitancy among health care
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workers and nursing home staff, which

are disproportionately composed of in-

dividuals of color. According to recent

research,16 a significant percentage of

Black and Latinx community members

reported concerns about safety or side

effects, preferring to take a wait and see

approach that would allow others to

go first. Other respondents reported a

significant distrust of public health au-

thorities, rooted in both historical trauma

and contemporary concerns, which con-

tributes to vaccinate hesitancy. Ensuring

that communities have access to culturally

appropriate resources and information,

delivered through trusted messengers, is

critical to addressing ongoing disparities

in the impact of COVID-19.

To address these challenges, states

have employed different strategies, as

outlined in their vaccination distribution

plans and refined in response to actual

events. States are launching public in-

formation campaigns to communicate

with the public about COVID-19 vaccine

availability and safety. Some states have

engaged communication firms to design

and implement these strategies, and

others will work through existing com-

munications resources and partner-

ships, including federal efforts currently

under way. States are also drawing on or

building partnerships with community

leaders, faith-based leaders, and trusted

community organizations to reach criti-

cal populations, minimize misinforma-

tion, and increase public acceptance

among communities of color.

MEETING THE CHALLENGE

An accurate forecasting of supply re-

mains a critical issue to be addressed

at the federal level, as week-to-week

changes in supply continue to severely

challenge logistical planning efforts. The

recent announcement of $3 billion in

federal funding to support vaccination

activities in the states and territories will

provide welcome relief to public health

agencies strained from months of pan-

demic response, as will the Biden ad-

ministration’s initiative to expand the

support provided to states for vaccina-

tion efforts.17 However, states will need

to act quickly and judiciously in dis-

persing new funding to support urgently

needed communications, outreach ef-

forts, and technology solutions; mobi-

lizing mass vaccination clinics; and hiring

trained personnel to support these ef-

forts. States will also turn to strategies to

increase clinic capacity so more individuals

receive the vaccine more quickly. Such

efforts include setting up mass vaccination

clinics that states will need to partner with

a number of different organizations.

Themedia and some federal and state

policymakers have scrutinized the early

weeks of the COVID-19 vaccine rollout as

failing to meet initial expectations for

numbers of individuals vaccinated. The

reasons for the perceived slow start to

this unprecedented COVID-19 vaccine

rollout are complex and multifaceted,

and health officials predicted many of

them before December 2020.17 These

include shifting supply projections and

uncertainty in weekly total allocations of

vaccine to states, a lack of commitment

of federal funding to states to support

vaccine distribution at scale until two

weeks into the rollout itself, delays in

the reporting of doses administered

as new tracking systems were set up,

delays in provider reporting of the num-

ber of individuals vaccinated in their

clinics, vaccine hesitancy among many

groups eligible to be vaccinated including

health care workers and residents and

staff of long-term care facilities, and many

other challenges that can accompany the

launch of a public health campaign of this

scale and complexity.

States are now expanding partner-

ships and collaborations with key

stakeholders, such as pharmacies,

community health centers, community

organizations, and employers, to ad-

dress challenges and ensure that vac-

cines are distributed in an equitable and

fair manner in every jurisdiction. As re-

ported by the Association of State and

Territorial Health Officials, most states

predict a rapid increase in the number of

individuals a state will be able to vacci-

nate after expected problems and early

issues with the vaccine rollout.18 How-

ever, the vaccine production and supply

required to meet demand remain a

concern. The early challenges of the

vaccine rollout are important to address

as states and territories collaborate with

local and federal partners to improve

vaccine distribution in the months

ahead.
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With the recent US Food and Drug

Administration approval of the

Pfizer-BioNTech and Moderna SARS-

CoV-2 vaccines, the United States has

begun COVID-19 vaccine dissemination.

The vaccination program is historic in its

massive scope and complexity. It requires

accurate, real-time estimates of vaccine

coverage to assess progress toward

achieving herd immunity. UnderOperation

Warp Speed, the US Centers for Disease

Control and Prevention (CDC) has con-

structed a federal database, or “data lake,”

to monitor vaccine coverage nationwide

and ensure that recipients receive both of

the necessary doses. The data lake will be

managed separately from existing state

and local immunization information sys-

tems (IISs), which house vaccine data in

all 50 states, five cities, the District of

Columbia, and eight territories. In an

open letter to the Director of the CDC in

late 2020, four organizations represent-

ing immunization managers and public

health officials expressed concerns

about the plan to include vaccine re-

cipients’ personal identifier information

in the data lake.1 They also urged

stronger coordination with IISs.

We wholeheartedly agree with both

points. While some IISs have limitations,

including incomplete data and poor

linkage with electronic health records

(EHRs), they also have a track record

of success, as during the 2009 H1N1

influenza pandemic.2,3 The current

moment demands that IISs be

strengthened. With enhanced IIS data

quality, we can reduce health inequities

and conduct more rigorous evaluations

of vaccine campaigns. Given the current

limitations of IISs, the planned data lake

may be a necessary stopgap for the

COVID-19 vaccine program. However,

the pandemic has radically increased

public awareness about the value of the

public health enterprise. We must seize

this unprecedented opportunity to

achieve long-standing goals to increase

funding and streamline policies for IISs.

THE COVID-19 DATA LAKE

Operation Warp Speed’s data lake is

managed federally, but it relies on state

and local IISs to collect data. IISs, on the

other hand, are managed by the very

people who are responsible for admin-

istering vaccines and have thus estab-

lished relationships with vaccine

providers. Perhaps the most contro-

versial aspect of the data lake is the plan

for inclusion of identifiers (name, sex,

date of birth, address, and race/

ethnicity) of vaccine recipients. Identi-

fiers are typically stored in IISs and are

not reported to federal organizations.

Trump Administration officials stated

that identifiers are required to coor-

dinate the administration of multidose

vaccines, estimate vaccination cover-

age, and monitor adverse reactions,

but these are standard functions of

IISs. Concerns about how identifiers

may be used by the federal govern-

ment (e.g., to deport people) could

undermine public trust and threaten

the vaccine program’s success. The

Biden Administration’s 200-page na-

tional strategy for COVID-19 response

includes a goal to modernize data

collection and reporting to guide

pandemic response, but it does not

explicitly mention IISs.

HOW TO STRENGTHEN IISs

According to the Advisory Committee on

Immunization Practices (ACIP), IISs have

the potential to ensure proper vacci-

nation dosage, generate reminders

about upcoming vaccinations, minimize

vaccine waste, reduce time spent lo-

cating vaccination records, and evaluate
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vaccine campaigns. We believe there are

three key improvements that, if under-

taken, will unlock this potential.

First, IISs must receive all vaccination

records, including those of older chil-

dren and adults. A 2012 study esti-

mated that 42% of states and localities

operating IISs lacked a reporting man-

date for vaccine providers.3 Without

reporting mandates, data are typically

incomplete, and IISs cannot reliably

evaluate vaccination campaigns. While

reporting to IISs is high for young chil-

dren’s vaccination records (96% in

2019), it is lower for older children and

adults (82% for 11–17 years and 60%

for ≥19 years in 2019).4 The pandemic

response effort will require immuniza-

tion data for all ages, especially older

adults, who are more vulnerable to

COVID-19.

Second, IISs require more complete

demographic information. Race/

ethnicity, occupation, and residence

type (e.g., long-term care) data are

needed to facilitate prioritized SARS-

CoV-2 vaccine administration. Occupa-

tion and residence type are not in-

cluded in the CDC’s recommended core

IIS data elements, although the CDC’s

pandemic plans prioritize risk groups

by occupation. Race/ethnicity data are

included but are incomplete in some

IISs, preventing the examination of vac-

cination disparities based on these vari-

ables.5 Vaccine hesitancy is greater in

Black populations, and minorities have

been disproportionately impacted by the

pandemic.6 Identifying gaps in vaccina-

tion coverage by race/ethnicity is essen-

tial to reducing such inequities.

Third, increased linkage between IISs

and EHRs is needed to support more

rigorous evaluations, thereby increasing

vaccine campaign effectiveness. If linked

with EHR data, IIS data could be used

to help assess SARS-CoV-2 vaccine

effectiveness and safety within age and

race/ethnicity subgroups. The unprec-

edented speed of SARS-CoV-2 vaccine

development makes postlicensure

evaluation especially important. Such

data linkage would also benefit evalu-

ations of school-based influenza and

human papillomavirus vaccination

programs, among others. However, in-

teroperability between IISs and EHRs is

often limited because of conflicting

regulations governing IISs and patient

privacy.3

POLICY REFORM AND
INCREASED FUNDING

The solutions for strengthening IISs are

clear: policy reform and increased

funding. IISs are governed by over 984

federal, state, and local policies in 13

areas of law.2 This often overlapping and

contradictory hodgepodge of regula-

tions creates confusion and hampers IIS

effectiveness. The CDC, ACIP, and Na-

tional Vaccine Advisory Committee

provide best practices and guidance for

IIS managers, but we need to reform

laws to make them clear and uniform

across all IISs in the following ways.

First, policies to protect patient pri-

vacy must be standardized to reduce

confusion. Currently, patient privacy

protections are specified not only by

state and local IIS-specific regulations

but also federal laws, such as the Health

Insurance Portability and Accountability

Act, resulting in confusion. Vaccine

providers’ liability concerns contribute

to inadequate reporting to IISs.2

Streamlining these policies could thus

increase reporting to IISs and protect

privacy and public health.

Second, all states need policies au-

thorizing and facilitating data transfers

between IISs. Vaccine administration

increasingly occurs across multiple

localities and states. To accurately cap-

ture vaccination in different locations,

IISs need to share data across city and

state lines, but only about half do so.2 In

some states, IISs do not have the legal

authority to share data with other IISs3;

in others, data exchange agreements

are needed to share data, which can

slow or prevent data sharing.

Third, policies must encourage rather

than hinder IIS innovation. There is no

shortage of technological innovations to

increase reporting to IISs (e.g., the in-

tegration of smartphone apps with IISs,

as is done in Canada); however, the

complexity of current policies relating to

vaccine data privacy and transfer ham-

pers innovation.

Improvements to IISs will require ad-

ditional funding to support IIS computing

infrastructure and staff time. Historically,

IISs have been funded by federal, state,

and local governments and foundations.

Since 2014, the annual federal budget

appropriation for immunization pro-

grams under Section 317 of the Public

Health Service Act has remained the

same at approximately $611000.7 This

pales in comparison with the billions of

dollars of federal funding devoted to

SARS-CoV-2 vaccine development. The

March 2020 Coronavirus Preparedness

and Response Supplemental Appropria-

tions Act provided the CDC with $500

million to modernize public health data

systems, and the December 2020 coro-

navirus stimulus bill included $8.75

billion in CDC funding to support

COVID-19 vaccine dissemination and

measurement of vaccination coverage.

However, public CDC documents do

not indicate whether any of these

funds will be allocated specifically to

strengthen IISs. Without increased and

sustained funding, IISs will not realize

their full potential, even if the policy

reforms outlined above are achieved.
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CONCLUSIONS

The public health departments that run

IISs cannot lobby legislatures responsible

for IIS policy. However, physicians, epi-

demiologists, and public health profes-

sionals can use their voices to express

the importance of IISs, particularly during

the COVID-19 pandemic, to advocate for

policy reform and increased funding.

The recommendations to make IISs

more effective are not new,2,3 but the

opportunity to achieve them is. We

must capitalize on this moment to

strengthen our public health systems

so that we may save more lives in a

more equitable manner in the current

pandemic and beyond.
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COVID-19—The Case for Rethinking
Health and Human Rights in Prisons
Jörg Pont, MD, Stefan Enggist, MSc, Heino Stöver, PhD, Stéphanie Baggio, PhD, MSc, Laurent Gétaz, MD, and Hans Wolff, MD, MPH

This article considers health and human rights implications for people deprived of liberty during the COVID-

19 crisis. The health risks of incarceration for individual and community health, particularly in overcrowded

and underresourced prisons and detention centers, are well known, but with the COVID-19 pandemic

have become a public health emergency.

Physical distancing in prisons is hardly manageable, and protective means are poor or lacking.

Emergency releases have been shown to be feasible in terms of public safety but lack sustainability in

reducing the number of people living in detention, and, globally, only a small proportion of them have been

released. Without controlling the infection inside prisons, global efforts to tackle the spread of the disease

may fail. People living in detention are not only more vulnerable to infection with COVID-19 but they are

also especially vulnerable to human rights violations induced by inappropriate restrictions under the pretext

of infection control. Therefore, alternatives for detention should be promoted and the number of in-

carcerated people radically decreased.

This article calls on policymakers and all professionals involved in public health and criminal justice not to

waste the opportunities provided by the crisis but to act now. (Am J Public Health. 2021;111:1081–1085.

https://doi.org/10.2105/AJPH.2021.306170)

The COVID-19 pandemic is imposing

excessive health problems upon

persons living in detention (PLDs) and to

those working in detention settings. The

prepandemic health risks of incarcera-

tion for individual and community health

including high prevalence of infectious

diseases in PLDs, increased risks of

transmission, insufficient screening and

health care in prison, and spread of in-

fectious diseases to the community by

released PLDs have been clearly

documented.1,2 Similar health risks are

found in detention settings worldwide

even if themagnitude of health risksmay

differ between detention settings and

penitentiary systems and depending on

countries’ imprisonment and occupancy

rates and staffing levels as well as prison

health care governance.3 The risks are

particularly high in overcrowded and

underresourced detention centers, a

pattern that is repeated, sadly, in the

majority of countries worldwide.4,5

Hence, the demands of the International

Covenant on Economic, Social, and

Cultural Rights, “the right of everyone to

the highest attainable standard of

physical andmental health”6 are rarely, if

ever, met in persons deprived of liberty.

The number of PLDs worldwide is

growing at a rate that exceeds the rate

of population growth, recently topping

11 million. The global numbers of per-

sons in pretrial detention,7 of impris-

oned females,8 and of aging imprisoned

persons9 are also constantly increasing

and this also has to be assumed for

detained refugees and asylum seekers

for whom no global numbers are avail-

able. In 2020, at least 124 countries

exceeded their maximum occupancy

rates, in 23 by more than 200%. The

rising numbers of PLDs and prison

overcrowding are not a consequence of

rising crime rates but of current criminal

justice policies including overuse of pre-

trial detention,10,11 of the war on drugs

that lapsed into a war on drug users who

worldwide now represent a major pro-

portion of PLDs, and of applying incar-

ceration for failure to pay a fine.

The impact that prison health has on

community health has been demon-

strated and proclaimed by the World

Health Organization (WHO).2,12 For ef-

fectively fighting HIV, hepatitis C, and

tuberculosis infection, the inclusion of

PLDs in public health programs has

become indispensable,2,13–16 and a clear

relationship between prison popula-

tion growth and increased incidence

of tuberculosis and drug-resistant
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tuberculosis in the communities has

been documented.17

THE COVID-19 PANDEMIC

The chronic health plight of PLDs and

the consequences on public health have

now, with the COVID-19 pandemic, be-

come an acute public health emergency.

Throughout the pandemic, physical

distancing has been the backbone for

controlling the spread of COVID-19, a

measure hardly manageable in custodial

settings, particularly in overcrowded ones.

In prisons and detention centers the

provision of protective means is often

poor or lacking and poor ventilation in-

creases the transmission risk of airborne

infections. Health care professionals in

custodial settings are often understaffed,

and the increasing age of PLDs,18 high

prevalence rates of chronic health prob-

lems,1 and inadequate provision of health

care19 increase susceptibility to severe

COVID-19 disease.20 The WHO has

warned that global efforts to tackle the

spread of the disease may fail without

controlling the infection inside prisons.21

By July 2020, internationally, 102 000

PLDs tested positive for severe acute re-

spiratory syndrome coronavirus 2 (SARS-

CoV-2), and 1500 deaths from COVID-19

had been reported.22 Lack of testing,

symptom-based rather than mass test-

ing,23 insufficient data collection, and de-

ficient transparency of reporting suggest

that the true number of cases and deaths

was much higher.24 The highest national

numbers as of September 2020 stem from

US prisons where 155000 persons had

testedpositive andmore than1000diedof

COVID-19. The rate of COVID-19 cases in

prisons was more than 4 times the rate of

US residents, and the average COVID-19

mortality in prisons was twice as large as

the mortality in the general population,

adjusted for sex, age, and race/ethnicity.25

Emergency reactions undertaken by

penitentiary administrations included

compulsory isolation; quarantine for newly

admitted, suspected, and infected impris-

oned persons; and restricted activities with

persons circulating between community

and prison while custodial staff continued

circulating between in- and outside. The

suspension or denial of personal visits by

families, who provide badly neededmental

support and often also livelihood for PLDs,

brought on violent riots in several coun-

tries21 with high death rates.26

Many states resorted to reducing PLD

numbers by emergency releases. Interna-

tional organizations21,24,27 recommend pri-

oritizing release of offenders in pretrial

detention, older and ill persons, juveniles,

pregnant women, breastfeeding women,

mothers with children, and persons

imprisoned for minor offenses and nonvi-

olent crimes. However, only a fifth of the

countries engaging in early release strate-

gies included women, and in 28 countries,

PLDs with drug-related offenses have been

excluded despite the small risk they pose

for public safety.24 Although somecountries

released tens of thousands of PLDs, not

more than 5.8% of the global prison pop-

ulation had been released by July 2020.24

It is a matter of great concern that

some countries have been reported to

select only nonpolitical PLDs for release

while keeping political PLDs in deten-

tion.28 The selective exposure of political

PLDs to the COVID-19 risk in prisons

with insufficient care conditions may be

seen as an equivalent of a biological

weapon against political opponents and

a severe human rights violation.

THE HUMAN RIGHTS
DIMENSION

According to the European Committee

for the Prevention of Torture and In-

human or Degrading Treatment or

Punishment, “Protective measures must

never result in inhuman or degrading

treatment of persons deprived of their

liberty.”27 The WHO pointed out that

“people in prisons and other places of

detention are not only likely to be more

vulnerable to infection with COVID-19,

they are also especially vulnerable to

human rights violations.”21

Lockdownmeasures inside the locked

prison environment further reducing

the scanty movement and activities of

PLDs and restrictions of contacts with

families and legal representatives can

easily amount to human rights

violations.

According to the International Cove-

nant on Civil and Political Rights, the

right to liberty may be derogated in

times of public emergencies. However,

any restriction or limitation on the

grounds of health needs to be tempo-

rary, necessary, proportionate, nondis-

criminatory, legally authorized, subject

to review, and the least-restrictive

alternative.29,30

The human rights challenge in infec-

tion control measures in prison is two-

fold: (1) not ensuring optimal protection

of PLDs’ health amounts to a human

rights violation, and (2) inappropriate

restrictions of PLDs’ rights under the

pretext of health protection also result

in a human rights violation.

Compulsory measures restricting lib-

erty belong to the basic methods of

control of infectious diseases.31 Even

though the suspension of human rights

in times of emergency is explicitly rec-

ognized in the International Covenant

on Civil and Political Rights, coerced

quarantine, isolation, and other restric-

tions of liberty implicitly raise disputes

between public health and human

rights positions, particularly in the co-

ercive environment of a prison. The

United Nations Office of the High
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Commissioner of Human RightsWorking

Group on Arbitrary Detention recently

set a benchmark by emphasizing “that

the prohibition of arbitrary deprivation

of liberty is absolute and universal. Ar-

bitrary detention can never be justified,

whether it be for any reason related to

national emergency, maintaining public

security or health.”30(p2)

Restrictive measures in addition to

those intrinsic in prison run the risk of

infringing on human dignity of PLDs by

making them become mere objects of

administrative procedures rather than

subjects of individualized sentence

plans allowing them to perceive them-

selves as individuals. This may amount

to a violation of Article 3 of the European

Convention of Human Rights: “No one

shall be subjected to torture or to in-

human or degrading treatment or

punishment.”32(p7) Lack of personal

space and movement of prisoners have

been frequently judged as violations of

Article 3 by the European Court of Hu-

man Rights.33

Mann et al. wrote in 1994,

At present, an effort to identify

human rights burdens created by

public health policies, programs

and practices, followed by negoti-

ation towards an optimal balance

whenever public health and hu-

man rights goals appear to conflict,

is a necessary minimum. An ap-

proach to realizing health objectives

that simultaneously promotes - or

at least respects - rights and dignity

is clearly desirable. . . .34

And, in 1997, Mann wrote, “. . . it will

require innovation, experiment, and

risk-taking.”35

In tackling the current pandemic and

anticipating future pandemics, this is

even more true. The revision of

incarceration policies and the introduc-

tion of new policies that are potentially

more effective, such as abstaining from

incarceration whenever possible, also

provide an opportunity for improving

individual and community health while

staying in line with human rights.

POSSIBLE INTERVENTIONS
AND STRATEGIES

International organizations providing

guidance for prevention and control of

COVID-19 in prisons21,24,27 recommend

an array of interventions including

strengthening the resources for health

care in prison and the reduction of PLD

numbers. However, in light of the long-

standing demands and unmet needs of

proper staffing and financial support of

prisons, it seems unlikely that just in

times of the pandemic-caused eco-

nomic crisis the strengthening of human

and material resources will be accom-

plished and the long-standing recruit-

ment problems for prison staff will

improve given their high risk of infection.

The recommended reduction of PLD

numbers should be achieved by (1)

applying pretrial detention only as a rare

exception, (2) releasing vulnerable PLDs

and those sentenced for minor and

nonviolent crimes, and (3) introducing

noncustodial sentences whenever pos-

sible and applying incarceration only as

a last resort. The attained space and

resources will allow for better physical

distancing and better access to health

protection and care of the remaining

PLDs.

Recent reports show that releases are

feasible in terms of public safety.36,37

However, releases reduce PLD numbers

and overcrowding only temporarily

without a sustainable effect. For reme-

dying the intolerable health situation of

overcrowded and understaffed prisons

and for being prepared for future epi-

demic outbreaks, sustainable measures

reducing incarceration rates by systemic

and long-term reforms are needed in-

cluding the following:

· Prevention of crimes through social

measures without recourse to crim-

inal law (e.g., using restorative justice

approaches);

· Diversion of minor offenses by

warnings and cautions, mediation,

fines, restorative justice, and referral

to treatment;

· Reducing pretrial detention by

enforcing time limits of criminal

proceedings, bail, and alternatives to

pretrial detention;

· Abandoning imprisonment as a

standard sanction by training of judges,

electronic supervision, community

sentences, fines, and assistance of of-

fenders to comply with them;

· Abandoning imprisonment of

children, juveniles, caretakers of

children, mentally ill persons, and

drug-addicted persons by diversion

to education, restorative noncustodial

measures, and medical or other care;

· Reducing sentence lengths legisla-

tively and by practice; and

· Strengthening parole systems for

early release and assistance to

released PLDs by placement in

supervised community

accommodation.38

Published recommendations to re-

duce overcrowding in prisons5 provide

detailed proposals in this regard. There

is an, albeit slow, increase of sanctions

without deprivation of liberty in Europe,

whereas noncustodial measures as an

alternative to pretrial detention are still

seldom used.39

Main barriers to effectively reducing

prisoner numbers are overuse and
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misuse of pretrial detention10 and the

tenacious, media-fueled belief of the

public and politicians in deterrence by

tough incarceration practices, which

have not shown any demonstrable effect

on reduction of crime but have induced

the current global prison crisis.

Strategies chosen should have a sus-

tainable effect and take into account the

prepandemic global health plight in

prison. The frequently expressed wish for

a “return to normality” after the COVID-19

crisis is, in the prison health context, a

threat rather than a desirable aim.

PRISON ABOLITIONISM
MOVEMENTS

The lack of evidence that incarceration

achieves reduction of crime and human

rights concerns has motivated the de-

velopment of a global penal abolitionism

movement during the past decades,40,41

and concerns on health in prisons

contributed to it. Positions within the

movement differ in their philosophical

and political backgrounds and in the

extent of their demands. Their common

denominator is a radical reduction of

PLDs and replacement of the current

criminal law practices by restorative and

transformative justice.

The global emergency situation in

prisons because of the pandemic on top

of the global prison crisis gives reason

for urgently transferring the theoretical

philosophical considerations of the ab-

olitionism movement to a practical po-

litical discourse. As Mann wrote in

“Health and Human Rights: If Not Now,

When?” “. . . it will require innovation,

experiment, and risk-taking.”35

CONCLUSIONS

The impact the COVID-19 pandemic has

had on our current prison systems is a

humanitarian disaster. It is a reminder

that we should take note of the long-

standing principle that incarceration for

any legal purpose should be the very last

resort and be applied only if absolutely

unavoidable as a rare exception rather

than as standard penal procedure. With

the COVID-19 pandemic, this principle

became an indispensable necessity for

individual and public health. Instead of

deprivation of liberty as a punishment

for whatever offense or crime, new ways

of restorative and transformative justice

are needed, focusing more on the vic-

tims rather than only on the perpetrator,

more on responsibility rather than on

guilt, and more on penitence by in-

demnification rather than by taking away

liberty. We must urge policymakers,

governments, penitentiary and public

health legislators, judges, penitentiary

practitioners, and other detention au-

thorities not to waste the opportunities

provided by the crisis but to act

now.
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Gétaz L, Wolff H. COVID-19—the case for rethinking
health and human rights in prisons. Am J Public
Health. 2021;111(6):1081–1085.

Acceptance Date: January 9, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306170

CONTRIBUTORS

J. Pont led the writing, and all authors made sub-
stantial contribution to the conceptualization and
analysis of the work, revised it critically, and ap-
proved the final version of the article.

CONFLICTS OF INTEREST

None of the authors has any potential and actual
conflicts of interest.

HUMAN PARTICIPANT PROTECTION

No protocol approval was necessary because data
were obtained from secondary sources.

REFERENCES

1. Fazel S, Baillargeon J. The health of prisoners.
Lancet. 2011;377(9769):956–965. https://doi.org/
10.1016/S0140-6736(10)61053-7

2. Dolan K, Wirtz AL, Moazen B, et al. Global burden of
HIV, viral hepatitis, and tuberculosis in prisoners
and detainees. Lancet. 2016;388(10049):1089–
1102. https://doi.org/10.1016/S0140-6736(16)
30466-4

3. McLeod KE, Butler A, Young JT, et al. Global prison
health care governance and health equity: a critical
lack of evidence. Am J Public Health. 2020;110(3):
303–308. https://doi.org/10.2105/AJPH.2019.
305465

4. United Nations Human Rights Council. Human
rights implications of overincarceration and
overcrowding. Report of the United Nations High
Commissioner for Human Rights, 2015. Available
at: https://www.ohchr.org/Documents/Issues/
RuleOfLaw/A-HRC-30-19_en.doc. Accessed
December 19, 2020.

5. United Nations Office on Drugs and Crime.
Handbook on strategies to reduce overcrowding
in prisons. 2013. Available at: https://www.unodc.
org/documents/justice-and-prison-reform/
Overcrowding_in_prisons_Ebook.pdf. Accessed
December 19, 2020.

6. United Nations Office of the High Commissioner
for Human Rights. International Covenant on
Economic, Social, and Cultural Rights. Available at:
https://www.ohchr.org/en/professionalinterest/
pages/cescr.aspx. Accessed December 19, 2020.

7. World Prison Brief. More than three million people
are held in pre-trial detention and other forms of
remand imprisonment worldwide. April 2, 2020.
Available at: https://prisonstudies.org/news/more-
three-million-people-are-held-pre-trial-detention-
and-other-forms-remand-imprisonment. Accessed
December 19, 2020.

8. Walmsley R. Variations and growth in the levels of
female imprisonment. World Prison Brief. March
12, 2014. Available at: https://prisonstudies.org/
news/female-imprisonment. Accessed December
19, 2020.

9. Psick Z, Simon J, Brown R, et al. Older and
incarcerated: policy implications of aging prison
populations. Int J Prison Health. 2017;13(1):57–63.
https://doi.org/10.1108/IJPH-09-2016-0053

10. Penal Reform International. Overcrowding.
Available at: https://www.penalreform.org/issues/
prison-conditions/key-facts/overcrowding.
Accessed December 19, 2020.

1084 Analytic Essay Peer Reviewed Pont et al.

RESEARCH AND ANALYSIS
A
JP
H

Ju
n
e
20

21
,V

o
l1

11
,N

o
.6

mailto:joerg.pont@meduniwien.ac.at
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306170
https://doi.org/10.1016/S0140-6736(10)61053-7
https://doi.org/10.1016/S0140-6736(10)61053-7
https://doi.org/10.1016/S0140-6736(16)30466-4
https://doi.org/10.1016/S0140-6736(16)30466-4
https://doi.org/10.2105/AJPH.2019.305465
https://doi.org/10.2105/AJPH.2019.305465
https://www.ohchr.org/Documents/Issues/RuleOfLaw/A-HRC-30-19_en.doc
https://www.ohchr.org/Documents/Issues/RuleOfLaw/A-HRC-30-19_en.doc
https://www.unodc.org/documents/justice-and-prison-reform/Overcrowding_in_prisons_Ebook.pdf
https://www.unodc.org/documents/justice-and-prison-reform/Overcrowding_in_prisons_Ebook.pdf
https://www.unodc.org/documents/justice-and-prison-reform/Overcrowding_in_prisons_Ebook.pdf
https://www.ohchr.org/en/professionalinterest/pages/cescr.aspx
https://www.ohchr.org/en/professionalinterest/pages/cescr.aspx
https://prisonstudies.org/news/more-three-million-people-are-held-pre-trial-detention-and-other-forms-remand-imprisonment
https://prisonstudies.org/news/more-three-million-people-are-held-pre-trial-detention-and-other-forms-remand-imprisonment
https://prisonstudies.org/news/more-three-million-people-are-held-pre-trial-detention-and-other-forms-remand-imprisonment
https://prisonstudies.org/news/female-imprisonment
https://prisonstudies.org/news/female-imprisonment
https://doi.org/10.1108/IJPH-09-2016-0053
https://www.penalreform.org/issues/prison-conditions/key-facts/overcrowding
https://www.penalreform.org/issues/prison-conditions/key-facts/overcrowding


11. Heard C, Fair H. Pre-trial detention and its over-use.
International Centre for Crime and Justice Policy.
Available at: https://prisonstudies.org/sites/
default/files/resources/downloads/pre-trial_
detention_final.pdf. Accessed December 19, 2020.

12. World Health Organization. Declaration of prison
health as part of public health. 2003. Available at:
https://www.euro.who.int/__data/assets/pdf_file/
0007/98971/E94242.pdf. Accessed December 19,
2020.

13. Ojikutu BO, Srinivasan S, Bogart LM, et al. Mass
incarceration and the impact of prison release on
HIV diagnoses in the US South. PLoS One. 2018;
13(6):e0198258. https://doi.org/10.1371/journal.
pone.0198258

14. He T, Li K, Roberts MS, et al. Prevention of hepatitis
C by screening and treatment in United States
prisons. Ann Intern Med. 2016;164(2):84–92. https://
doi.org/10.7326/M15-0617

15. World Health Organization. Combating hepatitis B
and C to reach elimination by 2030. Advocacy brief.
Available at: https://www.who.int/hepatitis/
publications/hep-elimination-by-2030-brief/en.
Accessed December 19, 2020.
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A Centenary Tale of Two Pandemics:
The 1918 Influenza Pandemic and
COVID-19, Part I
David M. Morens, MD, Jeffery K. Taubenberger, MD, PhD, and Anthony S. Fauci, MD

  See also Leavitt, p. 996.

Separated by a century, the influenza pandemic of 1918 and the COVID-19 pandemic of 2019–2021 are

among the most disastrous infectious disease emergences of modern times. Although caused by un-

related viruses, the two pandemics are nevertheless similar in their clinical, pathological, and epidemi-

ological features, and in the civic, public health, and medical responses to combat them. Comparing and

contrasting the two pandemics, we consider what lessons we have learned over the span of a century and

how we are applying those lessons to the challenges of COVID-19. (Am J Public Health. 2021;111:1086–

1094. https://doi.org/10.2105/AJPH.2021.306310)

It was the best of times when re-

nowned artist Marilee Shapiro Asher

finally left the hospital, in April 2020,

after five days of struggling with COVID-

19 (caused by severe acute respiratory

syndrome coronavirus 2 [SARS-CoV-2]).1

We know that Asher was glad to be home,

looking forward to returning to her studio

and her exhibitions, because she had

already written about what it was like

surviving an eerily similar respiratory ill-

ness as a 6-year-old girl: her most vivid

memory was not the days in bed, but fi-

nally being allowed to get up onemorning

and join her family at the breakfast table,

a joyous event signaling recovery.

That joyous breakfast was in 1918,

when Marilee survived the so-called

“Spanish” influenza, estimated to have

killed at least 50 million people world-

wide, one of the deadliest single events

in all of human history.2 Recovering from

COVID-19 last year, Asher, then in her

108th year, was among a dwindling co-

hort of 1918 pandemic survivors who

not only still remembered it but who also

werenow facing another lethal pandemic:

COVID-19. Childhood memories like

Asher’s were supplemented by an enor-

mous body of medical, scientific, public

heath, and societal information concerning

that earlier pandemic. It is worth reflecting

on this body of collective memory as we

travel through the dark uncertainty of

another pandemic that threatens and

impacts millions of lives. From the vantage

point of an additional century of medical

and social progress, it is hoped that we are

mastering history’s lessons.

THE 1918 INFLUENZA
PANDEMIC

Before 1918, influenza was a poorly

understood disease of unknown cause.

The 1918 pandemic appeared suddenly

in a few populous cities including in

China in June3 and in Northern Europe in

July‒August 1918.4 It rebounded over

most of the world (in both the Northern

and Southern Hemispheres) in Sep-

tember‒November 1918, featuring from

one to several additional recurrences

beginning in late 1918‒early 1919.2,5,6 In

the United States, an estimated 675000

people died in the first year, equivalent

to about 2.16 million deaths in today’s

much larger population, an approximate

1% case‒fatality ratio.2 The explosivity of

the pandemic was staggering. Bodies

were sometimes “stacked like cord

wood” in hospitals, or by roads outside

of cemeteries; coffins had to be mass

produced on a large scale (Figure 1).

Over a few years, the 1918 pandemic

settled into a pattern of less fatal annual

seasonality. Human influenza A viruses

were first isolated in 1933.7 At that time,

isolation materials from the 1918 pan-

demic were thought not to exist; how-

ever, decades later (1996–2005) the viral

genome was fully sequenced from RNA

fragments in pathological materials of

1918‒1919 pandemic victims; soon

thereafter, it was reconstructed as a fully

infectious virus and studied experi-

mentally.7 Viral descendants of the

1918 “founder” virus are still circulat-

ing today as seasonal influenza A vi-

ruses; subsequent pandemics in 1957,

1968, and 2009 all resulted from genetic
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updating of the 1918 virus via a muta-

tional mechanism called gene segment

reassortment.8 Over the period of a

century, viral descendants of this single

emergent virus have caused tens of

millions of additional deaths, adding to

the tragic losses of 1918. Fortunately, to

date, there is evidence that public health

restrictions to control COVID-19 (e.g.,

social distancing, mask wearing, busi-

ness closures) are controlling influenza

as well. As we are in the early second

year of the COVID-19 pandemic, we

cannot predict with certainty whether

the virus will persist as the 1918 influ-

enza virus did, or die out in the face of

growing population immunity associ-

ated with natural infection and new

COVID-19 vaccines.

CLINICAL AND
PATHOLOGICAL
COMPARISONS

Although caused by unrelated viruses,

the two diseases are similar in their

clinical features (Figure 2). Both are re-

spiratory viruses transmitted and ac-

quired via respiratory inoculation, and

both emerged in global populations

with little or no preexisting immunity.

Typical signs and symptoms of both

full-blown diseases include fever,

chills, fatigue, muscle aches, nasal con-

gestion or rhinorrhea, headache, and

cough, with variable sore throat,

dyspnea, and nausea, vomiting, or di-

arrhea. Both diseases feature many

mild, atypical, and asymptomatic

FIGURE 1— Both the (a) 1918 and the (b) 2020 Pandemics Featured Hastily Assembled Cemeteries, Mass Graves, and
Collections of Unburied Bodies

Note. Photo by Willy Kurniawan, courtesy of Reuters. Printed with permission.
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infections, but also complicating,

sometimes fatal, pneumonias in about

2% of those clinically ill. In the case of

COVID-19, unusual as well as late com-

plications are being noted with in-

creasing frequency, including tissue

and organ damage, neurological

complications, and inflammatory syn-

dromes. It is not clear to what extent, if

any, such complications occurred with

1918 influenza, although, curiously,

neurological complications were said to

be prominent in the 1889 influenza

pandemic.

Typical influenza pneumonia in 1918

occurred in a bronchopneumonic pat-

tern associated with secondary bacterial

pneumonias caused by pathogens car-

ried silently in the upper respiratory

tract, including Streptococcus pneumo-

niae, Streptococcus pyogenes, and

Infectious Agent
     Mechanism of emergence 
     Source of emergence 
     Cell receptor

     Viral preadaptation

Clinical & Pathological Disease
     Clinical

     Complications

     Pulmonary pathology

Epidemiology
     Preexisting immunity
     Mortality

     Morbidity
     Origin & spread

Public Health Responses

Treatment

Psychosocial Reactions

Novel respiratory virus  
Host switching
Wild waterfowl (Anseriformes)
Sialic acids on respiratory epithelia

Virus preadapted or quickly adapted to human 
spread

Upper respiratory disease, pneumonia
No viremia, no systemic disease

Secondary bacterial pneumonia, empyema

Viral pneumonia, DAD, edema
Microthrombi, variable hemorrhage in some
Aberrant immune response

Possible immunity in older persons
Case–fatality ratio about 1% in United States 

Higher mortality in infants, elderly, chronically ill

Pregnant women/fetuses

Mortality peak in adults aged 20–40 years
Morbidity peak in school-aged children
Spread by travel, from big cities, spread outward
R0 estimated to be about 1–2
Spread by droplet, aerosol, hands and fomites
Asymptomatic carriers
Super spreaders probable
Induces full or partial protective immunity

Persisted by means of viral evolution

Closures, isolation, social distancing, masks 
Bacterial vaccines
Supportive care, plasma therapy, no ICUs
No antibiotics or antivirals
Quack and untried remedies
Widespread disease fear 

recommendations
Altruism and helping others was common

Novel respiratory virus  
Host switching
Wild Rhinolophus bat 
ACE2 receptor on multiple cells, multiple 
organs

Virus preadapted or quickly adapted to human 
spread

Upper respiratory disease, pneumonia
Viremia with systemic disease, vascular 
damage
Secondary bacterial pneumonia less frequent; 
Multisystem disease
Viral pneumonia, DAD, edema
Microthrombi, variable hemorrhage in some
Aberrant immune response

less frequent

Prior immunity status not yet certain 
Case–fatality ratio estimated around 1% in United 
States 
Children and young adults: lower incidence & 
severity
No extreme mortality in pregnant 
women/fetuses? 
No mortality peak in adults aged 20–40 years
Low morbidity in children & young adults
Spread by travel, from big cities, spread outward
R0 about 1–2, but varies greatly
Spread by droplet, aerosol, hands, and fomites
Asymptomatic carriers 
Super spreaders
Induction of full or partial protective immunity not 
established
Persistence potential not yet established

Closures, isolation, social distancing, masks 
Bacterial vaccines, SARS-CoV-2 viral vaccines
Supportive care, plasma therapy, ICUs
Antibiotic, antivirals, glucocorticoids
Quack and untried remedies
Widespread disease fear 

recommendations
Altruism and helping others was common

FIGURE 2— Comparing Pandemics: 1918 Influenza and 2019 COVID-19

Note. DAD=diffuse alveolar damage; ICU = intensive care unit; SARS-CoV-2 = severe acute respiratory syndrome-2.
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Staphylococcus aureus.9,10 Initial autopsy

data from COVID-19 patients suggest a

similar histologic picture of viral pneu-

monic damage with, however, fewer

secondary bacterial pneumonias,11

perhaps in part reflecting widespread

use of broad-spectrum antibiotics not

available in 1918.

In both diseases, severe pneumonias

have been associated histologically with

diffuse alveolar damage, hyaline mem-

brane formation, pulmonary edema,

and, often, neutrophilic infiltrates11,12

(Figure 3). Autopsy studies of COVID-19

patients reveal widespread medium-

and small-vessel thromboses13;

pulmonary small-vessel thrombosis was

prominent in 1918 influenza as well14,15;

however, it has been less frequently

observed in more recent influenza au-

topsies (e.g., during the 2009 H1N1

pandemic16,17). In contrast to 1918, in

which tissue damage was mostly pul-

monary, in COVID-19, tissue damage has

been observed in tissues and organs

systemically.18

Important pathological differences

between the two infections (Figure 2)

include the following: influenza infects

primarily by binding to sialic acid re-

ceptors found on respiratory epithelial

cells, whereas SARS-CoV-2 infects

various cells of the respiratory tract,

gastrointestinal enterocytes, and arterial

and venous endothelial cells, as well as

arterial smooth-muscle cells, presum-

ably by binding to ACE2 receptors.19 As

influenza caused by human-adapted

influenza viruses is not associated with

viremia, live influenza virus has little di-

rect interaction with the systemic im-

mune system, explaining in part why

natural and vaccine-induced protective

immunity against influenza is often im-

perfect. Preliminary data from COVID-

19, however, suggest systemic infection

of multiple organs,20–22 which can po-

tentially elicit protective immunity more

durable than that of influenza, although

duration of COVID-19 protection re-

mains to be determined, and reinfec-

tions have been documented.23

EPIDEMIOLOGICAL
COMPARISONS

It is extremely difficult to know the exact

origin of any pandemic disease, because

emerging infectious agents arise via host

switching from an animal to a human,

after which successful adaptation

associated with human-to-human

transmission occurs.24–26 This process

necessarily takes time: by the time the

new disease is eventually recognized, its

occult beginnings are unlikely to be

discovered. In this regard, it is note-

worthy that over many centuries, from

the 1500s until the modern era, almost

all influenza pandemics were first rec-

ognized in Asia or Southeast Asia, and

then spread westward to Europe and, at

some point after the 16th century, from

Europe or Asia to the Western Hemi-

sphere.27 As some of the earliest evi-

dence of the existence of the 1918

pandemic came from China,28 this

same historical pattern remains

plausible, although the geographic

FIGURE 3— Representative Pulmonary Histopathology of (a) Fatal 1918
Influenza and (b) Fatal SARS-CoV-2 Infection Showing Acute Diffuse
Alveolar Damage With Pulmonary Edema and Hyaline Membranes

Source. Sauter et al.11 and Sheng et al.12

Note. SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2. The histologic patterns of
acute diffuse alveolar damage are virtually indistinguishable.
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origin of the 1918 pandemic remains

unknown, with hypotheses ranging from

China to Europe to the United States.28–30

When the 1918 pandemic was first

recognized clinically and epidemiologi-

cally in July 1918, and again in Septem-

ber‒November 1918, it was robustly

emerging almost simultaneously in large

populous cities all over the globe, in both

the Northern and Southern Hemi-

spheres. This pattern indicates that

rather than spreading from city to city

along travel routes at the time of such

explosive emergence, many regions of

the world must have been seeded by the

virus previously.2 Presumably, the rela-

tively slow global spread of infections by

ship, rail, and other means of human

travel went undetected until international

metropolitan mortality data began to

show excess respiratory mortality in-

creases. From these large cities, the

disease spread outward to smaller towns

and to rural areas, and also caused ad-

ditional rounds of global spread by ships.

Because of modern international air

travel, COVID-19 spread slightly more

rapidly than 1918 pandemic influenza;

however, the patterns of spread were

probably very similar: (1) local emer-

gences and initial spread that went un-

detected because of low case‒fatality,

followed by (2) local, national, and

eventually international movement of

infectious persons, leading to seeding of

cases in crowded metropolitan areas,

followed by (3) clusters of respiratory

disease mortality that were eventually

detected in sensitive metropolitan

mortality data, followed quickly by (4)

massive global emergence.31

SARS-CoV-2 was first detected in

Wuhan, Hubei Province, China, and

spread simultaneously outward within

China and via international air routes. It

is highly likely that SARS-CoV-2 emerged

from within a tight phylogenetic cluster

of Sarbecoviruses infecting Rhinolophus

(horseshoe) bats found mostly in

Southwest China and contiguous areas

of Cambodia, the Lao PDR, Myanmar,

and Vietnam.26,32,33 How the virus got to

the place of its initial detection, at least

850 miles away in Wuhan, remains un-

known; possible explanations include

the mobility and long-distance ranges of

various bat species, undetected cross-

infection from Rhinolophus to other bat

species, or infection and movement of

secondarily infected animal hosts or of

humans.

EMERGENCE VIA ANIMAL-
TO-HUMAN VIRAL HOST
SWITCHING

The 1918 pandemic “founder” virus was

genetically and functionally very similar,

in sequences of all eight genes, to avian

viruses that then existed, and that still

exist, in the global reservoir of wild wa-

terfowl (Anseriformes).34 It is unknown

whether an avian virus host-switched

directly into humans or first switched

into a different host, perhaps another

mammal, and from there to humans.35

However, phylogenetic analysis of the

human virus suggests that emergence

must have occurred in or shortly before

1918.2

SARS-CoV-2 is very close genetically to

numerous enzootic Sarbecoviruses of

Rhinolophus bats found in Southwest

China and contiguous areas, suggesting

one of three possibilities32,36–38: (1) an as-

yet-undiscovered enzootic Sarbecovirus

identical to SARS-CoV-2 emerged into

humans directly; (2) a different but

closely related Sarbecovirus emerged

directly into humans and spread silently

for some period of time, accumulating

new mutations as it adapted to human

transmission; or (3) humans were in-

fected via an intermediate animal host

that had originally been infected

by a Rhinolophus-transmitted

Sarbecovirus.36,37,39 Thus, 1918 influenza

and SARS-CoV-2 share the same origin

mysteries of direct versus indirect

emergence from a natural animal host,

and of extent of postemergence genetic

adaptation to humans.

Both 1918 influenza and COVID-19

are among the deadliest examples of

viral emergences from the animal‒hu-

man interface.33 How this happens and

what we can do to prevent it from

happening are among the most impor-

tant areas of research in the study of

emerging infections.33,40 The host-

switching ability of both viruses may be

an established evolutionary mechanism:

both 1918 influenza and SARS-CoV-2 are

promiscuous in their ability to infect

mammals, facilitating broad epidemicity

and epizooticity. In 1918, the human

virus was quickly transmitted to pigs,41

while housecats were sometimes in-

fected by their owners (as seen in pre-

vious influenza pandemics). A century

later, humans and pigs are still fre-

quently exchanging their influenza

viruses.42 Unexpected deaths of

chimpanzees and gorillas in 1918 were

thought to be attributable to influenza.

Horses, dogs, seals, and other animals

have also been involved in influenza vi-

rus exchanges.43 SARS-CoV-2 has in-

fected not only Rhinolophus bats, their

reservoir host, but also cats, dogs,

minks, and other animals44; closely re-

lated SARS-like viruses have infected

pangolins (Manis javanica, a species of

anteater).32 Such efficient intra- and in-

terspecies exchanges may have enhanced

evolution and survival of both viruses.

VIRAL TRANSMISSION

Both viruses are transmitted by the

respiratory route via large droplets,
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fine-particle (< 5 μm) aerosols, or by

hands or fomites contaminated with

respiratory secretions. Both viruses

spread by silent transmission—that is,

transmission by presymptomatic (incu-

bating) people, by asymptomatic in-

fected people, by people with mild or

atypical symptoms who are not recog-

nized as being potentially infectious,

and, less commonly, by people who have

recovered from illness but may still be

excreting virus.39,45 Unlike influenza,

SARS-CoV-2 infects enteric cells, but

gastrointestinal transmission has not yet

been shown to be important.

Preliminary evidence suggests

roughly equivalent effects of environ-

mental variables on spread of both

viruses (e.g., effects of airflow, temper-

ature, and humidity). This has important

implications for COVID-19 public health

control measures such as social dis-

tancing and controlling airflow in hos-

pitals, nursing homes, workplaces, and

recreational venues, such as restaurants

and bars.

Regarding seasonality, 1918 pan-

demic influenza was first detected in the

early summer of the Northern Hemi-

sphere and did not spread globally until

September‒October 1918. When it did

so, it aggressively spread not only in the

Northern Hemisphere but also in the

Southern Hemisphere’s spring season

(e.g., in South Africa46 and in New

Zealand47). Five hundred years of

observation48 suggest that influenza

pandemics can appear at any time of

year, but when they arrive in summer

they are likely to be somewhat blunted

until they reboundmore forcefully in the

fall; when pandemics arrive at other

times of year, summers seem to tem-

porarily slow viral spread.48 This pattern

was seen in both the 1957 and 2009

influenza pandemics; in the United

States, both pandemics arrived in the

spring, slowed down in the summer, and

then picked up in the fall. The presumed

reasons for this pattern include physical

effects of temperature and humidity on

viral spread and more summer hours

spent outdoors where airflow is optimal

and crowding usually less extreme. To

date, seasonal effects on COVID-19

spread have not been fully documented

because few regions have been in the

throes of COVID-19 for much more than

a full calendar year. Moreover, the ef-

fects of season and of often-intermittent

and incomplete public health control

efforts are hard to disentangle.

PATTERNS OF MORBIDITY
AND MORTALITY

In all circumstances studied over the

past 130 years, except in 1918–1920,

patterns of age-specific morbidity,

mortality, and case‒fatality for pandemic

influenza have been similar. Because

influenza pandemics emerge when all or

most of the global population lacks im-

munity to the new pandemic virus,

moderately high attack rates within the

first year, usually between 30% and 60%

of the population, are common. Age-

specific morbidity patterns have been

highly similar for known influenza pan-

demics, featuring peak morbidity rates

in school-aged children and young

adults, slightly lower rates in both very

young children and in adults aged 30 to

55 years, and much lower rates at older

ages (Figure 4). This pattern presumably

reflects exposure risks related to school,

work, and other congregating activities,

as well as the possibility of prior expo-

sure to related influenza viruses within

the older age group.

Overall influenza mortality varies sig-

nificantly, with some pandemic viruses

being highly pathogenic (approximate

1% case‒fatality in the United States in

the 1918 pandemic vs less than 0.05%

case‒fatality in the 2009 pandemic). The

elderly; people with serious respiratory,

cardiac, metabolic, and other diseases;

and pregnant women are always at el-

evated mortality risk from influenza.

With the exception of 1918–1920,

pandemic and seasonal influenza ex-

hibit a characteristic mortality pattern.

Age-specific influenza mortality is clas-

sically U-shaped, with elevated mortality

in infants and young toddlers and the

elderly, but with very low mortality at all

ages in between. A different pattern was

seen in 1918–1920: a W-shaped pattern

(Figure 4) featured a third mortality peak in

those aged 20 to 40 years. This pattern,

never seen before or since, disappeared

entirely in the early 1920s.50,51 It remains

unexplained, and, while likely not a signa-

ture of the 1918 virus, it may be related to

preexisting age cohort‒specific, cross-

protective immunity.

In the early stages of the COVID-19

pandemic, morbidity and mortality pat-

terns are still not fully established, in part

because of the relatively high percent-

age of asymptomatic infections coupled

with underdiagnosis of cases. Overall

case‒ and infection‒fatality ratios, which

are population structure‒dependent,

have been estimated from as high as 3%

to well below 1%.52 Speculative theories

to explain low morbidity and mortality in

the young include (1) protection affor-

ded by prior and recent exposure to

circulating endemic coronaviruses, two

of which—HCoV-HKU1 and HCoV-

OC43—are β-coronaviruses, albeit not

closely related to SARS-CoV-2; (2) in-

creased exposures to other infectious

agents that stimulate generic innate

immune responses; or (3) immune en-

hancement mechanisms.39

In contrast to influenza, which causes

high mortality and high fetal loss, sig-

nificant COVID-19 mortality in pregnant
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women and their fetuses is only now

beginning to become better appreci-

ated, although the extent of maternal

and fetal risks remains to be fully

established.53–56 In 1918, as in 2020,57

mortality was higher in the poor,

in African Americans and Native Ameri-

cans, in health care workers, and in

workers in crowded occupations.50,58–60

These patterns, observed for most

infectious diseases, reflect societal in-

equalities and inadequate occupational

safety measures.

As descendants of the 1918 influenza

virus persist to this day,8 a question
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FIGURE 4— Age-Specific Morbidity and Mortality of Influenza in 1918–1919 and, for Comparison, in 1928–1929, as
Determined by US “P and I” Data by (a) Incidence per 100 Persons Ill With Pneumonia and Influenza per Age Group;
(b) Mortality per 1000 Persons per Age Group; and (c) Case‒Fatality

Source. Morens and Taubenberger.49

Note. P and I = pneumonia and influenza. Parts b and c compare the W-shaped curves of age-specific mortality and case‒fatality seen in 1918–1919 with
more typical U-shaped curves from 1928 to 1929. Between 1889 and the present time, U-shaped curves have been seen in all pandemics and seasonal
epidemics except for 1918 and the several years thereafter. Morbidity andmortality data reflecting diagnoses of pneumonia and influenza (so-called “P and I”)
are still widely used today for epidemiological purposes (e.g., for estimating total influenza deaths during periods of influenza prevalence) because
incompletemorbidity reporting and imperfect death certificate accuracy greatly underestimate infections and deaths from influenza and its secondary bacterial
complications. National or large-population data permitting similar calculations for COVID-19 are not yet available, although preliminary data suggest that
age-specific mortality is very low in infants and children, rising regularly with age thereafter.
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arises about whether SARS-CoV-2 will do

the same. Furthermore, a possibility to

be considered is whether, similar to in-

fluenza, it will elicit a weakly protective

immune response and then circum-

vent that response with further viral

evolution by antigenic drift or other

mechanisms such as viral genetic

recombination. The recent (in late 2020)

emergences of SARS-CoV-2 genetic

variants, some apparently associated

with increased transmissibility and im-

mune escape,61 may be an early answer

to this question, auguring future

COVID-19 reemergences caused by

antigenically drifting strains, in a manner

analogous to the genetic drift of influ-

enza A viruses. Descendants of the 1918

virus still circulate; we can only speculate

whether SARS-CoV-2 or its descendants

will still be circulating in 2120. (Contin-

ued in Part II.62)
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The Challenges of Conducting
Intrastate Policy Surveillance: A
Methods Note on County and City Laws
in Indiana
Lindsey Sanner, MPH, Sean Grant, DPhil, MSc, Heather Walter-McCabe, MSW, JD, and Ross D. Silverman, JD, MPH

Policy surveillance is critical in examining the ways law functions as a structural and social determinant of

health. To date, little policy surveillance research has focused on examining intrastate variations in the

structure and health impact of laws. Intrastate policy surveillance poses uniquemethodological challenges

because of the complex legal architecture within states and inefficient curation of local laws.

We discuss our experience with these intrastate policy surveillance challenges in Indiana, a state with 92

counties and several populous cities, a complicated history of home rule, systemically underfunded local

governments, and variations in demography, geography, and technology adoption. In our case study, we

expended significant time and resources to obtain county and city ordinances through online code li-

braries, jurisdiction Web sites, and (most notably) visits to offices to scan documents ourselves.

A concerted effort is needed to ensure that local laws of all kinds are stored online in organized,

searchable, and open access systems. Such an effort is vital to achieve the aspirational goals of policy

surveillance at the intrastate level. (Am J Public Health. 2021;111:1095–1098. https://doi.org/10.2105/

AJPH.2021.306227)

It has been said “All public health is

local.”1

The design, interpretation, and en-

forcement of county and municipal law

significantly affect local public health.2

Legal epidemiology—“the scientific

study and deployment of law as a

factor in the cause, distribution, and

prevention of disease and injury in a

population”2(p136)—is critical in examin-

ing how such law functions as a struc-

tural and social determinant of health.3

A core legal epidemiology practice is

policy surveillance: the ongoing, sys-

tematic collection, analysis, and dis-

semination of information about health-

related laws and other policies.4 Much of

this work has focused on interstate

surveillance, comparisons across major

metropolitan areas, or variations within

substructures of a particular city or

county. To date, little policy surveillance

research has attempted to comprehen-

sively assess local law variations across

an entire state.5

Conducting intrastate policy surveil-

lance poses unique sets of methodo-

logical challenges.6 One set results from

the complex legal architecture within

each state.7 Researchers must under-

stand the intricacies of the particular

state’s local autonomy rules to deter-

mine which governance powers have

been delegated to which governmental

authorities (state, county, municipality).

Concurrently, local jurisdictions may

have to defer to state authorities in

circumstances in which the state pro-

hibits local public health agencies from

exerting influence over particular issues

or industries (preemption). As described

subsequently, a second set of chal-

lenges relates to information technology

and infrastructure: how researchers

obtain access to the local laws

themselves.8

Policy surveillance requires identifying

and assessing relevant content within

laws of the target jurisdictions. This

process relies on comprehensively cata-

loging primary source documents. A

researcher can find legal documents

curated in costly but searchable, cen-

tralized, fastidiously updated, and
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topically indexed commercial databases

(e.g., Westlaw, Lexis). Several commercial

enterprises index and publish local laws

(e.g., Municode, American Legal, Code

Publishing); however, such collections are

neither as comprehensive nor as reli-

ably updated as state law sources. Re-

searchers interested in statewide analyses

therefore cannot rely on such sources to

contain all of a particular state’s local laws.

Consequently, researchers must em-

ploy less efficient methods, including

combing unorganized documents on

governmental Web sites and hand

searching at physical offices. Similar to

searching for and selecting studies in

systematic reviews of research docu-

ments,9 acquiring and examining legal

documents through these inefficient

means has significant implications for

the scalability and utility of intrastate

policy surveillance.

SURVEILLING 1 STATE

We faced such challenges in the Indiana

Addictions Law and Policy Surveillance

Project. Indiana local laws are a complex

web of local-level ordinances, orders, and

resolutions: the state has 92 counties, a

complicated history of home rule, sys-

temically underfunded local govern-

ments, and variations in demography,

geography, and technology adoption.

How Indiana localities choose to store

and organize their laws also complicates

surveillance. Currently, county govern-

ments can fulfill their obligation to pub-

lish, record, and maintain a permanent

public record of local laws through

keeping official copies in a book in their

offices. Furthermore, unlike state stat-

utes, most counties organize their laws

chronologically by passage date as op-

posed to topically. In the sections to

follow, we detail how these challenges

complicated the process of building a

database of potentially relevant local laws

for intrastate policy surveillance.

ACQUIRING DATA ON
INDIANA’S LOCAL LAWS

To examine the health-related laws

covering the largest possible share of

the state population in the least number

of discrete jurisdictions, we focused on

gathering all local laws from Indiana’s 92

counties and 20 largest municipalities

(112 jurisdictions in total, with munici-

palities located across 15 counties;

Figure 1). Local laws from 77 of the 112

jurisdictions included (68.8%; 57 counties,

20 cities) were available online. Forty-two

jurisdictions (37.5%; 27 counties, 15 cities)

contracted with a commercial enterprise

to index and publish their laws. Thirty-

seven jurisdictions (33%; 32 counties, 5

cities) published local laws on their local

government Web sites, although there

was variation in resource ease of access,

organization, and completeness. Of the

77 jurisdictions with information available

online, 65 (84.4%; 45 counties, 20 cities)

had their laws codified by topic, and 19

(24.6%; all counties) stored individual or-

dinances as discrete PDFs.

Thirty-five jurisdictions (29.5%; all

counties) did not have their laws avail-

able online. By contacting county audi-

tors, we were able to obtain ordinances

for 27 of these counties. For 6 counties,

we sent the auditors a prepaid, self-

addressed envelope and a blank flash

drive. Three auditors shared their in-

formal index of ordinances and resolu-

tions, allowing us to view the titles and

request the text of any materials that

would have been relevant to the project.

Six counties for which we could

not obtain ordinances did not respond

to our outreach, 4 stated they were

converting to an electronic storage

system and would soon be able to share

electronic files, and 3 gave us permission

to scan the documents. Two counties

did not allow us to scan documents but

offered us the use of their equipment to

copy or print documents for $0.25 to

$1.00 per page.

In the case of the other 18 counties,

we acquired data on laws by visiting local

county offices and scanning documents.

Visiting offices and scanning physical

documents into a searchable PDF for-

mat was resource and time intensive.

We purchased a notebook computer

and 2 portable scanners (we burned out

the first) and rented a university vehicle

to drive to local county offices. Source

documents required delicate handling,

including removing (and then replacing)

staples and placing pages in (and taking

them out of) binders and protective

covers. Documents that could not be

scanned as a result of their fragility or

size had to be captured with a telephone

scanning app and concatenated with

the appropriate scanned files. Database

curation required that we keep

source materials in the proper order

and save files systematically using

titles that included the jurisdiction name,

ordinance indicator, and year (e.g.,

Franklin_O_2005.pdf), after which we

uploaded files from the notebook com-

puter to a secure shared drive.

Because documents were chronologi-

cally organized, we could not efficiently or

consistently assess any particular law’s

potential topical relevance (e.g., sub-

stance use, social determinants of health)

on site. Consequently, we scanned all

local laws back to a predetermined date,

leaving determinations regarding rele-

vance to our project to a subsequent

scoping process. We scanned more than

25000 pages of primary source docu-

ments from 18 counties. Our scanning

efforts halted when COVID-19 orders

were imposed.
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Many counties have limited resources

and do not have the ability to convert all

of their files to electronic storage. As

some auditors indicated that our scan-

ning would allow them to put their

ordinances online, we loaded their

scanned county files onto a flash drive

we gave to them. In addition to con-

tributing to our searchable database of

local legislation, we hope that converting

paper documents to electronic files will

help facilitate open government initia-

tives, easing residents’ access to the laws

that govern them.

INTRASTATE POLICY
SURVEILLANCE
IMPLICATIONS

To assess the impact of law on public

health, researchers must be able to

obtain accurate, up-to-date, and

comprehensive data on local-level

laws. Indiana is not unique in the varied

ways local governments publish and

store laws. To improve access to and

assessment of local public health laws,

we recommend that (1) local laws of all

kinds be online; (2) online systems be

standardized across jurisdictions, or-

ganized, and searchable; and (3) online

systems be freely and openly accessi-

ble. These recommendations not only

would assist researchers in examining

the public health impact of laws but

would facilitate transparency and

accountability. A concerted effort to

fund and implement such an approach

to local legal publication will pay

dividends in public health and demo-

cratic engagement with local

government.
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Ten Urgent Priorities Based on Lessons
Learned From More Than a Half Million
Known COVID-19 Cases in US Prisons
Elizabeth Barnert, MD, MPH, MS, Ada Kwan, PhD, and Brie Williams, MD, MS

COVID-19 is ravaging US prisons. Prison residents and staffmust be prioritized for vaccination, but a rapidly

mutating virus and high rates of continued spread require an urgent, coordinated public health response.

Based on knowledge accumulated from the pandemic thus far, we have identified 10 pressing public

health priorities for responding to COVID-19 in prisons: (1) accelerate population reduction coupled with

community reentry support, (2) improve prison ventilation systems, (3) ensure appropriate mask use,

(4) limit transfers between facilities, (5) strengthen partnerships between public health departments and

prison leadership, (6) introduce or maintain effective occupational health programs, (7) ensure access to

advance care planning processes for incarcerated patients and delineation of patient health care rights,

(8) strengthen partnerships between prison leadership and incarcerated people, (9) provide emergency

mental health support for prison residents and staff, and (10) commit to public accountability and

transparency.

Dedicated prison leaders cannot accomplish these public health priorities alone. We must mobilize

prison leaders, staff, and residents; public health departments; community advocates; and policymakers

to work together to address the pandemic’s outsized impact in US prisons. (Am J Public Health. 2021;111:

1099–1105. https://doi.org/10.2105/AJPH.2021.306221)

The 1918 influenza pandemic

demonstrated the calamitous

consequences a highly transmissible

respiratory pathogen can have in over-

crowded prisons, jails, juvenile detention

centers, and immigration detention

centers (herein referred to as “prisons”).1

Yet when the COVID-19 pandemic

arrived in early 2020, the United States

had experienced 5 decades of growth

in imprisonment rates. Approximately

2.3 million people were incarcerated

(7 times the number held in 1972)

across the nation’s 7000 facilities, with

many prisons populated well above

100% capacity.2,3 Intersecting risks re-

lated to poverty, racial inequity, and

overcrowding and high infection trans-

missibility of COVID-19 make residents

and staff particularly vulnerable to COVID-

19. As the pandemic has raged in US

prisons, lessons have emerged that can

inform a life-saving public health response.

TOLL OF COVID-19 IN US
PRISONS

Over the 6 months following the publi-

cation of our July 2020 AJPH article,

“Prisons: Amplifiers of the COVID-19

Pandemic Hiding in Plain Sight,”4 the

pandemic took a devastating toll on

people who lived or worked in US

prisons. Confirmed cases continue to

rise at a breathtaking rate, affecting

prison residents, staff, their families, and

their communities, and challenging the

capacity of local health care systems.4,5

In January 2021, 10 months since the

United States reported its first death of

an incarcerated patient,4 more than

510000 cases of COVID-19 had been

reported in prisons, more than double

the number reported only 2 months

earlier.5 COVID-19 has claimed the lives

of at least 2200 US prison residents and

staff.5 In the few states that publicly

report cases among youths in juvenile

detention centers, at least 3360 cases

have been confirmed.6 The majority of

the United States’ largest outbreaks

have occurred in prisons. Now, nearly 1

year into the COVID-19 pandemic, it is

imperative that we integrate lessons

learned from the responses and calls to

action into strategic steps to protect

prison residents and staff.
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URGENT PRIORITIES

National COVID-19 guidelines issued by

the Centers for Disease Control and

Prevention (CDC) have provided some

guidance to prison leadership during

the pandemic.7 However, system dis-

coordination and variation between

prisons by prison type, population size,

population health status, degree of

overcrowding, and quality of facility in-

frastructure (many buildings are archaic)

Lesson Key Strategies

1. Accelerate population reduction coupledwith community reentry support to
make space for physical distancing and areas for quarantine and medical
isolation

· Pursue evidence-based decarceration strategies informed by public health
professionals and prison leaders and prevent new incarceration by
promoting alternatives to incarceration

· Bolster reentry supports by educating people leaving prisons about COVID-
19, ensuring access to health insurance, and promoting linkages to
community and social services

2. Improve ventilation in housing units and common spaces

· Maximize ventilation with outdoor air

· Ensure that air ventilation systemsmeet standards to prevent the spread of
COVID-19 in housing units and common spaces and that MERV 13 or higher
air filters are used (or the highest MERV-rated filter that the HVAC systems
can allow)

· Ensure that medical isolation units and quarantine cells are available, when
needed, to prevent the spread of COVID-19

3. Ensure appropriate mask use among staff and residents

· Ensure access to masks for residents and staff

· Ensure that universal mask use with proper fit is nonnegotiable

· Provide health education about mask importance, use, and fit

4. Limit transfers between facilities

· Avoid transfers between facilities

· If a transfer must take place, allow medical staff involvement in transfer
policies, use PPE, ensure that screening protocols are in place (i.e., that the
resident being transferred does not have COVID-19 or COVID-19 exposure
after test administration), and require a 14-day quarantine

5. Strengthen partnerships between public health departments and prison
leadership

· Encourage frequent, regular meetings between prison and public health
leaders to manage COVID-19

· Develop and implement coordinated pandemic preparedness plans for
current and future waves

6. Introduce or maintain thoughtful occupational health programs

· Promote occupational health programs that are accessible to prison staff by
bolstering funding, ensuring access to PPE, ensuring affordability for staff,
and applying a nonpunitive approach

· Promote a culture of health among prison staff that encourages symptom
reporting and behaviors informed by health evidence to prevent COVID-19
transmission

7. Ensure access to advance care planning processes for incarcerated patients
and delineation of health care rights

· Ensure that advance care planning processes are developed and accessible
for residents

· Ensure that hospitals caring for prison residents are aware of advance care
plans and know patient rights

8. Strengthen partnerships between prison leadership and incarcerated
people

· Encourage a culture and infrastructure to support partnership with prison
residents in responding to COVID-19

9. Provide emergency mental health support for prison residents and staff

· Recognize that COVID-19 in prisons is a significant source of stress and
psychological trauma

· Provide trauma-informed mental health support, including via expanded
telehealth mental health visits, and deploy heightened surveillance for
suicidality

10. Commit to public accountability and transparency

· Mandate data reporting on COVID-19 prison cases

· Publicly report procedures for combatting COVID-19

· Promptly conduct outreach to affected families

Note. HVAC =heating, ventilation, and air conditioning; MERV =minimum efficiency reporting value; PPE =personal protective equipment.

Ten Lessons Learned From COVID-19 in Prisons
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have resulted in jurisdictions and facili-

ties using trial and error approaches

with varying degrees of success. With

the recent availability of vaccines,

health experts have called for prison

residents and staff to receive priority

vaccination.8 However, viral mutations,

lags in vaccine distribution, and vaccine

hesitancy mean that COVID-19 mitiga-

tion techniques will be required for

months, and likely years, to come.

To supplement prompt vaccine educa-

tion and delivery to staff and residents,

we summarize 10 key public health pri-

orities (see box on p. 1100) needed

to respond to COVID-19 in prisons:

1 Accelerate population reduction

coupled with community reentry

support to make more space for

physical distancing and areas

for quarantine and medical

isolation,

2 Improve ventilation in housing units

and common spaces,

3 Ensure appropriate mask use

among staff and residents,

4 Limit transfers between facilities,

5 Strengthen partnerships between

public health departments and

prison leadership,

6 Introduce or maintain

thoughtful occupational

health programs,

7 Ensure access to advance

care planning processes for

incarcerated patients and

delineation of health care

rights,

8 Strengthen partnerships between

prison leadership and incarcerated

people,

9 Provide emergency mental health

support for prison residents and

staff, and

10 Commit to public accountability

and transparency.

Population Reduction and
Community Reentry Support

Many jurisdictions, especially early in

the pandemic, enacted decarceration

strategies to enhance the ability of res-

idents and staff to comply with physical

distancing measures to prevent COVID-

19 spread.2 The National Academy of

Sciences declared decarceration the

most important public health strategy

to minimize the devastating impact of

COVID-19 in prisons.2 Decarceration

can be achieved through a variety of

mechanisms, including commutation or

release, furlough, or home confinement.

Yet, between January and August 2020,

population size in postconviction state

prisons decreased by only 4%,9 a small

reduction insufficient for achieving

community standard guidelines for

physical distancing. A decarceration

strategy, informed by public health

professionals and prison leaders, is

also needed to ensure that sufficient

quarantine and medical isolation

rooms are available for outbreaks.10

To drive decarceration, prison health

professionals can advocate patients’

health needs; public health practitioners

can promulgate decarceration policy

and alternatives to incarceration to

prevent new incarceration; and, when

necessary, health care professionals can

serve as medical experts in litigation to

improve prison conditions or achieve

decarceration. Academic and commu-

nity clinicians can advise on prognosti-

cation and medical documentation for

courts to guide decarceration efforts.11,12

Rapid decarceration must go hand in

hand with adequate reentry support

and planning.12,13 Before the COVID-19

pandemic began, the risk of death

among formerly incarcerated individuals

within 2 weeks of release was 12.7 times

higher than that among other state

residents.14 During the pandemic, mor-

tality risk is further heightened, as dis-

charges may be rushed, community

resources may be limited, and commu-

nity COVID-19 transmission may occur.

Roadmaps for emergency discharge

planning during the pandemic have

been developed.2,12 Priorities include

educating people leaving prisons about

COVID-19, activating public health in-

surance benefits for eligible individuals,

and ensuring linkages to community

health services.9,12 We recommend pri-

oritizing addiction treatment and taking

advantage of prescribing flexibilities

during the pandemic, such as using

televisits for prescribing treatment of

opioid use disorder. Assistance with

accessing community resources—such

as food stamps, housing, and crisis

support to prevent drug overdose,

suicide, or recidivism—is also crucial.12

Although decarceration should be pri-

oritized in the pandemic, it is equally

important to bolster reentry supports to

prevent COVID-19 transmission, serious

adverse health outcomes, and recidivism.

Ventilation in Housing Units
and Common Spaces

In many prisons, residents share a small

(~4 by 10 foot) cell, oftentimes with a

barred door, leaving few options to

achieve the physical distance recom-

mended for the general public. Further,

even single cells with solid doors can

function like a shared dorm if heating,

ventilation, and air conditioning (HVAC)

units are not up to code. Many residents

actively participate in limiting the spread

of COVID-19 through cleaning and dis-

infection efforts. However, given the

importance of preventing aerosol

transmission of COVID-19, sweeping

structural measures in many facilities
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are urgently needed to maximize ven-

tilation with outdoor air and upgrade

HVAC system filters to minimum efficiency

reporting value (MERV) 13 air filters or

to the highest MERV-rated filter that the

HVAC system can allow.15 Such measures

are of particular importance in cells des-

ignated formedical isolation or quarantine.

To halt COVID-19 spread, HVAC systems

should be upgraded to hospital-level

quality to ensure that residents and staff

are not breathing inadequately filtered air.

Appropriate Mask Use
Among Staff and Residents

Although mask wearing has become

politicized, proper mask use must be

nonnegotiable in prisons because it can

prevent COVID-19 transmissibility by

greater than 70%.16 Depending on de-

gree of spread in facilities and HVAC

system adequacy, many prisons are

opting for KN95 or N95 mask use. Staff

should wear masks properly at all times,

including in breakrooms unless staff are

alone, and remove them only for eating

and drinking. For residents, mask

wearing at all times is infeasible (e.g.,

when eating, bathing, or sleeping). In-

ability to adhere to universal masking

mandates because of dormitory living

further justifies decarceration during the

pandemic. Simultaneously, encouraging

mask wearing in prisons via public health

education about mask use importance

and fit, consistent guidelines, incentiv-

ization efforts, and, if needed, reason-

able disciplinary action for staff and

residents who refuse masks is needed

so that proper mask use becomes an

expected and explicit norm.17

Transfers Between Facilities

Prison-to-prison transfers (and facility-

to-facility transfers within prisons) have

led to numerous COVID-19 outbreaks.

Between June and August 2020, San

Quentin California State Prison, which

held 3362 people and was at 109%

design capacity in mid-July,18 had one of

the largest outbreak clusters of COVID-

19 in the United States at the time, with

confirmed cases in at least 2 of 3 resi-

dents and 28 resident deaths.19 The

outbreak began when 121 patients from

another state facility with an outbreak

were transferred to the COVID-näıve San

Quentin facility.19 Data across facilities

indicate that transfers should stop, with

few being absolutely necessary.20 Prison

medical staff should be consulted on

transfer decisions and protocols. Trans-

fers should be accompanied by rigorous

testing strategies, use of personal protec-

tive equipment during transfer, screening

protocols, and 14-day quarantine.

Public Health and Prison
Partnerships

The COVID-19 pandemic has brought to

the fore the importance of agile coor-

dination between prison leadership and

public health departments. Many local

public health departments have been in

near-constant communication with area

prisons to coordinate testing. Yet, many

states have tested less than 10% of their

prison populations and others have not

made testing results public, obscuring

the true scope of the pandemic in

prisons and hampering community

health system responses.21 During the

pandemic, prison health should be an

active concern of public health depart-

ments, especially regarding rapid test-

ing, data transparency, vaccination

distribution, emergency workforce re-

placement for health care staff sick days,

coordination of hospital transfers, and

emergency access to Medicaid and

housing when needed for people released

to the community. Such partnerships can

turn their attention after the pandemic

to optimizing future preparedness and

addressing health disparities plaguing

residents of the justice system.4

Thoughtful Occupational
Health Programs

When the pandemic began, many prison

occupational health programs were

unequipped to respond to a health crisis

of such magnitude.4,22 Prison medical

directors were called on to protect the

health of prison residents and staff

(essentially doubling patient care re-

sponsibilities). Decisions regarding staff

exposures, symptom monitoring, test-

ing, and guidance regarding return to

work or mask wearing needed to be

made quickly, although there was in-

sufficient infrastructure support. Many

prison medical leaders have also been

tasked with vaccine education and de-

livery for prison staff. Funding to bolster

prison occupational health programs is

crucial. At a minimum, prison occupa-

tional health programs should guaran-

tee that prison staff have access to

adequate personal protective equip-

ment as well as sick days and free or

affordable health services, and encour-

age staff to report symptoms and stay

home when sick or exposed.22

Planning and Delineating
Health Care Rights

Older adults and people with significant

medical conditions (i.e., those with

highest risk of developing a severe case

of COVID-19) comprise a growing pro-

portion of the US prison population.4

The pandemic has reinforced the im-

portance of access to advance care

planning for incarcerated patients, es-

pecially for older adults and people with
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serious illnesses. Such advance care

planning processes should include clear,

in-depth conversations with a primary

health care professional to clarify patients’

health care wishes and to guide them in

the selection of a medical proxy decision

maker in case of future need.

The pandemic has also demonstrated

the importance of community hospital

health care professionals understanding

the rights of hospitalized incarcerated

patients. For example, confusion exists

among hospitalists about whether and

when hospitalized incarcerated patients

can communicate or visit with loved

ones. Guidelines exist for community

health care professionals to clarify the

tenets of ethical care for incarcerated

patients.23 A structured partnership and

clear communication between prison

leaders, prison health care profes-

sionals, and community hospital ad-

ministrators are needed. These will

ensure that adequate advance care

plans can be accessed upon hospital

transfer and are systematically com-

municated with community health care

professionals upon hospitalization and

that protocols and procedures to pro-

vide access to family and loved ones are

in place for incarcerated patients hos-

pitalized with COVID-19.23 Moreover,

many national standards limit or prohibit

the use of shackles for pregnant women

in custody who are in labor in community

hospitals. The pandemic has made clear

the vital need for medical professionals to

enact similar limits on the use of shackles

for people who are dying or seriously ill in

community hospitals.24

Partnerships with Prison
Residents

Partnerships forged between prison

residents and prison leaders can be key

to safeguarding health in a prison,

especially during a pandemic. At a

minimum, prison administrators’ rec-

ognition of failures to treat residents and

families with respect is a necessary

component of quality medical care, as is

proper representation of patients’ voi-

ces, acknowledgment of power imbal-

ances, and identification of shared

health-related goals. Collective prac-

tices, such as the meaningful use of

ideas generated in inmate advisory

councils and family councils, can help

shift prison culture toward productive

partnerships. Residents are living with

constant fear of COVID-19, and it is

imperative that prison and medical

leadership engage in meaningful dia-

logue with residents and families to elicit

ideas that can improve day-to-day life

and the physical and mental health of

residents.

Emergency Mental Health
Support

Because they have higher rates of

mental health challenges and substance

use disorders compared with the gen-

eral US population, many prison resi-

dents and staff, who are already

overburdened by traumatic experi-

ences, are suffering the compounded,

exhausting effects of enduring the

pandemic in prisons. Prison staff are

putting themselves, their households,

and their communities at risk, which

further exacerbates the stress of work-

ing in prisons. In response to the con-

stant stress and fear associated with

living and working in infection hotbeds,

emergency mental health support

services for residents and staff are

needed. Expanded telehealth mental

health visits and heightened sur-

veillance for suicidality should be

deployed. Community mental health

agencies can also assist. Although the

acknowledgment of ongoing stress

and the provision of online resources

are a start, our consultation with

experts suggests that a prompt

and proactive trauma-informed re-

sponse is needed.

Public Accountability and
Transparency

Many prisons havemade great efforts to

adhere to emerging CDC recommen-

dations regarding COVID-19 in prisons.7

The National Commission of Correc-

tional Health Care also provided early

guidance on standards of care related to

COVID-1925; however, accreditation with

the commission is voluntary and most

US prisons are not accredited. Resi-

dents, family members, advocates, and

attorneys have voiced concerns about

variation in practice across prisons and

lack of transparency regarding COVID-

19 infection control measures in US

prisons. In particular, the lack of infor-

mation available about COVID-19 pre-

vention and care approaches in

immigration detention centers under-

scores the urgent need for improved

transparency from these agencies.

Some prisons and related government

agencies published early tracking of

COVID-19 testing and policies.4,19 These

positive outliers demonstrate that it is

possible to increase transparency and

accountability in maintaining standards

of care during the pandemic. Re-

searchers and public health depart-

ments can use such data tomeasure the

pandemic’s scope and guide resource

allocation to optimize a coordinated,

data-driven response. Experiences to

date suggest that government man-

dates through legislation are worth

pursuing to achieve timely and

accurate reporting about COVID-19

in prisons.
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CONCLUSIONS

The COVID-19 pandemic has created

an infectious disease crisis in the setting

of what was already a public health

travesty—mass incarceration. As the

public health community battles the

pandemic and prepares for a resurgence

of COVID-19, addressing the poverty, ra-

cial inequality, and historical oppression

that fuel mass incarceration will be crucial.

If public health lessons learned from the

pandemic in prisons are properly applied,

COVID-19 can be an impetus to promul-

gate overdue justice reform and inter-

ventions that promote health equity. As

the world awaits widespread distribution

of vaccines and more effective antiviral

therapies, the public health community

has a vital role to play in creating the

conditions that best protect the human

rights and health of prison residents

and staff in all types of prison settings.

Many of these lessons could have

been learned after the 1918 influenza

pandemic. We must not squander the

lessons learned from the 2020 COVID-

19 pandemic.

ABOUT THE AUTHORS

Elizabeth Barnert is with the Department of Pedi-
atrics, University of California, Los Angeles. Ada
Kwan and Brie Williams are with the Department of
Medicine, University of California, San Francisco.

CORRESPONDENCE

Correspondence should be sent to Elizabeth Bar-
nert, UCLA Department of Pediatrics, 10833 Le
Conte Ave, 12-467 MDCC, Los Angeles, CA 90095
(e-mail: ebarnert@mednet.ucla.edu). Reprints can
be ordered at http://www.ajph.org by clicking the
“Reprints” link.

PUBLICATION INFORMATION

Full Citation: Barnert E, Kwan A, Williams B. Ten
urgent priorities based on lessons learned from
more than a half million known COVID-19 cases in
US prisons. Am J Public Health. 2021;111(6):
1099–1105.

Acceptance Date: February 3, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306221

CONTRIBUTORS

E. Barnert prepared the first draft of the article.
A. Kwan and B. Williams contributed substantially
to revisions.

ACKNOWLEDGMENTS

E. Barnert’s efforts were funded by the National
Institute on Drug Abuse, National Institutes of
Health (grant K23 DA045747-01), the California
Community Foundation (grant BA-19-154836), and
the University of California, Los Angeles Children’s
Discovery and Innovation Institute. B.W.’s efforts
were supported by the National Institute on Aging,
National Institutes of Health under the Aging Re-
search in Criminal Justice Health Network (grant
R24AG065175) and the University of California, San
Francisco Pepper Center (grant P30 AG044281).
We offer our deep appreciation and gratitude

to all frontline staff, leadership, prison residents,
families, and advocates working to respond to
COVID-19 in US prisons. We thank Cyrus Ahalt for
his conceptual contributions.
Note. The content is solely the responsibility of

the authors and does not necessarily represent the
official views of the funders.

CONFLICTS OF INTEREST

The authors have no conflicts of interest to declare.

HUMAN PARTICIPANT PROTECTION

No protocol approval was necessary because no
human participants were involved in this study.

REFERENCES

1. The prevailing pandemic of influenza. JAMA. 2020;
323(14):1414–1415. https://doi.org/10.1001/jama.
2020.4357

2. Schuck J, Backes EP, Western B, Wang EA, eds.
Decarcerating Correctional Facilities During
COVID-19: Advancing Health, Equity, and Safety.
Washington, DC: National Academies Press; 2020.

3. SaywerW,Wagner P. Mass incarceration: the whole
pie 2020. March 24, 2020. Available at: https://
www.prisonpolicy.org/reports/pie2020.html?
c=pie&gclid=Cj0KCQjwjoH0BRD6ARIsAEWO9
Dtu0HBXWbD1CUXVPs7jWSy6dOdfiWHKAbjki
TBhnhj1sjzDUzKn-b4aAiUHEALw_wcB. Accessed
March 8, 2021.

4. Barnert E, Ahalt C, Williams B. Prisons: amplifiers of
the COVID-19 pandemic hiding in plain sight. Am J
Public Health. 2020;110(7):964–966. https://doi.
org/10.2105/AJPH.2020.305713

5. COVID in the U.S.: latest map and case count. New
York Times. March 9, 2021. Available at: https://
www.nytimes.com/interactive/2020/us/coronavirus-
us-cases.html. Accessed March 9, 2021.

6. Rovner J. COVID-19 in juvenile facilities. February
22, 2021. Available at: https://www.sentencingproject.
org/publications/covid-19-in-juvenile-facilities. Accessed
March 9, 2021.

7. Centers for Disease Control and Prevention.
Interim guidance on management of coronavirus
disease 2019 (COVID-19) in correctional and

detention facilities. February 19, 2021. Available at:
https://www.cdc.gov/coronavirus/2019-ncov/
community/correction-detention/guidance-
correctional-detention.html. Accessed March 8,
2021.

8. Wang E, Brinkley-Rubinstein L, Puglisi L, Western B.
Recommendations for prioritization and dis-
tribution of COVID-19 vaccine in prisons and
jails. December 16, 2020. Available at: https://
justicelab.columbia.edu/sites/default/files/
content/COVID_Vaccine_White_Paper.pdf.
Accessed March 9, 2021.

9. Wang EA, Western B, Berwick DM. COVID-19,
decarceration, and the role of clinicians, health
systems, and payers: a report from the National
Academy of Sciences, Engineering, and Medicine.
JAMA. 2020;324(22):2257–2258. https://doi.org/10.
1001/jama.2020.22109

10. Cloud DH, Ahalt C, Augustine D, Sears D, Williams B.
Medical isolation and solitary confinement:
balancing health and humanity in US jails and
prisons during COVID-19. J Gen Intern Med. 2020;
35(9):2738–2742. https://doi.org/10.1007/s11606-
020-05968-y

11. University of California, San Francisco AMEND.
COVID-19 in your correctional facility: answers,
advice, and actions. 2020. Available at: https://
amend.us/covid. Accessed March 8, 2021.

12. Howell BA, Ramirez Batille H, Ahalt C, Shavit S, Wang
EA, Zaller N, Williams BA. Protecting decarcerated
populations in the era of COVID-19: priorities
for emergency discharge planning. Health Affairs
Blog. April 13, 2020. Available at: https://www.
healthaffairs.org/do/10.1377/hblog20200406.
581615/full. Accessed March 9, 2021.

13. Williams B, Bertsch L. No excuses: governors must
pursue decarceration along with investments in
reentry services. June 9, 2020. Available at: https://
tjcinstitute.com/research/no-excuses-governors-
must-pursue-decarceration-along-with-
investments-in-reentry-services. Accessed March
8, 2021.

14. Binswanger IA, Stern MF, Deyo RA, et al. Release
from prison—a high risk of death for former
inmates. N Engl J Med. 2007;356(2):157–165.
https://doi.org/10.1056/NEJMsa064115

15. Schoen LJ. Guidance for building operations during
the COVID-19 pandemic. ASHRAE J. 2020;62(5):72–
74. Available at: https://www.ashrae.org/file%
20library/technical%20resources/ashrae%
20journal/2020journaldocuments/72-74_ieq_
schoen.pdf. Accessed March 9, 2021.

16. Centers for Disease Control and Prevention.
Science brief: community use of cloth masks
to control the spread of SARS-CoV-2. November
20, 2020. Available at: https://www.cdc.gov/
coronoavirus/2019-ncov/more/masking-
science-sars-cov2.html. Accessed March 8,
2021.

17. California Office of the Inspector General. COVID-
19 review series part two. October 2020. Available
at: https://www.oig.ca.gov/wp-content/uploads/
2020/10/OIG-COVID-19-Review-Series-Part-2-%
E2%80%93-Face-Coverings-and-PPE.pdf. Accessed
March 8, 2021.

18. California Department of Corrections and
Rehabilitation. Weekly report of population: as of
midnight July 15, 2020. Available at: https://www.
cdcr.ca.gov/research/wp-content/uploads/sites/
174/2020/07/Tpop1d200715.pdf. Accessed March
8, 2021.

1104 Analytic Essay Peer Reviewed Barnert et al.

RESEARCH AND ANALYSIS
A
JP
H

Ju
n
e
20

21
,V

o
l1

11
,N

o
.6

mailto:ebarnert@mednet.ucla.edu
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306221
https://doi.org/10.1001/jama.2020.4357
https://doi.org/10.1001/jama.2020.4357
https://www.prisonpolicy.org/reports/pie2020.html?c=pie&gclid=Cj0KCQjwjoH0BRD6ARIsAEWO9Dtu0HBXWbD1CUXVPs7jWSy6dOdfiWHKAbjkiTBhnhj1sjzDUzKn-b4aAiUHEALw_wcB
https://www.prisonpolicy.org/reports/pie2020.html?c=pie&gclid=Cj0KCQjwjoH0BRD6ARIsAEWO9Dtu0HBXWbD1CUXVPs7jWSy6dOdfiWHKAbjkiTBhnhj1sjzDUzKn-b4aAiUHEALw_wcB
https://www.prisonpolicy.org/reports/pie2020.html?c=pie&gclid=Cj0KCQjwjoH0BRD6ARIsAEWO9Dtu0HBXWbD1CUXVPs7jWSy6dOdfiWHKAbjkiTBhnhj1sjzDUzKn-b4aAiUHEALw_wcB
https://www.prisonpolicy.org/reports/pie2020.html?c=pie&gclid=Cj0KCQjwjoH0BRD6ARIsAEWO9Dtu0HBXWbD1CUXVPs7jWSy6dOdfiWHKAbjkiTBhnhj1sjzDUzKn-b4aAiUHEALw_wcB
https://www.prisonpolicy.org/reports/pie2020.html?c=pie&gclid=Cj0KCQjwjoH0BRD6ARIsAEWO9Dtu0HBXWbD1CUXVPs7jWSy6dOdfiWHKAbjkiTBhnhj1sjzDUzKn-b4aAiUHEALw_wcB
https://www.prisonpolicy.org/reports/pie2020.html?c=pie&gclid=Cj0KCQjwjoH0BRD6ARIsAEWO9Dtu0HBXWbD1CUXVPs7jWSy6dOdfiWHKAbjkiTBhnhj1sjzDUzKn-b4aAiUHEALw_wcB
https://www.prisonpolicy.org/reports/pie2020.html?c=pie&gclid=Cj0KCQjwjoH0BRD6ARIsAEWO9Dtu0HBXWbD1CUXVPs7jWSy6dOdfiWHKAbjkiTBhnhj1sjzDUzKn-b4aAiUHEALw_wcB
https://doi.org/10.2105/AJPH.2020.305713
https://doi.org/10.2105/AJPH.2020.305713
https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
https://www.sentencingproject.org/publications/covid-19-in-juvenile-facilities
https://www.sentencingproject.org/publications/covid-19-in-juvenile-facilities
https://www.cdc.gov/coronavirus/2019-ncov/community/correction-detention/guidance-correctional-detention.html
https://www.cdc.gov/coronavirus/2019-ncov/community/correction-detention/guidance-correctional-detention.html
https://www.cdc.gov/coronavirus/2019-ncov/community/correction-detention/guidance-correctional-detention.html
https://justicelab.columbia.edu/sites/default/files/content/COVID_Vaccine_White_Paper.pdf
https://justicelab.columbia.edu/sites/default/files/content/COVID_Vaccine_White_Paper.pdf
https://justicelab.columbia.edu/sites/default/files/content/COVID_Vaccine_White_Paper.pdf
https://doi.org/10.1001/jama.2020.22109
https://doi.org/10.1001/jama.2020.22109
https://doi.org/10.1007/s11606-020-05968-y
https://doi.org/10.1007/s11606-020-05968-y
https://amend.us/covid
https://amend.us/covid
https://www.healthaffairs.org/do/10.1377/hblog20200406.581615/full
https://www.healthaffairs.org/do/10.1377/hblog20200406.581615/full
https://www.healthaffairs.org/do/10.1377/hblog20200406.581615/full
https://tjcinstitute.com/research/no-excuses-governors-must-pursue-decarceration-along-with-investments-in-reentry-services
https://tjcinstitute.com/research/no-excuses-governors-must-pursue-decarceration-along-with-investments-in-reentry-services
https://tjcinstitute.com/research/no-excuses-governors-must-pursue-decarceration-along-with-investments-in-reentry-services
https://tjcinstitute.com/research/no-excuses-governors-must-pursue-decarceration-along-with-investments-in-reentry-services
https://doi.org/10.1056/NEJMsa064115
https://www.ashrae.org/file%20library/technical%20resources/ashrae%20journal/2020journaldocuments/72-74_ieq_schoen.pdf
https://www.ashrae.org/file%20library/technical%20resources/ashrae%20journal/2020journaldocuments/72-74_ieq_schoen.pdf
https://www.ashrae.org/file%20library/technical%20resources/ashrae%20journal/2020journaldocuments/72-74_ieq_schoen.pdf
https://www.ashrae.org/file%20library/technical%20resources/ashrae%20journal/2020journaldocuments/72-74_ieq_schoen.pdf
https://www.cdc.gov/coronoavirus/2019-ncov/more/masking-science-sars-cov2.html
https://www.cdc.gov/coronoavirus/2019-ncov/more/masking-science-sars-cov2.html
https://www.cdc.gov/coronoavirus/2019-ncov/more/masking-science-sars-cov2.html
https://www.oig.ca.gov/wp-content/uploads/2020/10/OIG-COVID-19-Review-Series-Part-2-%E2%80%93-Face-Coverings-and-PPE.pdf
https://www.oig.ca.gov/wp-content/uploads/2020/10/OIG-COVID-19-Review-Series-Part-2-%E2%80%93-Face-Coverings-and-PPE.pdf
https://www.oig.ca.gov/wp-content/uploads/2020/10/OIG-COVID-19-Review-Series-Part-2-%E2%80%93-Face-Coverings-and-PPE.pdf
https://www.cdcr.ca.gov/research/wp-content/uploads/sites/174/2020/07/Tpop1d200715.pdf
https://www.cdcr.ca.gov/research/wp-content/uploads/sites/174/2020/07/Tpop1d200715.pdf
https://www.cdcr.ca.gov/research/wp-content/uploads/sites/174/2020/07/Tpop1d200715.pdf


19. California Department of Corrections and
Rehabilitation. Population COVID-19 tracking. July
13, 2020. Available at: https://www.cdcr.ca.gov/
covid19/population-status-tracking. Accessed
March 8, 2021.

20. Hummer D. United States Bureau of Prisons’
response to the COVID-19 pandemic. October 2,
2020. Available at: https://www.tandfonline.com/
doi/full/10.1080/15564886.2020.1829765.
Accessed March 8, 2021.

21. Williams T, Seline L, Griesbach R. Coronavirus cases
rise sharply in prisons even as they plateau
nationwide. New York Times. June 16, 2020.
Available at: https://www.nytimes.com/2020/06/
16/us/coronavirus-inmates-prisons-jails.html.
Accessed March 8, 2021.

22. Sears D, Ahalt C, Augustine D, Williams B.
Occupational health: a key to the control of COVID-
19 in correctional facilities. Ann Intern Med. 2020;
173(11):924–925. https://doi.org/10.7326/M20-
4543

23. University of California, San Francisco AMEND.
Providing acute care for seriously ill incarcerated
patients. 2020. Available at: https://amend.us/
providing-acute-care-for-seriously-ill-incarcerated-
patients-in-the-community. Accessed March 8,
2021.

24. DiTomas M, Bick J, Williams B. Shackled at the end
of life: we can do better. Am J Bioeth. 2019;19(7):
61–63. https://doi.org/10.1080/15265161.2019.
1618957

25. National Commission on Correctional Health Care.
COVID-19 coronavirus: what you need to know in
corrections. 2020. Available at: https://www.ncchc.
org/COVID-Resources. Accessed March 9, 2021.

Analytic Essay Peer Reviewed Barnert et al. 1105

RESEARCH AND ANALYSIS
A
JP
H

Ju
n
e
2021,Vo

l111,N
o
.6

https://www.cdcr.ca.gov/covid19/population-status-tracking
https://www.cdcr.ca.gov/covid19/population-status-tracking
https://www.tandfonline.com/doi/full/10.1080/15564886.2020.1829765
https://www.tandfonline.com/doi/full/10.1080/15564886.2020.1829765
https://www.nytimes.com/2020/06/16/us/coronavirus-inmates-prisons-jails.html
https://www.nytimes.com/2020/06/16/us/coronavirus-inmates-prisons-jails.html
https://doi.org/10.7326/M20-4543
https://doi.org/10.7326/M20-4543
https://amend.us/providing-acute-care-for-seriously-ill-incarcerated-patients-in-the-community
https://amend.us/providing-acute-care-for-seriously-ill-incarcerated-patients-in-the-community
https://amend.us/providing-acute-care-for-seriously-ill-incarcerated-patients-in-the-community
https://doi.org/10.1080/15265161.2019.1618957
https://doi.org/10.1080/15265161.2019.1618957
https://www.ncchc.org/COVID-Resources
https://www.ncchc.org/COVID-Resources


Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.



Medicaid Expansions and Participation
in Supplemental Security Income by
Noncitizens
Felix M. Muchomba, PhD, MPH, and Neeraj Kaushal, PhD

  See also Ku, p. 1002.

Objectives. To estimate the effect of Medicaid expansion on noncitizens’ and citizens’ participation in the

Supplemental Security Income (SSI) program. The Affordable Care Act (ACA) expanded Medicaid eligibility

to cover low-income nonelderly adults without children, thus delinking their Medicaid participation from

participation in the SSI program.

Methods. Using data from the Social Security Administration for 2009 through 2018 (n = 1020 state-year

observations) and the Current Population Survey for 2009 through 2019 (n= 78776 respondents), we

employed a difference-in-differences approach comparing SSI participation rates in US states that

adopted Medicaid expansion with participation rates in nonexpansion states before and after

ACA implementation.

Results.Medicaid expansion reduced the SSI (disability) participation of nonelderly noncitizens by 12% and

of nonelderly citizens by 2%. Estimates remained robust with administrative and survey data.

Conclusions. Medicaid expansion caused a substantially larger decline in the SSI participation of

noncitizens, who face more restrictive SSI eligibility criteria, than of citizens. Our estimates suggest an annual

savings of $619million in the federal SSI cost because of the decline in SSI participation among noncitizens

and citizens. (Am J Public Health. 2021;111:1106–1112. https://doi.org/10.2105/AJPH.2021.306235)

Immigrants’ eligibility for and partici-

pation in Medicaid are highly contro-

versial. They have evoked concerns

relating to the fiscal consequences of

providing public health insurance to

noncitizens, as well as policy actions to

classify certain groups of immigrants as

public charges if deemed to become

eligible for Medicaid.1–3 Noncitizen’s eli-

gibility for Medicaid, however, may lower

their participation in other means-

tested programs, which will reduce

Medicaid’s net fiscal impact. In this ar-

ticle, we studied the impact of Medicaid

eligibility on participation in the Sup-

plemental Security Income (SSI) pro-

gram by noncitizens and citizens.

The Affordable Care Act (ACA) ex-

panded Medicaid eligibility to cover low-

income nonelderly adults without chil-

dren. Prior to the ACA, their Medicaid

eligibility was linked to participation in

the SSI program, which required an ar-

duous and lengthy disability application

process. People with disabilities, who

have higher levels of medical need, were

effectively locked into poverty to main-

tain Medicaid eligibility because of the

low-income and assets limits of SSI.4–7

The SSI eligibility criteria are consid-

erably more restrictive for noncitizens

who face additional eligibility require-

ments, including work experience in the

United States of at least 40 quarters.8,9

Thus, if Medicaid expansions under ACA

caused lower SSI participation, the de-

cline should be much higher among

noncitizens. There is, however, no sys-

tematic research on the effect of Med-

icaid expansions on the SSI participation

of noncitizens, a highly vulnerable group

with relatively low incomes that also

experienced a substantial rise in Med-

icaid eligibility after the ACA expansions.

Previous research documents that im-

migrants in the United States are more

likely than similarly placed natives to be

low income and to work in jobs that do

not offer employer-sponsored insur-

ance. From 2011 through 2013 (the 3

years prior to ACA implementation),
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foreign-born adults aged 19 to 64 years

with incomes less than 300% of the fed-

eral poverty line had an uninsurance rate

of 49%comparedwith a 28%uninsurance

rate among similar US-born adults; of

those with incomes less than 150% of the

federal poverty line, the uninsurance rate

was 55% among the foreign-born and

33% among the US-born.10

Two previous studies estimated the

effect of Medicaid expansions on SSI use

among all US residents and found a

small decline in SSI participation asso-

ciated with Medicaid expansions.11,12

One study used 1 year of post-ACA data

and the other used 2 years of post-ACA

data. Arguably, these studies did not

have sufficient post-ACA expansion data

to yield the full impact of Medicaid ex-

pansions on SSI participation. In this

study, we used 6 years of post-ACA data

and estimated change in SSI participa-

tion among noncitizens and citizens

separately. Specifically, we compared

SSI participation in states that adopted

ACA Medicaid expansion before and

after ACA implementation and

compared it with the corresponding

change in nonexpansion states to

study how Medicaid expansions

affected SSI participation among non-

citizens and citizens.

Medicaid and SSI eligibility are re-

stricted to citizens, lawful permanent

residents, and certain other noncitizens,

a category that includes refugees and

asylees. Undocumented immigrants and

temporary residents are ineligible for SSI

and Medicaid. Further, the ACA, follow-

ing the guiding principle of the Personal

Responsibility and Work Opportunity

Reconciliation Act of 1996, restricted

Medicaid eligibility to lawful permanent

residents who have been in the United

States for more than 5 years, but a few

states have exemptions to cover certain

excluded populations.

The postulated mechanism we stud-

ied is the ACA’s introduction of a path-

way to Medicaid eligibility based on

income alone (Medicaid) versus a

pathway that combines a restrictive

employment, financial means, and dis-

ability test (SSI). Because noncitizens

face a more restrictive process of SSI

eligibility, we hypothesized that the

Medicaid expansions would cause

a larger reduction in their SSI

participation.

We performed empirical analyses with

2 sets of data: the reports of the Social

Security Administration on SSI13 for

2009 through 2018 and the Annual

Social and Economic Supplement of the

Current Population Survey (CPS)10 data

for 2009 through 2019, covering a pe-

riod of 5 years before and 6 years after

implementation of the ACA.

Our analysis of the Social Security

Administration data provided evidence

that Medicaid expansions indeed low-

ered SSI participation among nonciti-

zens by a much larger proportion than

among citizens (US-born and natural-

ized). We found that between 2013 and

2018, in Medicaid expansion states, the

proportion of noncitizens receiving SSI

fell 22%; among citizens the decline in

SSI participation was a mere 4%. The

declines in SSI participation of citizens

and noncitizens in Medicaid non-

expansion states were much smaller in

magnitude. Our back-of-the-envelope

estimates suggest an annual savings of

$619 million in SSI costs because of the

decline in SSI participation among

noncitizens and citizens in Medicaid

expansion states.

METHODS

Our primary analysis was based on data

from Social Security Administration re-

ports. These reports include counts of

SSI recipients by age (0–17, 18–64,

and ≥65 years), citizenship status (citi-

zens and noncitizens), state of resi-

dence, and year. We used the SSI data

for nonelderly adults (18–64 years),

yielding 510 observations for nonciti-

zens and citizens each. Our outcome

variable was SSI participation rate

(number of SSI recipients divided by

total population of each group). We

computed nonelderly adult population

size by citizenship status, state, and year

from the American Community Surveys

of the US Census Bureau. The advantage

of using administrative data is that

our analysis was not affected by

underreporting of benefit receipt in

government-administered surveys, in-

cluding the CPS, as reported in recent

studies.14

In supplementary analysis, we tested

our findings from the administrative

data using the CPS survey data. The

CPS includes data on respondents’ age,

number of children, and income-to-

poverty level ratio, which we used to

restrict the sample to nonelderly child-

less adults with incomes below the

federal poverty level. The CPS data are

rich in individual characteristics, such as

citizenship status, year of immigration,

gender, educational attainment, marital

status, household size, and state of

residence, which were used as control

variables or to stratify the sample. In

some analyses, we used information on

whether the respondent had a serious

physical or cognitive limitation to further

restrict the sample to adults reporting

having a disability. We excluded non-

citizens who immigrated to the United

States less than 5 years prior to the CPS

interview, because immigrants who have

lived as permanent residents in the

United States for less than 5 are ineli-

gible for SSI. This yielded a sample of

73 001 citizens and 5775 noncitizens.
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Our outcome variable was a binary in-

dicator for receiving any SSI income

payments in the previous calendar year.

We used a difference-in-differences15

method to compare SSI recipiency in

Medicaid expansion states and in states

that did not expand, before and after

2014. Medicaid expansion states were

Alaska, Arizona, Arkansas, California,

Colorado, Connecticut, Delaware, the

District of Columbia, Hawaii, Illinois,

Indiana, Iowa, Kentucky, Louisiana,

Maryland, Massachusetts, Michigan,

Minnesota, Montana, Nevada, New

Hampshire, New Jersey, New Mexico,

New York, North Dakota, Ohio, Oregon,

Pennsylvania, Rhode Island, Vermont,

Washington, West Virginia, and Wis-

consin. Nonexpansion states were Ala-

bama, Florida, Georgia, Idaho, Kansas,

Maine, Mississippi, Missouri, Nebraska,

North Carolina, Oklahoma, South Caro-

lina, South Dakota, Tennessee, Texas,

Utah, Virginia, and Wyoming. In sensi-

tivity analyses, we excluded Louisiana

and Montana because they expanded

Medicaid in 2016 but the results were

unaffected. Excluding Wisconsin, which

we categorized as an expansion state

because it received approval to provide

coverage to childless adults with in-

comes up to 100% of the federal poverty

line, also did not affect results.

We estimated separate multivariable

linear models on noncitizen SSI recipi-

ency and citizen SSI recipiency, and

controlled for state unemployment rate,

population size of the group (citizens

and noncitizens) in the state, and state

and year effects. During the period of

our study, the noncitizen population in

the United States was subject to a

number of policies that may have af-

fected their health, well-being, and

participation in SSI.16 To account for

these changes in policies, for the non-

citizen SSI recipiency, we estimated a

second model that additionally con-

trolled for a range of time-varying

state-level policies toward immigrants—

namely, enforcement of Section 287(g)

of the Illegal Immigration Reform

and Immigrant Responsibility Act, the

Secure Communities Program, state

Dream Act policy, eligibility of undocu-

mented immigrants to obtain a driver’s

license, and state implementation of

E-Verify.

For the supplementary analyses

based on CPS data, we estimated linear

probability models and also controlled

for the following demographic charac-

teristics: age, gender, educational at-

tainment, marital status, household size,

period of arrival to the United States,

and years since migration. Linear

probability models give consistent esti-

mates of average causal effects and

have an intuitive interpretation.17

Our analytical approach yields unbi-

ased estimates of the causal effect of

Medicaid expansion on the assumption

that the trend in SSI recipiency in ex-

pansion and nonexpansion states would

have been similar if Medicaid expansion

had not occurred. We examined this

parallel trends assumption first visually

and then statistically, as in previous re-

search on the effects of Medicaid ex-

pansion.18 The statistical approach used

data for the pre-ACA period (2009–

2013) and tested whether the difference

in SSI recipiency between expansion and

nonexpansion states was constant over

time. We usedmodels similar to those in

our main analysis, except that state

Medicaid expansion status was inter-

acted with year of observation. If the

parallel trends assumption holds, there

should be no statistically significant in-

teraction between state Medicaid ex-

pansion status and year in the pre-ACA

period. Estimates presented in Figure A

(available as a supplement to the online

version of this article at http://www.ajph.

org) suggest that to be the case. Esti-

mated coefficients of the interactions in

theMedicaid expansion dummy variable

and year dummy variables were negli-

gible and statistically insignificant for

both citizens and noncitizens.

We conducted all analyses using Stata

version 16 (StataCorp LP, College Sta-

tion, TX). We used robust standard er-

rors clustered on state of residence to

account for arbitrary correlation of ob-

servations within each state.

RESULTS

In this section, we present results from

descriptive analysis followed by results

of the multivariable analysis.

Descriptive Results

The SSI receipt rate among noncitizens

was substantially lower than that among

citizens even prior to the ACA. Between

2009 and 2013, 0.8% of noncitizens

aged 18 to 64 years received SSI, which

was less than a third of the receipt rate

of 2.5% among citizens (Table 1). The

former also experienced a decline in SSI

receipt rate after the ACA. Overall, be-

tween the pre-ACA period (2009–2013)

and the post-ACA period (2014–2018),

nationally, the SSI receipt rate increased

2% among citizens but decreased 13%

among noncitizens. Between those

same 2 periods, the SSI receipt rate

among citizens fell 0.03 percentage

points in Medicaid expansion states

compared with nonexpansion states,

whereas the corresponding decline

among noncitizens was 0.1 percentage

points. These statistics do not adjust for

changes in demographics. The multi-

variable analysis, presented in the next

subsection, adjusts for a rich set of

demographics.
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Figure 1 shows the trends in the SSI

receipt rate of citizens and noncitizens

by Medicaid expansion versus Medic-

aid nonexpansion states. For citizens,

the SSI receipt rate peaked in 2013,

followed by a modest fall in both ex-

pansion and nonexpansion states. For

noncitizens, SSI receipt also peaked in

2013, followed by a sharp decline in

expansion states (from 0.9% to 0.7%)

compared with nonexpansion states

(0.7% to 0.6%).

Figure 1 also shows that trends in SSI

recipiency rates in expansion states

were similar to those in nonexpansion

states in the pre-ACA period, which is

consistent with the parallel trends as-

sumption. Statistical tests also found no

statistical difference in pre-ACA trends

between expansion and nonexpansion

states. Results are available in Figure A.

Difference-in-Differences
Regression Results

Next, we used amultivariable regression

framework to compute the difference-

in-differences estimates of the effect of

Medicaid expansion on SSI receipt. This

involved comparing change in SSI receipt

before and after ACA implementation in

Medicaid expansion and nonexpansion

states. We did these analyses using ad-

ministrative SSA data as well as survey

data; the results are presented in Tables

2 and 3, respectively.

Analyses based on SSA data adjusted

for state-level characteristics suggested

that the SSI receipt rate among citizens

fell 0.05 percentage points (or 2% of the

preexpansion mean for citizens) in

Medicaid expansion states compared

with nonexpansion states (Table 2). The

corresponding decline in the SSI receipt

rate among noncitizens was of a much

higher magnitude: 0.1 percentage

points, or 12% of the preexpansion

mean for noncitizens. Estimates

remained robust in models that con-

trolled for a rich set of policies toward

noncitizens that can potentially affect

the utilization of means-tested pro-

grams (model 2).

We conducted regression analysis

with survey data on 2 samples of adults

with incomes below the poverty

threshold: nonelderly childless adults

and nonelderly childless adults with

disabilities. Estimates based on the

sample of nonelderly childless adults

suggest that, compared with non-

expansion states, SSI receipt among

citizens fell 0.6 percentage points (or

5% of the pre-ACA mean) in Medic-

aid expansion states; the decline

was 2.6 percentage points (or 72% of

the pre-ACA mean) for noncitizens

(Table 3).

Narrowing the sample to nonelderly

childless adults with disability—the

population whose SSI recipiency

was most affected by the Medicaid

expansion—increased the size of the

effects: compared with nonexpansion

states, SSI receipt among citizens fell 3.1

percentage points (or 9% of the pre-ACA

mean) in Medicaid expansion states; the

decline was 15.4 percentage points (or

62% of the pre-ACA mean) for

noncitizens.

DISCUSSION

In this quasi-experimental study, we

found that Medicaid expansion led to

meaningful reductions in SSI recipiency

among noncitizens. Noncitizens ex-

perienced a sharper decline in SSI re-

ceipt after ACA implementation than

citizens. For noncitizens, SSI receipt

peaked in 2013—just prior to ACA

implementation—followed by a 12%

decline in Medicaid expansion states

compared with nonexpansion states

in the post-ACA period. SSI receipt

among citizens similarly peaked in 2013,

but the corresponding decline was a

modest 2%.

In the United States, noncitizen par-

ticipation in welfare programs is highly

controversial. A number of recent

studies have stressed the increase in

immigrant participation in Medicaid and

its fiscal implications.19,20 Our analysis,

however, suggested that by focusing

entirely on Medicaid participation, these

previous studies did not capture the full

impact of Medicaid expansions on the

exchequer.

Our analysis suggested that Medicaid

expansion, by creating an avenue for

public health insurance for low-income

families, reduced their SSI receipt. Given

these findings, inferences on the fiscal

effects of ACA expansions, including the

TABLE 1— Percentage of Citizens and Noncitizens Aged 18–64 Years
Who Were Supplemental Security Income (SSI) Recipients, Before
and After Medicaid Expansion: United States, 2009–2018

Citizens, % (95% CI) Noncitizens, % (95% CI)

2009–2013 2014–2018 2009–2013 2014–2018

Medicaid nonexpansion states 2.42 (2.04, 2.80) 2.50 (2.12, 2.88) 0.64 (0.37, 0.92) 0.59 (0.33, 0.86)

Medicaid expansion states 2.53 (2.19, 2.87) 2.58 (2.25, 2.90) 0.94 (0.74, 1.13) 0.79 (0.61, 0.96)

All states 2.49 (2.23, 2.75) 2.55 (2.30, 2.80) 0.83 (0.67, 1.00) 0.72 (0.57, 0.86)

Note. CI = confidence interval.

Source. SSI receipt data are from the Social Security Administration SSI Annual Statistical Reports,
2009–2018. Population sizes are from the American Community Survey, 2009–2018.
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effects of immigrant insurance coverage,

should be adjusted for the spillover ef-

fect of decline in SSI receipt. Our back-

of-the-envelope estimates suggest an

annual savings of $122 million in federal

SSI costs because of the decline in SSI

participation among noncitizens in

Medicaid expansion states ($122 mil-

lion = $260 [monthly benefit] × 12 ×

39311 [number receiving SSI in 2013

minus number receiving SSI in 2018

among noncitizens aged 18–64 years in

Medicaid expansion states]), assuming

that noncitizens who exited SSI received

a third of the maximum SSI benefit of

$771 in 2019. These savings are in ad-

dition to the corresponding savings due

to the decline in SSI participation among

citizens, a much larger population: $497

million ($260 [monthly benefit] × 12 ×

159528).
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FIGURE 1— Trends in Average Percentage of Citizens and Noncitizens Aged 18–64 Years Who Were Supplemental
Security Income (SSI) Recipients, by State Medicaid Expansion Status: United States, 2009–2018

Source. Authors’ analysis of data from the Social Security Administration SSI Annual Statistical Reports, 2009–2018. Population sizes are from the American
Community Survey, 2009–2018.

TABLE 2— Effect of Medicaid Expansion on Percentage of Adults Aged 18–64 Years Receiving Supplemental
Security Income (SSI), by Citizenship Status: United States, 2009–2018

Citizens Noncitizens

Model 1, b (95% CI) Model 1, b (95% CI) Model 2, b (95% CI)

Medicaid expansion state −1.72 (−1.79, −1.65) 0.79 (0.72, 0.86) 0.81 (0.70, 0.93)

Post-ACA 0.10 (0.00, 0.19) −0.19 (−0.35, −0.04) −0.19 (−0.34, −0.03)

Medicaid expansion state × post-ACA −0.05 (−0.11, 0.00) −0.10 (−0.18, −0.02) −0.09 (−0.17, −0.01)

No. of observations 510 510 510

Note. ACA=Affordable Care Act; CI = confidence interval. The dependent variable is percentage of adults aged 18–64 years receiving SSI. All models controlled
for number of noncitizens aged 18–64 years in the state, state unemployment rate, state fixed effects, and year fixed effects. Model 2 (for noncitizens)
additionally controlled for state policies toward immigrants—namely, enforcement of Section 287(g) of the Illegal Immigration Reform and Immigrant
Responsibility Act, the Secure Communities Program, state Dream Act policy, eligibility of undocumented immigrants to obtain driver’s license, and state
implementation of E-Verify.

Source. SSI receipt data are from the Social Security Administration SSI Annual Statistical Reports, 2009–2018. Population sizes are from the American
Community Survey, 2009–2018.
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These estimates suggest that any

discussion of the fiscal implications

of Medicaid expansions should take

into account savings from other

means-tested programs, in particular

declines in SSI participation. Our

analysis contributes to other re-

search that documents that access

to public health insurance reduces

health care expenditures by ensuring

timely health care and thus avoiding

expensive emergency public health

care that is generally available to

immigrants.21–23

Although a reduction in SSI partici-

pation represents savings to the federal

government, it is a loss of benefits to

potential beneficiaries. Previous research

documents higher employment rates in

Medicaid expansion states than in non-

expansion states among adults aged 18

to 64 years with disabilities, which sug-

gests that a reduction in SSI benefits may

be offset, at least in part, by earned

income.4,5 Further research on the net

financial gain to individuals is warranted.

Limitations

Our study has limitations. First, unob-

served bias from time-varying factors

that differentially affect expansion and

nonexpansion states cannot be defini-

tively excluded. We supported the val-

idity of our findings by showing that our

data are consistent with the parallel

trends assumption in the pre-ACA period.

We also performed robustness checks by

fitting models with a rich set of controls,

which produced similar estimates.

Second, our analyses based on

SSA administrative data are at the

state level, which could mask changes

in the composition of the population

within states. This would be a concern

if changes in state composition

were correlated with Medicaid expan-

sion. To address this concern, we esti-

mated models using individual-level

survey data, which yielded similar

conclusions. Previous research also

finds that the level of generosity of

a state’s social programs does not

influence the residency patterns of

immigrants.24,25

Public Health Implications

The COVID-19 pandemic has revealed

the serious implications of a large

population without health insurance

to overall public health. Note that be-

cause immigrants, on average, are

TABLE 3— Effect of Medicaid Expansion on Probability of Low-Income Adults Aged 18–64 Years Receiving
Supplemental Security Income, by Citizenship Status: Current Population Survey, United States, 2009–
2019

Citizens Noncitizens

Model 1, b (95% CI) Model 2, b (95% CI) Model 3, b (95% CI)

Low-income and childless

Medicaid expansion state 0.0868 (0.0761, 0.0975) −0.0022 (−0.0228, 0.0184) −0.0140 (−0.0354, 0.0075)

Post-ACA −0.0093 (−0.0314, 0.0128) −0.0458 (−0.0855, −0.0061) −0.0450 (−0.0964, 0.0063)

Medicaid expansion state × post-ACA −0.0060 (−0.0166, 0.0047) −0.0258 (−0.0466, −0.0051) −0.0284 (−0.0566, −0.0002)

Pre-ACA mean of outcome variable 0.118 0.036 0.036

No. of observations 73001 5775 5775

Low-income, childless, and disabled

Medicaid expansion state 0.1504 (0.1152, 0.1856) −0.6217 (−0.8145, −0.4289) −0.4555 (−0.7442, −0.1669)

Post-ACA −0.0202 (−0.0869, 0.0465) −0.3351 (−0.6583, −0.0119) −0.3286 (−0.7657, 0.1085)

Medicaid expansion state × post-ACA −0.0305 (−0.0614, 0.0004) −0.1536 (−0.2720, −0.0352) −0.1960 (−0.3909, −0.0011)

Pre-ACA mean of outcome variable 0.343 0.247 0.247

No. of observations 17418 513 513

Note.ACA=Affordable Care Act; CI = confidence interval. Sample is restricted to childless adults aged 18–64 years in householdswith incomes below the federal
poverty threshold.10 All models controlled for age (categories: 18–26 [ref], 27–34, 35–42, 43–49, 50–57, and 58–64 years), gender (female [ref], and male),
educational attainment (categories: high school or lower [ref], some college, and associate degree or higher), marital status (categories: married [ref], married
but spouse absent, separated, divorced, widowed, and nevermarried or single), household size (categories: 1 [ref], 2, 3, and 4 ormore), number of (non)citizens
aged 18–64 years in the state, state unemployment rate, state fixed effects, and year fixed effects. Models 2 and 3 additionally controlled for period of arrival to
the United States and years since migration. Model 3 additionally controlled for state policies toward immigrants—namely, enforcement of Section 287(g) of
the Illegal Immigration Reform and Immigrant Responsibility Act, the Secure Communities Program, state Dream Act policy, eligibility of undocumented
immigrants to obtain driver’s license, and state implementation of E-Verify.

Source. Authors’ analysis of data from the Current Population Survey, 2009–2019.
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younger and healthier than natives,

they are likely to have lower health

care utilization than natives; therefore,

immigrant Medicaid eligibility is likely

to be a cost-effective policy for

society.26–28

For the SSI population specifically—

the focus of this study—the effect

on Medicaid expansions on the econ-

omy is likely to be even greater, as

these expansions also provided oppor-

tunities to low-income adults to in-

crease work effort and accumulate

savings and assets without the risk of

losing public health insurance.4,5,7,12 An

increase in work effort, and therefore

in income, would further increase

fiscal windfalls from Medicaid

expansions.
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A Spatiotemporal Tool to Project
Hospital Critical Care Capacity and
Mortality FromCOVID-19 in US Counties
Alexis Zebrowski, PhD, Andrew Rundle, DrPH, Sen Pei, PhD, Tonguc Yaman, MPH, Wan Yang, PhD, Brendan G. Carr, MD, MS,
Sarah Sims, BS, Ronan Doorley, PhD, Neil Schluger, MD, James W. Quinn, MA, Jeffrey Shaman, PhD, and Charles C. Branas, PhD

Objectives. To create a tool to rapidly determine where pandemic demand for critical care overwhelms

county-level surge capacity and to compare public health and medical responses.

Methods. In March 2020, COVID-19 cases requiring critical care were estimated using an adaptive

metapopulation SEIR (susceptible‒exposed‒infectious‒recovered) model for all 3142 US counties for future

21-day and 42-day periods fromApril 2, 2020, toMay 13, 2020, in 4 reactive patterns of contact reduction—

0%, 20%, 30%, and 40%—and 4 surge response scenarios—very low, low, medium, and high.

Results. In areas with increased demand, surge response measures could avert 104 120 additional

deaths—55% through high clearance of critical care beds and 45% through measures such as greater

ventilator access. The percentages of lives saved from high levels of contact reduction were 1.9 to 4.2

times greater than high levels of hospital surge response. Differences in projected versus actual COVID-19

demands were reasonably small over time.

Conclusions. Nonpharmaceutical public health interventions had greater impact in minimizing pre-

ventable deaths during the pandemic than did hospital critical care surge response. Ready-to-go

spatiotemporal supply and demand data visualization and analytics tools should be advanced for

future preparedness and all-hazards disaster response. (Am J Public Health. 2021;111:1113–1122. https://

doi.org/10.2105/AJPH.2021.306220)

The World Health Organization de-

clared severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2) a

public health emergency of international

concern on January 30, 2020, and a

pandemic on March 12, 2020.1 By March

26, 2020, and formonths after, the United

States had the highest number of con-

firmed cases of COVID-19, the disease

caused by SARS-CoV-2, of any country in

the world.2 The nationwide increase in

COVID-19 cases created a demand on the

US health care system not seen for a

generation in other large-scale disasters.

The COVID-19 pandemic also pre-

sented an opportunity for health care

and public health to work together to

meet the demands of local communi-

ties. Concern for local medical system

response capacity was almost imme-

diate along with expectations that the

supply of hospital critical care re-

sources would be exceeded. Critical

care is perhaps the most important

medical system choke point in terms of

preventing deaths in disaster scenar-

ios such as the COVID-19 pandemic.3,4

A wide range of critical care infra-

structure, from intensive care units to

operating rooms and long-term acute-

care facilities, can be drafted in crisis

care surge situations, potentially

increasing hospital capacity by signifi-

cant amounts.5‒8

Despite the increased need for critical

care during disaster events, the full ex-

tent of surge capacity in the US health

care system remains unknown. The

COVID-19 pandemic presented a never-

before-experienced opportunity to

study the boundaries of the US hospital

system in terms of the extent to which its

supply of medical resources could be

expanded to meet a predictable growth

in critical care demand by COVID-19

patients. We created a spatiotemporal

disaster response tool that combined

previously established disease modeling
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estimates9,10 of COVID-19, various

contact-reduction intervention as-

sumptions, and county-level estimates

of the potential critical care surge re-

sponse4 as a methodologic test case of

how emerging and existing data could

be used to providemeaningful, real-time

public health policy guidance during a

pandemic.

Our objectives in creating this tool

were to be able to quickly highlight

where demand for critical care beds

would overwhelm surge capacity limits,

provide real-time estimates for counties

in terms of when they would exceed

critical care surge capacity limits, and

estimate the mortality that would result

from exceeding available critical care

surge capacity in these counties. The

tool is intended for use by the US

medical and public health systems

under various disaster conditions—

pandemic, natural disaster, or mass

casualty trauma. It can estimate the

system’s ability to meet local demands

with existing and quickly deployable

health care resources while accounting

for the implementation of interventions

such as nonpharmaceutical reductions

in contact transmission. By combining

these inputs, the tool provides hospitals

adequate time to prepare and minimize

preventable mortality.11,12

METHODS

All US counties were included as our

primary units of analysis13 along with the

District of Columbia. Counties were

further aggregated into US regions using

Census Bureau standards as Northeast,

Midwest, South, and West14 and urban

or nonurban using the 2013 US De-

partment of Agriculture Rural‒Urban

Continuum Classification, which con-

siders population size and proximity to

metropolitan areas. Urban counties had

Rural‒Urban Continuum Classification

codes 1 through 3, and nonurban

counties had codes 4 through 9.15

We estimated data for all continental

US counties in the early months of the

US pandemic, specifically both spatio-

temporal COVID-19 demand and medi-

cal system critical care supply. We

completed all mapping by using ArcGIS

Pro 2.5 (ESRI Inc, Redlands, CA).

Demand Estimates of
COVID-19

We used a previously reported, meta-

population SEIR (susceptible‒exposed‒

infectious‒recovered) model to simulate

the spatiotemporal dynamics of COVID-

19 infections.9,10,16‒20 This model structure

was previously validated for forecast-

ing the spatial spread of influenza and

other respiratory and infectious

diseases.10,21‒24 Compared with simple

compartmental models developed for

single locations, the metapopulation

model has demonstrated superior

performance in predicting the spatial

progression of infectious disease10;

homogeneous compartment models

cannot represent the heterogeneity of

disease transmission across different

locations. The same model has been

used to simulate counterfactual and

future COVID-19 cases and deaths in

the United States,18 and a similar

metapopulation model has been used

to study COVID-19 in China.9 Here we

generated ensemble projections using

100 simulations for each scenario. The

data assimilation method we used to

calibrate the model is also widely used in

weather25 and infectious disease pre-

diction for generation of probabilistic

forecasts.26‒30

We separated documented and

undocumented infected individuals

into 2 classes with separate rates of

transmission, and we used Census Bu-

reau commuting data and a multiplica-

tive factor to estimate the daily number

of people traveling between counties.

Intercounty commuting in the model is

reduced by 50% starting fromMarch 14,

2020, to May 3, 2020, because of the

introduction of stay-at-home orders.

After this end date, near-real-time hu-

man mobility data were available and

incorporated to measure intercounty

movement along with data that quanti-

fied the number of visitors to nonresi-

dential points of interest (e.g., parks,

restaurants, stores)31 on a county-by-

county basis.

Transmission dynamics were simu-

lated for all US study counties from

February 21, 2020, to April 2, 2020, using

an iterated filtering-ensemble adjust-

ment Kalman filter framework.32‒34 This

combined model-inference system es-

timated 4 population trajectories in each

county—susceptible, exposed, docu-

mented infected, and undocumented

infected—while simultaneously inferring

model parameters for the average latent

period, the average duration of infec-

tion, the transmission reduction factor

for undocumented infections, the

transmission rate for documented in-

fections, the fraction of documented

infections, and the travel multiplicative

factor. To account for delays in infection

confirmation, we employed a time-to-

event observationmodel using a gamma

distribution with a range of reporting

delays and different maximum seed-

ing. We used log-likelihood to identify

the best-fitting model-inference

posterior.9,19

We projected public health measures

to control the spread of SARS-CoV-2

forward in time using the optimized

model parameter estimates for 21-day

and 42-day time horizons beginning on

April 2, 2020, and ending on April 22,
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2020, and May 13, 2020, respectively.19

Because of a roughly 2-week lag be-

tween infection acquisition and case

confirmation, we initiated the projections

on March 19, 2020, using the parameter

estimates made with confirmed case data

through April 2, 2020. We considered 2

types of movement—daily work com-

muting and random movement. Control

measures included travel restrictions be-

tween areas, self-quarantine and contact

precautions that were publicly advocated

or imposed, and greater availability of

rapid testing for infection. We also con-

sidered changes in medical care seeking

attributable to increased awareness of

COVID-19 and increased personal pro-

tective behavior (e.g., use of facemasks,

social distancing, self-isolation when sick).

We projected four adaptive scenarios

of contact reduction to simulate the

measures implemented by state and

local governments (e.g., school closures,

work from home) and personal protec-

tive behavior (mask wearing, social dis-

tancing): 0% (no contact reduction via

social distancing controls or behavior

change), 20%, 30%, and 40% contact

reduction.35 Upon initiation of projec-

tions on March 19, 2020, we assigned

US counties with at least 10 confirmed

cases 0%, 20%, 30%, or 40% contact rate

reductions, and we applied no contact

reduction to remaining counties. In each

subsequent week, we assigned counties

exceeding 10 confirmed cases for the

first time a 0%, 20%, 30%, or 40% con-

tact rate reduction, depending on the

projection scenario. For counties with

increasing confirmed case counts and

10 previously confirmed cases, we ap-

plied multiplicative contact rate re-

ductions of 0%, 20%, 30%, or 40%,

depending on the projection scenario.

We applied no contact reduction to

counties with fewer than 10 confirmed

cases. This multiplicative ratcheting of

contact reduction levels was meant to

represent increasing reactive social

distancing imposed within counties as

long as confirmed weekly cases of

COVID-19 continued to rise. Theseadaptive

control measures were intended to reflect

county-level reactions and adaptations to

the introduction of COVID-19. Over the

same period studied here, the average

contact reduction percentage in theUnited

States, as measured by visitors to non-

residential places such as parks, grocery

and pharmacy stores, retail and recreation,

workplaces, and transit stations, was 30.2%

according to independent data, justifying

the chosen range of 20% to 40%.35

We also compared actual hospital

critical care case counts with projected

critical care case counts, as described

previously, for all US counties. We cal-

culated mean percentage errors (MPEs)

for the study period (beginning April 5,

2020) extending to June 10, 2020, the

most recent date of data availability. We

reported the MPEs, the average per-

centage differential between actual and

projected values with both positive and

negative values, as summary measures

over time.36 We chose the single inter-

vention scenario for each projection

date that most closely matched the

actual case counts in calculating MPE

(minimum MPE), and the median of all

intervention scenarios for each projec-

tion date (median MPE). We computed

the minimum MPE and median MPE

across both projection time horizons as

means with confidence intervals for all

US counties and for counties separated

into urban and nonurban classifications.

Supply Estimates of Hospital
Capacity

We derived critical care bed counts for

all US counties from the linkage and

harmonization of different data sets:

1 the 2020 Centers for Medicare and

Medicaid Services (CMS), Health

Care Information System Data File,

Sub-System Hospital Cost Report

(CMS-2552–96 and CMS-2552-10),

Section S-3, Part 1, Column 2;

2 the 2018 American Hospital Associ-

ation Annual Survey;

3 the 2020 US Department of Health

and Human Services Health Re-

sources and Services Administration,

Area Health Resources Files; and

4 the 2017–2019 CMS Medicare Pro-

vider of Services file, Medicare Cost

Report, Hospital Compare Files.

To account for the reallocation of re-

sources during surge, we calculated

critical care bed supply from 4 hospi-

tal bed types: intensive care unit (ICU)

beds, operating room (OR) beds, post-

anesthesia care unit (PACU) beds, and

step-down beds. We summed critical

care bed counts for all US civilian hos-

pitals within each county, including pe-

diatric medical‒surgical hospitals and

long-term acute-care facilities. We did

not include Veterans Affairs or military

medical hospital facilities. We summed

counts of ICU beds per hospital as any

reported

1 general medical‒surgical ICU beds,

2 surgical ICU beds,

3 coronary ICU beds,

4 burn care ICU beds,

5 pediatric ICU beds, and

6 other ICU beds.

We excluded neonatal ICU beds.

Counts of ICU beds were the highest

number of ICU beds reported by each

US hospital across the 4 primary sources

of data listed previously. We used step-

down bed counts where reported; if hos-

pitals did not report step-down beds, we

assumed a 1-to-4 step-down-to-ICU-bed
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ratio, and we multiplied ICU bed counts

by 1.25. We assumed 1 bed per OR. For

hospitals that did not report PACU

beds, a 1.5-to-1 PACU beds-to-OR ratio

was assumed, and ORs were multiplied

by 1.5. We assumed 1 ventilator per

critical care bed except in the highest

surge scenario in which we doubled the

number of available ventilators as an

estimate of additional resources that

were acquired by health systems to

meet high-volume demands by creating

double occupancy in critical care units

or converting space to serve these

needs.4‒8,37‒40

We estimated baseline critical care

bed availability at 30% of the total ICU

beds in each county. We created 4

critical care bed scenarios to account for

surge response in each US county: very

low, low, medium, and high (see box on

p. 1117). Each scenario created an in-

crease in the number of available beds

with the very low scenario assuming only

the baseline 30% of critical care beds

available, the low scenario incorporating

extra beds through discharge or other

clearing, the medium scenario increas-

ing bed counts through the use of

specialized non-ICU beds, and the high

scenario assuming twice the number of

ventilators in the medium scenario

could be ascertained, therefore dou-

bling critical care capacity.6,41‒44 In this

way, we incorporated existing critical

care bed availability rates and occupied

critical care bed clearance rates for

purposes of meeting high-volume pa-

tient surges in disasters into our

estimates.

To estimate preventable deaths at-

tributable to lack of critical care supply,

we aggregated the number of new cases

requiring critical care beds that could

not be admitted once a hospital reached

capacity minus discharges at the county,

regional, and national levels. If we

recorded no bed counts in any of the 4

data sets, we did not include the county

in calculating the time to exceed critical

care capacity. We calculated daily critical

care bed need and discharge rates for

each day of the study period using a

typical ICU length of stay for COVID-19

patients.19 Previous reports of the hos-

pital course for COVID-19 patients

showed that the majority of those ad-

mitted to the ICU were critical, and

survival for critical patients was 1 in 5.

Thus, the survival of critically ill patients

treated outside of the ICU should be

much lower, approximately 5%; we

therefore assumed a 95% mortality for

patients requiring a critical care bed but

who did not receive one because their

local capacity had been exceeded.45

RESULTS

Of the 3142 US counties included in our

analysis, 217 (6.9%) were in the North-

east, 1055 (33.6%) were in the Midwest,

1422 (45.3%) were in the South, and 448

(14.2%) were in the West. In addition,

1166 (37.1%) were urban and 1976

(57.9%) were nonurban.

Critical care surge response ranged

from 77588 available critical care beds

in the very low to 278850 in the high

scenario. Mean available critical care

beds in the very low scenario was 24.0

per county (SD=88.8), whereas the

mean critical care bed availability in the

high surge response was approximately

3.5 times this with 86.2 available beds

per county (SD= 307.7). Baseline critical

care bed availability and gain in beds for

surge response estimates were highly

correlated (medium response vs base-

line; r = 0.97). For each baseline critical

care bed, 4.61 (95% confidence inter-

val = 4.57, 4.65) additional critical care

beds could be gained under the me-

dium critical care surge capacity

scenario. The counties that could gen-

erate the largest gains in beds under

these surge capacity scenarios were

typically urban counties that already had

substantial hospital infrastructure.

Contact Reduction, Surge
Response, and Capacity

Urban, Northeastern, and Southern

counties exceeded critical care bed ca-

pacity in greater numbers than their

nonurban, Western, and Midwestern

counterparts. Regionally, these findings

were consistent across all surge re-

sponse scenarios including those with

increased contact reduction (Appendix

Tables A and B, available as supplements

to the online version of this article at

http://www.ajph.org). However, the dis-

parity between urban and nonurban

counties was reduced in the high sce-

nario. More urban counties consistently

exceeded critical care bed capacity

compared with nonurban counties.

As time progressed from the 21-day

through the 42-day scenario, larger

numbers of counties outside of the

Northeast exceeded their critical care

capacity (Figures 1 and 2).

Contact reduction interventions of

40% over the 42-day scenario pro-

spectively produced decreases in the

number of counties with unmet critical

care demand between 81.5% and 87.3%

compared with 24.6% to 48.0% re-

ductions from high-intensity patient

surge responses. The percentages of

lives saved from high levels of non-

pharmaceutical public health interven-

tions were 1.9 to 4.2 times greater

than high levels of hospital surge re-

sponse. By increasing contact reduc-

tion strategies from 0% to 40% over

the 42-day period, a high of 185 192

deaths could be averted in the North-

east, and a low of 33 986 deaths could
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be averted in the Midwest under me-

dium hospital surge conditions (Ap-

pendix Table B).

As a gauge of aggressive critical care

surge actions, the difference between

the high and the very low critical care

surge response scenarios ranged from

an estimated 4507 to 104120 deaths

averted over the 42-day period. As a

gauge of redeploying non-ICU beds for

critical care surge response, the differ-

ence between the medium and the very

low critical care surge response sce-

narios ranged from 2807 to 57662

deaths averted over the 42-day period.

Differences between the high and the

medium critical care surge response

scenarios ranged from 1700 to 46458

deaths averted over the 42-day period

under the assumption that hospitals

acquired twice the number of available

ventilators (Appendix Table B).

Projected Versus Actual
Estimates

In comparing projected versus actual

COVID-19 case demands for critical

care beds, we noted little difference

in MPE for the 21-day and the 42-day

estimates when we used the estimates

that most closely matched the actual

case counts (minimum MPE). There was

a greater range for median MPEs for

the 42-day estimates with smaller devi-

ations typically seen in urban settings

(Figure 3).

DISCUSSION

The pandemic supply and demand tool

created and showcased here was able to

rapidly determine, with reasonable ac-

curacy, which US counties were immi-

nently at risk for exceeding their medical

capacity limits because of COVID-19

cases over 3- to 6-week time horizons.

The tool successfully combined real-

time disease modeling of the growth of

severely ill COVID-19 cases and the

hospital critical care demand these

would create, with the actual supply

of hospital critical care that existed

and could be created in all counties

across the United States. A ready-

to-go tool like this could be of great

value as subsequent waves of COVID-19

occur and as future large-scale

disasters, including pandemics,

emerge.

The value of “flattening the curve”—

that is, even a relatively small 20%

contact reduction—is potentially size-

able and results in a greater number of

deaths averted than even the highest

health care surge response scenarios.

Nonpharmaceutical interventions, such

as social distancing, not only save lives as

stand-alone interventions but they also

provide the US medical system, espe-

cially the choke point of hospital criti-

cal care, the necessary time to prepare

and be able to handle a manageable

throughput volume of severely ill peo-

ple with COVID-19. This case study

clearly shows the importance of non-

pharmaceutical public health measures,

with up to 4 times more deaths averted

through contact-reduction strategies

(mask wearing, travel restrictions, social

distancing) than from high levels of

critical care surge response.

The number of deaths in urban

counties remained high compared with

nonurban counties throughout the 6-

week period in which the tool was ap-

plied. Although greater numbers of

hospital beds were typically found in

urban locations, these counties also

experienced or were predicted to

Hospital Critical Care Surge Response Scenarios, by Ascending Intensity: United States

1. Very-low-intensity patient surge response

a. 30% of existing ICU beds are unoccupied and available.

b. 50% of existing ICU beds can be cleared and made available.

2. Low-intensity patient surge response

a. 30% of existing ICU beds, step-down beds, OR beds, and PACU beds are unoccupied and available.

b. 30% of existing ICU beds, step-down beds, OR beds, and PACU beds can be cleared and made available.

3. Medium-intensity patient surge response

a. 30% of existing ICU beds, step-down beds, OR beds, and PACU beds are unoccupied and available.

b. 50% of existing ICU beds, step-down beds, OR beds, and PACU beds can be cleared and made available.

4. High-intensity patient surge response

a. 30% of existing ICU beds, step-down beds, OR beds, and PACU beds are unoccupied and available.

b. 50% of existing ICU beds, step-down beds, OR beds, and PACU beds can be cleared and made available.

c. All available ICU and step-down units can be modified for double occupancy with double the number of ventilators procured.

Note. ICU = intensive care unit; OR=operating room; PACU=post-anesthesia care unit.
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experience larger increases in COVID-19

cases, as well as to receive transfers

from their rural counterparts. Therefore,

the ability of the health care system

within urban counties to meet the de-

mand from critically ill patients remains

of primary concern. This may be exac-

erbated by the inability of urban resi-

dents to remain socially distant given

increased population density. At the

same time, less extensive hospital re-

sources in many nonurban counties

may not have been able to keep pace

with the growth in severe COVID-19

cases. The relocation or travel of urban

residents with undetected COVID-19

infection to nonurban areas that appear

to be relatively unaffected may exacer-

bate this and overwhelm the relatively

limited critical care capacity in otherwise

isolated nonurban regions.

Limitations

Several qualifications of the county-level

supply and demand tool are worth

noting. Optimizing the model projec-

tions using observations of confirmed

cases by county, and representing

infections that were acquired by

individuals approximately 2 weeks ear-

lier, potentially during a time before the

implementation of many of the social

distancing and isolation measures that

had been put in place by the end of

March 2020, is a recognizable delay.

Because of this delay between infection

acquisition and case confirmation, cer-

tain aspects related to flattening of the

curve attributable to these effects may

not get communicated to the model

in a timely way. For instance, with the

implementation of many new control

policies after mid-March, the 20% to

40% contact reduction projections likely

Hospital Critical Care Surge Response
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FIGURE 1— US Counties Exceeding Hospital Critical Care Surge Limits Within a 21-Day Time Period Under Different
Surge Response and Contact Reduction Scenarios, Shown in Black: April 2, 2020–April 23, 2020
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depict paths that multiple counties may

have already been following. Second,

variability in population density, control

measures, and testing practices adds

uncertainty to model optimization and

potentially magnified projection errors

in nonurban, as opposed to urban,

counties. Despite this, for the most part,

our models exceeded expectations and

did not “always overshoot” as some

anticipated,46 posting relatively small

percentage errors in projecting critical

care cases and likely resulting in even

greater accuracy for projected mortality

estimates, as a subset of these cases.

The health care system capacity esti-

mates presented here are based on

long-standing federal and professional

agency databases of US hospitals.

However, a limitation of these databases

is their lack of robust information on

health care human resources, staffing,

and equipment, such as ventilator sup-

plies, dialysis machines, heart‒lung by-

pass support, and others. Health care

workers, especially those involved in

critical care, are at high risk for COVID-19

infection, and shortages that reduce the

ability to staff critical care beds made

available during critical incident surge

response times limit effective patient

care and endanger health care worker

safety. Hospitals under surge conditions

may be unable to accept patients, not

because of lack of beds, but because

of lack of staff to cover those beds. Al-

though the tool and models developed

here cannot account for the innovation,

ingenuity, and perseverance of medical

staff, many of whom are trained to work

in crisis situations, they should endeavor

to incorporate staffing and equipment

data for medical system surge into fu-

ture models, as they become known.47

Recent and emerging work has shown

Hospital Critical Care Surge Response
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FIGURE 2— US Counties Exceeding Hospital Critical Care Surge Limits Within a 42-Day Time Period Under Different
Surge Response and Contact Reduction Scenarios, Shown in Black: April 2, 2020–May 13, 2020
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the importance of the reallocation of

resources, including staff, across county

lines in alleviating bottlenecks during

times of high strain.48,49

Our models also did not account for

heterogeneities arising from specific high-

risk communities in different counties. For

instance, places with large elderly pop-

ulations or populations who have been

historically and structurally marginalized

and, as such, are beset with high levels of

preexisting respiratory, cardiovascular, or

immunocompromised conditions, may

have even higher mortality rates than

anticipated here.

Conclusions

This case study demonstrates the need

for a robust, rapidly available supply

and demand disaster response tool,

like the one modeled here. Sustained

investment in some semblance of a

national hospital data system, perhaps

even a national electronic medical re-

cord system with real-time data feeds,

would be of great value to future

efforts.11,50 Early information on trans-

mission, decompensation, and risk

could also be used to better esti-

mate demand in future adaptations.

The disaster response tool shows

the clear and primary importance of
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nonpharmaceutical public health inter-

ventions in averting deaths during the first

months of a viral pandemic. Those strat-

egies coupled with innovative surge re-

sponse by the medical system should be

able to meet COVID-19 demand and

minimize preventable deaths acrossmost

US counties. Ready-to-go spatiotemporal

supply and demanddata visualization and

analytics tools should be advanced in

rapidly supporting public health decisions

for future preparedness and all-hazards

disaster response.51

ABOUT THE AUTHORS

Alexis Zebrowski and Brendan G. Carr are with the
Department of Emergency Medicine, Icahn School
of Medicine at Mount Sinai, New York, NY. Andrew
Rundle, Tonguc Yaman, Wan Yang, James W. Quinn,
and Charles C. Branas are with the Department of
Epidemiology, Mailman School of Public Health,
Columbia University, New York. Sen Pei and Jeffrey
Shaman are with the Department of Environmental
Health Sciences, Mailman School of Public Health,
Columbia University. Sarah Sims is with Patient In-
sight, Santa Monica, CA. Ronan Doorley is with
Media Lab at the Massachusetts Institute of Tech-
nology, Cambridge. Neil Schluger is with the Division
of Pulmonary, Allergy, and Critical Care Medicine,
and Departments of Epidemiology and Environ-
mental Health Sciences, Columbia University Irving
Medical Center, Columbia University.

CORRESPONDENCE

Correspondence should be sent to Charles C.
Branas, PhD, Gelman Professor of Epidemiology
and Chair, Department of Epidemiology, Mailman
School of Public Health, Columbia University, 722
West 168th St, Room 1508, New York, NY 10032
(e-mail: c.branas@columbia.edu). Reprints can be
ordered at http://www.ajph.org by clicking the
“Reprints” link.

PUBLICATION INFORMATION

Full Citation: Zebrowski A, Rundle A, Pei S, et al.
A spatiotemporal tool to project hospital critical
care capacity and mortality from COVID-19 in
US counties. Am J Public Health. 2021;111(6):
1113–1122.

Acceptance Date: February 2, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306220

CONTRIBUTORS

The project was conceptualized by A. Zebrowski,
A. Rundle, B. G. Carr, and C. C. Branas. Data were
analyzed by S. Pei, T. Yaman, W. Yang, S. Sims,

R. Doorley, J. Quinn, and J. Shaman. The article was
initially drafted by A. Zebrowski and C. C. Branas.
Critical review was performed by A. Rundle, S. Pei,
N. Schluger, and J. Shaman. All authors helped to
conceptualize ideas, interpret findings, and review
drafts of the article.

CONFLICTS OF INTEREST

The authors have no conflicts of interest to report.

HUMAN PARTICIPANT PROTECTION

The work contained in this article was exempt from
institutional review board approval because it did
not contain human participants. All analyses were
conducted using secondary data that were publicly
available and collected for other purposes.

REFERENCES

1. Kluge H. WHO announces COVID-19 outbreak a
pandemic. December 3, 2020. http://www.euro.
who.int/en/health-topics/health-emergencies/
coronavirus-covid-19/news/news/2020/3/who-
announces-covid-19-outbreak-a-pandemic.
Accessed March 29, 2020.

2. Soucheray SUS. COVID-19 cases surge past 82,000,
highest total in world. Available at: https://www.
cidrap.umn.edu/news-perspective/2020/03/us-
covid-19-cases-surge-past-82000-highest-total-
world. Accessed March 29, 2020.

3. Carr BG, Addyson DK, Kahn JM. Variation in crit-
ical care beds per capita in the United States:
implications for pandemic and disaster planning.
JAMA. 2010;303(14):1371–1372. https://doi.org/10.
1001/jama.2010.394

4. Carr BG, Walsh L, Williams JC, Pryor JP, Branas CC. A
geographic simulation model for the treatment of
trauma patients in disasters. Prehosp Disaster Med.
2016;31(4):413–421. https://doi.org/10.1017/
S1049023X16000510

5. Hossain T, Ghazipura M, Dichter JR. Intensive care
role in disastermanagement critical care clinics. Crit
Care Clin. 2019;35(4):535–550. https://doi.org/10.
1016/j.ccc.2019.06.004

6. Halpern NA, Tan KS. U.S. ICU resource availability
for COVID-19. March 19, 2020. Society of Critical
Care Medicine. Available at: https://www.sccm.
org/Blog/March-2020/United-States-Resource-
Availability-for-COVID-19. Accessed March 19,
2021.

7. Hick JL, Einav S, Hanfling D, et al. Surge capacity
principles: care of the critically ill and injured during
pandemics and disasters: CHEST consensus
statement. Chest. 2014;146(4 suppl):e1S–e16S.
https://doi.org/10.1378/chest.14-0733

8. Corcoran SP, Niven AS, Reese JM. Critical care
management of major disasters: a practical guide
to disaster preparation in the intensive care unit.
J Intensive Care Med. 2012;27(1):3–10. https://doi.
org/10.1177/0885066610393639

9. Li R, Pei S, Chen B, et al. Substantial undocumented
infection facilitates the rapid dissemination of novel
coronavirus (SARS-CoV-2). Science. 2020;368(6490):
489–493. https://doi.org/10.1126/science.
abb3221

10. Pei S, Kandula S, Yang W, Shaman J. Forecasting the
spatial transmission of influenza in the United

States. Proc Natl Acad Sci U S A. 2018;115(11):2752–
2757. https://doi.org/10.1073/pnas.1708856115

11. Emanuel EJ, Persad G, Upshur R, et al. Fair
allocation of scarce medical resources in the time
of Covid-19. N Engl J Med. 2020;382(21):2049–2055.
https://doi.org/10.1056/NEJMsb2005114

12. Klarevas L, Rajan S, Branas C, Keyes K. Careful
how you talk about suicide, Mr. President: experts
chide Trump on coronavirus, the economy and
depression. New York Daily News. March 25, 2020.
Available at: https://www.nydailynews.com/opinion/
ny-oped-careful-suicide-president-coronavirus-
20200325-at7f6bblerhhlkzxfih4lwitie-story.html.
Accessed March 29, 2020.

13. US Census Bureau. Census regions and divisions
of the United States. Available at: https://www2.
census.gov/geo/pdfs/maps-data/maps/reference/
us_regdiv.pdf. Accessed March 29, 2020.

14. US Department of Agriculture, Economic Research
Service. Rural‒Urban Continuum Codes
documentation. 2019. Available at: https://www.
ers.usda.gov/data-products/rural-urban-
continuum-codes/documentation. Accessed
March 30, 2020.

15. Branas CC, Nance ML, Elliott MR, Richmond TS,
Schwab CW. Urban‒rural shifts in intentional
firearm death: different causes, same results. Am J
Public Health. 2004;94(10):1750–1755. https://doi.
org/10.2105/AJPH.94.10.1750

16. Yamana T, Pei S, Kandula S, Shaman J. Projection of
COVID-19 cases and deaths in the US as individual
states re-open May 4, 2020. E-pub ahead of print:
May 13, 2020. medRxiv. https://doi.org/10.1101/
2020.05.04.20090670

17. Shental N, Levy S, Wuvshet V, et al. Efficient
high-throughput SARS-CoV-2 testing to detect
asymptomatic carriers. Sci Adv. 2020;6(37):eabc5961.
https://doi.org/10.1126/sciadv.abc5961

18. Pei S, Kandula S, Shaman J. Differential effects of
intervention timing on COVID-19 spread in the
United States. Sci Adv. 2020;6(49):eabd6370.
https://doi.org/10.1126/sciadv.abd6370

19. Pei S, Shaman J. Simulation of SARS-Cov2 spread
and intervention effects in the continental US with
variable contact rates, March 24, 2020. 2020.
Available at: https://github.com/shaman-lab/COVID-
19Projection_0324. Accessed March 30, 2020.

20. Pei S, Shaman J. Initial simulation of SARS-CoV-2
spread and intervention effects in the continental
US.medRxiv. 2020; Epub ahead of print.https://doi.
org/10.1101/2020.03.21.20040303

21. Kramer SC, Pei S, Shaman J. Forecasting influenza
in Europe using a metapopulation model
incorporating cross-border commuting and air
travel. PLOS Comput Biol. 2020;16(10):e1008233.
https://doi.org/10.1371/journal.pcbi.1008233

22. Brockmann D, Helbing D. The hidden geometry of
complex, network-driven contagion phenomena.
Science. 2013;342(6164):1337–1342. https://doi.
org/10.1126/science.1245200

23. Colizza V, Barrat A, Barthelemy M, Vespignani A.
The role of the airline transportation network in the
prediction and predictability of global epidemics.
Proc Natl Acad Sci U S A. 2006;103(7):2015–2020.
https://doi.org/10.1073/pnas.0510525103

24. Keeling MJ, Danon L, Vernon MC, House TA.
Individual identity and movement networks for
disease metapopulations. Proc Natl Acad Sci U S A.
2010;107(19):8866–8870. https://doi.org/10.1073/
pnas.1000416107

Analytic Essay Peer Reviewed Zebrowski et al. 1121

RESEARCH AND ANALYSIS
A
JP
H

Ju
n
e
2021,Vo

l111,N
o
.6

mailto:c.branas@columbia.edu
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306220
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
https://www.cidrap.umn.edu/news-perspective/2020/03/us-covid-19-cases-surge-past-82000-highest-total-world
https://www.cidrap.umn.edu/news-perspective/2020/03/us-covid-19-cases-surge-past-82000-highest-total-world
https://www.cidrap.umn.edu/news-perspective/2020/03/us-covid-19-cases-surge-past-82000-highest-total-world
https://www.cidrap.umn.edu/news-perspective/2020/03/us-covid-19-cases-surge-past-82000-highest-total-world
https://doi.org/10.1001/jama.2010.394
https://doi.org/10.1001/jama.2010.394
https://doi.org/10.1017/S1049023X16000510
https://doi.org/10.1017/S1049023X16000510
https://doi.org/10.1016/j.ccc.2019.06.004
https://doi.org/10.1016/j.ccc.2019.06.004
https://www.sccm.org/Blog/March-2020/United-States-Resource-Availability-for-COVID-19
https://www.sccm.org/Blog/March-2020/United-States-Resource-Availability-for-COVID-19
https://www.sccm.org/Blog/March-2020/United-States-Resource-Availability-for-COVID-19
https://doi.org/10.1378/chest.14-0733
https://doi.org/10.1177/0885066610393639
https://doi.org/10.1177/0885066610393639
https://doi.org/10.1126/science.abb3221
https://doi.org/10.1126/science.abb3221
https://doi.org/10.1073/pnas.1708856115
https://doi.org/10.1056/NEJMsb2005114
https://www.nydailynews.com/opinion/ny-oped-careful-suicide-president-coronavirus-20200325-at7f6bblerhhlkzxfih4lwitie-story.html
https://www.nydailynews.com/opinion/ny-oped-careful-suicide-president-coronavirus-20200325-at7f6bblerhhlkzxfih4lwitie-story.html
https://www.nydailynews.com/opinion/ny-oped-careful-suicide-president-coronavirus-20200325-at7f6bblerhhlkzxfih4lwitie-story.html
https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/documentation
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/documentation
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/documentation
https://doi.org/10.2105/AJPH.94.10.1750
https://doi.org/10.2105/AJPH.94.10.1750
https://doi.org/10.1101/2020.05.04.20090670
https://doi.org/10.1101/2020.05.04.20090670
https://doi.org/10.1126/sciadv.abc5961
https://doi.org/10.1126/sciadv.abd6370
https://github.com/shaman-lab/COVID-19Projection_0324
https://github.com/shaman-lab/COVID-19Projection_0324
https://doi.org/10.1101/2020.03.21.20040303
https://doi.org/10.1101/2020.03.21.20040303
https://doi.org/10.1371/journal.pcbi.1008233
https://doi.org/10.1126/science.1245200
https://doi.org/10.1126/science.1245200
https://doi.org/10.1073/pnas.0510525103
https://doi.org/10.1073/pnas.1000416107
https://doi.org/10.1073/pnas.1000416107


25. Anderson J. An ensemble adjustment Kalman
filter for data assimilation. Mon Weather Rev.
2001;129(12):2884‒2903. Available at: https://
www.gfdl.noaa.gov/bibliography/related_files/
jla0101.pdf. Accessed March 17, 2021.

26. DeFelice NB, Little E, Campbell SR, Shaman J.
Ensemble forecast of human West Nile virus
cases and mosquito infection rates. Nat Commun.
2017;8(1):14592. https://doi.org/10.1038/
ncomms14592

27. Reis J, Shaman J. Retrospective parameter
estimation and forecast of respiratory syncytial
virus in the United States. PLOS Comput Biol. 2016;
12(10):e1005133. https://doi.org/10.1371/journal.
pcbi.1005133

28. Shaman J, Karspeck A, Yang W, Tamerius J, Lipsitch
M. Real-time influenza forecasts during the 2012‒
2013 season.Nat Commun. 2013;4(1):2837. https://
doi.org/10.1038/ncomms3837

29. Shaman J, Lipsitch M. The El Nino‒Southern
Oscillation (ENSO)-pandemic influenza connection:
coincident or causal? Proc Natl Acad Sci U S A. 2013;
110(suppl 1):3689–3691. https://doi.org/10.1073/
pnas.1107485109

30. Yamana TK, Kandula S, Shaman J. Superensemble
forecasts of dengue outbreaks. J R Soc Interface.
2016;13(123):20160410. https://doi.org/10.1098/
rsif.2016.0410

31. Safegraph. Social distancing metrics. 2020.
Available at: https://docs.safegraph.com/docs/
social-distancing-metrics. Accessed April 28, 2020.

32. King AA, Ionides EL, Pascual M, Bouma MJ.
Inapparent infections and cholera dynamics.
Nature. 2008;454(7206):877–880. https://doi.org/
10.1038/nature07084

33. Pei S, Morone F, Liljeros F, Makse H, Shaman JL.
Inference and control of the nosocomial
transmission of methicillin-resistant Staphylococcus
aureus. Elife. 2018;7:e40977.

34. Ionides EL, Breto C, King AA. Inference for nonlinear
dynamical systems. Proc Natl Acad Sci U S A. 2006;
103(49):18438–18443. https://doi.org/10.1073/
pnas.0603181103

35. Ritchie H, Otrtiz-Ospina E, Beltekian D, et al. Policy
responses to the coronavirus pandemic. Statistics
and Research. 2020. Available at: https://
ourworldindata.org/policy-responses-covid.
Accessed October 19, 2020.

36. Hyndman R, Khandakar Y. Automatic time series
forecasting: the forecast package for R. J Stat Softw.
2008;27(3):22. https://doi.org/10.18637/jss.v027.
i03

37. Glanz J, Leatherby L, Bloch M, et al. Coronavirus
could overwhelm U.S. without urgent action,
estimates say. New York Times. March 20, 2020.
Available at: https://www.nytimes.com/interactive/
2020/03/20/us/coronavirus-model-us-outbreak.
html. Accessed March 31, 2020.

38. Marcon E, Kharraja S, Smolski N, Luquet B, Viale JP.
Determining the number of beds in the post-
anesthesia care unit: a computer simula-
tion flow approach. Anesth Analg. 2003;96(5):
1415–1423. https://doi.org/10.1213/01.ANE.
0000056701.08350.B9

39. Neyman G, Irvin CB. A single ventilator for multiple
simulated patients to meet disaster surge. Acad
Emerg Med. 2006;13(11):1246–1249. https://doi.
org/10.1197/j.aem.2006.05.009

40. Giroir BP, Adama J. Optimizing ventilator use during
the COVID-19 pandemic. March 31, 2020. Available
at: https://www.hhs.gov/about/news/2020/03/31/

optimizing-ventilator-use-during-covid19-
pandemic.html. Accessed October 15, 2020.

41. Branson R, Dichter JR, Feldman H, et al. The
US Strategic National Stockpile ventilators in
coronavirus disease 2019: a comparison of
functionality and analysis regarding the emergency
purchase of 200,000 devices. Chest. 2021;159(2):
634‒652.

42. Siddiqui F. The U.S. forced major manufacturers to
build ventilators. Now they’re piling up unused in
a strategic reserve. Washington Post. August 18,
2020. Available at: https://www.washingtonpost.
com/business/2020/08/18/ventilators-
coronavirus-stockpile. Accessed October 15, 2020.

43. Elliott J, Waldman A, Kaplan J. How New York City’s
emergency ventilator stockpile ended up on the
auction block. ProPublica. April 6, 2020. Available at:
https://www.propublica.org/article/how-new-york-
city-emergency-ventilator-stockpile-ended-up-on-
the-auction-block. Accessed October 17, 2020.

44. Kobokovich A. Ventilator stockpiling and availability
in the US. Johns Hopkins. 2020. Available at: https://
www.centerforhealthsecurity.org/resources/
COVID-19/COVID-19-fact-sheets/200214-
VentilatorAvailability-factsheet.pdf. Accessed
March 19, 2021.

45. Zhou F, Yu T, Du R, et al. Clinical course and risk factors
for mortality of adult inpatients with COVID-19 in
Wuhan, China: a retrospective cohort study. Lancet.
2020;395(10229):1054–1062. https://doi.org/10.1016/
S0140-6736(20)30566-3

46. Cole D, Bohn K, Bash D. US could see millions of
coronavirus cases and 100,000 or more deaths,
Fauci says. CNN. March 29, 2020. Available at:
https://www.cnn.com/2020/03/29/politics/
coronavirus-deaths-cases-anthony-fauci-cnntv/
index.html. Accessed December 26, 2020.

47. Rubinson L, Vaughn F, Nelson S, et al. Mechanical
ventilators in US acute care hospitals. Disaster Med
Public Health Prep. 2010;4(3):199–206. https://doi.
org/10.1001/dmp.2010.18

48. Mahshid A, Nelson C, Chan EW, et al. Critical care
surge response strategies for the 2020 COVID-19
outbreak in the United States. Santa Monica, CA:
RAND Corporation; 2020.

49. Zebrowski AM, Doorley R, Sims S, Rundle AG,
Branas CC, Carr BG. Rightsizing response: the
optimization of critical care resources during
COVID-19. Abstract presented at: American College
of Emergency Physicians Research Forum; October
29, 2020; virtual.

50. Carr BG, Reilly PM, Schwab CW, Branas CC, Geiger J,
Wiebe DJ. Weekend and night outcomes in a
statewide trauma system. Arch Surg. 2011;146(7):
810–817. https://doi.org/10.1001/archsurg.
2011.60

51. Smith N, Fraser M. Straining the system: novel
coronavirus (COVID-19) and preparedness for
concomitant disasters. Am J Public Health. 2020;
110(5):648–649. https://doi.org/10.2105/AJPH.
2020.305618

1122 Analytic Essay Peer Reviewed Zebrowski et al.

RESEARCH AND ANALYSIS
A
JP
H

Ju
n
e
20

21
,V

o
l1

11
,N

o
.6

https://www.gfdl.noaa.gov/bibliography/related_files/jla0101.pdf
https://www.gfdl.noaa.gov/bibliography/related_files/jla0101.pdf
https://www.gfdl.noaa.gov/bibliography/related_files/jla0101.pdf
https://doi.org/10.1038/ncomms14592
https://doi.org/10.1038/ncomms14592
https://doi.org/10.1371/journal.pcbi.1005133
https://doi.org/10.1371/journal.pcbi.1005133
https://doi.org/10.1038/ncomms3837
https://doi.org/10.1038/ncomms3837
https://doi.org/10.1073/pnas.1107485109
https://doi.org/10.1073/pnas.1107485109
https://doi.org/10.1098/rsif.2016.0410
https://doi.org/10.1098/rsif.2016.0410
https://docs.safegraph.com/docs/social-distancing-metrics
https://docs.safegraph.com/docs/social-distancing-metrics
https://doi.org/10.1038/nature07084
https://doi.org/10.1038/nature07084
https://doi.org/10.1073/pnas.0603181103
https://doi.org/10.1073/pnas.0603181103
https://ourworldindata.org/policy-responses-covid
https://ourworldindata.org/policy-responses-covid
https://doi.org/10.18637/jss.v027.i03
https://doi.org/10.18637/jss.v027.i03
https://www.nytimes.com/interactive/2020/03/20/us/coronavirus-model-us-outbreak.html
https://www.nytimes.com/interactive/2020/03/20/us/coronavirus-model-us-outbreak.html
https://www.nytimes.com/interactive/2020/03/20/us/coronavirus-model-us-outbreak.html
https://doi.org/10.1213/01.ANE.0000056701.08350.B9
https://doi.org/10.1213/01.ANE.0000056701.08350.B9
https://doi.org/10.1197/j.aem.2006.05.009
https://doi.org/10.1197/j.aem.2006.05.009
https://www.hhs.gov/about/news/2020/03/31/optimizing-ventilator-use-during-covid19-pandemic.html
https://www.hhs.gov/about/news/2020/03/31/optimizing-ventilator-use-during-covid19-pandemic.html
https://www.hhs.gov/about/news/2020/03/31/optimizing-ventilator-use-during-covid19-pandemic.html
https://www.washingtonpost.com/business/2020/08/18/ventilators-coronavirus-stockpile
https://www.washingtonpost.com/business/2020/08/18/ventilators-coronavirus-stockpile
https://www.washingtonpost.com/business/2020/08/18/ventilators-coronavirus-stockpile
https://www.propublica.org/article/how-new-york-city-emergency-ventilator-stockpile-ended-up-on-the-auction-block
https://www.propublica.org/article/how-new-york-city-emergency-ventilator-stockpile-ended-up-on-the-auction-block
https://www.propublica.org/article/how-new-york-city-emergency-ventilator-stockpile-ended-up-on-the-auction-block
https://www.centerforhealthsecurity.org/resources/COVID-19/COVID-19-fact-sheets/200214-VentilatorAvailability-factsheet.pdf
https://www.centerforhealthsecurity.org/resources/COVID-19/COVID-19-fact-sheets/200214-VentilatorAvailability-factsheet.pdf
https://www.centerforhealthsecurity.org/resources/COVID-19/COVID-19-fact-sheets/200214-VentilatorAvailability-factsheet.pdf
https://www.centerforhealthsecurity.org/resources/COVID-19/COVID-19-fact-sheets/200214-VentilatorAvailability-factsheet.pdf
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/S0140-6736(20)30566-3
https://www.cnn.com/2020/03/29/politics/coronavirus-deaths-cases-anthony-fauci-cnntv/index.html
https://www.cnn.com/2020/03/29/politics/coronavirus-deaths-cases-anthony-fauci-cnntv/index.html
https://www.cnn.com/2020/03/29/politics/coronavirus-deaths-cases-anthony-fauci-cnntv/index.html
https://doi.org/10.1001/dmp.2010.18
https://doi.org/10.1001/dmp.2010.18
https://doi.org/10.1001/archsurg.2011.60
https://doi.org/10.1001/archsurg.2011.60
https://doi.org/10.2105/AJPH.2020.305618
https://doi.org/10.2105/AJPH.2020.305618


Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.



The COVID-19 Pandemic: Effects on Civil
Registration of Births and Deaths and
on Availability and Utility of Vital
Events Data
Carla AbouZahr, MSc, Martin W. Bratschi, PhD, Emily Cercone, MPH, AnushkaMangharam, MPH, Don de Savigny, PhD, Irina Dincu,
MA, Anette Bayer Forsingdal, MA, Olga Joos, DrPH, MPH, RN, Montasser Kamal, PhD, Doris Ma Fat, MSc, Gloria Mathenge, MA,
Fatima Marinho, PhD, Raj Gautam Mitra, MSc, Jeff Montgomery, MBA, William Muhwava, MA, Remy Mwamba, MSc, James
Mwanza, MSc, Alvin Onaka, PhD, Tanja Brøndsted Sejersen, MSc, Maletela Tuoane-Nkhasi, PhD, Lynn Sferrazza, MSc, and Philip
Setel, PhD

  See also Copeland, p. 990.

The complex and evolving picture of COVID-19–related mortality highlights the need for data to guide the

response. Yet many countries are struggling to maintain their data systems, including the civil registration

system, which is the foundation for detailed and continuously available mortality statistics. We conducted

a search of country and development agency Web sites and partner and media reports describing dis-

ruptions to the civil registration of births and deaths associated with COVID-19 related restrictions.

We found considerable intercountry variation and grouped countries according to the level of dis-

ruption to birth and particularly death registration. Only a minority of the 66 countries were able to maintain

service continuity during the COVID-19 restrictions. In the majority, a combination of legal and operational

challenges resulted in declines in birth and death registration. Few countries established business

continuity plans or developed strategies to deal with the backlog when restrictions are lifted.

Civil registration systems and the vital statistics they generatemust be strengthened as essential services

during health emergencies and as core components of the response to COVID-19. (Am J Public Health.

2021;111:1123–1131. https://doi.org/10.2105/AJPH.2021.306203)

InMarch 2020, the COVID-19 outbreak

was officially declared a global pan-

demic by theWorld Health Organization.

In response, countries introduced public

health and social measures aimed at

slowing transmission of the virus in-

cluding school and workplace closures,

travel restrictions, and bans on public

gatherings.1 Public services not deemed

“essential” were reduced or closed,

placing the services they provide out of

reach.

In some settings, this disruption also

affected the civil registration and vital

statistics (CRVS) system. Civil registration is

the “continuous, permanent, compulsory,

universal recording of the occurrence and

characteristics of vital events pertaining to

the population.”2(p65) At the population

level, civil registration is a source of vital

statistics for national and subnational

administrative areas. For individuals, civil

registration provides legal recognition and

documentation of life events (such as

birth, death, marriage, and divorce), and is

foundational for individual identity sys-

tems. Up-to-date information from CRVS

systems are needed to manage pop-

ulation registers and national identifica-

tion systems as well as sectoral databases

such as electoral registers, tax, and social

security, and health, educational, social,

and banking services.

Despite its clear importance to indi-

viduals and governments, civil registra-

tion is far from universal. An estimated

29% of the world’s children younger

than 5 years have not had their births

registered3; 55% of all deaths remain

unregistered.4 In this report, we exam-

ine the impact of the COVID-19 pan-

demic on CRVS systems and discuss the

implications for decision-makers facing

an acute need for timely and reliable

data, particularly on mortality.
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METHODS

We searched Google Scholar for articles

on birth and death registration during

the COVID-19 restrictions published

between March and November 2020

using the following search terms: “civil/

vital registration and vital statistics” +

“COVID-19” + “low- and middle-income

countries” + “death registration” + “death

certificate” + “mortality.”We reviewedWeb

sites andmedia articles to identify reports

on civil registration during COVID-19 re-

strictions. We examined responses to the

questionnaire issued by the United Na-

tions Legal Identity Agenda (UN LIA) on

the status of civil registration and vital

statistics during the COVID-19 emer-

gency.5 We also drew upon experiences

shared directly with the authors and on

reports from countries collaborating with

the Bloomberg Philanthropies Data for

Health Initiative’s CRVS systems improve-

ment program. Our search was con-

ducted primarily in English, French,

Spanish, and Portuguese.

As of August 13, 2020, 61 countries

responded to the UN LIA questionnaire,

which was addressed to national civil

registrars. The search of country Web

sites generated usable information for

several high-income settings. Additional

information came through personal

contacts in collaborating countries. As

shown in Table 1, we found relevant

information for a total of 66 countries

comprising one third of all countries.

RESULTS

The core elements of the CRVS system

are summarized in Table 2, which also

provides an overview of disruptions

experienced during COVID-19 restric-

tions. Many countries responding to

the UN LIA questionnaire indicated

that although civil registration is often

considered essential, few governments

have taken the necessary measures to

ensure uninterrupted service provision.

Table 3 groups countries into 4 cate-

gories according to the degree of dis-

ruption experienced.

Civil Registration Not
“Essential”

Civil registration was not classified as an

essential service in 11 countries (17%).

For example, in India, where civil regis-

tration was not designated essential,

registration of births and deaths has

been severely disrupted.6 Elsewhere,

although civil registration was not des-

ignated as essential, certain registration

services continued to function. In Ban-

gladesh, some registration offices op-

erated with distancing measures in

place, and the online birth and death

registration system received notifica-

tions from rural registration offices.5 In

Sri Lanka, mobile services were intro-

duced for birth registration and proce-

dural simplifications made to facilitate

the granting of burial permits by local

authorities, thus facilitating death reg-

istration.5 In Uganda, health services

stepped in to notify the civil registration

authority of the occurrence of births.

Health sector information technology

staff ensured ongoing notification of

births and deaths in the expectation that

registration could take place and certif-

icates could be issued after the lifting of

pandemic restrictions.7

Civil Registration Limited to
Certain Events

To cope with the anticipated service

disruption and avert interruptions in the

flow of mortality statistics, 5 countries

(8%) limited registration to deaths and

stillbirths only. In England and Wales,

emergency COVID-19 legislation

deprioritized birth registration and put

registration of other vital events on

hold.8 Civil registration offices remained

operational for the registration of still-

births and deaths by telephone only;

hospital-based birth and death regis-

tration facilities remained closed until

COVID-19 restrictions were lifted.9

In Angola and Lesotho, limited avail-

ability of personal protective equipment

led the Ministry of Home Affairs to limit

services to registration of deaths.5 In

Armenia, birth and death registration

remained possible but was suspended

for all other vital events.5 In Azerbaijan,

in-person applications for registration

continued to be possible for births,

marriages, and deaths; all other regis-

trations had to be done electronically.5

Services Facing Operational
Constraints

Among the 34 countries (51%) classify-

ing registration services as essential,

service provision was hampered or

scaled down because of travel restric-

tions and “stay-at-home” orders. Neither

registration staff nor their clients were

able to travel to the registration office for

the in-person encounter needed to

register a death and collect a copy of the

certificate.

Only 3 of the countries in Central and

South America that designated civil

registration as an essential service

(Chile, Ecuador, and Mexico) continued

to operate normally; the remainder to-

tally or partially suspended in-person

services.10 In Argentina, where shift work

was arranged and appointments for in-

person services could be scheduled,

death registration continued, but birth

registration ceased in some localities.5 In

Brazil, access to in-person registration

services was partially suspended despite
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ministerial commitments to service

continuity.11 In Colombia, civil registra-

tion services remained available only in

the notaries’ offices, not in the civil

registration offices, reducing the num-

ber of registration outlets available to

the public.5 In Mexico, although death

registration was considered an essential

function and state governments were

required to streamline registration

procedures, decreases in the timely

registration of births have been ob-

served because of stay-at-home orders

and measures to avoid overcrowding at

registration offices and ensure the

protection of registration officials.5

In Africa, disruptions to civil registra-

tion services were reported in Benin,

Burkina Faso, Cameroon, Cabo Verde,

Côte d’Ivoire, Ghana, Kenya, Mozambi-

que, Senegal, and Sierra Leone despite

the availability of civil registry staff on a

rotational basis and the introduction of

personal protective measures.5 To mit-

igate disruption, Ghana developed a

plan to roll out mobile registration at

community level, working with local

leaders and faith-based organizations.5

In South Africa, the Department of

Home Affairs continued with minimal

staff and issued only death certificates,

replacement identification cards, and

birth certificates during the lockdown.12

Health institutions in several countries

recorded information on births and

deaths so that the civil registrar can be

notified when restrictions are lifted. In

Namibia, the government temporarily

closed hospital-based registration

TABLE 1— Regional Distribution of Countries With Information on Civil Registration and Vital Statistics
(CRVS) Systems During the COVID-19 Pandemic

Region
Countries With Information on

CRVS Services, No. (%)
Population of Countries With Information on

CRVS Services, 1000s (% of Regional Population)

Africa 31 (56.4) 766 667 (57.2)

North and Central America 6 (15.0) 493 746 (78.8)

South America 5 (38.5) 345 397 (81.8)

Asia 15 (31.3) 2 157 508 (46.3)

Oceania 8 (57.1) 42 903 (75.7)

Total 65 (33.5) 3 727 847 (47.4)

Note. The sample size was 65 countries (excluding England and Wales).

TABLE 2— Core Elements of the Civil Registration and Vital Statistics (CRVS) Process for Births and Deaths

Component Definition Nature of Service Disruption During COVID-19

Notification The capture and onward transmission of minimum essential
information on a vital event by a designated informant, using a
CRVS authorized notification form (paper or electronic), with
that transmission of information being sufficient to support civil
registration and certification of the vital event.

Next of kin (or other informant) unable to travel to registration
office to complete notification. Evidence of reductions in
numbers of births and deaths occurring in health facilities,
with corresponding reductions in health sector notifications,
particularly where CRVS system at local level is paper-based
and depends on in-person visit.

Registration The act of registering a vital event at a civil registration office. At
this point, details of the event are entered into the official civil
registry by the civil registrar.

Civil registrars subject to workplace closures and travel
restrictions. Lack of protective equipment at registration
offices. Family members (or other informants) unable to travel
to registration office to validate information and sign the
register.

Certification The issuance by the civil registrar of a legal document certifying
a vital event.

As above. Families (or other informants) unable to travel to
pick up a copy of the certificate. No mechanisms in place to
permit digital transfer to the family of a copy of the certificate.

Vital statistics Vital statistics are derived from the compilation and analysis of
information on vital events and associated characteristics.

Missed and delayed registrations result in incomplete statistics
and deprive decision-makers of timely and reliable data to
guide decision-making. Compilation of statistics delayed
because of workplace closures and staffing limitations,
especially where paper-based systems are commonplace.
During the pandemic, effective public health decision-making
is reliant on timely and complete mortality statistics.
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offices, and births and deaths could be

registered only at regional and subre-

gional offices of the Ministry of Home

Affairs, Immigration, Safety, and Security.

However, the continuous e-birth and e-

death notification systems through the

health sector ensures that information

about these events is available to the

civil registrar once COVID-19 restrictions

are lifted.5

In Rwanda, the local registration

office is continuously notified of births

and deaths in health facilities through

an online portal in the expectation

that official registration will be com-

pleted after the containment period.5

In Tanzania, a decentralized model

of registration through health facili-

ties is in operation in 16 of the

country’s 26 regions to enable birth

and death registration at health fa-

cilities. However, an overall decline in

the number of registrations has been

observed.5

In Afghanistan, COVID-19 restrictions

and security concerns mean that ser-

vices are provided only on an urgent and

emergency basis.5 In the Lao People’s

Democratic Republic, many vital events

could not be registered because of

COVID-19 travel restrictions, but the

Ministry of Home Affairs has instructed

local authorities to record vital events

and report them to theMinistry of Home

Affairs for registration following the

lifting of restrictions.5 In Tonga, staff

worked in split teams to maintain ser-

vices. However, registration points lo-

cated in health facilities have been

closed to free up resources for critical

health needs.

Civil Registration Available
Without Interruption

Fourteen countries (24%) reported no

disruptions in registration services

thanks to measures to facilitate access,

including online registration. Costa Rica

introduced an online notification system

for births and deaths directly from

hospitals, enabling appointments with

the registrar to be scheduled, thus

minimizing the risk of no-shows and

delays.5 In Guatemala, services identi-

fied as high priority include the issuance

of identity documentation and the civil

registration of deaths and other vital

events. Arrangements were made to

guarantee service continuity with pro-

vision for online issuance of certificates

and measures to enable administrative

staff to work from home and travel to

the workplace only when on a shift.5

In Maldives, services have continued

through a combination of online and in-

office service provision. Most clients

submit their requests electronically via

the Web portal.5 In New Zealand, civil

registration continues uninterrupted;

birth and death registration can be

completed entirely online, with certifi-

cates being sent to families using con-

tactless courier. In Fiji, registration

services have continued as usual fol-

lowing the development of business

continuity plans, adequately staffed and

resourced registration points, and the

introduction of measures to maintain

physical distancing.5

Falling Demand for Birth and
Death Certificates

Even when registration facilities con-

tinue to function, countries report re-

duced demand, particularly in settings

where an in-person encounter with the

civil registrar is required to complete the

registration and certification process. In

Ghana, although registration offices

remained operational with health pro-

tection protocols in place, the pop-

ulation was reluctant to attend because

of fear of becoming infected at the

registration office or on public trans-

port.13 In response, the government is

streamlining business processes and

computer systems, developing an online

service portal, and introducing an elec-

tronic notification system for deaths that

TABLE 3— Countries by Civil Registration System Status During the
COVID-19 Pandemic

Status of Civil Registration System During
the Pandemic Countries

Civil registration services not considered essential
and no continuity measures in place (n =11)

Bangladesh, Eswatini, Guinea-Bissau, India,
Malawi, Nigeria, Panama, Samoa, Solomon Islands,
Sri Lanka, Uganda

Civil registration considered essential but limited to
certain vital events (n =5)

Angola, Armenia, Azerbaijan, England and Wales,
Lesotho

Civil registration considered essential and services
reorganized but facing operational constraints
(n = 34)

Afghanistan, Argentina, Benin, Brazil, Burkina Faso,
Cameroon, Colombia, Côte d’Ivoire, Democratic
Republic of Congo, Djibouti, Ecuador, El Salvador,
The Gambia, Ghana, Hong Kong, Indonesia, Kenya,
Lao People’s Democratic Republic, Madagascar,
Mali, Marshall Islands, Mauritius, Mexico,
Mozambique, Namibia, Panama, Philippines,
Rwanda, Sao Tome and Principe, Senegal,
Seychelles, Sierra Leone, Tanzania, Vanuatu

Civil registration considered essential and available
without interruption (n =16)

Australia, Bahrain, Cabo Verde, Chile, Comoros,
Cook Islands, Costa Rica, Fiji, Georgia, Guatemala,
Iran, Maldives, New Zealand, Republic of Korea,
Tunisia, United States

Note. The sample size was 66 countries (England and Wales not included in regional totals).
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occur outside health facilities. It is also

establishing information-sharing agree-

ments with the heath sector, the police,

and local cemetery registers, and con-

sidering using community-based volun-

teers to assist families in completing

registration forms.

The requirement for a person-to-

person service renders CRVS systems

vulnerable to nonattendance. De-

creased demand, coupled with limited

service provision, will inevitably result in

registration backlogs, delays, and re-

duced timeliness and completeness of

birth and death statistics. Where prob-

lems existed before the pandemic, they

would be exacerbated by the crisis. This

matters for individuals who need legal

documentation testifying to the occur-

rence of vital events and equally for

decision-makers who need an ongoing

stream of timely and reliable mortality

statistics to understand the trajectory of

the disease and the effectiveness of

remedial interventions.

DISCUSSION

The major limitation of this study is the

paucity of information on national CRVS

system functioning during the pan-

demic. The initiative of the UN LIA is an

important step, but only one third of the

world’s countries responded, with none

from the region of Europe. We were

unable to identify relevant civil regis-

tration information in countries with

large populations, such as China, Egypt,

Ethiopia, Pakistan, and Russia. Details of

registration service restrictions are not

always widely publicized, and, because

services are locally administered, there

can be significant in-country variation in

service delivery. Media reporting fills

some gaps—for example, on experi-

ences of individuals and families in

seeking to access registration services.14

However, the impact of lockdowns and

travel restrictions on numbers and

timeliness of birth and death registra-

tion may well not be quantifiable for

some time. Furthermore, although

cause-of-death determination is an im-

portant component of death registra-

tion, this was not specifically addressed

in the UN LIA survey.

Surging Data Needs

Demand for reliable and timely mortality

data has surged in all countries during

the pandemic, accompanied by a reali-

zation of the need to strengthen CRVS

systems. Some countries have relied on

hospital reporting of deaths among

patients identified as being infected with

COVID-19. However, these data are

often incomplete because they do

not include those who died outside

hospitals—for example, at home or in a

social care institution.15,16 The CRVS

system can generate more complete

mortality data because it designed to

capture all deaths, wherever they

occur.

During a pandemic, decision-makers

require timely data. Where death reg-

istration is compulsory within a specified

(short) time frame, the individual rec-

ords can rapidly be compiled to produce

total mortality from all causes. By com-

paring these numbers with data on total

deaths recorded in previous years over

the same period, “excess mortality” can

be calculated.17 Provisional all-cause

mortality data can be produced within 1

or 2 weeks of occurrence. By contrast,

cause-of-death data take weeks or even

months to statistically code, compile,

and disseminate.18 Weekly death counts

therefore offer “the most objective and

comparable way of assessing the scale

of short-termmortality elevations across

countries and time.”19

Where timely CRVS data are not

available or death registration is in-

complete, rapid all-cause mortality sur-

veillance systems can be established to

accelerate CRVS reporting processes or

leverage data from other facility- and

community-based methods to mea-

sure the burden and spread of the

epidemic.20,21 Mortality surveillance

could build upon existing health infor-

mation or surveillance platforms—for

example, those for severe acute respi-

ratory illnesses and influenza-like

illness—or the integrated disease sur-

veillance and response system, although

this potential has not yet been demon-

strated in practice.21 Such systems

cannot substitute for a fully functional

CRVS system, but they can potentially

serve as an “on-ramp” to civil registration

processes.22

Civil registration allows for granular

data across administrative areas. Even

where national data are lacking, mor-

tality data can be produced for defined

areas, such as cities, as shown by excess

mortality in Istanbul (Turkey) and Jakarta

(Indonesia).23 Although these data can-

not be generalized to the country as a

whole, they nonetheless offer insights

about local risks and behaviors that

need to be addressed, such as con-

gested public travel, high-density living

arrangements, poverty, street living, and

large gatherings.

Disaggregation of all-cause mortality

is essential to identify relative risks by

age,24 sex,25 ethnicity,26 and social and

economic status and, thus, introduce

appropriate remedial interventions.27

The United Nations recommends that

death registration systems should rou-

tinely collect information on age, sex,

place of occurrence, and place of usual

residence. Additional information on

education, occupation, citizenship, and

ethnicity can be provided by informants
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or family members of the decedent but

may not always be available. Surges in

COVID-19 infections among migrant la-

borers in Singapore and Germany

highlight the importance of monitoring

cases, deaths, and causes of death in

particularly vulnerable populations.28,29

Mortality data can also be linked with

records of confirmed COVID-19 cases to

identify COVID-19–related deaths and

calculate infection–fatality ratios and

case–fatality ratios, indicators that are

crucial inputs to decision-making about

resource allocation and are used

to guide policy decisions regarding

the allocation of scarce medical

resources.30,31

Added Value of Cause-
Specific Mortality Data

While all-cause mortality data are im-

portant for near-real-time tracking of the

trajectory of the COVID-19 pandemic,

cause-specific data analyses provide

insights to guide the response. Where

the registration of death is accompanied

by medical certification of cause of

death, analysts have drawn attention to

increased mortality attributable to both

COVID-19 and non–COVID-19 causes.32

Such trends can arise from changes in

health-seeking behaviors because of

fears of becoming infected, reluctance

to add to the burden on health care

services, or delays in the provision of

care for non–COVID-19 conditions be-

cause of pressure on hospitals. They

may also reflect shifts in the pattern of

causes of mortality, such as increases in

external causes of death such as suicide

or domestic violence during extended

periods of lockdown measures.

The World Health Organization and

national health and statistics agencies

have provided guidance on the medical

certification and coding of causes of

death in relation to COVID-19.33,34

However, there is considerable vari-

ability in the implementation of these

standards. In some settings, even if

COVID-19 is mentioned on the medical

certificate of cause of death, deaths are

classified as COVID-19–related only if

the decedent had tested positive for

coronavirus before death, which may

substantially underestimate mortality in

places with limited access to testing.

Variations in cause-of-death certification

practices can be reflected in stark dif-

ferences between statistics on COVID-

19 deaths and all-cause mortality.35

Maintaining Civil Registration
Operational Capabilities

The UN LIA has issued recommenda-

tions for civil registration authorities to

ensure operational continuity during

COVID-19 and allow for the continued

production of comprehensive vital statis-

tics.36 These include contingency plans to

meet postpandemic demand for regis-

tration services, working with the legisla-

tive branch to mitigate late registration

penalties, interventions to deal with

backlog, and formulating “business con-

tinuity plans” for the continuation of reg-

istration during disruptions. These should

set out the requirements of minimum

essential services, including how to pro-

tect the workforce. At the same time, it is

important to provide support to health

facilities, long-term-care homes, and fu-

neral agencies that have key roles to play

in the notification of deaths and in col-

lecting information required for registra-

tion while facing high workloads and

operational challenges during the

pandemic.

Some national civil registration sys-

tems have experienced declines in rev-

enues generated from services such as

the issuance of identity cards and copies

of certificates, which may hinder their

ability to recover quickly from the effects

of the lockdown.5 There are fears of

reduced support from international

cooperation partners who may direct

limited funds toward other health in-

terventions. Governments, donors, and

development partners should therefore

work together to provide continuing

support so that CRVS systems are better

positioned to respond to the challenges

of future emergencies.

Tracking the Impact on Vital
Statistics

After the pandemic, national statistics

offices will have an important respon-

sibility to evaluate the impact of the crisis

on the availability and quality of vital

statistics derived from civil registration.

Records of vital events among hard-to-

reach and marginalized populations are

typically poor in quality and complete-

ness even under normal circumstances.

In a pandemic, this could be exacer-

bated, especially in areas where the

system is manual and requires personal

interactions. Statistical methods should

be used to identify gaps in registration

completeness, especially in remote

areas, among marginalized and vulner-

able populations and those particularly

hard-hit by the pandemic. National

statistical offices will need to review

their performance during and in the

aftermath of the current pandemic

and be well prepared to meet future

challenges.37

An important lesson learned during

the pandemic is that CRVS systems have

the potential to be more responsive and

dynamic to meet the data demands that

accompany any health emergency.

While producing national vital statistics

reports with detailed geographic and

socioeconomic disaggregation is
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inevitably time consuming, especially in

high-population countries, the potential

of digital systems to accelerate the is-

suance of provisional or “predicted”

statistics—for example, on all-cause or

excess mortality—should be seized,

thus increasing the policy relevance of

CRVS.

Enhancing System Resilience

Looking to the future, countries and

development partners must develop

strategies for improving access to civil

registration services and reducing vul-

nerability to shutdowns and service

limitations during emergencies. Experi-

ence during this crisis has amply dem-

onstrated that vulnerability is increased

where registration is dependent on

multiple in-person meetings between

the civil registrar and family members to

ensure that the information provided is

accurate. While the need for in-person

validation of information in registration

records is important because these are

legal documents that will be used on

multiple occasions, it risks becoming a

major barrier to registration. Validation

by way of links across government

databases could be explored as an

alternative.

Strengthening Intersectoral
Links

Some countries are establishing closer

links between civil registration authorities

and the health sector by officially desig-

nating health agents to notify civil regis-

trars of births and deaths, thus reducing

or eliminating the number of in-person

visits required and alleviating the burden

on families having to travel to civil regis-

tration offices. This “active” notification

strategy can also improve the capture of

events that are more likely to be missed

by some civil registration systems, such

as deaths in infancy and among females.

The health sector can also assist

families and communities to catch up on

missed registrations—for example,

when birth registration services were

temporarily deprioritized during the

pandemic. This is critical because chil-

dren whose births remain unregistered

may be unable to access essential ser-

vices. Should a child die before its birth

has been registered, both the birth and

the death will be missed in the national

statistical system, resulting in incom-

plete statistics uponwhich to base policy

decisions.

Advantages of Digital
Systems

There is growing use of digital systems to

speed up the production of mortality

and cause-of-death statistics, reduce

duplicate registrations, and share mor-

tality data between jurisdictions to im-

prove tracking of risks and outcomes.

New Zealand is using the online death

notification and medical certificate of

cause of death to track daily deaths.38

Provisional mortality information is

available within hours of death rather

than the 2 or more weeks it takes to

receive the full death registration data.

This allows the COVID-19 response team

to monitor death rates and make real-

time decisions on when to increase (or

decrease) the government’s response to

the pandemic. In Hawaii, the electronic

death registration system can link the

causes of death listed on the medical

certificate of cause of death to labora-

tory testing results, thus greatly im-

proving the speed and accuracy of

information on mortality related to

COVID-19.39

Country experiences during the pan-

demic have shown that digitalization of

CRVS systems could transform them

from slow, passive, and reactive systems

that depend on in-person attendance to

systems that are resilient, proactive, and

agile, without compromising quality

standards, individual privacy, and

confidentiality.

Conclusions

The COVID-19 pandemic has height-

ened the importance of country sta-

tistical systems for generating the data

needed to monitor its dimensions and

direction at local and national levels.

Mortality data are critical not only from

a health perspective but also from an

economic one. As Glassman observes,

“measuring deaths completely, accu-

rately, and quickly is an essential pre-

requisite to better economic and

public health policies during COVID-19

and beyond.”40 One-hundred-seventy

years ago, the Shattuk Report’s analy-

sis of birth and death records laid the

foundation for the development of

health and social policies in the United

States.41 The COVID-19 pandemic has

exposed the inadequacy of these basic

systems in large parts of the world,

especially in low-income countries.

Addressing these shortcomings calls

for political will and the ongoing sup-

port of local, regional, and global

partners.

The Committee on the Rights of the

Child and the United Nations have called

on member states to protect the rights

of children during the COVID-19 pan-

demic, including maintaining “the pro-

vision of basic services for children

including healthcare, water, sanitation

and birth registration.”42 Now, more

than ever, people need access to legal

documents as evidence of identity, civil

status, and family relations. Civil regis-

tration systems and the vital statistics
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they generate must be strengthened as

core components of the response to

COVID-19. Building resilience into CRVS

systems will be essential to enable them

to better function during future health

shocks. Unless civil registration is rec-

ognized as essential, we stand to lose

the gains in birth and death registration

made in recent decades and the records

of these vital events may be lost with

serious implications for both individuals

and governments.
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E-Cigarette Use Among Youths and
Young Adults During the COVID-19
Pandemic: United States, 2020
Jennifer M. Kreslake, PhD, MPH, Bethany J. Simard, MPH, Katie M. O’Connor, MPH, Minal Patel, PhD, MPH, Donna M. Vallone, PhD,
MPH, and Elizabeth C. Hair, PhD

Objectives. To determine whether the COVID-19 pandemic affected e-cigarette use among young people

in the United States.

Methods.Data came from a weekly cross-sectional online survey of youths and young adults (aged 15–24

years). Logistic regression analyses measured odds of past-30-day e-cigarette use (n = 5752) following

widespread stay-at-home directives (March 14–June 29, 2020), compared with the pre‒COVID-19 period

(January 1–March 13, 2020). Logistic regression among a subsample of current e-cigarette users (n = 779)

examined factors associated with reduced use following stay-at-home orders.

Results. Odds of current e-cigarette use were significantly lower during the COVID-19 pandemic com-

pared with the pre‒COVID-19 period among youths aged 15 to 17 years (odds ratio [OR] = 0.72; 95%

confidence interval [CI] = 0.54, 0.96) and young adults aged 18 to 20 years (OR= 0.65; 95% CI = 0.52, 0.81).

E-cigarette users with reduced access to retail environments had higher odds of reporting reduced

e-cigarette use (OR=1.51; 95% CI = 1.07, 2.14).

Conclusions. COVID-19 stay-at-home directives present barriers to e-cigarette access and are associated

with a decline in e-cigarette use among young people.

Public Health Implications. Findings support the urgent implementation of interventions that reduce

underage access to e-cigarettes to accelerate a downward trajectory of youth and young adult e-cigarette

use. (Am J Public Health. 2021;111:1132–1140. https://doi.org/10.2105/AJPH.2021.306210)

COVID-19, caused by severe acute

respiratory syndrome coronavirus

2 (SARS-CoV-2), was declared a pan-

demic on March 11, 2020.1 As of January

2021, there have been more than 22.4

million cases and 375000 deaths from

COVID-19 in the United States.2 Public

health interventions to prevent com-

munity transmission of the virus have

included the temporary closure of

nonessential businesses, a shift to

online learning for schools, and telework

for offices.3,4 The burden of COVID-19

is substantial,5 and the public health

effects associated with the social and

economic changes resulting from the

pandemic are evolving as jurisdictions

respond to emerging evidence.

Before COVID-19, e-cigarettes had

replaced combustible cigarettes as the

most commonly used tobacco product

among youths and young adults. In

2018, current e-cigarette use among

high school‒aged youths reached

20.8%, a 78% increase from 2017.6 In

2019, usage continued to increase, with

25% of 12th-grade students reporting e-

cigarette use in the past 30 days.7 Young

adults (aged 18–25 years) exhibited a

46.2% increase in current e-cigarette

use between 2017 and 2018 (5.2% to

7.6%), paralleling increases in younger

populations. Public health authorities

were responding to the rapid increase

in e-cigarette use with interventions

designed to reduce exposure and ac-

cess to e-cigarettes among youths and

young adults. These approaches in-

cluded school-based policy and educa-

tional interventions, as well as local and

federal policy interventions aimed at

restricting sales of flavored e-cigarette
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pods, supporting state- and local-level

e-cigarette tobacco retail licensing, and

promoting an increase in the minimum

purchase age for tobacco products to

21 years.8–14

It is unknown whether public health

responses to the COVID-19 pandemic

have the potential to interrupt, at least

temporarily, youth and young adult ac-

cess to e-cigarettes. Certain types of

retailers (e.g., gas stations, convenience

stores, grocery stores, and drug stores)

were deemed essential businesses and

permitted to remain open during stay-

at-home orders. While retailers are

commonly reported as sources of to-

bacco products by youths, these retail

outlets are less frequently reported

as sources by youths purchasing e-

cigarettes compared with other tobacco

products.15 Youths also report obtaining

e-cigarettes at vape shops—a type of

retail establishment that would be

deemed nonessential and subject to

closures during the COVID-19 pan-

demic.15 Comparable data on purchase

locations among young adults are

scarce, but a small 2018–2019 survey

suggested that more than 50% report

purchasing from vape shops, tobacco

specialty shops, or e-cigarette brand

retailers on the Internet.16

As recently as 2018, social sources

were the most common way that youths

(74%) obtained e-cigarettes.15 Approxi-

mately one quarter of young adults aged

younger than 21 years have reported

receiving their e-cigarette device from

someone else.16 Most e-cigarette users,

including those who own their devices,

report sharing e-cigarettes in social

settings.17,18 During the COVID-19 pan-

demic, access to social sources may be

constrained by school closures and

other social distancing practices.

The purpose of this study was to ex-

amine whether the COVID-19 pandemic

is associated with changes in the prev-

alence of e-cigarette use among youths

and young adults and determine the

extent to which COVID-19‒related

changes in retail and social environ-

ments affected e-cigarette use. A recent

study by Gaiha et al. found that more

than half (56.4%) of ever e-cigarette

users (aged 13–24 years) surveyed in

May 2020 reported that they had

modified their e-cigarette use behaviors

since the COVID-19 pandemic began.19

A limitation of this study is that it relied

exclusively on respondents’ retrospec-

tive, subjective assessments of changes

in their e-cigarette use. Recent estimates

from the 2020 National Youth Tobacco

Survey indicates that the prevalence of

e-cigarette use has declined significantly

among high-school students, from

27.5% in 2019 to 19.5% in 2020.20

However, the fielding period for the

2020 survey (January 16–March 16,

2020) preceded the arrival of COVID-19

in the United States. Although e-

cigarette use is highest among those

aged 18 to 20 years,21 similar data on

recent changes in past-30-day preva-

lence among young adults are scarce.

METHODS

Data were drawn from a continuous

cross-sectional survey of youths (aged

15–17 years) and young adults (aged

18–24 years) using the national Dynata

(formerly Research Now) opt-in online

panel (https://www.dynata.com). Ap-

proximately 222 unique respondents

were sampled per week using sampling

quotas to yield approximately equal

proportions by age group and gender.

The survey included measures of

tobacco-related attitudes, beliefs, be-

haviors, and product use. On March 25,

2020, we added a COVID-19 module

to the survey, which stayed for the

remainder of the fielding period. Re-

spondents were screened to exclude

those who had participated in any

tobacco-related surveys within the past

6 months. During the study period

(January 1, 2020–June 29, 2020), a total

of 5752 respondents completed the

survey. Data were weighted according to

US Census demographic benchmarks

to be nationally representative.

Phase 1. Prevalence of
E-Cigarette Use

First, we sought to determine whether

the likelihood of past-30-day e-cigarette

use differed among youths and young

adults following the onset of stay-at-

home directives throughout the United

States by using logistic regression

models, either age-adjusted or stratified

by age group. To confirm that observed

changes were not solely attributable

to the federal restriction on flavored

cartridge-based e-cigarettes imple-

mented in February 2020, a secondary

analysis was limited to past-30-day use

of non-JUUL products (i.e., excluding

JUUL-only users). Non-JUUL products

are increasingly popular among young

people and largely unaffected by the

federal flavor restriction and would not

be expected to decline significantly in

the absence of any other intervention

(e.g., COVID-19).22 To identify whether

switching to combustible cigarettes

explained any observed differences in

e-cigarette use before and during the

COVID-19 pandemic, we repeated the

analysis using past-30-day cigarette

smoking as the outcome.

Analytic sample. We analyzed the re-

sponses from participants (n = 5164)

who completed the survey between

January 1, 2020, and June 29, 2020. We

classified respondents according to
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whether they were surveyed before or

during the COVID-19 pandemic. The

“pre-COVID-19” survey period was de-

fined as January 1, 2020, to March 13,

2020 (n = 2344). This period occurred

before the onset of nationwide stay-at-

home efforts. We used a comprehensive

review of health department Web sites

of 50 states and the District of Columbia

to determine the timing and scope of

the first official stay-at-home or shelter-

in-place guidance. By March 14, 2020,

nearly all states had made an emer-

gency declaration about the pandemic,

and most implemented some form of

stay-at-home or shelter-in-place orders

within the subsequent 2 weeks. The re-

spondents who were surveyed from

March 14 through June 29, 2020, were

classified as being in the “during COVID-

19” survey period (n= 3408). We selected

June 29, 2020, as the study end date

because it preceded many state efforts

to relax some stay-at-home directives.

Measures. The main predictor was the

time period during which respondents

completed the survey (0 =before

COVID-19; 1 = during COVID-19). Cur-

rent e-cigarette use was the primary

outcome of interest, defined as use

on at least 1 day in the past 30 days. To

test whether the observed effect is

attributable to flavor restrictions

primarily affecting JUUL products, we

conducted a secondary analysis to

exclude JUUL-only use from the e-

cigarette use outcome, now defined as

use of any e-cigarette product other

than JUUL on at least 1 day in the past

30 days. A third outcome was past-30-

day use of combustible cigarettes.

In all models, we included respon-

dents’ state of residence as a covariate

to control for variation in state-level to-

bacco control policies that may affect

youth access to tobacco products. To

further control for variation in COVID-19

interventions by geographic region, we

assigned each respondent a score that

estimated the strength of their state’s

COVID-19 response from the beginning

of the pandemic. We derived the score

from 2 sources: the CoronaNet COVID-

19 Government Response Event Data-

set and a database of school closure

policies in the United States.23–25 We

used CoronaNet to determine the

number of COVID-19‒related measures

states and the District of Columbia had

taken by March 14, 2020—specifically,

declaration of emergency, curfew, lock-

down, quarantine requirements, re-

strictions on mass gatherings, social

distancing recommendations, and man-

datory closures of nonessential busi-

nesses. The total possible range was from

0 to 7; state scores on March 14, 2020,

ranged from 0 to 5. The plurality of states

(43.1%) had 1 measure in place by this

date, one quarter (25.5%) had 2 mea-

sures, and slightly less than one third

(30.9%) had implemented 3 to 5 mea-

sures. Less than 2% had no COVID-19

measures on March 14, 2020. Because of

the age range of the study population,

a measure of school closure guidance

affecting the remaining school year

was also included (0=no official closure

guidance or expired closure policy;

1= recommended or locally determined

closures; 2= state-mandated closures).

Most states (82.4%) hadmandated school

closures. A small proportion of states

(13.7%) provided recommendations, but

school closure policies and processes

were determined on a local level; few

(3.9%) had no guidance on school clo-

sures. The number of COVID-19‒related

measures and school closure variables

were added together to create the state

COVID-19 response score.

Additional covariates included age

category (15–17, 18–20, or 21–24 years),

race/ethnicity (non-Hispanic White, non-

Hispanic Black or African American,

Hispanic), a subjective measure of so-

cioeconomic status (perception that fi-

nancial circumstances do notmeet basic

expenses, just meet basic expenses with

nothing left over, meet needs with a little

left over, or live comfortably),26 and

binary gender.

Phase 2. Determinants of
Reduced E-Cigarette Use

In the second phase of the study, we

conducted a multivariable logistic

regression analysis to determine

whether respondents’ self-reported

reduced access to retail environments

and sharing e-cigarettes with friends

were associated with self-reported

changes in their level of e-cigarette

use.

Analytic sample. The analysis was re-

stricted to a subsample of current

e-cigarette users surveyed during the

COVID-19 period (March 14, 2020–June

29, 2020; n = 779).

Measures. The outcome of interest was

self-reported change in the amount of

e-cigarette use reported by current

vape users during the COVID-19 pan-

demic, measured using the following

item: “How much do you vape each day

compared to how much you vaped

before the public health crisis

resulting from coronavirus (COVID-19)?”

(1 =more than before; 2 = less than

before; 3 = about the same as before).

The variable was recoded to be

dichotomous (1 = less than before;

0 =more than or about the same as

before) based on descriptive analyses

that indicated the greatest proportion of

current users reported reduced use of

e-cigarettes.
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The following item was used as an

indicator of change in e-cigarette access

at retail point of sale: “During the past

few weeks, which of the following

changes to your daily life have you ex-

perienced because of the public health

crisis resulting from coronavirus (COVID-

19)?” Respondents were coded “1” if they

selected any of the following response

TABLE 1— Survey Respondent Characteristics: United States, January 1– June 29, 2020

Full Sample (n=5752), No.
(Weighted %) or Mean ±SE

Surveyed Before COVID-19a

(n =2344), No. (Weighted %) or
Mean ±SE

Surveyed During COVID-19a

(n =3408), No. (Weighted %) or
Mean ±SE

Age, y

15–17 1562 (27.0) 618 (26.2) 944 (27.5)

18–20 1866 (32.1) 806 (33.8) 1060 (30.8)

21–24 2324 (41.0) 920 (40.0) 1404 (41.6)

Gender

Male 2939 (51.2) 1163 (50.1) 1776 (52.0)

Female 2813 (48.8) 1181 (49.9) 1632 (48.0)

Race/ethnicity

Non-Hispanic White 3208 (66.7) 1323 (67.0) 1885 (66.4)

Non-Hispanic Black 675 (10.6) 275 (10.4) 400 (10.7)

Hispanic 1281 (17.5) 529 (17.5) 752 (17.4)

Non-Hispanic other 272 (5.2) 108 (5.0) 164 (5.4)

Perceived financial circumstancesb

Low 2298 (39.3) 970 (40.9) 1328 (38.2)

High 3454 (60.7) 1374 (59.1) 2080 (61.8)*

Self-reported change in retail
environments

NA NA 1807 (58.7)

Store hours changed 1187 (38.9)

Consumer goods harder to find in
stores

1241 (40.8)

Difficulty affording consumer goods
because of job or income loss

524 (16.8)

Past 30-d combustible cigarette use 1343 (23.2) 584 (25.0) 759 (22.0)*

E-cigarette use in past mo, among
current users, daysc

11.8 ±0.34 12.3 ±0.46 11.0 ±0.39*

Self-reported change in e-cigarette used NA NA

More than before 199 (25.6)

Less than before 383 (48.6)

About the same as before 192 (25.8)

Self-reported change in e-cigarette
sharingd

NA NA

More than before 98 (12.7)

Less than before 355 (45.7)

About the same as before 185 (23.8)

Never shared an e-cigarette 136 (17.8)

Note. NA=not applicable.

aRespondents surveyed January 1–March 13, 2020, were classified as in the “before COVID-19 pandemic” category, and those surveyedMarch 14–June 29, 2020,
were classified as in the “during COVID-19 pandemic” category.

bLower perceived financial circumstances do not meet basic needs or just meet needs with nothing left over. Higher perceived financial circumstances meet
basic needs with a little left over or allow the respondent to live comfortably.

cRange = 1–30.
dAmong current (past-30-d) e-cigarette users (n = 779).
*P < .05.
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options: store hours have changed

where I usually shop; products in stores

are harder to find where I usually shop;

or I am having trouble affording prod-

ucts when I shop because of job or in-

come loss; and “0” if they reported none

of these experiences. Because sharing

e-cigarettes may influence access (for

self or others), we included self-reported

changes in sharing behaviors as a sec-

ond predictor in the model. Change in

sharing behaviors was measured by

asking all current e-cigarette users,

“Compared to before the public health

crisis resulting from coronavirus (COVID-

19), how often are you sharing an

e-cigarette/vape device with other peo-

ple?” Categorical response options were

0 = about the same as before; 1 = less

than before; 2 =more than before;

3 = have never shared e-cigarettes/

vapes. Other controls included age cat-

egory, number of days using e-cigarettes

in past 30 days (range: 1–30), state of

residence, strength of state-level COVID-

19 response, race/ethnicity, perceived

financial circumstances, and gender.

RESULTS

More than half (59.3%) of the total

sample (n = 5752) were surveyed during

the COVID-19 pandemic, while the re-

mainder of those surveyed (40.7%)

served as the comparison for e-cigarette

use from the pre‒COVID-19 period

(Table 1). Approximately one quarter

(27.0%) of respondents were aged 15 to

17 years, one third (32.1%) were aged

between 18 and 20 years, and the re-

mainder (41.0%) were aged 21 to 24

years. The sample was evenly divided by

gender (48.8% female, 51.2% male). The

majority of the sample was non-Hispanic

White (66.7%), with smaller propor-

tions identifying as non-Hispanic Black

(10.6%) or another race (5.2%). Less

than one quarter (17.5%) reported

Hispanic or Latino ethnicity. The

majority felt that their financial cir-

cumstances allowed them to live com-

fortably or meet needs with a little left

over (60.7%). The pre‒ and during‒

COVID-19 samples did not differ sig-

nificantly by age group, race/ethnicity,

or gender (Table 1). A significantly

greater proportion of respondents

surveyed during the COVID-19 pan-

demic had high perceived financial

circumstances compared with

respondents surveyed previously, but

the magnitude of this difference was

small (59.1% vs 61.8%; P = .045).

Patterns of E-Cigarette Use

In descriptive analyses, a decline in

monthly prevalence of e-cigarette use

could be observed among young adults

(aged 18–20 years) and, to a lesser ex-

tent, among youths (aged 15–17 years)

starting in March 2020 (Figure 1 and

Table A, available as a supplement to the

online version of this article at http://

www.ajph.org).

Among current e-cigarette users sur-

veyed during the COVID-19 period, the

average number of days used in the past

month was significantly lower (mean=

11.0; SE= 0.39) compared with current

users surveyed before COVID-19 (mean=

12.3; SE= 0.46; P< .05). Nearly one half

(48.6%) of current e-cigarette users re-

ported vaping less than before the

COVID-19 pandemic, while about one

quarter (25.6%) reported vaping more

(Table 1).

More than one third of respondents

reported encountering changes in store

hours (38.9%) or that products were

harder to find in stores (40.8%) because

of the COVID-19 pandemic (Table 1).

Slightly less than one fifth (16.8%) of

respondents said they were having dif-

ficulty affording consumer goods be-

cause of job or income loss attributable

to the pandemic. These experiences

were similar within the subsample

of current e-cigarette users (37.3%
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FIGURE 1— Estimated Monthly Prevalence of Past-30-Day E-Cigarette
Use Among Youths and Young Adults Before and During the COVID-19
Pandemic, by Age Group (n =5164): United States, January 1–June 29, 2020
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reported changing store hours, 37.7%

felt products were more difficult to

find, and 22.9% were having difficulty

affording products because of job or

income loss).

The plurality (45.7%) of current

e-cigarette users reported sharing

e-cigarettes less than before the COVID-

19 pandemic, a small proportion (12.7%)

reported sharing more than before, and

slightly less than one quarter (23.8%)

reported sharing e-cigarettes about the

same amount as before (Table 1). Less

than one fifth of current users (17.5%)

said that they had never shared

e-cigarettes with other people.

Phase 1. Prevalence of
E-Cigarette Use

In the age-adjusted model, the odds of

current e-cigarette use were significantly

lower during the COVID-19 pandemic

(March 14–June 29, 2020) compared

with the pre‒COVID-19 period (January

1–March 13, 2020; odds ratio [OR] =

0.83; 95% confidence interval [CI] = 0.73,

0.94; Table 2). Non-Hispanic Black re-

spondents had significantly lower odds

of using e-cigarettes compared with

non-Hispanic White respondents

(OR=0.60; 95% CI = 0.48, 0.73). Re-

spondents with lower perceived finan-

cial circumstances had 1.42 times

the odds (95% CI = 1.24, 1.61) of using

e-cigarettes during the COVID-19 pan-

demic compared with those with greater

perceived financial resources, and male

respondents had 1.22 times higher

odds (95% CI = 1.07, 1.38) compared

with female respondents. In models

stratified by age, the odds of e-cigarette

use were significantly lower during the

COVID-19 pandemic compared with the

pre‒COVID-19 period among respon-

dents aged 15 to 17 years (OR=0.72;

95% CI = 0.54, 0.96) and 18 to 20 years

(OR=0.65; 95% CI = 0.52, 0.81). No sig-

nificant differences in e-cigarette use

prevalence were observed among re-

spondents aged 21 years and older.

As with the models presented in

Table 2, the analysis of current non-JUUL

e-cigarette use found significantly lower

odds of use during the COVID-19 pan-

demic compared with the previous pe-

riod (OR= 0.82; 95% CI = 0.71, 0.94;

Table B, available as a supplement to the

online version of this article at http://

www.ajph.org). In models stratified by

age, we observed significantly lower

odds of non-JUUL e-cigarette use for

respondents aged 15 to 17 years

(OR=0.71; 95% CI = 0.52, 0.97) and 18 to

20 years (OR= 0.66; 95% CI = 0.51, 0.84),

with no significant difference among

young adults aged 21 years and older.

While the odds of combustible ciga-

rette use were also lower during the

COVID-19 period in the age-adjusted

model (OR= 0.81; 95% CI = 0.71, 0.93),

older respondents (aged 21–24 years)

were the only age group in stratified

models in which a pre‒post difference

was evident (OR=0.82; 95% CI = 0.68,

0.99; Table C, available as a supplement

to the online version of this article at

http://www.ajph.org). Cigarette smoking

was the only outcome for which the

strength of state-level COVID-19 re-

sponse was a weak but significant

predictor; we observed a negative rela-

tionship both in the age-adjusted model

(OR=0.94; 95% CI = 0.89, 1.00) and for

the stratified model for young adults

aged 18 to 20 years (OR= 0.90; 95%

CI = 0.82, 1.00).

Phase 2. Determinants of
Reduced E-Cigarette Use

Current e-cigarette users who reported

facing reduced access to the retail en-

vironment because of the pandemic

were significantly more likely to report

that they were using e-cigarettes less

than before the COVID-19 pandemic

(OR=1.51; 95% CI = 1.07, 2.14) com-

pared with those who did not report

experiencing reduced retail access

(Table 3). Those who reported sharing

e-cigarettes less during the COVID-19

pandemic had nearly twice the odds of

reporting a reduction in e-cigarette use

frequency (OR= 1.95; 95% CI= 1.27, 3.00),

compared with those who reported no

change in e-cigarette sharing. Conversely,

respondents who increased their sharing

of e-cigarettes during the COVID-19

pandemic had lower odds of reducing

their use (OR=0.50; 95% CI= 0.27, 0.92).

DISCUSSION

This study is the first, to our knowledge,

to present evidence that declines in the

prevalence of e-cigarette use among

young people (aged 15–20 years) are

associated with the COVID-19 pan-

demic. The declines during the study

period could not be attributed solely to

other policy interventions, such as the

federal flavor restrictions on cartridge-

based e-cigarettes (e.g., JUUL) imple-

mented in February 2020; similar de-

clines were observed in use of non-JUUL

products (e.g., disposable flavored e-

cigarettes), which were largely unaf-

fected by the restriction. While signifi-

cant declines in e-cigarette use were not

observed among young adults aged 21

to 24 years, this age group did exhibit

decreases in combustible cigarette use

during the COVID-19 pandemic. No ev-

idence was found of increases in com-

bustible cigarette use associated with

the COVID-19 pandemic among any age

group.

The retail environment appeared to

affect youth and young adult e-cigarette

use during the COVID-19 pandemic.
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E-cigarette users who reported barriers

in access to consumer goods, including

variation in store hours, product avail-

ability, or product affordability were

more likely to report reductions in their

e-cigarette use. These results suggest

that retail point of sale remains an im-

portant location for intervention efforts

to reduce youth and young adult

e-cigarette use.

Results also suggest that changes in

the social environments of youths and

young adults during the COVID-19

pandemic may play a role in reducing

e-cigarette use. The positive association

between reported reductions in

sharing e-cigarettes and reductions in

e-cigarette use observed during the

pandemic is consistent with the litera-

ture that finds that peers and social

interactions are an important source

of e-cigarettes for individuals aged

younger than 21 years.15

The strengths of this study include the

weekly survey data collection, which al-

lows specificity in terms of defining a

pre‒ and during‒COVID-19 sample and

precision in estimating the prevalence

of tobacco use behaviors over time.

Despite its strengths, the study is subject

to limitations. First, the phase 2 analysis

used self-reported assessments of

COVID-related impacts (i.e., pre‒ vs

during‒COVID-19 level of e-cigarette use

and sharing, changes in the retail envi-

ronment), which are subject to recall and

social desirability bias. Despite this lim-

itation, the analysis provides useful in-

sight into the possible mechanisms by

which COVID-19 may be influencing

declines in e-cigarette use. Second, be-

yond controlling for state of residence,

this study did not control specifically for

the variation in state or local Tobacco 21

policies, which restrict e-cigarette

TABLE 2— Odds of Past-30-Day E-Cigarette Use During the COVID-19 Pandemic (March 14–June 29, 2020)
Compared With Before the Pandemic (January 1–March 13, 2020) Among Youths and Young Adults,
Age-Adjusted or Stratified by Age Group: United States

All Ages (n=5164),
OR (95% CI)

Aged 15–17 Years (n=1396),
OR (95% CI)

Aged 18–20 Years (n=1653),
OR (95% CI)

Aged 21–24 Years (n =2115),
OR (95% CI)

Survey perioda

Before COVID-19 pandemic 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

During COVID-19 pandemic 0.83 (0.73, 0.94) 0.72 (0.54, 0.96) 0.65 (0.52, 0.81) 1.06 (0.87, 1.28)

Age, y

15–17 0.50 (0.42, 0.59)

18–20 0.86 (0.75, 1.00)

21–24 1 (Ref)

Race/ethnicity

Non-Hispanic White or
other

1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Non-Hispanic Black 0.60 (0.48, 0.73) 0.45 (0.26, 0.78) 0.47 (0.32, 0.68) 0.78 (0.58, 1.04)

Hispanic 0.97 (0.83, 1.12) 0.86 (0.62, 1.20) 0.75 (0.58, 0.98) 1.22 (0.98, 1.51)

Perceived financial
circumstancesb

Low 1.42 (1.24, 1.61) 1.44 (1.06, 1.96) 1.59 (1.27, 1.99) 1.32 (1.09, 1.59)

High 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Strength of state-level COVID-
19 response

0.99 (0.94, 1.04) 0.97 (0.86, 1.09) 0.99 (0.90, 1.08) 1.00 (0.93, 1.08)

State of residence 1.00 (0.99, 1.00) 0.99 (0.98, 1.00) 1.00 (1.00, 1.01) 1.00 (0.99, 1.01)

Gender

Male 1.22 (1.07, 1.38) 0.85 (0.64, 1.13) 1.11 (0.89, 1.38) 1.52 (1.26, 1.84)

Female 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Note. CI = confidence interval; OR =odds ratio.

aRespondents surveyed January 1–March 13, 2020, were classified in the “before COVID-19 pandemic” category, and those surveyed March 14–June 29, 2020,
were classified in the “during COVID-19 pandemic” category.

bLower perceived financial circumstances do not meet basic needs or just meet needs with nothing left over. Higher perceived financial circumstances meet
basic needs with a little left over or allow the respondent to live comfortably.
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sales to individuals aged younger than

21 years. However, the federal

law limiting tobacco sales, including

e-cigarette sales, to individuals

aged 21 years and older went into

effect before the start of the study

period (December 2019).27

As the COVID-19 pandemic has per-

sisted, it remains uncertain whether

young people are developing adaptive

behaviors to access e-cigarettes as stay-

at-home orders, remote work and dis-

tance education, and the closures of

nonessential businesses continue

throughout the United States. It cannot

be assumed that the observed reduc-

tions in the prevalence of e-cigarette use

among youths and young adults will

continue when the pandemic subsides

and societal activities resume. As

schools resume in-person classes, it will

be important to have school-based

policies and proper training to empower

staff to intervene in e-cigarette use and

sharing among youths in school set-

tings.8 Remarkably, less than 18% of

e-cigarette users in our study reported

that they have never shared an e-

cigarette with anyone. Behavior change

interventions (e.g., mass media cam-

paigns) are recommended to further

discourage sharing of e-cigarettes,

particularly in the context of height-

ened concern about transmission of

COVID-19 and other illnesses such as

influenza.

Findings support an urgency in

implementing interventions designed to

reduce underage access to e-cigarettes

to help accelerate the downward tra-

jectory of e-cigarette use among youths.

Despite observed declines, e-cigarette

use among young people remains at

concerning levels, and population-based

interventions including tax policies, clean-

indoor-air laws, public education cam-

paigns, and restrictions on flavored

products are needed. These macro-

policy solutions must be implemented

in conjunction with one another to have

the greatest potential in driving further

reductions in e-cigarette use among

young people.
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TABLE 3— Multivariable Logistic Regression of Predictors of Self-
Reported Reductions in E-Cigarette Use Among Youth and Young
Adult (Aged 15–24 Years) Current E-Cigarette Users During the
COVID-19 Pandemic: United States, March 14–June 29, 2020

OR (95% CI)

Experienced reduced access to retail environments 1.51 (1.07, 2.14)

E-cigarette‒sharing practices during pandemic

More than before 0.50 (0.27, 0.92)

Less than before 1.95 (1.27, 3.00)

Have never shared e-cigarettes with others 0.92 (0.55, 1.52)

About the same as before 1 (Ref)

No. of d used e-cigarettes in past mo 0.94 (0.92, 0.96)

State of residence 0.99 (0.98, 1.01)

Strength of state-level COVID-19 response 1.04 (0.92, 1.19)

Age, y

15–17 1.00 (0.64, 1.55)

18–20 1.26 (0.85, 1.87)

21–24 1 (Ref)

Race/ethnicity

Non-Hispanic White or other 1 (Ref)

Non-Hispanic Black 1.72 (0.96, 3.08)

Hispanic 1.28 (0.88, 1.85)

Perceived financial circumstances 0.97 (0.69, 1.37)

Gender

Male 0.84 (0.60, 1.17)

Female 1 (Ref)

Note. CI = confidence interval; OR=odds ratio. The sample size was n= 764.
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HUMAN PARTICIPANT PROTECTION

This study was approved by Advarra institutional
review board.
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Variation in Reporting of the Race and
Ethnicity of COVID-19 Cases and Deaths
Across US States: April 12, 2020, and
November 9, 2020
Megan D. Douglas, JD, Ebony Respress, MSPH, Anne H. Gaglioti, MD, MS, Chaohua Li, MPH, Mitchell A. Blount, MPH, Jammie
Hopkins, DrPH, MS, Peter T. Baltrus, PhD, Robina Josiah Willock, PhD, MPH, Lee S. Caplan, MD, PhD, MPH, Daniel E. Dawes, JD,
and Dominic Mack, MD, MBA

  See also Noppert and Zalla, p. 1004.

Despite growing evidence that COVID-19 is disproportionately affecting communities of color, state-

reported racial/ethnic data are insufficient to measure the true impact.

We found that between April 12, 2020, and November 9, 2020, the number of US states reporting

COVID-19 confirmed cases by race and ethnicity increased from 25 to 50 and 15 to 46, respectively.

However, the percentage of confirmed cases reported withmissing race remained high at both time points

(29% on April 12; 23% on November 9). Our analysis demonstrates improvements in reporting race/

ethnicity related to COVID-19 cases and deaths and highlights significant problems with the quality and

contextualization of the data being reported.

We discuss challenges for improving race/ethnicity data collection and reporting, along with oppor-

tunities to advance health equity throughmore robust data collection and contextualization. To mitigate the

impact of COVID-19 on racial/ethnic minorities, accurate and high-quality demographic data are needed

and should be analyzed in the context of the social and political determinants of health. (Am J Public Health.

2021;111:1141–1148. https://doi.org/10.2105/AJPH.2021.306167)

COVID-19 has infected more than

114million people worldwide, killing

more than 2.5 million.1 Every US state

has COVID-19 infections, with more than

28.6 million cases and more than

513000 deaths in the United States.2 In

early April 2020, data from several large

US cities showed that COVID-19 was

disproportionately affecting racial/

ethnic minority populations.3–5 The

magnitude of the reported dispropor-

tionate COVID-19 impact on communi-

ties of color was and continues to be

staggering. Many studies have con-

firmed that Black, Hispanic, Native

American, Native Hawaiian, and Pacific

Islander Americans are more likely to

contract, be hospitalized for, and

die from COVID-19 than are White

Americans.6–11 Several studies and re-

ports have highlighted the large number

of cases and deaths being reported with

unknown race/ethnicity, suggesting that

the observed disparities are larger than

reported and demonstrating an urgent

need to improve the completeness and

consistency of COVID-19 race/ethnicity

data.12

Our goal in this study was to describe

the evolution, granularity, and quality

of COVID-19 data reported by race/

ethnicity at the state level. We analyzed

changes in state reporting of COVID-19

data between April 12 and November 9,

2020, highlighting observed gaps in

available data that preclude a true ac-

counting of the COVID-19 impact on

racial/ethnic minority communities.

Based on these gaps, we discuss inter-

ventions to improve data quality, rec-

ognize challenges to improvement, and

propose strategies to mitigate the

impact of COVID-19 on racial/ethnic

minorities.

RACE/ETHNICITY DATA

Problems related to the quality and

availability of race/ethnicity data have

been a pervasive problem in public

health surveillance for decades.13 Public
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health surveillance assesses the effects

of disease on populations and is instru-

mental in public health responses to

disease outbreaks such as the COVID-19

pandemic.14 Surveillance data, including

on race/ethnicity, are used in mathemat-

ical modeling to assess the trajectory of

illness among populations and to inform

subsequent distribution of resources to

affected communities. The Office of

Management and Budget (OMB) defines

minimum standards for collecting and

reporting race/ethnicity across federal

agencies.15 The OMB standards provide a

baseline of 5 race categories and 2 eth-

nicity categories, collected as 2 separate

fields, which can be supplemented by

more finely detailed categories and tai-

lored for local relevance.

Despite its utility, surveillance data

have challenges, including timeliness,

comprehensiveness, ethical implica-

tions, and lack of consistency in

reporting across jurisdictions. Tradi-

tional strategies for dealing with missing

data in public health surveillance, such

as excluding cases with incomplete data,

are problematic for race/ethnicity data

because these data are unlikely to be

missing completely at random. Imputa-

tion methods have evolved to predict

race/ethnicity using data from US Cen-

sus and other administrative data

sources.16 However, self-reported race/

ethnicity provides the most accurate

and comprehensive source for assess-

ing racial/ethnic disparities.

REPORTING OUTCOMES BY
RACE/ETHNICITY

Racial/ethnic disparities in COVID-19

outcomes are prominent and associ-

ated with historical inequities and

systemic racism.17 Two key factors

amplifying the impact of COVID-19

on communities of color are (1)

disproportion of minorities serving in

“essential,” high-exposure positions18,19;

and (2) systemic inequities in access to

wealth, quality health care, education,

transportation, and healthy food (i.e.,

the social and political determinants of

health),20 resulting in disproportionate

prevalence of chronic illnesses and un-

derlying conditions associated with in-

creased COVID-19 susceptibility and worse

disease outcomes.21,22 Both of these fac-

tors are compounded by residential seg-

regation, lending bias, and current day

redlining, policies that sustain health ineq-

uities in communities of color by targeting

resources and investments elsewhere.23

Despite growing evidence that COVID-

19 disproportionately affects commu-

nities of color, racial/ethnic data are

incomplete and inconsistent and ob-

scure the true magnitude of COVID-19

racial/ethnic disparities. High-quality

individual-level data should include

granular and consistent race/ethnicity

categories, which are needed to un-

derstand the effect on populations his-

torically vulnerable to disparities in

health outcomes, and should be con-

textualized using neighborhood socio-

demographic characteristics to identify

emerging outbreaks, prioritize commu-

nities with the most need, and allocate

resources. Data are also needed to hold

policymakers and public health officials

accountable for addressing the ob-

served health inequities related to

COVID-19. Without accurate data, poli-

cies and interventions to mitigate racial/

ethnic disparities cannot be imple-

mented and progress toward equity

cannot be measured.

STANDARDIZING RACE/
ETHNICITY COVID-19 DATA

Early in the pandemic, the Centers for

Disease Control and Prevention (CDC)

released a COVID-19 case report form

that collects key information on persons

under investigation for COVID-19 infec-

tion.24 In theory, this form would stan-

dardize information collected using the

OMB race/ethnicity categories. How-

ever, state and local authorities were not

required to use this form, and, in turn,

health care professionals and labora-

tories in many jurisdictions opted not to

collect or report patient race/ethnicity

with testing results. Without federally

mandated standards providing unifor-

mity of racial/ethnic data collection and

reporting, states had broad discretion

on what to report, when to report it, and

even whether to report it at all. The

resulting patchwork of available data

undermines efforts to advance health

equity in the wake of COVID-19. Rec-

ognizing the issue of incomplete and

inconsistent data, the CDC issued ad-

ditional guidance requiring all labora-

tories to collect and report patient

race/ethnicity for all COVID-19 tests

completed.25

STATE VARIATION IN DATA
REPORTING

The COVID Tracking Project at the

Atlantic reports COVID-19 case, death,

hospitalization, and testing data for all

50 states, Washington, DC, and the US

territories.26 These data are publicly

available through a creative commons

license (CC-BY-NC-4.0). The COVID-19

Racial Data Tracker gathers data from

every state on the race/ethnicity data

fields reported for COVID-19 cases and

deaths.27 Data from the COVID-19 Racial

Data Tracker shed light on the variation

in state-level reporting of COVID-19

by race/ethnicity and trends in data

reporting over time. We compared the

number of states and Washington, DC,

reporting COVID-19 confirmed cases
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and deaths by race/ethnicity on April 12

and November 9, 2020. We analyzed 2

indicators of the data quality: combined

reporting of race/ethnicity and per-

centage of cases and deaths with un-

known race/ethnicity.

Table 1 compares states reporting

COVID-19 confirmed cases and deaths

by race/ethnicity at the 2 time points. On

April 12, 2020, 25 states reported con-

firmed cases by race and 15 reported

confirmed cases by ethnicity. On No-

vember 9, 2020, 49 states and Wash-

ington, DC, reported confirmed cases by

race and 46 reported confirmed cases

by ethnicity. On April 12, 2020, 21 states

reported COVID-related deaths by race

and 11 reported deaths by ethnicity. On

November 9, 2020, all 50 states and

Washington, DC (100%) reported deaths

by race and 47 (92%) reported deaths by

ethnicity. By contrast with the OMB

standard of separate race and ethnicity

categories, 20 states (39%) combined

reported race and ethnicity for con-

firmed cases into a single category and

19 (37%) combined reported race

and ethnicity for deaths into a single

category.

Whether states opt to report race/

ethnicity cannot be conflated with the

quality of the data. As we will describe

in more detail, COVID-19 data quality

problems are complex and pervasive.

For this reason, we analyzed one of the

more consistently reported data quality

indicators: reported percentage of cases

and deaths with unknown race/ethnicity.

Figure 1 demonstrates the reported

cases and deaths with unknown race/

ethnicity on November 11, 2020. We

display the percentage of cases re-

ported with unknown race in 4 quartiles

(0.0%–10.0%, 10.1%–20.0%, 20.1%–

40.0%, and 40.1%–100.0%) and indicate

states with more than 50% of cases and

deaths reported with unknown ethnicity.

Appendix A (available as a supplement

to the online version of this article at

http://www.ajph.org) compares the

percentage of cases and deaths re-

ported with unknown race/ethnicity on

April 12 to that reported on November

9, 2020. Across all states, the average of

the percentage of reported cases with

unknown race or ethnicity was 29% and

39%, respectively, on April 12 and de-

creased to 23% and 29%, respectively,

on November 9, 2020. The average of

the percentage of reported deaths with

unknown race/ethnicity was 15% and

29%, respectively, on April 12 and de-

creased to 7% and 9%, respectively, on

November 9, 2020. Over this time, the

percentage of cases reported with un-

known race decreased in 18 states, in-

creased in 6, and remained the same in

1. The percentage of cases reported

with unknown ethnicity decreased in 11

states and increased in 3. The percent-

age of deaths reported with unknown

race decreased in 12 states, increased in

8, and remained the same in 1. The

percentage of deaths reported with

unknown ethnicity decreased in 7 states

and increased in 3.

REMAINING GAPS AND
INCONSISTENCIES

Our team has been actively monitoring

changes to individual states’ COVID-19

tracking and reporting Web sites. In

addition to the percentage of cases and

deaths reported with missing race/

ethnicity, several other factors affect

the quality of the data, including the

methods of collection and reporting.

We observed several other persistent

inadequacies in data uniformity and

quality not captured by this analysis.

The methods used to collect racial/

ethnic data are unclear. Race/ethnicity

data should be self-reported, allowing

individuals to self-identify.28 Misclassifi-

cation of race/ethnicity occurs when

individuals are precluded from self-

identification.29 It is unknown whether

and to what extent clinics, hospitals, and

laboratories are reporting self-reported

race/ethnicity data. When race/ethnicity

is missing, we do not know whether the

individual declined to answer or the data

are missing for some other reason.

The fields and definitions used to re-

port racial/ethnic data are inconsistent

and often do not align with accepted

public health standards. As noted, many

states combine reporting of race and

ethnicity into a single category. Aggre-

gating race and ethnicity data in this way

obscures important distinctions be-

tween and among groups. Hispanic

Black people and non-Hispanic Black

people are not a monolithic group; they

often have distinct cultural and historical

backgrounds. Additionally, states selec-

tively report on proportionally smaller

minority groups, such as American

Indian/Alaska Native and Native

Hawaiian/Pacific Islander. Because of

their smaller proportion of the pop-

ulation, some states elect to combine

these distinct groups into 1 category—

“other”—which diminishes our ability to

evaluate the impact of COVID-19 and

other extant risk factors on their com-

munities. States such as California,

Washington, and Colorado, which have

larger populations of these minority

groups, have recognized that these

groups experience COVID-19 at dis-

proportionate rates.30 However, data for

these groups are systematically missing

or inaccurate in many places, despite

the known elevated risk of contracting

COVID-19 owing to higher rates of pre-

existing and comorbid conditions.31

We also note that few states report

the presence of comorbid conditions or

socioeconomic factors. Nor do they
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TABLE 1— Comparing Reporting of Race/Ethnicity for COVID-19 Confirmed Cases andDeaths: United States,
April 12, 2020, and November 9, 2020

April 12, 2020 November 9, 2020

US
State

Reporting
Cases by

Race

Reporting
Cases by
Ethnicity

Reporting
Deaths by

Race

Reporting
Deaths by
Ethnicity

Reporting
Cases by

Race

Reporting
Cases by
Ethnicity

Reporting
Deaths by

Race

Reporting
Deaths by
Ethnicity

AK · · · ·
AL · · · · · ·
AR · · · · ·
AZ · · ·a ·a ·a ·a
CA · · ·a ·a ·a ·a
CO ·a ·a ·a ·a
CT · · · ·a ·a ·a ·a
DC · · · · · ·a ·a
DE · ·a ·a ·a ·a
FL · · · ·
GA · · ·a ·a ·a ·a
HI · ·
IA · · · ·
ID · · · ·
IL · · ·a ·a ·a ·a
IN · · · · · · · ·
KS · · · ·
KY · · · · · ·
LA · · ·
MA · · · · ·a ·a ·a ·a
MD · · ·a ·a ·a ·a
ME · · · ·
MI · · · · · · · ·
MN · · · · · · · ·
MO · · · · · · · ·
MS · · ·a ·a ·a ·a
MT · · · ·
NC · · · · · · · ·
ND · ·
NE · · · ·
NH ·a ·a ·a ·a
NJ · · ·a ·a ·a ·a
NM ·a ·a ·a ·a
NV ·a ·a ·a ·a
NY · · ·a ·a
OH · · · · · · · ·
OK · · · ·
OR · · · ·
PA · · · ·
RI ·a ·a ·a ·a

Continued
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provide county- or zip code–level

COVID-19 data by race/ethnicity. Data

related to housing, workplace exposure,

insurance status, and access to health

care are nearly universally absent from

state reporting. Even fewer states report

race/ethnicity associated with testing

rates, hospitalizations, ventilator use,

and other metrics needed to assess the

severity of illness and COVID-19 com-

plications among minority patients.

Other important categories of

individual-level data are also missing

completely from state reporting. People

with disabilities; people who are lesbian,

gay, bisexual, transgender, or queer; and

people with behavioral health condi-

tions have historically had significant

health disparities and are also being

disproportionately affected by COVID-

19.32,33 As states continue to fight

surging infection numbers of new cases

and attempt to implement vaccination

distribution programs, the need for

culturally and linguistically appropriate

mitigation strategies that are informed

by communities is even more critical.34

TABLE 1— Continued

April 12, 2020 November 9, 2020

US
State

Reporting
Cases by

Race

Reporting
Cases by
Ethnicity

Reporting
Deaths by

Race

Reporting
Deaths by
Ethnicity

Reporting
Cases by

Race

Reporting
Cases by
Ethnicity

Reporting
Deaths by

Race

Reporting
Deaths by
Ethnicity

SC · · · · · · ·
SD ·a ·a · ·
TN · · · · · ·
TX · ·a ·a ·a ·a
UT ·a ·a · ·
VA · ·a ·a · ·
VT · · · ·
WA · · · · ·a ·a ·a ·a
WI · · · · · · · ·
WV · ·
WY · · · ·
Average 25 15 21 11 50 46 51 47

aReports race/ethnicity as a single category.

1.0%–10.0% unknown race
10.1%–20.0% unknown race
20.1%–40.0% unknown race
40.1%–100.0% unknown race
>50% unknown ethnicity

Alaska Hawaii HawaiiAlaska

ba

FIGURE 1— Percentage of COVID-19 Confirmed (a) Cases and (b) Deaths With Unknown Race/Ethnicity: United States,
November 9, 2020
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Comprehensive and consistent fields

of demographic data are needed to

contextualize COVID-19 burden on

minority, rural, and other vulnerable

communities.

CHALLENGES FOR
IMPROVING DATA
REPORTING

The reasons for these problems are

multifactorial, ranging from technical to

ethical, which also makes them difficult

to solve. For example, race/ethnicity

fields may not be consistently recorded

across states, may be self-reported or

ascribed, and may be reported as

missing when an individual reports “do

not wish to answer.” Complicating the

ability to report uniform and complete

race/ethnicity data is the fact that state

and local public health authorities re-

ceive COVID-19 testing data from sev-

eral sources, including health care

professionals, hospitals, and public and

commercial laboratories. Many states

use an electronic lab reporting system

to collect COVID-19 case data, which

introduces problems with data stan-

dardization and access to needed

technology, especially in rural and other

underserved settings.35 To overcome

challenges with missing race/ethnicity

data, several strategies are being

employed, including imputation

methods such as the Bayesian improved

surname geocoding methodology.36

However, the extent to which these

practices are used and their effective-

ness are unknown.

Historical misuse of race/ethnicity

data poses another challenge to gath-

ering data needed to fully understand

COVID-19 racial/ethnic disparities. Red-

lining intentionally weaponized racial/

ethnic data collected in financial lending

applications to prevent people of color

from owning homes and building gen-

erational wealth, with long-term effects

on health.37 Racially biased algorithms

are a current example of data misuse,

resulting in less access to health care

resources among racial/ethnic minori-

ties.38 Many studies have reinforced the

problematic narrative that race and

ethnicity are risk factors for disease,

despite being social, not biological

constructs.39 It is imperative that racism,

not race, be recognized as the root

cause of historical and COVID-19 health

inequities. Mistrust in health care and

governmental systems discourages in-

dividuals from disclosing their race/

ethnicity. Transparency and account-

ability for how data are used to allocate

resources and reduce the existing racial/

ethnic disparities are necessary for

improving both trust and disclosure.

Furthermore, actively engaging com-

munities in efforts to tailor data collec-

tion and to mitigate the impact of

COVID-19, including recruitment of

community health workers, may im-

prove trust and, in turn, the data being

reported.

Finally, public health and health sys-

tem capacity constrain the ability of in-

dividual states to implement robust,

evidence-based public health interven-

tions to mitigate the effects of COVID-19

on racial/ethnic minority and other vul-

nerable populations. Disinvestment and

budget constraints for state and local

health departments are often the most

severe in places with high concentra-

tions of racial/ethnic minority pop-

ulations.40 Thus, the very places with the

most need for high-quality race/ethnicity

data also have the most limited re-

sources to implement these practices.

This disinvestment by policymakers

compounds the barriers to uncovering

the full impacts of COVID-19 on com-

munities of color.

OPPORTUNITIES TO
ADVANCE HEALTH EQUITY

To improve the uniformity of racial/

ethnic COVID-19 data, all states should

require the reporting of racial/ethnic

data using the OMB Race and Ethnic

Standards for Federal Statistics.28 Ro-

bust reporting across population health

measures, including positive cases,

hospitalizations, deaths, underlying

conditions, and testing rates, is optimal.

It will also be important to monitor and

publicly report vaccinations by race/

ethnicity. States and local public health

authorities should analyze demographic

data in the context of social determi-

nants of health, including housing, em-

ployment status and setting, health

insurance status, and access to health

care. They should also conduct ecologic

analyses to identify the social, geo-

graphic, cultural, ecologic, and policy

factors associated with COVID-19 bur-

den and spread.

State and local authorities should

apply a health equity lens when making

COVID-19 decisions, such as when and

where to reopen, how to define the

“essential workforce,” and how to des-

ignate publicly available testing and

vaccination sites. This entails inclusion

and engagement of communities, who

should be leading and actively informing

these efforts. With limited federal in-

tervention, local governments and

public health departments will need the

authority to make decisions based on

the best public health data, which in-

cludes comprehensive, finely detailed,

and high-quality racial/ethnic data. State

governors should provide this authority

and support local officials and commu-

nity leaders in interventions that seek to

mitigate COVID-19 disparities. State and

local health officials should increase
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efforts to overcome deep mistrust by

investing in culturally tailored informa-

tion and training and linguistically ap-

propriate interventions and by building

a representative public health work-

force, including community health

workers, that includes members of dis-

proportionately affected communities.

CONCLUSIONS

This study highlights significant im-

provements and deficiencies in report-

ing race/ethnicity data related to COVID-

19. Although trends in race/ethnicity

data reporting for COVID-19 have im-

proved over time, we noted variation

across all measures of race/ethnicity

data reporting, including the measures

being reported (testing, cases, and

deaths), categories of race/ethnicity re-

ported, and geographic granularity of

data. In this analysis, we identified per-

sistent data quality issues that are

amenable to data standardization and

process improvements. The nonunifor-

mity of race/ethnicity COVID-19 data,

and other notifiable disease data, con-

tinues to impede public health and

policy leaders’ ability to assess the na-

tional landscape of COVID-19 racial/

ethnic health disparities, and thus

impedes efforts to advance health

equity.
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Stay-at-Home Orders, Mobility
Patterns, and Spread of COVID-19
Tim Murray, PhD

  See also Baker, p. 999.

Objectives. To understand how stay-at-home orders changed mobility patterns and influenced the spread

of COVID-19.

Methods. I merged 2020 data from the Virginia Department of Health, Google Mobility Reports, and the

US Census to estimate a series of 2-way fixed-effect event-study regression models.

Results. A stay-at-home order caused people to increase the amount of time spent at home by 12

percentage points and decrease the time the spent at work by 30 percentage points, retail and recreation

venues by 40 percentage points, and grocery stores and pharmacies by 10 percentage points. People did

not sustain changes in mobility and gradually returned to prepandemic levels before the stay-at-home

order was lifted. In areas where people spent themost time at indoor locations, there was a large increase

in COVID-19.

Conclusions. A more robust and stricter policy response coordinated at the national level

combined with a strong economic response from policymakers could have increased the effective-

ness of the stay-at-home order. (Am J Public Health. 2021;111:1149–1156. https://doi.org/10.2105/

AJPH.2021.306209)

The United States did not have a

uniform policy response to the

COVID-19 pandemic, resulting in each

state developing its own policy re-

sponse. These policies largely consisted

of nonpharmaceutical interventions

(NPIs), or stay-at-home orders, limiting

large gatherings, and promoting social

distancing. These kinds of NPIs have

been shown to be effective at reducing

the spread of COVID-19.1,2 Compliance

with NPIs partially falls on individual

businesses to enforce the specific

mandates from the state, and it partially

falls on individual people to comply and

alter their behavior. If both business and

people do not fully comply, the effec-

tiveness of the NPI decreases.

The NPIs implemented by Virginia are

similar to those of many states. On

March 12, 2020, the governor of Virginia

declared a state of emergency and, on

March 25, 2020, issued a stay-at-home

order that closed all nonessential busi-

nesses, limited gatherings to 10 people,

and closed all public schools for the

remainder of the academic year. The

stay-at-home order would remain in

effect until May 15, 2020, when Virginia

began a 3-phase reopening. What

makes Virginia unique is that the spread

of COVID-19 was not uniform across the

state. When splitting up Virginia into its

3 major metropolitan statistical areas

(MSAs)—Hampton Roads, Richmond,

and Northern Virginia (shown in

Figure 1)—Northern Virginia and Rich-

mond saw an increase in new cases at

the start of the pandemic peaking in

early June, whereas Hampton Roads did

not start to see a significant increase in

cases until late June and peaked in late

August, which can be seen in Figure 2.

It is possible that some of these differ-

ences could be attributable to differ-

ences in testing. Hampton Roads and

Northern Virginia administered about

the same number of tests per capita,

and Richmond administered more tests

per capita throughout the study period.

However, all 3MSAs saw testing increase

at the same growth rate with parallel

trends, so testing likely did not contrib-

ute to the changing dynamics over the

study period or between the MSAs.

These differing trends make Virginia a

good candidate to study how people’s

mobility patterns may have influenced

the spread of COVID-19 differently

across the MSAs. In addition, data from

the US Census3 in Table A (available as a

supplement to the online version of this

article at http://www.ajph.org) show that
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Virginia is relatively representative of the

United States.

While ultimately mass testing, contact

tracing, and the development of a vac-

cine are the best ways to combat a

pandemic, these can take time to de-

velop and produce. In the event of a

future pandemic, immediate govern-

ment response can have large down-

stream effects on public health and

mitigation.4 The United States was slow

to respond to the COVID-19 pandemic.

Rice5 notes that even waiting a week to

implement policies can have large con-

sequences in the number of cases and

death. This article provides some in-

sights into the effectiveness of the pol-

icies implemented in Virginia and how

people’s behavior changed in response

in hopes that in a future pandemic these

results might be useful to public health

officials and policymakers to make

quicker and more informed decisions to

help slow the spread of disease.

METHODS

The data used in this study came from

multiple sources and covered the period

of February 15 through August 28, 2020.

Since the start of the pandemic, Google

has made cellphone location data pub-

licly available to study COVID-19. The

Google Community Mobility Reports6

provide de-identified data aggregated

up to the county level that track mobility

patterns for smartphone users who

have Google location history turned on

(see Aktay et al.7 for more information

on this process). Average daily mobility

patterns for each county are reported as

a percent change from a baseline period

before the start of the pandemic be-

tween January 3 and February 6, 2020.

Data on COVID-19 cases came from the

Virginia Department of Health.8 County

population estimates for 2020 in Virginia

came from the University of Virginia

Weldon Cooper Center for Public Ser-

vice.9 Location and shapefile data were

used to generate the map in Figure 1,

and population density came from the

US Census Bureau.10 Weather data

came from the National Oceanic and

Atmospheric Administration.11

To study the impact of Virginia’s stay-

at-home order and phased reopening

on COVID-19 cases and mobility pat-

terns, I estimated a series of 2-way fixed-

effect event-study specifications in

which the regressions took the following

form:

ð1Þ Yi;t ¼ b0 þ �
j 6¼3=25

bjDi;t þ gRi;t�1

þ uXi;t þ dt þ wi þ «i;t

where Di,t is a set of daily event time

dummy variables that take a 1 on a

particular day, t, at location i and 0 for all

other days not t. I omitted the dummy

variable for February 20, 2020. Thus, the

coefficients for βj measure the impact of

the stay-at-home order at time j relative

to 35 days before it was implemented on

March 25, 2020. I included binned

dummy variables for the first and last

5 days of the sample, but did not report

them. The interpretation of these event

time dummy variables is the change

relative to February 20, 2020. The event

time dummy variables are presented

graphically with 95% confidence inter-

vals clustered at the county level.

Ri,t‒1 is the inverse hyperbolic sine

(IHS) of total cases in location i at time

t ‒ 1. The IHS has similar properties to

the log transformation but allows for

zero-value observations, which is nec-

essary when counting COVID-19 cases

near the beginning of the pandemic for
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FIGURE 1— Map of Virginia With Major Metropolitan Statistical Areas

Source. Author’s calculations using shapefile data from the US Census Bureau.
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some counties.12–14 Xi,t is a set of county-

specific variables controlling for differ-

ences in weather that include a dummy

variable for if it rains, a dummy variable

for hot days when the temperature is

above 32.2°C (90°F), and a dummy

variable for cold days when the tem-

perature is below 0°C (32°F). dt denotes

a month fixed effect and wi denotes a

county fixed effect. The fixed effects are

of particular importance to this specifi-

cation because of the short time period

of this study. They will capture differ-

ences in population density and urban

status as those will not change during

the study period and daily media an-

nouncements that may affect individual

mobility patterns. Themajority of people

get their news from the same sources,15

and, because the coverage of the pan-

demic likely did not change much during

the study period, media coverage is

likely covered in the fixed effects, al-

though imperfectly. The fixed effects will

also likely capture other unmeasured

omitted variables because of the short

period covered in this study, though it

cannot be said with certainty that there

is not some omitted-variable bias.

This study presents a series of event-

studies with different independent var-

iables (Yi,t). First, a set of event-studies

is presented separately for the 7-day

moving average of the mobility patterns

in the following venues: for time spent at

home, a location of work, at retail and

recreation venues (including restaurants

and bars), and grocery stores and

pharmacies. Second, a separate event-

study was conducted in which the IHS of

daily COVID-19 cases per 1000 people

was the variable of interest (Yi,t).

For the regression in which the IHS of

daily COVID-19 cases per 1000 people is

the variable of interest, the interpre-

tation of the regression coefficients

for βj can be interpreted as semi-

elasticities (or percent change) by ap-

plying the transformation of exp(bj) ‒ 1

as proposed by Bellemare and Wich-

man.16 Results report both the IHS

coefficients and the semielasticities. All

regressions were estimated separately

for the entire state of Virginia and the 3

major metropolitan areas of Hampton

Roads, Richmond, and Northern Vir-

ginia. I conducted all data analyses

using the statistical software Stata

version 16.1 (StataCorp LLC, College

Station, TX).

RESULTS

In this section, I discuss the results from

how the stay-at-home order in Virginia

affected both mobility patterns and new
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Source. Author’s calculations using data from the Virginia Department of Health.
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cases of COVID-19 using the event-study

methodology laid out in the Methods

section.

Mobility Patterns

Figure A (available as a supplement

to the online version of this article at

http://www.ajph.org) shows the results

graphically of the event-study regres-

sions for all of Virginia (the full regression

output for all regressions can be found

in Tables B through F, available as sup-

plements to the online version of this

article at http://www.ajph.org). Figure A,

Panel A, shows that, following the stay-

at-home order, people decreased the

amount of time they spent at their place

of work by more than 30 percentage

points. People started to spend less time

at work several weeks before the stay-

at-home order was declared, likely an

anticipation effect as the governor of

Virginia declared a state of emergency

on March 12, 2020. After around April

15, 2020, people started to increase the

amount of time at their place of work.

After Virginia began its phased reopen-

ing on May 15, 2020, people have been

spending around 15 percentage points

less time at their place of work. Corre-

spondingly, Figure A, Panel B, shows the

opposite trend for time spent at home.

After the stay-at-home order was de-

clared, people were spending around 12

percentage points more time at home

than they were before the pandemic;

however, this was short-lived as there

was a gradual trend downward that

started immediately. By mid-June, peo-

ple were spending the same amount of

time at home as they were before the

start of the pandemic.

Figure A, Panel C, shows that people

had a significant decrease of more

than 40 percentage points at retail

and recreation venues, which include

restaurants and bars, just after the stay-

at-home order was issued. However,

almost immediately, people started to

gradually increase the amount of time

they spent at these primarily indoor

locations and returned to their pre-

pandemic level by early June.

Figure A, Panel D, shows that there

was a large increase in the amount of

time spent at grocery stores in the

weeks just before the stay-at-home or-

der was declared, which was followed by

a decrease to around of 10 percentage

points less time relative to before the

pandemic. This pattern is likely in re-

sponse to the demand-shock that typi-

cally occurs at the beginning of a

pandemic or natural disaster as people

were preparing for the possibility of

being stuck at home for an extended

period of time and the possibility of a

future supply shock to goods they

need.17,18

Figure 3 shows the results graphically

of the event-study regressions sepa-

rated by MSA. All 3 MSAs generally show

the same trend as the entire state, but

with different magnitudes. People liv-

ing in Northern Virginia had a greater

response to the stay-at-home order

compared with people in Hampton

Roads and Richmond. They spent a

greater amount of time at home, and

significantly less time at their place of

work, at retail and recreation venues,

and at grocery stores and pharmacies.

People in Hampton Roads and Rich-

mond did not change their mobility

patterns to the extent of people in

Northern Virginia. The most notable

difference in mobility patterns was for

time spent at retail and recreation

venues, which are primarily indoor lo-

cations that include restaurants, bars,

and shopping centers. Figure 3, Panel C,

shows that people in Richmond were

spending the same amount of time at

these locations as before the start of the

pandemic, but people in Hampton

Roads were spending more time at

these locations than before the start of

the pandemic.

New COVID-19 Cases

Figure B shows the results of the

event-study regressions for new daily

COVID-19 cases in Virginia in total

separated by MSA, and Figure C shows

the transformation of those results to

semielasticities. The regression results

conceptually show the same pattern as

Figure 2, while introducing controls for

cross-county differences and local con-

centration of COVID-19 cases, but with

large 95% confidence intervals. All of

the figures show that Northern Virginia

and Richmond had an increase in

cases between March and late May,

whereas Hampton Roads saw a

relatively flat number of cases until

mid-June when there was a large

increase peaking in late August. It is

important to also understand how

new COVID-19 cases and changes in

mobility are related.

It is important to also understand how

new COVID-19 cases and changes in

mobility are related. Figure 4 shows the

correlation between changes in mobility

patterns and the percent change in daily

COVID-19 cases 11 days later in a similar

fashion to Li et al.19 Figure 4 shows that

there is a negative correlation in more

than 60% of the counties in Virginia

between time spent at home and

COVID-19 cases 11 days later, indicating

that an increase in time spent at home

led to a decrease in new COVID-19

cases. Figure 4 also shows that there is a

positive correlation in more than 60% of

the counties in Virginia for time spent at

work, retail and recreation, and grocery

and pharmacy, indicating that an
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increase in time spent at these locations

led to an increase in new COVID-19

cases.

DISCUSSION

The COVID-19 pandemic forced many

people make changes to their daily

lives—working from home, not going to

the gym, not going out to eat—to slow

the spread of COVID-19. Many of these

changes were in response to NPIs (or

stay-at-home orders) implemented by

state and local governments. For the

NPIs to work, this requires enforcement

by businesses and cooperation by in-

dividuals. It is important to understand

how people responded to the stay-at-

home order to gauge the effectiveness

of these measures in combating the

spread of COVID-19. Virginia presents a

unique opportunity to do so by com-

paring how people changed their mo-

bility patterns as there was not a

uniform pattern in COVID-19 cases

across the state. There are 2 noteworthy

trends in mobility patterns. First, people

initially responded to the stay-at-home

order with a large change in mobility pat-

terns, but, almost immediately, they grad-

ually began to trend back to prepandemic

levels. Second, people in Hampton Roads

started spending a greater amount of time

at indoor locations compared with the

other MSAs and prepandemic levels while

at the same time seeing an increase in

COVID-19 cases.

Declaring a stay-at-home order was

successful at getting people to increase
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Note. Each line in each graph represents the results of a separate 2-way fixed-effect event-study regression of the specified mobility pattern. The solid line
represents the point estimates of Di,t from equation 1. The base date of comparison is February 20, 2020. Controls included in the regressions are the lagged
inverse hyperbolic sine of total cases, population density, urban status, a month fixed effect, and a county fixed effect. The shaded area represents a 95%
confidence interval of the point estimate clustered at the county level.
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the amount of time they spent at home

and decrease the amount of time they

spent at work and other indoor loca-

tions such as retail and recreation

venues, grocery stores, and pharmacies.

Given the correlations seen in Figure 4,

these changes in mobility patterns likely

led to decreases in new cases of COVID-

19 cases. People mostly stayed away

from their location of work, as they were

shut down by the NPI. However, almost

immediately, people started to decrease

the amount of time they were spending

at home and increase the amount of

time they spent at retail and recreation

venues. There are several likely causes

of this. During a pandemic, people faced

a trade-off between income and health20

and being under a stay-at-home order

increases anxiety about health, worrying

about financial security, and loneli-

ness.21 While the United States provided

a relief package that issued a one-time

$1200 stimulus check and increased

unemployment benefits by $600 per

week, those benefits expired at the end

of July. Political deadlock prevented

further stimulus. With only 25% of the

US population able to work from

home,22 some people needed to return

to work who otherwise would have

stayed at home had there been a

stronger relief and stimulus package. In

addition, the NPIs issued by individual

states in response to COVID-19 became

politicized and criticized by President

Trump and some Republican members

of Congress.23 This could have created

uncertainty as to the effectiveness and

need for NPIs causing some people to

resume normal activities.

As seen in Figure 1, Northern Virginia

experienced a much higher volume of

COVID-19 cases at the beginning of the

pandemic. This may have caused people

living there to bemore vigilant, which led

to the larger change in mobility patterns

compared with the other MSAs. This, in

turn, may have led to the lower volume

of COVID-19 cases in Northern Virginia

after the state began its phased

reopening.

After Northern Virginia and Richmond

saw a large decrease in daily COVID-19

cases, Hampton Roads saw a large in-

crease in cases. In the weeks leading up

to this increase in cases, people in

Hampton Roads increased the amount

of time they spent at primarily indoor

locations—such as restaurants, bars,

shopping centers, and recreation

venues—that Figure 4 shows are cor-

related with increases in new COVID-19

cases. People in Hampton Roads were

spending more time at these locations

starting in early June than they were

before the start of the pandemic, and
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FIGURE 4— Correlation Between Changes inMobility and Change in COVID-
19 Cases in Virginia for (a) Places of Work, (b) Home, (c) Retail and
Recreation, and (d) Grocery and Pharmacy: February 2020–August 2020

Source. Author’s calculations using Google Mobility Reports and data from the Virginia Department
of Health.
Note. Each panel shows the correlation between changes in mobility patterns for that venue and
percentage change in new COVID-19 cases 11 d later. Significance is P< .05.
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people from Richmond and Northern

Virginia were either at or below pre-

pandemic levels. This increase in time

spent at primarily indoor locations could

be the reason for the increase and the

high volume of COVID-19 cases in

Hampton Roads in July and August that

corresponds with an increase in time

spent at retail and recreation venues.

Spending a prolonged period of time at

indoor locations increases the risk of

COVID-19 transmission.24,25 This risk is

18.7% higher compared with outdoor

locations.26 It is likely that the amount of

time people in Hampton Roads were

spending at retail and recreation venues

relative to prepandemic levels after the

phased reopening began was a large factor

in the high number of COVID-19 cases in

that MSA.

As this study was not able to draw a

causal estimate between mobility and

COVID-19 cases, it is important to note

that there are other possible causes of

the increased rates of COVID-19 cases in

Hampton Roads in July and August—

most notably, tourism. Hampton Roads

is a tourist destination, primarily in Vir-

ginia Beach. Smith Travel Research27

reports that, in late August, hotel occu-

pancy was less than 50% nationwide;

however, the only major market to have

hotel occupancy above 60% was Virginia

Beach andNorfolk, Virginia, indicating an

increase in tourist travel to the region.

However, the Virginia Department of

Health does not believe tourism is re-

sponsible for the increase in COVID-19

cases in Hampton Roads.28

Limitations

There are several limitations to this

study. First, the Google Community

Mobility Reports only show data for

users who have opted into location

tracking. It is possible that there are

differences in users who opt-in versus

those who do not and that they do not

display the same mobility changes.

Second, data used in this study were

aggregated by county and not

individual-level data, and, therefore, the

trends cannot be analyzed by demo-

graphics and other characteristics.

Third, as noted in Liu,29 there are

possibly unobserved factors yet to be

measured and fully understood that

could potentially affect people’s be-

havior in response to the NPIs at-

tributable to how recent the study

period is. Last, the results of this study

can likely be extended to the United

States as a whole and to individual

states with similar social, economic,

and political environments. However,

it is possible that states that differ

significantly socially, economically,

and politically may have experienced

different patterns and the results of

this study may not be generalized to

them.

Public Health Implications

Understanding the degree to which

NPIs, such as stay-at-home orders, were

effective in getting people to alter their

behavior to stop the spread of COVID-19

will be valuable to public health officials

and policymakers in the event of a future

pandemic. Not only will a fast and strict

public policy response mitigate the

spread of disease, but it also can lead to

a faster economic recovery.30–32 This

study helps identify how people

changed their mobility patterns because

of a stay-at-home order. I show that an

NPI, such as the stay-at-home order

declared in Virginia, was successful in

getting people to spend more time at

home, less time at their place of work,

and less time at other indoor locations.

However, people did not exhibit a

sustained change in their mobility pat-

terns, likely attributable to a combina-

tion of inconsistent messaging from

policymakers, income-related issues,

and social needs. I also show that in

areas where people had the largest in-

crease in time spent at primarily indoor

locations after the beginning of a phased

reopening, there was a corresponding

increase in new COVID-19 cases.

Public health officials and policy-

makers can learn from these patterns to

improve NPIs in the event of a future

pandemic. A clear and consistent pub-

lic relations campaign coordinated

nationally will likely have a stronger

and more effective response to NPI

measures. Furthermore, ensuring that

people do not have to weigh the trade-

off between income and health can

make it easier for people to comply with

a stay-at-home order. Policymakers

should consider more robust stimuli to

ensure that people are able to maintain

their income during a pandemic if they

are unable to work from home. Lastly,

public health officials and policymakers

should consider additional or stricter

NPIs to see a sustained change in mo-

bility patterns. When beginning a

phased reopening, stricter rules on in-

door activities may be warranted as this

study shows that an increased time

spent at these locations may be a strong

contributing factor to an increase in the

spread of disease. Stronger and stricter

NPIs that are coordinated at the national

level may help slow the spread of a fu-

ture pandemic, which, in turn, would

improve the welfare of many people in

the country. Future studies should seek

to continue to learn more about how

individual people responded and spe-

cific different demographic groups

responded to NPIs to help inform public

health officials and policymakers of

additional ways public policy can help
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stop the spread of disease during a

pandemic.
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Cumulative Rates of Child Protection
Involvement and Terminations of
Parental Rights in a California Birth
Cohort, 1999–2017
Emily Putnam-Hornstein, PhD, Eunhye Ahn, MSW, John Prindle, PhD, Joseph Magruder, PhD, Daniel Webster, PhD, and
Christopher Wildeman, PhD

  See also Font, p. 993.

Objectives. To document the cumulative childhood risk of different levels of involvement with the child

protection system (CPS), including terminations of parental rights (TPRs).

Methods.We linked vital records for California’s 1999 birth cohort (n = 519248) to CPS records from 1999

to 2017. We used sociodemographic information captured at birth to estimate differences in the cumulative

percentage of children investigated, substantiated, placed in foster care, and with a TPR.

Results. Overall, 26.3% of children were investigated for maltreatment, 10.5% were substantiated, 4.3%

were placed in foster care, and 1.1% experienced a TPR. Roughly 1 in 2 Black and Native American children

were investigated during childhood. Children receiving public insurance experienced CPS involvement at

more than twice the rate of children with private insurance.

Conclusions. Findings provide a lower-bound estimate of CPS involvement and extend previous research

by documenting demographic differences, including in TPRs.

Public Health Implications. Conservatively, CPS investigates more than a quarter of children born

in California for abuse or neglect. These data reinforce policy questions about the current scope

and reach of our modern CPS. (Am J Public Health. 2021;111:1157–1163. https://doi.org/10.2105/

AJPH.2021.306214)

As of 2018 in the United States,

approximately 28.6% of children in

foster care were awaiting adoption; half

of these children had a pending or

completed legal termination of parental

rights (TPR).1 Under the Adoption and

Safe Families Act of 1997 (Pub L No.

105–89), states are required to file a

petition seeking a TPR when children

have been in foster care for 15 of the

most recent 22 months and cannot

safely return to the legal and physical

custody of their parents. For children

born to parents who have previously

had their rights terminated or have

committed egregious acts, such as the

murder or severe and intentional injury

of another child, reasonable family

reunification efforts and these mini-

mum time-in-care restrictions can be

bypassed. Likewise, exemptions to TPR

time frames can be obtained when a

child has been removed from his or her

biological parents but placed with other

family members in a guardianship

arrangement.2

Despite the significance of a state

policy that legally severs the most fun-

damental of relationships—that of a

child and their parents—there is

relatively little research concerning the

number or characteristics of children

who experience a TPR arising from

abuse or neglect. Studies have found

that parental characteristics, such as

substance abuse,3–5 economic status,4

disabilities,6 and mental health,6 along

with a child’s age and race/ethnicity,7 are

all correlated with the likelihood of a TPR,

but each is also a risk factor for mal-

treatment and child protection system

(CPS) involvement generally.8–10 The only

cumulative lifetime estimate of the

number of children who experience a

TPR can be found in the form of a recent
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study that used synthetic cohort life

tables to estimate the risk of experi-

encing this event at the national and

state levels.11 Findings indicate that

roughly 1 in 100 US children will have

their relationship with their biological

parents involuntarily terminated be-

tween birth and aged 18 years.11 In

describing the phenomenon as a form

of “state-induced parental loss,” Wilde-

man et al. noted, “The risk of parental

rights termination is sufficiently high,

variable across states, and racially dis-

parate to merit significantly more

attention.”11(p39)

We used linked birth and child pro-

tection data from California12,13 to re-

produce and extend national estimates

of TPRs11 in addition to other encoun-

ters with CPS (i.e., investigations, sub-

stantiations, foster care placements)

produced by Kim et al.,14,15 Wildeman

et al.,11,16,17 and Yi et al.18 These earlier

studies relied on synthetic cohort life

table methodologies to generate na-

tional cumulative rates of CPS events, an

approach that aggregates counts of the

age-specific incidence to estimate a

cumulative rate of that event, condi-

tional on the event having not yet oc-

curred as of a specific age interval.

Synthetic cohort estimates generally

show minimal bias, but because chil-

dren’s identification numbers are

unique at the state level but not the

national level, this method will overes-

timate the cumulative incidence of each

event. Additionally, national studies have

been limited to estimating group dif-

ferences by race/ethnicity and gender.

We used a method that underesti-

mates the cumulative number of chil-

dren who experience involvement with

CPS, providing a “floor” that can be

contrasted with the “ceiling” generated

through upwardly biased national syn-

thetic cohort studies. Specifically, we

linked vital birth records reflecting all

children born in California in 1999 to

longitudinal statewide CPS records from

1999 to 2017. We then documented the

cumulative rate at which children ex-

perienced (1) an investigation of alleged

maltreatment, (2) a substantiation for

maltreatment, (3) a removal and place-

ment in foster care, and (4) a TPR—all

in California and conditional on a suc-

cessful match between a birth and child

protection record. For each level of CPS

involvement, we additionally calculated

cumulative rates and bivariate risk ratios

(RRs) by sociodemographic characteris-

tics universally measured at birth, gen-

erating the first estimates of group

differences throughout childhood by

maternal age and education, birth pay-

ment method, and paternity.

We had 3 objectives. First, we sought

to provide a lower-bound estimate of

different levels of CPS involvement using

longitudinal data for a state-specific

birth cohort, permitting important

comparisons to a synthetic cohort life

table methodology. Second, we wanted

to extend the current cumulative risk

literature through sociodemographic

estimates that have not yet appeared in

peer-reviewed publications. Third, given

the limited attention it has received in

academic studies, we wanted to pro-

duce data that would contribute to an

understanding of TPRs.

METHODS

We used 2 population-based sources of

records for this study: vital birth records

and CPS records. Vital records for all live

births registered in California in 1999

(n = 519448) allowed us to draw on

retrospective data to construct a cohort

of children we could prospectively follow

from birth through aged 18 years. Using

a combination of unique (e.g., maternal

Social Security numbers) and nonunique

(e.g., child first, middle, and last name;

child date of birth; residential address)

personal identifiers available for both

the focal child and their parents,

we used an open-source algorithm to

probabilistically link vital birth records to

CPS records to capture each child’s in-

teractions with the system occurring

between 1999 and 2017.

We developed the linkage algorithm

using machine-learning methods and

trained it on a range of administrative

data sources from California.13 We ob-

tained vital birth records from the Cal-

ifornia Department of Public Health. CPS

records fell under the authority of the

California Department of Social Services,

and we accessed them under a data-

sharing agreement. We established re-

cord matches at the child level using a

probabilistic algorithm developed using

machine-learning methods and clerically

reviewed training data. After the linkage

process was complete, we stripped

records of all direct identifiers and cre-

ated a restricted analytic data set. We

additionally dropped 240 birth records

from the overall cohort because of

missing state and local IDs, leaving us

with a total cohort of 519 248 births. In

the CPS data, we constructed a file that

reflected records for all children re-

ported for abuse or neglect between

1998 and 2017 (n = 5379814). In the

CPS file, there were 216 679 children

with a birth year recorded as 1999. This

included children subsequently identi-

fied as duplicates and children born out

of state.

Variables

We coded the sociodemographic char-

acteristics of each child in our cohort

based on fields universally recorded at

birth. In addition to child sex (female,
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male), we constructed several variables

from maternal fields, including race and

ethnicity (Black, Latina or Hispanic, Asian

or Pacific Islander, Native American,

White); age at time of birth (< 20 years,

20–24 years, ≥ 25 years); and education

(less than high school, high school di-

ploma, or more). We derived birth pay-

ment method from health insurance type

(private insurance, public insurance). We

inferred paternity establishment from the

presence of a named father at the time of

delivery (established, missing). Rates of

missingness were low (e.g., 0.53% for

maternal race and ethnicity, 1.45% for

maternal education).

We longitudinally configured CPS

records to document first-ever events

that occurred for each child between

birth and aged 18 years: (1) investigated

for alleged maltreatment, (2) substanti-

ated as a victim of maltreatment, (3)

removed and placed in foster care, and (4)

experienced a TPR. We defined an in-

vestigation as a referral of alleged mal-

treatment that was screened-in and had

an accompanying disposition. We classi-

fied a child as substantiated if at least 1

allegation was substantiated during

childhood. Likewise, we coded a child as

having been placed in foster care if he or

she was removed and placed in a kin or

nonkin placement under the supervision

of the childwelfare system.We recorded a

child as having had a TPR if any identified

parent connected to that child had a date

of termination documented in the ad-

ministrative records.

Analysis

Using our linked records, we calculated

the cumulative percentage of children in

our 1999 California birth cohort who

experienced various levels of CPS in-

volvement before aged 18 years. We

then developed stratified estimates by

child sex; maternal race and ethnicity,

age, and education level; birth payment

method; and paternity establishment.

We calculated bivariate RRs and ac-

companying 99% confidence intervals

(CIs) using a generalized linear model

with a log link, Poisson distribution, and

robust SEs.19 Finally, we computed the

cumulative percentage of children who

had experienced various levels of CPS

involvement by year of life. We con-

ducted all analyses using Stata version

16.0 (StataCorp LP, College Station, TX).

RESULTS

We present sociodemographic charac-

teristics of the birth cohort by levels of

CPS involvement in Table 1. In Figure 1,

we present the cumulative percentage

of children who had experienced an

investigation, substantiation, foster care

placement, or TPR by year of life. In

California, 519 248 children were born in

1999 and defined as the cohort we

followed prospectively for our analysis.

Mirroring the secondary sex ratio na-

tionally, the cohort was defined by

slightly more male than female births.

Consistent with California demograph-

ics, a plurality was born to Latina or

Hispanic mothers. Slightly more than 1

in 10 children were born to adolescent

mothers, and approximately 30% of

children were born to mothers with less

than a high school diploma. Overall,

92.8% of children had paternity estab-

lished at birth. Cumulatively, 26.3% of

children in the cohort were investigated

for alleged maltreatment, and 10.5%

were substantiated as victims of abuse

or neglect. Between birth and aged 18

years, 4.3% of children were removed

and placed in foster care at least once;

1.1% experienced a legal TPR.

Although the magnitude of group

differences varied somewhat across

levels of CPS involvement, sociodemo-

graphic patterns were directionally

consistent. The cumulative percentage

of Black and Native American children

who had CPS encounters was signifi-

cantly higher than that of other children.

In the cohort overall, approximately half

of Black (46.8%) and Native American

(50.2%) children were investigated for

alleged maltreatment before aged 18

years; both groups experienced all levels

of CPS involvement at more than twice

the rate of White children in the cohort.

The likelihood of CPS involvement exhibi-

ted an inverse relationship to both ma-

ternal age at birth and maternal education

levels. The rate of TPRwas twice as high for

children born to adolescent mothers as

children born to mothers aged 25 years

or older (RR=2.52; 99% CI= 2.31, 2.75).

Likewise, children born to mothers with

less than a high school diploma experi-

enced a TPR at twice the rate of those

with mothers who had completed high

school (RR= 2.60; 99% CI= 2.42, 2.78).

Receipt of public health insurance

and missing paternity were also

strongly related to all levels of CPS in-

volvement. Children whose births were

covered by public insurance were twice as

likely to experience an investigation dur-

ing childhood (RR=2.11; 99% CI= 2.08,

2.13). Meanwhile, the rate at which chil-

dren receiving public insurance had a

legal TPR was 6 times that of children in

the cohort covered by private insurance

(RR=6.13; 99% CI= 5.61, 6.70). Although

only 1 in 14 children in California was born

without established paternity at birth

(n= 37513), nearly 50% were investigated

and parental rights were terminated for

nearly 6% (n=2153) of those children.

DISCUSSION

We used a birth cohort methodology to

document the cumulative percentage of
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children born in California in 1999 who

experienced a TPR and other levels

of CPS involvement. Our findings

directionally align with national esti-

mates produced using synthetic cohort

life table estimates11,15–18 and extend

earlier published findings by doc-

umenting group differences by several

new sociodemographic stratifications,

TABLE 1— Sociodemographic Characteristics and the Cumulative Percentage of Children With Different
Levels of Involvement With the Child Protection System: California’s 1999 Birth Cohort

Investigated Substantiated Placed in Foster Care TPR

Variable

1999 Birth
Cohort,
No. (%)

Cumulative
%

RR
(99% CI)

Cumulative
%

RR
(99% CI)

Cumulative
%

RR
(99% CI)

Cumulative
%

RR
(99% CI)

Total 519 248
(100.0)

26.3 . . . 10.5 . . . 4.3 . . . 1.1 . . .

Child sex

Female 253 734
(48.9)

26.7 1.03
(1.02, 1.05)

10.8 1.05
(1.03, 1.08)

4.4 1.01
(0.98, 1.05)

1.1 1.06
(0.99, 1.14)

Male 265 511
(51.1)

25.9 1 (Ref) 10.2 1 (Ref) 4.3 1 (Ref) 1.1 1 (Ref)

Maternal race/ethnicity

Black 34156
(6.6)

46.8 2.10
(2.06, 2.14)

21.8 2.28
(2.21, 2.36)

12.3 2.97
(2.83, 3.11)

3.2 2.46
(2.24, 2.70)

Native American 2532
(0.5)

50.2 2.25
(2.14, 2.38)

27.4 2.87
(2.63, 3.13)

14.4 3.49
(3.07, 3.97)

3.8 2.95
(2.27, 3.83)

Latina/Hispanic 252 691
(48.7)

29.0 1.30
(1.28, 1.32)

10.8 1.14
(1.11, 1.16)

4.0 0.96
(0.92, 1.00)

0.8 0.65
(0.60, 0.70)

Asian/Pacific Islander 57087
(11.0)

13.2 0.59
(0.58, 0.61)

4.3 0.46
(0.43, 0.48)

1.3 0.32
(0.29, 0.35)

0.3 0.22
(0.18, 0.27)

White 172 188
(33.2)

22.3 1 (Ref) 9.5 1 (Ref) 4.1 1 (Ref) 1.3 1 (Ref)

Maternal age at birth, y

< 20 57693
(11.1)

45.7 2.25
(2.21, 2.28)

20.4 2.69
(2.62, 2.76)

9.1 2.99
(2.87, 3.12)

2.1 2.52
(2.31, 2.75)

20–24 120 519
(23.2)

33.8 1.66
(1.64, 1.68)

13.9 1.82
(1.78, 1.87)

5.7 1.86
(1.78, 1.93)

1.3 1.57
(1.45, 1.70)

≥25 341 036
(65.7)

20.4 1 (Ref) 7.6 1 (Ref) 3.0 1 (Ref) 0.8 1 (Ref)

Maternal education

Less than high school 155 364
(29.9)

36.2 1.65
(1.63, 1.67)

15.8 1.94
(1.90, 1.98)

7.1 2.31
(2.23, 2.38)

1.9 2.60
(2.42, 2.78)

High school diploma 356358
(68.6)

21.9 1 (Ref) 8.1 1 (Ref) 3.1 1 (Ref) 0.7 1 (Ref)

Birth payment method

Public 218 643
(42.1)

37.7 2.11
(2,08, 2.13)

16.7 2.82
(2.76, 2.89)

7.6 4.12
(3.69, 4.29)

2.1 6.13
(5.61, 6.70)

Private 298 178
(57.4)

17.9 1 (Ref) 5.9 1 (Ref) 1.9 1 (Ref) 0.3 1 (Ref)

Paternity established

Missing 37513
(7.2)

48.9 1.99
(1.96, 2.02)

26.2 2.82
(2.76, 2.90)

15.6 4.53
(4.37, 4.70)

5.7 7.76
(7.24, 8.31)

Established 481 735
(92.8)

24.5 1 (Ref) 9.3 1 (Ref) 3.4 1 (Ref) 0.7 1 (Ref)

Note. CI = confidence interval; RR = risk ratio; TPR= termination of Parental rights. Missing values: child sex = 3 (0.00%), maternal age = 62 (0.01%), maternal
race/ethnicity = 2756 (0.53%), birth payment method =1220 (0.23%), and maternal education = 7526 (1.45%).
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including maternal age, maternal edu-

cation, and public versus private health

insurance. Importantly, our findings also

underscore the reach of our modern

CPSs (conservatively, more than one

quarter of children were investigated),

even though a relatively small percent-

age of all children experienced a tem-

porary (i.e., foster care [4.3%]) or

permanent (i.e., a TPR [1.1%]) separation

from their birth parents.

Despite using different methodo-

logical approaches, our estimates of

children born in California who had

CPS involvement during childhood are

largely consistent with those gener-

ated nationally using synthetic cohort

life tables.11,15–18 Specifically, Kim

et al.,15 estimated that 37.4% of US

children experience an investiga-

tion for alleged maltreatment; we

documented that approximately

26.3% of children in our state birth

cohort were investigated for abuse or

neglect. Meanwhile, Wildeman et al.17

estimated that 12.5% and Yi et al.18

estimated that 11.7% of children are

substantiated as victims nationally

between birth and aged 18 years. We

confirmed that among children born

in California, a cumulative 10.3% were

substantiated. Likewise, national esti-

mates suggest that 5.3% to 5.9% of

children experience a removal and

placement in foster care16,18; our

findings suggest that 4.3% of children

in our California birth cohort spent

time in foster care. Finally, a TPR will

occur to an estimated 1.0% of US

children (and 1.1% of children in

California), which aligns with 1.1%

of children in our birth cohort.11

The general consistency of the num-

bers, despite different estimation

methodologies, time frames, and geog-

raphies, underscores several things.

First, our findings reinforce the use of

synthetic cohort life table methodolo-

gies for producing cumulative estimates

from federal data files when truly lon-

gitudinal data are not available (i.e.,

National Child Abuse and Neglect Data

System and the Adoption and Foster

Care Analysis and Reporting System).

Life table methodologies constructed

from state data files provide an up-

wardly biased estimate of CPS involve-

ment because the identification of

children experiencing their first event

is unique in but not between states.

Consistent with the magnitude of dif-

ferences between the estimates we

produced versus those in the published
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FIGURE 1— Cumulative Percentage, by Age, of Children Born in California Experiencing First (a) Investigation,
(b) Substantiation, (c) Foster Care Placement, and (d) Termination of Parental Rights: 1999 birth cohort
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literature, bias in the synthetic cohort

estimates is almost certain to be

highest for investigations and then

progressively lower for substantiation,

placement, and TPR (with likely very

close to no bias for TPR because the

probability of parental rights being

terminated in 2 states seems excep-

tionally low).

Meanwhile, state-specific birth cohort

estimation techniques will be down-

wardly biased because CPS events for

children born in 1 state who then move

outside that state cannot be observed.

Likewise, the estimates we presented

are conditioned on our success in ac-

curately linking children from birth rec-

ords to CPS records. Our methodology

means that any children we were unable

to match will be counted as having not

had CPS involvement, depressing our

numerator. The alignment between

findings produced in our analysis and

those published earlier suggests that

either of these 2 methods can be used

to produce estimates that approximate

the true cumulative rates of CPS in-

volvement. Although additional state-

specific validations should be generated,

findings from this study also positively

point to the general quality of underlying

state data submissions to the US Chil-

dren’s Bureau.

Finally, our findings also highlight

known socioeconomic disparities that

emerge not only in the cumulative risk

of investigations during childhood but

across all levels of CPS involvement

through TPRs. These disparities un-

doubtedly reflect root causes associ-

ated with higher rates of childhood

adversities. However, an exclusive fo-

cus on poverty and associated risk

factors ignores the extent to which

official child protection records reflect

a system designed—through regula-

tions, statutes, and policies—to do

exactly what the numbers reflect:

surveil and investigate large numbers

of children and families even though

only a small number will ultimately

receive services. Unfortunately, the

limited specificity with which CPS sur-

veillance operates is disproportion-

ately borne by low-income families and

families of color.

Limitations

The estimates we derived must be un-

derstood in the context of several limi-

tations. First, as described earlier, our

cumulative rates underreport the

number of children who had CPS in-

volvement, as we only observe contacts

occurring in the state. Second, the ex-

tent to which the magnitude of differ-

ences between estimates generated

through a California birth cohort versus

a national synthetic cohort generalize to

other states remains unknown. Finally,

our ability to accurately ascertain

whether a child experienced a TPR was

made difficult by the limited availability

of data. Approximately 6% of children

we defined as having had a TPR had a

record for only a single parent. We

cannot rule out the possibility that the

child remained in the custody of another

biological parent. Nevertheless, because

99.7% of children who had a TPR in our

data also had an identified foster care

record, it seemed reasonable to assume

that the child had been removed from

the custody of both parents.

Public Health Implications

Our findings underscore the extent to

which child protection systems in the

United States (and Australia,20 New

Zealand,21 and across the globe22,23)

have involvement with children and

their families. Although the fraction of

children who are separated from their

parents during childhood because of

abuse and neglect is relatively small, the

cumulative number of children who are

investigated by CPS during childhood is

substantial. Roughly half of Black and

Native American children in California

are investigated for maltreatment

during childhood. These childhood

numbers, both overall and by race and

ethnicity, should be taken seriously by

federal and state policymakers—and

have received too little attention to

date.
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SARS-CoV-2 Infection Among
Correctional Staff in the Federal
Bureau of Prisons
Robin L. Toblin, PhD, MPH, Sylvie I. Cohen, MD, MPH, and Liesl M. Hagan, MPH

Objectives. To examine SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) epidemiology and

risk factors among Federal Bureau of Prisons (BOP) staff in the United States.

Methods. We calculated the SARS-CoV-2 case rate among 37 640 BOP staff from March 12 to June 17,

2020, using payroll and COVID-19–specific data. We compared occupational factors among staff

with and without known SARS-CoV-2 using multiple logistic regression, controlling for demographic

characteristics. We calculated relative risk among staff in stand-alone institutions versus complexes

(> 1 institution).

Results. SARS-CoV-2 was reported by 665 staff across 59.8% of institutions, a case rate of 1766.6 per

100000. Working in dorm-style housing and in detention centers were strong risk factors, whereas cell-

based housing was protective; these effects were erased in complexes. Occupational category was not

associated with SARS-CoV-2.

Conclusions. SARS-CoV-2 infection was more likely among staff working in institutions where physical

distancing and limiting exposure to a consistent set of staff and inmates are challenging.

Public Health Implications. Mitigation strategies—including augmented staff testing, entry and exit

testing among inmates, limiting staff interactions across complexes, and increasing physical distancing by

reducing occupancy in dorm-style housing—may prevent SARS-CoV-2 infections among correctional staff.

(Am J Public Health. 2021;111:1164–1167. https://doi.org/10.2105/AJPH.2021.306237)

COVID-19, which is caused by SARS-

CoV-2 (severe acute respiratory

syndrome coronavirus 2), dispropor-

tionately affects residents and staff in

congregate living environments.1–4

However, little is known about SARS-

CoV-2 risk among correctional staff. This

report examines SARS-CoV-2 epidemi-

ology and risk factors among Federal

Bureau of Prisons (BOP) staff.

METHODS

Weused National Finance Center payroll

data to ascertain assigned institution

type (Table A, available as a supplement

to the online version of this article at

http://www.ajph.org), occupational cate-

gory (online Table B), age, gender, and

race/ethnicity of staff employed between

March 1 and May 23, 2020. Among in-

stitution types, security level is a proxy for

inmate housing type, with low security

characterized by dorm-style housing and

medium and high security characterized

by cell-based housing. Complexes com-

prise 2 or more adjacent institutions that

often share staff. We grouped occupa-

tional categories by function.

We used BOP COVID-19 databases to

ascertain reported staff cases, inmate

cases, and institution type within

complexes from March 12 to June 17,

2020. Staff obtained testing voluntarily,

largely outside of the BOP, and were

required to report positive results to the

BOP’s occupational health branch.

We calculated the SARS-CoV-2 case

rate among BOP staff. We used multiple

logistic regression to identify occupa-

tional risk factors for SARS-CoV-2 among

staff overall. To account for the potential

impact of community transmission, we

ran a second model that included only

staff working in institutions with an

outbreak. We defined an outbreak as 4

or more cases among staff and inmates

combined, at least one of which involved
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staff, occurring within 14 days of one

another. Bothmodels controlled for age,

gender, and race/ethnicity. We excluded

7 infected staff without payroll data.

Payroll data did not include institution

type within complexes; thus, we calcu-

lated relative risks among staff with

SARS-CoV-2 to compare staff working in

stand-alone institutions (i.e., in low-,

medium-, or high-security institutions, or

in institutional medical centers) with

staff in analogous institution types

within a complex. Analyses used SAS

Enterprise Guide 7.1 (SAS Institute, Cary,

NC).

RESULTS

From March 12 to June 17, 2020, 37 640

staff worked in 122 BOP institutions,

including 35 institutions within 15

complexes, and 11 administrative sites.

Staff were predominantly male (71.5%),

aged 35 to 54 years (68.9%), and non-

Hispanic White (63.1%). The largest oc-

cupational category was correctional

services (49.0%); 30.8% of staff worked

in a complex.

SARS-CoV-2 was reported by 665

staff across 73 institutions (59.8%),

a case rate of 1766.7 per 100 000;

the inmate case rate was 4813.2 per

100 000, a ratio of 2.7 inmate to staff

cases. The median number of staff

cases per institution was 3 (range =1–

61); the median number of combined

cases (staff + inmates) was 4 (range =1–

1011). In the 50 institutions (68.5%) with

both staff and inmate cases, the median

number of staff cases was 7 (range =1–

61) and of combined cases was 24.5

(range =1–1011). The median number

of staff cases in the 23 institutions

(31.5%) without inmate cases was 1

(range =1–5); 7 of these institutions

(30.4%) had 2 or more temporally re-

lated staff cases. Outbreaks occurred

in 42 institutions (57.5%), with 620

staff cases and 6180 inmate cases, ac-

counting for 92.5% of staff cases and a

staff case rate of 4286.2 per 100 000.

Risk factors for SARS-CoV-2 infection

included working in a stand-alone low-

security institution, correctional com-

plex, or detention center, and Black race;

working in stand-alone high-security

institutions was protective (Table 1).

Gender, age, and occupational category

were not associated with infection.

This pattern of findings was generally

consistent when we examined institu-

tions with outbreaks separately (online

Table C).

Compared with staff working in their

stand-alone counterparts, staff in

complex-based low-security institutions

had a lower relative risk (RR) of SARS-

CoV-2 (0.6; 95% confidence interval

[CI] = 0.5, 0.7), but risk was higher for

staff in complex-based medium-security

institutions (RR =1.6; 95% CI = 1.2, 2.1)

and high-security institutions (RR =8.1;

95% CI = 3.1, 20.8; online Table D).

DISCUSSION

The SARS-CoV-2 case rate among BOP

staff fromMarch 12 to June 17, 2020 was

1766.7 per 100 000 among the total

BOP population (crude case rate) and

4286.2 per 100 000 in institutions with

outbreaks, higher than among cruise

ship staff2 and lower than among staff

in homeless shelters reported during

a similar time period.3 Transmission

source is difficult to ascertain and likely

varies. Institutions with inmate cases

had more staff cases, consistent with

transmission between staff and resi-

dents in other congregate settings.2,3

Some institutions with staff cases had no

inmate cases, consistent with studies

suggesting SARS-CoV-2 introduction by

staff,5 as well as potential staff-to-staff

transmission. Notably, occupational

category was not associated with SARS-

CoV-2 infection, reflecting the inter-

connected operations within correctional

environments and underscoring the need

to universally maximize physical distanc-

ing, use of personal protective equipment

(PPE), and vaccine distribution to protect

staff and inmates. Although the BOP has

implemented swift contact tracing, aug-

mented voluntary staff testing could fur-

ther control transmission1–3; staff uptake

would be critical.6

Institution type had the strongest

association with SARS-CoV-2 infection.

Compared with working in stand-alone

medium-security institutions, working in

stand-alone low-security institutions

was a strong risk factor, whereas work-

ing in stand-alone high-security institu-

tions was protective. These differences

may be due to higher risk of infection in

dorm-style housing (low-security facili-

ties) relative to cell-based housing

(medium- and high-security facilities),

consistent with previous studies exam-

ining infection among inmates.5,7 This

finding supports the BOP’s strategy to

reduce population size and relocate

some inmates from dorm-based to cell-

based institutions. The BOP could con-

sider retrofitting dorm-based housing to

further distance inmates.

The influence of institution type (i.e.,

dorm-style as a risk, cell-based as pro-

tective) was erased in correctional com-

plexes. This dynamic could be explained

by cross-complex interactions among

staff, including commuting in vanpools,

eating together, and working across in-

stitutions to support operational effi-

ciencies. Maintaining staff assignments to

a single institution, eating separately, and

using alternate commuting arrangements

could prevent transmission.

Working in a detention center was

also strongly associated with infection.
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Because detention centers are in urban

population centers and hold inmates

coming directly from the community or

other jurisdictions during trial, they have

especially high population turnover, likely

contributing to transmission.8 The BOP

has implemented testing and quarantine

at admission, consistent with Centers

for Disease Control and Prevention

guidance,9 to reduce staff exposure to

cases among new intakes and transfers.

This analysis has several limitations.

First, data were unavailable on the

source of infection (i.e., coworkers,

inmates, community), community

transmission levels, underlying medical

conditions, or individual behaviors in-

cluding physical distancing and PPE use,

limiting our ability to attribute infection

to occupational factors alone. However,

even when the model included only

TABLE 1— Association of Occupational Factors With SARS-CoV-2 Infection Among 37640 Federal
Correctional Staff: United States, March 12–June 17, 2020

Characteristic SARS-CoV-2+ No. (%)a Not SARS-CoV-2+ No. (%) Unadjusted OR (95% CI) Adjusted ORb (95% CI)

Age (continuous) NA NA 1.0 (1.0, 1.0) 1.0 (1.0, 1.0)

Gender

Female 192 (28.9) 10 549 (28.5) 1.0 (0.9, 1.2) 1.0 (0.8, 1.2)

Male 473 (71.1) 26 426 (71.5) 1 (Ref) 1 (Ref)

Race/ethnicity

White 344 (52.4) 23 035 (63.3) 1 (Ref) 1 (Ref)

Native American 9 (1.4) 342 (0.9) 1.8 (0.9, 3.5) 1.6 (0.8, 3.2)

Asian 16 (2.4) 684 (1.9) 1.6 (0.9, 2.6) 1.1 (0.7, 1.9)

Black 184 (28.0) 7 718 (21.2) 1.6 (1.3, 1.9) 1.3 (1.1, 1.6)

Hispanic or Latino 104 (15.8) 4 625 (12.7) 1.5 (1.2, 1.9) 1.1 (0.8, 1.3)

Institution type

Staff location 10 (1.5) 2 208 (6.0) 0.6 (0.3, 1.1) 0.5 (0.3, 1.1)

Stand-alone low securityc 214 (32.2) 6 161 (16.7) 4.3 (3.3, 5.6) 4.3 (3.3, 5.6)

Stand-alone medium security 75 (11.3) 9 226 (25.0) 1 (Ref) 1 (Ref)

Stand-alone high security 5 (0.8) 2 392 (6.5) 0.3 (0.1, 0.6) 0.3 (0.1, 0.7)

Correctional complex 200 (30.1) 11 379 (30.8) 2.2 (1.7, 2.8) 2.1 (1.6, 2.8)

Detention center 138 (20.8) 2 853 (7.7) 6.0 (4.5, 7.9) 5.7 (4.3, 7.7)

Stand-alone medical center 23 (3.5) 2 756 (7.5) 1.0 (0.6, 1.6) 1.1 (0.7, 1.7)

Occupational category

Administrative 48 (7.3) 3 092 (8.5) 1 (Ref) 1 (Ref)

Case management 56 (8.5) 3 155 (8.7) 1.1 (0.8, 1.7) 1.1 (0.8, 1.7)

Correctional services 338 (51.5) 18 147 (49.9) 1.2 (0.9, 1.6) 1.1 (0.8, 1.5)

Facilities/safety 57 (8.7) 2 681 (7.4) 1.4 (0.9, 2.0) 1.3 (0.9, 2.0)

Food/commissary 40 (6.1) 2 214 (6.1) 1.2 (0.8, 1.8) 1.1 (0.7, 1.7)

Health care 55 (8.4) 3 165 (8.7) 1.1 (0.8, 1.7) 1.2 (0.8, 1.8)

Industry 6 (0.9) 467 (1.3) 0.8 (0.4, 1.9) 1.2 (0.5, 2.9)

Recreation/education 34 (5.2) 1 781 (4.9) 1.2 (0.8, 1.9) 1.2 (0.8, 1.9)

Well-being 22 (3.4) 1 670 (4.6) 0.9 (0.5, 1.4) 0.9 (0.5, 1.4)

Missingd 9 (1.5) 603 (1.6) 1.0 (0.5, 2.0) 1.5 (0.7, 3.1)

Note.CI = confidence interval; NA=not available; OR=odds ratio; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2. Staff are excludedwho began
employment between May 24 and June 17, 2020.

aStaff testing occurred on a voluntary basis, largely outside of the Federal Bureau of Prisons (BOP). This column represents staffwho reported infection to the
BOP.

bOR was adjusted for gender, age, race/ethnicity, institution type, and job category.
cIncludes stand-alone minimum-security prison camps.
dThere were 612 staff without occupational title available in payroll data. To ensure these data were not missing systematically, they were included as a
category.
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outbreak facilities, the pattern of findings

remained consistent. Second, misclassifi-

cation may have occurred among (1) in-

fected staff who were not tested or did

not report their results (although the BOP

mandates reporting known cases and

offers COVID-19–specific sick leave); (2)

staff potentially infected while performing

temporary duty at another institution, but

whose infection was attributed to their

home duty station; and (3) the 5% of staff

who, because of underlying health con-

ditions, were assigned alternate duties,

but whose infection was attributed to

their original occupational category. Third,

institution typewithin complexes was only

available for infected staff, restricting the

regression models. Fourth, payroll data

used for analyses did not include staff

who began employment between May 24

and June 17. Finally, risk factors may have

changed since this analysis.

PUBLIC HEALTH
IMPLICATIONS

SARS-CoV-2 infection was more likely

among correctional staff working in set-

tings where it is challenging to practice

physical distancing or limit interactions to

a consistent set of staff and inmates:

correctional complexes, detention cen-

ters, and institutions with dorm-style

housing. Augmented voluntary staff

testing, measures to increase physical

distancing (i.e., retrofitting and reducing

populations in dorm-style housing), lim-

ited staff interactions between institu-

tions within a complex, and continued

testing and quarantining of new and

transferring inmates could help prevent

or contain future outbreaks.
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What a year! The publication frenzy

created by the COVID-19 crisis

has, of course, impacted AJPH. And we

have kept you informed about journal

policy throughout the crisis.1,2 Now that

full statistics for 2020 are available, I

review them here and illustrate what our

editorial policy has been by citing some

notable papers we published in 2020.

This is also our way of thanking authors

and peer reviewers for their contribu-

tions to the journal. (See the full article

with a list of reviewers at https://www.

ajph.org.)

STATISTICS

We received 5310 submissions in 2020,

about 15 per day; 1800 of them had the

pandemic as their main topic. This was

about 2000more total submissions than

in 2019. We read them all and accepted

5.2% of the research and analysis pa-

pers and 48.8% of opinion pieces, some

of them commissioned. When a sub-

mission was not a good match for AJPH,

we proposed alternative journals in our

decision letters, as we have been doing

for the past five years. Even though the

flow of submissions is expected to re-

main much larger than before the crisis

(5000 projected for 2021), we have now

redesigned the journal3 and our in-

structions for authors.

Interest in the journal grew in 2020.

Readers downloaded 5.3 million full-text

papers from the AJPH Web site, up from

4.6 million in 2019. News coverage of

our articles in 2020 reached 5861 media

hits and 7.5 billion audience impres-

sions, which are visits to pages in which

there were articles citing AJPH.

Finally, despite the large influx of pa-

pers, our peer reviewers managed to

keep pace and render 2105 decision

recommendations to our editors, most

within 12 days of accepting the invitation

to review. Peer reviewers volunteer their

time and expertise to assist in advancing

the field of public health. We are ever

grateful to them for their dedication and

responsiveness.

WHILE COVID-19 RAGED . . .

The first paper we published on the

topic of COVID-19, by Smith and Fraser,

warned that COVID-19 would strain the

public health system, especially because

it would be concomitant with natural

disasters that have become the new

normal in some areas of the country.4

Indeed, at the end of 2020, the National

Centers for Environmental Information

reported that “2020 was a historic year

of extremes” (https://bit.ly/3rQjaJV).

There were 22 separate tropical cy-

clones and severe storms, mostly in

central and southern states; there was a

drought in Plains states; and wildfires

ravaged the western United States.

These were six more than in 2017 and

2011, which beat the previous annual

record of disasters, creating more than

$16 billion in damages.

In the spring of 2020, we received

numerous submissions comparing the

incidence and mortality of COVID-19

across populations. These papers used

the convenience sample data generated

by public authorities in the United States

and other countries. We declined to

publish articles relying on these COVID-

19‒specific data unless the authors took

additional steps to assess potential se-

lection and misclassification biases.

Pearce et al. explained why these com-

parisons were flawed in the absence of

population-based information.5

From its onset, the pandemic exposed

the consequences of the structural racism

that pervades our health care system and

is amajor obstacle tomakingpublic health

interventions a common good. Bowleg

wrote, “We’re not all in this together.”6

Auerbach andMiller declared that COVID-

19 “exposed the cracks” in already fragile

public health and mental health systems.7

It was also obvious that many non-

relocatable and, therefore, high-risk jobs

were held by people with low incomes

who lived in disadvantaged communities.8

Similarly, prisons were “amplifiers of the

COVID-19 pandemic hiding in plain sight.”9

Articles in the journal also echoed the

uproar against racism and assertions of

White supremacy articulated in the mas-

sive demonstrations that followed the

murder of George Floyd.10,11

From the beginning of the pandemic,

our editorial strategy has been to focus
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on post‒COVID-19 reconstruction. Be-

cause it takes three to four months from

submission to publication of a research

paper or analytic essay in AJPH, we could

not publish time-sensitive results about

the evolution of the pandemic. But our

schedule enabled us to publish in No-

vember an article on “Reimagining public

health in the aftermath of a pandemic”12

and, in December, an assessment of the

huge amounts of money that will be

required to build strong foundations for

public health—some of which could

be obtained by eliminating wasteful

spending for medical care.13

Throughout the crisis, public health

practitioners have contended with dis-

information, often generated by right-

wing extremist groups (https://abcn.ws/

3sgzd4e) and sometimes fed by high-

ranking members of the previous

administration (https://on.wsj.com/

3dvmk1N). In collaboration with the

National Cancer Institute, we published

a supplement, “Health Misinformation

on Social Media.”14 In addition, Bronia-

towski et al. revisited the case of the

“Disneyland” measles outbreak to em-

phasize that misinformation on social

media was feeding disastrous vaccine

hesitancy.15 Another article, based on a

follow-up of the April 7, 2020, Wisconsin

election, reported that in-person voting

during which voters and election officials

respected masking and personal dis-

tance rules had been safe.16

. . . THE OTHER PUBLIC
HEALTH ISSUES DID NOT
STAND STILL

The COVID-19 pandemic may have

diverted attention from other, still acute

public health issues.

The opioid and HIV epidemics exem-

plify such issues. Alpren et al. described

the control of an outbreak of HIV

infection among people who inject

drugs during 2015 to 2018 in two cities

in northeastern Massachusetts, which

resulted in a significant decline in new

HIV diagnoses, but also observed that

opioid use was fueling HIV transmission

in Massachusetts and likely in other

urban settings.17 Cicero et al. also re-

ported that polysubstance use needed

to be taken into consideration to ef-

fectively meet the treatment, preven-

tion, and policymaking challenges of the

opioid epidemic.18

Another significant area of public

health in which the pandemic exacer-

bated problems is workplace health and

safety. The 50th anniversary of the

passing of the Occupational Safety and

Health Act coincided with the refusal of

the Trump administration to issue

ready-to-be-implemented standards for

prevention of infectious diseases in the

workplace (https://am.ajph.link/

POD_May2020). Two of our authors ar-

gued that to eliminate work injuries and

illnesses, we must remake and mod-

ernize the Occupational Safety and

Health Administration and restructure

the relationships of employers and

workers with the agency and each

other.19

Last year, an article in the journal

proposed that there can be a “public

health of pleasure.”20 One article pro-

posed the use of pornography to dis-

cuss sexuality with adolescents.21

Although how the epidemic of vaping

has been affected by COVID-19 is not yet

clear, the US Food and Drug Adminis-

tration (FDA) released guidance in 2020

that would regulate the industry. We

invited comments from industry- and

non‒industry-related researchers about

an article from the director of the FDA

Center for Tobacco Products, Mitch

Zeller.22 The set of articles illuminated

how the FDA had developed a strategy

to navigate between fueling the epi-

demic of nicotine addiction in youths

and denying a potentially effective

means of risk reduction to cigarette

smokers. A meta-analysis by Wang et al.,

showing that e-cigarettes used as con-

sumer products are not associated with

increased smoking cessation but that

free e-cigarettes provided as a clinical

intervention are, contributes support to

the FDA strategy.23

Finally, Norris et al. described the

evolution of abortion access in Ohio

between 2010 and 2018,24 an issue that

has been exacerbated by the impervi-

ousness of the previous administration

to the anxiety of pregnant women in-

fected by COVID-19.

WHAT’S COMING

Articles in future issues will include work

we have commissioned or spontane-

ously received about strategies for

constructing just foundations for public

health. The subjects of these articles will

include, for example, vaccine hesitancy

and roll out, the needs of disadvantaged

and marginalized communities, envi-

ronmental justice, and infrastructure.

In addition, we recently invited articles

describing the damage that the “fascist

threat” has already caused to health in

recent years and the damage that it

could potentially cause.25 Check out the

calls for papers.

It is probably accurate to predict (and

to hope) that substantial changes will

occur in public health financing, policy,

and practice in the next several

years.
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Yi recently advocated for dis-

aggregating data among Asian

Americans and provided actionable

recommendations researchers should

take to equitably improve the health of

this population.1 Specifically, Yi sug-

gested that researchers conduct sub-

group analyses and provide a context

for Asian American samples in their

methods. In 2000, AJPH led initial calls for

data disaggregation among Asian

Americans and Pacific Islanders,2 which

have been echoed continuously by

scholars and practitioners for the past

two decades.3–5 Such practices are

standard in the United Kingdom, al-

though calls for additional granularity

have been put forth.6

Following recommendations for sub-

group representation and concomitant

action steps for accurate depictions of

populations studied, we sought to as-

sess the extent to which the existing

body of scientific literature focusing on

Asian Americans adequately captures

disparities at the subgroup level. We

conducted a search of PubMed for ar-

ticles that included the term “Asian

American” (or referenced Asians in the

United States) in the title up to October

2020. We reviewed these articles and

coded them with respect to whether

data were aggregated or specific sub-

groups were delineated.

Our search yielded 1117 articles; 312

were excluded because they were not

empirical studies, they were duplicates,

or they were not peer reviewed (e.g.,

conference proceedings). Overall, 22.7%

of the articles aggregated data, and the

remainder delineated at least one sub-

group. Of 619 articles that articulated

specific subgroups, 4.5% did not include

any of the largest three populations

(Chinese, Asian Indian or South Asian,

Filipino); 27.2%, 32.9%, and 35.4% of the

articles included one, two, and three of

those groups, respectively.

The landscape of literature on Asian

American health provides convincing

evidence for the relevance of Yi’s article.

Currently, there is no conventional

standard for use of the term Asian

American. As Yi and others have docu-

mented, this may mask inequalities

experienced by Asian American

subgroups. Especially in light of under-

standing inequities related to COVID-

19,7 an accurate characterization of

Asian American disparities is desper-

ately needed. Specifically, research fo-

cused on a singular community should

include the featured racial (e.g., “Chi-

nese”) or regional (e.g., “South Asian”)

subgroup in the title or abstract. In in-

vestigations of multiple subgroups, the

term Asian American (or a similarly

broad identifier) should be used only

when the study populations comprise

the majority of Asian Americans in the

focal geography; otherwise, titles should

explicate the specific subgroups

investigated.

In summary, we call for health re-

searchers, practitioners, and policy-

makers to not overgeneralize the study

of Asian American health issues but,

Letters to the editor referring

to a recent AJPH article are en-

couraged up to 3 months after the

article’s appearance. By submit-

ting a letter to the editor, the au-

thor gives permission for its

publication in AJPH. Letters

should not duplicate material be-

ing published or submitted else-

where. The editors reserve the

right to edit and abridge letters

and to publish responses. Text is

limited to 400 words and 7 ref-

erences. Submit online at www.

editorialmanager.com/ajph.

Queries should be addressed to

the Editor-in-Chief, Alfredo

Morabia, MD, PhD, at editorajph@

qc.cuny.edu. ◢
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rather, to be precise when investigating

health indicators among this pop-

ulation’s diverse communities.
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EDITOR’S NOTE

No response from Yi is forthcoming.
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