


George Floyd (October 14,
1973–May 25, 2020): Make
Future Public Health Better
Than the Past

One year later, George Floyd’s murder

requires reflection from public health.

The epidemic of police violence and the

criminalization of Black lives have existed for

generations. The murder of George Floyd on

May 25, 2020 was not new information. It was

the same suffering and struggle of one fifth of

the population of the United States set against

thebackdropofAmerican life: themilitarizationof

that life and of our police, the privatization of our

prisons, the debasement of our journalism and

our media, the corporatization of our profes-

sions, and the commercialization of our culture.

Americans made our biases about race

known in the US Constitution, where slaves

were counted as three fifths of a person.

Racial disparities in health have never been

a secret to any public health practitioner or

any American. But our biases are so in-

grained that too many Americans did not

and do not see what is right in front of us.

However, departments of health have crit-

ical tools we can use to help end racial

disparities in health so that we, as a nation,

provide optimal health to all Americans.

Boards of all health care organizations

and institutions regulated by departments

of health should be at least 51% people of

color, at least until health disparities are

eliminated in each community. The current

self-selected boards have failed to achieve

equal treatment and equal outcomes. Now is

the time to try another approach. Targets and

timelines can be used to hold institutions ac-

countable for achieving these goals, with fines

and de-licensure the consequences for failure.

Departments of health should also

measure, track, and report disparities in

access to care and disparities in treatment.

Fines and de-licensure should be the con-

sequences for allowing disparities in access

and disparities in treatment.

Health professions and health care organi-

zations should have equal employment by race

and culture. Public money, via Medicare, Med-

icaid, the Health Resources and Services Ad-

ministration, the National Institutes of Health,

and the Centers for Disease Control and Pre-

vention, provides most of the revenue for

nonprofit health care organizations in the

United States. These health care organizations

should be held accountable for equal employ-

ment, equal treatment, and equal outcomes.

It is long past time to replace spending on

unnecessary and for-profit medical care with

spending oneducation, housing, the environment,

and community development. Departments of

health can use measured health outcomes to

confront policymakers with the health impacts of

this irrational spending—andhelpprovideoptimal

health to all Americans in the process.

We cannot bring back George Floyd or the

thousands of people who weremurdered or

lynched by our police or our fellow citizens.

We cannot reverse the impact of personal

and institutional racism on the health of so

many of our fellow citizens. We cannot bring

back the hundreds of thousands who died

unnecessarily from COVID-19.

But we can change and make the future

better than the past.

Michael Fine, MD
City of Central Falls

Central Falls, RI

DOI: https://doi.org/10.2105/AJPH.2021.306239

9 Years Ago
Social Justice in Pandemic
Preparedness
Social justice requires the use of fair procedures,

but fair procedures do not suffice to promote social

justice, despite hopes that they will. Unless supple-

mented by a substantive understanding of justice

and injustice, procedural notions of justice tend to

rely on neutral decision-making. In other words,

fairness is associated with lack of bias: decision-

making strives to be blind to race, ethnicity, class,

gender, and other social categories. . . . Ironically,

when applied in a systematically unequal social

context – one rife with health disparities – this ap-

proach disproportionately affects the already dis-

advantaged, perpetuating and exacerbating existing

disparities. . . . Those who will suffer disparate effects

of pandemics or other public health disasters should

receive preference in the distribution or rationing of

resources, so that they may be protected from fur-

ther harm.

From AJPH, April 2012, pp. 587–590, passim

12 Years Ago
Pandemic Influenza and
Screening in Jail Facilities
and Populations
The data on morbidity in jails indicate that jail

inmate populations contain many individuals with a

compromised immune system. This factor may fa-

cilitate the spread of infection. Although jails are able

to provide limited medical care, their capacity for

screening for medical and mental health problems

appears to be greater than their capacity to provide

care. Planning for a pandemic outbreak should

consider the health screening role for jails. One

approach would be to develop new instruments for

screening and to use public health resources to assist

in training and implementing screening procedures.

But implementing strategies to prevent the possible

spread of infection may be difficult to put into

practice unless a jail facility is able to screen and

group its inmates according to infection status.

From AJPH, Supplement 2, October 2009, pp. S339-S344
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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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Results From a Program 
to Improve Access to 
Immunizations in Remote 
Areas in Myanmar

The Global Alliance for Vaccines 
and Immunizations partnered with 
Myanmar to increase access to im-
munizations in remote areas through 
a 4-year project—the Health System 
Strengthening (HSS) Project. Mon et al. 
documented changes in immunization 
coverage in 6 townships and 12 rural 
health centers supported by the HSS 
project between 2011 and 2015 and 
conducted focus groups with 121 
mothers of children younger than 2 
years to assess knowledge on access 
to immunization services. Diphtheria, 
pertussis, tetanus, hepatitis B, and 
Hemophilus influenzae type b (DPT 3/
pentavalent 3) immunizations coverage 
increased from 79.4% in 2011 to 
87.8% in 2015. All mothers reported 
perceptions of improved access to 
immunization services and knowledge 
of health and immunization services 
offered by midwives in their villages. 
These results highlighted the success 
of the HSS project in improving access 
to immunization services in remotes 
areas in Myanmar.

Citation. Mon WY, Sirichotiatana 
N, Kongsin S, Jiamtom S, Prutipinyo 
C. Improved immunization access 
through health systems strengthening 
project for townships in Myanmar: a 
mixed method study. J Public Health 
Dev. 2021;19(1):89–100.

Vaccine Hesitancy Indica-
tors in South America

González-Block et al. assessed season-
al influenza vaccine hesitancy among 
at-risk groups in Brazil, Chile, Paraguay, 
Peru, and Uruguay through indicators 
of the “3 C’s”: confidence, complacency, 
and convenience. The study adminis-
tered questionnaires to 3200 individu-
als at 40 ambulatory health care units 
in 10 cities, representing adults aged 
65 years and older, adults with select 
underlying health conditions, pregnant 
women, and mothers of children 
younger than 6 years. The authors 
found that the 3 C’s varied more across 
countries than across risk groups, with 
confidence intervals for Chile (highest) 
and Uruguay (lowest) at the extremes. 
The findings indicate that strategies to 
build trust in the vaccines and reduce 
disease-risk complacency may effec-
tively increase demand for influenza 
vaccination in urban South America.

Citation. González-Block MÁ, 
Gutiérrez-Calderón E, Pelcastre-Villa-
fuerte BE, et al. Influenza vaccination 
hesitancy in five countries of South 
America. Confidence, complacency 
and convenience as determinants 
of immunization rates. PLoS One. 
2020;15(12):e0243833. https://doi.
org/10.1371/journal.pone.0243833

Willingness to Vaccinate 
Against COVID-19 in 
Australia

Alley et al. surveyed the willingness 
of adults living in Australia to be 
vaccinated against COVID-19 at 2 time 
points, once in April (n = 1512) and 
again in August (n = 831) of 2020. Using 
data from people who completed both 
surveys (n = 575), Alley et al. found a 
slight reduction in willingness to get 
vaccinated; however, the reduction 
was not significantly different (87% 
willing in April vs 85% in August). When 
combined, the data from the 2 time 
points suggest that women are more 
likely to be unsure whether they are 
willing to be vaccinated. Willingness 
to be vaccinated was lower among 
people with a high school diploma than 
among those with a bachelor’s degree, 
and it was lower in infrequent users of 
traditional media.

Citation. Alley SJ, Stanton R, Browne 
M, et al. As the pandemic progresses, 
how does willingness to vaccinate 
against COVID-19 evolve? Int J Environ 
Res Public Health. 2021;18(2):797. 
https://doi.org/10.3390/
ijerph18020797
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Willingness to  
Vaccinate Against  
COVID-19,
Australia

Perceptions of  
Immunization Side  
Effects Among Infants in 
Benin City, Nigeria

Efforts focused on immunization are 
crucial for reducing morbidity and mor-
tality from vaccine-preventable diseases. 
Side effects may occur after immuniza-
tion among infants, and fearing adverse 
reactions may prevent caregivers from 
seeking immunizations for infants. 
Adam et al. developed a cross-sectional 
study to explore postimmunization 
side effects among 400 caregivers of 
infants in 2015 in Benin City, Nigeria, 
clinics. Fewer than half of the caregivers 
(n = 169; 42.3%) reported side effects 
occurring after immunization. Among 
those who reported side effects, fever 
(84.0%) and swelling (38.5%) were most 
common, with most occurring after 
the bacillus Calmette–Guerin vaccine 
(74.6%) and the pentavalent vaccine 
(40.2%). These findings suggest that 
caregivers should be educated and 
reassured regarding the potential side 
effects following immunization.

Citation. Adam VY, Onowugbeda ED, 
Osuji OI, Omohwovo OD. Prevalence 
and management of perceived adverse 
events following immunization in infants 
attending well baby clinics in Benin 
City, Nigeria. J Commun Med Prim Health 
Care. 2020;32(2):57–67. https://doi.
org/10.4314/jcmphc.v32i2.5

https://doi.org/10.1371/journal.pone.0243833
https://doi.org/10.1371/journal.pone.0243833
https://doi.org/10.3390/ijerph18020797
https://doi.org/10.3390/ijerph18020797
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González-Block et al. assessed season-
al influenza vaccine hesitancy among 
at-risk groups in Brazil, Chile, Paraguay, 
Peru, and Uruguay through indicators 
of the “3 C’s”: confidence, complacency, 
and convenience. The study adminis-
tered questionnaires to 3200 individu-
als at 40 ambulatory health care units 
in 10 cities, representing adults aged 
65 years and older, adults with select 
underlying health conditions, pregnant 
women, and mothers of children 
younger than 6 years. The authors 
found that the 3 C’s varied more across 
countries than across risk groups, with 
confidence intervals for Chile (highest) 
and Uruguay (lowest) at the extremes. 
The findings indicate that strategies to 
build trust in the vaccines and reduce 
disease-risk complacency may effec-
tively increase demand for influenza 
vaccination in urban South America.

Citation. González-Block MÁ, 
Gutiérrez-Calderón E, Pelcastre-Villa-
fuerte BE, et al. Influenza vaccination 
hesitancy in five countries of South 
America. Confidence, complacency 
and convenience as determinants 
of immunization rates. PLoS One. 
2020;15(12):e0243833. https://doi.
org/10.1371/journal.pone.0243833

Willingness to Vaccinate 
Against COVID-19 in 
Australia

Alley et al. surveyed the willingness 
of adults living in Australia to be 
vaccinated against COVID-19 at 2 time 
points, once in April (n = 1512) and 
again in August (n = 831) of 2020. Using 
data from people who completed both 
surveys (n = 575), Alley et al. found a 
slight reduction in willingness to get 
vaccinated; however, the reduction 
was not significantly different (87% 
willing in April vs 85% in August). When 
combined, the data from the 2 time 
points suggest that women are more 
likely to be unsure whether they are 
willing to be vaccinated. Willingness 
to be vaccinated was lower among 
people with a high school diploma than 
among those with a bachelor’s degree, 
and it was lower in infrequent users of 
traditional media.
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Efforts focused on immunization are 
crucial for reducing morbidity and mor-
tality from vaccine-preventable diseases. 
Side effects may occur after immuniza-
tion among infants, and fearing adverse 
reactions may prevent caregivers from 
seeking immunizations for infants. 
Adam et al. developed a cross-sectional 
study to explore postimmunization 
side effects among 400 caregivers of 
infants in 2015 in Benin City, Nigeria, 
clinics. Fewer than half of the caregivers 
(n = 169; 42.3%) reported side effects 
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those who reported side effects, fever 
(84.0%) and swelling (38.5%) were most 
common, with most occurring after 
the bacillus Calmette–Guerin vaccine 
(74.6%) and the pentavalent vaccine 
(40.2%). These findings suggest that 
caregivers should be educated and 
reassured regarding the potential side 
effects following immunization.
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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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Results From a Program 
to Improve Access to 
Immunizations in Remote 
Areas in Myanmar

The Global Alliance for Vaccines 
and Immunizations partnered with 
Myanmar to increase access to im-
munizations in remote areas through 
a 4-year project—the Health System 
Strengthening (HSS) Project. Mon et al. 
documented changes in immunization 
coverage in 6 townships and 12 rural 
health centers supported by the HSS 
project between 2011 and 2015 and 
conducted focus groups with 121 
mothers of children younger than 2 
years to assess knowledge on access 
to immunization services. Diphtheria, 
pertussis, tetanus, hepatitis B, and 
Hemophilus influenzae type b (DPT 3/
pentavalent 3) immunizations coverage 
increased from 79.4% in 2011 to 
87.8% in 2015. All mothers reported 
perceptions of improved access to 
immunization services and knowledge 
of health and immunization services 
offered by midwives in their villages. 
These results highlighted the success 
of the HSS project in improving access 
to immunization services in remotes 
areas in Myanmar.

Citation. Mon WY, Sirichotiatana 
N, Kongsin S, Jiamtom S, Prutipinyo 
C. Improved immunization access 
through health systems strengthening 
project for townships in Myanmar: a 
mixed method study. J Public Health 
Dev. 2021;19(1):89–100.

Vaccine Hesitancy Indica-
tors in South America

González-Block et al. assessed season-
al influenza vaccine hesitancy among 
at-risk groups in Brazil, Chile, Paraguay, 
Peru, and Uruguay through indicators 
of the “3 C’s”: confidence, complacency, 
and convenience. The study adminis-
tered questionnaires to 3200 individu-
als at 40 ambulatory health care units 
in 10 cities, representing adults aged 
65 years and older, adults with select 
underlying health conditions, pregnant 
women, and mothers of children 
younger than 6 years. The authors 
found that the 3 C’s varied more across 
countries than across risk groups, with 
confidence intervals for Chile (highest) 
and Uruguay (lowest) at the extremes. 
The findings indicate that strategies to 
build trust in the vaccines and reduce 
disease-risk complacency may effec-
tively increase demand for influenza 
vaccination in urban South America.

Citation. González-Block MÁ, 
Gutiérrez-Calderón E, Pelcastre-Villa-
fuerte BE, et al. Influenza vaccination 
hesitancy in five countries of South 
America. Confidence, complacency 
and convenience as determinants 
of immunization rates. PLoS One. 
2020;15(12):e0243833. https://doi.
org/10.1371/journal.pone.0243833

Willingness to Vaccinate 
Against COVID-19 in 
Australia

Alley et al. surveyed the willingness 
of adults living in Australia to be 
vaccinated against COVID-19 at 2 time 
points, once in April (n = 1512) and 
again in August (n = 831) of 2020. Using 
data from people who completed both 
surveys (n = 575), Alley et al. found a 
slight reduction in willingness to get 
vaccinated; however, the reduction 
was not significantly different (87% 
willing in April vs 85% in August). When 
combined, the data from the 2 time 
points suggest that women are more 
likely to be unsure whether they are 
willing to be vaccinated. Willingness 
to be vaccinated was lower among 
people with a high school diploma than 
among those with a bachelor’s degree, 
and it was lower in infrequent users of 
traditional media.

Citation. Alley SJ, Stanton R, Browne 
M, et al. As the pandemic progresses, 
how does willingness to vaccinate 
against COVID-19 evolve? Int J Environ 
Res Public Health. 2021;18(2):797. 
https://doi.org/10.3390/
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Efforts focused on immunization are 
crucial for reducing morbidity and mor-
tality from vaccine-preventable diseases. 
Side effects may occur after immuniza-
tion among infants, and fearing adverse 
reactions may prevent caregivers from 
seeking immunizations for infants. 
Adam et al. developed a cross-sectional 
study to explore postimmunization 
side effects among 400 caregivers of 
infants in 2015 in Benin City, Nigeria, 
clinics. Fewer than half of the caregivers 
(n = 169; 42.3%) reported side effects 
occurring after immunization. Among 
those who reported side effects, fever 
(84.0%) and swelling (38.5%) were most 
common, with most occurring after 
the bacillus Calmette–Guerin vaccine 
(74.6%) and the pentavalent vaccine 
(40.2%). These findings suggest that 
caregivers should be educated and 
reassured regarding the potential side 
effects following immunization.
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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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Results From a Program 
to Improve Access to 
Immunizations in Remote 
Areas in Myanmar

The Global Alliance for Vaccines 
and Immunizations partnered with 
Myanmar to increase access to im-
munizations in remote areas through 
a 4-year project—the Health System 
Strengthening (HSS) Project. Mon et al. 
documented changes in immunization 
coverage in 6 townships and 12 rural 
health centers supported by the HSS 
project between 2011 and 2015 and 
conducted focus groups with 121 
mothers of children younger than 2 
years to assess knowledge on access 
to immunization services. Diphtheria, 
pertussis, tetanus, hepatitis B, and 
Hemophilus influenzae type b (DPT 3/
pentavalent 3) immunizations coverage 
increased from 79.4% in 2011 to 
87.8% in 2015. All mothers reported 
perceptions of improved access to 
immunization services and knowledge 
of health and immunization services 
offered by midwives in their villages. 
These results highlighted the success 
of the HSS project in improving access 
to immunization services in remotes 
areas in Myanmar.

Citation. Mon WY, Sirichotiatana 
N, Kongsin S, Jiamtom S, Prutipinyo 
C. Improved immunization access 
through health systems strengthening 
project for townships in Myanmar: a 
mixed method study. J Public Health 
Dev. 2021;19(1):89–100.

Vaccine Hesitancy Indica-
tors in South America

González-Block et al. assessed season-
al influenza vaccine hesitancy among 
at-risk groups in Brazil, Chile, Paraguay, 
Peru, and Uruguay through indicators 
of the “3 C’s”: confidence, complacency, 
and convenience. The study adminis-
tered questionnaires to 3200 individu-
als at 40 ambulatory health care units 
in 10 cities, representing adults aged 
65 years and older, adults with select 
underlying health conditions, pregnant 
women, and mothers of children 
younger than 6 years. The authors 
found that the 3 C’s varied more across 
countries than across risk groups, with 
confidence intervals for Chile (highest) 
and Uruguay (lowest) at the extremes. 
The findings indicate that strategies to 
build trust in the vaccines and reduce 
disease-risk complacency may effec-
tively increase demand for influenza 
vaccination in urban South America.

Citation. González-Block MÁ, 
Gutiérrez-Calderón E, Pelcastre-Villa-
fuerte BE, et al. Influenza vaccination 
hesitancy in five countries of South 
America. Confidence, complacency 
and convenience as determinants 
of immunization rates. PLoS One. 
2020;15(12):e0243833. https://doi.
org/10.1371/journal.pone.0243833

Willingness to Vaccinate 
Against COVID-19 in 
Australia

Alley et al. surveyed the willingness 
of adults living in Australia to be 
vaccinated against COVID-19 at 2 time 
points, once in April (n = 1512) and 
again in August (n = 831) of 2020. Using 
data from people who completed both 
surveys (n = 575), Alley et al. found a 
slight reduction in willingness to get 
vaccinated; however, the reduction 
was not significantly different (87% 
willing in April vs 85% in August). When 
combined, the data from the 2 time 
points suggest that women are more 
likely to be unsure whether they are 
willing to be vaccinated. Willingness 
to be vaccinated was lower among 
people with a high school diploma than 
among those with a bachelor’s degree, 
and it was lower in infrequent users of 
traditional media.

Citation. Alley SJ, Stanton R, Browne 
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how does willingness to vaccinate 
against COVID-19 evolve? Int J Environ 
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Efforts focused on immunization are 
crucial for reducing morbidity and mor-
tality from vaccine-preventable diseases. 
Side effects may occur after immuniza-
tion among infants, and fearing adverse 
reactions may prevent caregivers from 
seeking immunizations for infants. 
Adam et al. developed a cross-sectional 
study to explore postimmunization 
side effects among 400 caregivers of 
infants in 2015 in Benin City, Nigeria, 
clinics. Fewer than half of the caregivers 
(n = 169; 42.3%) reported side effects 
occurring after immunization. Among 
those who reported side effects, fever 
(84.0%) and swelling (38.5%) were most 
common, with most occurring after 
the bacillus Calmette–Guerin vaccine 
(74.6%) and the pentavalent vaccine 
(40.2%). These findings suggest that 
caregivers should be educated and 
reassured regarding the potential side 
effects following immunization.
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  See also Meng, p. 896.

When a third of Americans are

fearful of the COVID-19 vaccines,

even in the face of the disease’s

expanding and terrifying death toll, we

are reminded that biomedicine’s triumph

in the health care marketplace has never

been total.1 Indeed, Americans of every

type have consistently turned to “alter-

natives” or hedged their health bets with

a mix of botanicals, purges, prayer,

meditation, cannabidiol tinctures, and

the like. Nothing in the past 50 years has

signaled this use of alternatives more

than acupuncture. What has not been so

clear, in part, is howmuch radical political

struggles were key to the 20th-century

turn to this ancient Chinese modality.

Histories of the Black Panther Party and

the Young Lords have demonstrated the

centrality of health concerns to their po-

litical efforts. Sometimes it was capturing

a health department x-ray truck to do

screening for tuberculosis in the East

HarlemneighborhoodofNewYork City, or

opening up free clinics to provide des-

perately needed services that were ig-

nored bymainstreammedical institutions.

Such efforts provided the standard pri-

mary care that was missing. With a turn

toward acupuncture, however, many of

these activists hoped to develop a real

alternative to the medical armamentar-

ium. As Eana Meng describes in “Use of

Acupuncture by 1970s Revolutionaries of

Color: The South Bronx ‘Toolkit Care’

Concept” (p. 896) in this issue of AJPH, this

allowed a “healing process” that combined

a new technique with political education.

Knowledge and use of acupuncture

existed, although erratically, in the

United States in the 19th century. It

gained contemporary attention after

New York Times reporter James Reston’s

front-page July 1971 story of his expe-

rience of having acupuncture, instead of

anesthesia, during his emergency ap-

pendectomy in China.2 The subsequent

visiting US medical teams in China, as

relations with the United States opened

up, aroused even more interest in some

in the medical establishment. However,

for 1970s US radicals, already well

versed in Chairman Mao’s Little Red Book

of aphorisms and knowledge of China’s

“barefoot doctors,” acupuncture had

medical and political appeal.

As Meng demonstrates, this interest

sprang up in the early 1970s in both

Oakland, California, and the South Bronx

area of New York City, brought by

radicals who knew healing required

community control linked to self-

empowerment, not just medicines. As

trips to China became possible, medical

practitioners on the left—physicians and

lay people alike—began considering

acupuncture’s application to their com-

munities’ needs, especially to curb drug

addiction. Auricular acupuncture, com-

bined with caring practitioners and a

political analysis of the reasons for so

many drugs and addicts in Black and

Latinx communities, became an intrigu-

ing new treatment of choice.3 Throngs

appeared for this care at a clinic in

Oakland, California, and especially inwhat

became known as Lincoln Detox in the

decrepit Bronx public hospital undergo-

ing enormous community and practi-

tioner demands for improvements.4 It

could be used instead of the more

standard methadone, which substituted

another drug for heroin, was carefully

monitored, and required daily visits.

Questions exist on whether auricular

acupuncture worked then, or now, as its

use has spread through the global efforts

of the National Acupuncture Detoxifica-

tion Association that grew out of the

original Lincoln Detox program. Part of

the problem is what counts as an end

point to measure. As medical anthro-

pologist Linda L. Barnes notes, with

acupuncture there is the difference be-

tween “efficacy—outcomes measured in

‘placebo-controlled, experimental condi-

tions,’ and effectiveness—‘positive per-

ceived outcomes and self-reported

improvements in quality of life.’”5(p254)

With the Lincoln Detox program in its

earliest iteration, perhaps its success

could have been explained by a number

of nonmedical factors, and not just the

acupuncture. Practitioners actually paid

attention to the patients, with whom they

shared a common heritage; provided

them with an explanation for why they
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had turned to drugs; and promised them

the possibility of a different kind of life.

This was done as they put acupuncture

needles in their patients’ ears, which may

have reduced their anxiety enough to let

them heal.

The problem is often that we do not

do enough to measure social and po-

litical interventions when they are used

in conjunction withmedical ones.When I

served on a US Food and Drug Admin-

istration (FDA) Obstetrics and Gynecol-

ogy Devices Panel in the mid-1990s, for

example, we were asked to evaluate a

device called a “home uterine activity

monitor.” It was to be given to a partu-

rient woman who seemed to be in

danger of going into preterm labor. If the

woman felt contractions before her

fetus’s viable due date, she was told to

put on the monitor, lie down and send

the tracings over amodem, and then call

a nurse, who would tell her whether to

come into the hospital for tocolytic

drugs to stop the labor. As a feminist

health activist, I wondered aloud at our

FDA meeting whether a woman being

able to explain to her family she had to

lie down and then talk to a sympathetic

human being on the other end of the

phone made the difference in out-

comes, rather than the monitoring per

se or the drugs. The chair of our com-

mittee told me no one would pay to

evaluate this possibility or, at least, had

not yet figured out how to monetize

such a simple intervention. And the

monitor was never evaluated separately

from that caring voice on the other end

of the telephone line nor the ability of

the pregnant woman to rest.6

In the case of the original efforts with

auricular acupuncture in Oakland and

the South Bronx, the intervention was

never measured outside its political

context. Those close to the Panthers,

other radical Black groups, and the

Young Lords understood that healing

was never just an individual event and

that the cure of drug addiction was not

merely to provide another drug sepa-

rate from an explanatory and political

framework. Individuals had to be put

into a political public health context.

This history of the beginnings of

acupuncture in the United States re-

minds us that calls to just “follow the

science” avoid considering how the sci-

ence itself is developed, measured, and

distributed. Medicine and public health

are always embedded in a political

context. Mistrust is a reasonable re-

sponse to the abuse and disdain many

Americans have experienced at the

hands of that science. If the acupuncture

story teaches us anything, it is that

needles alone cannot provide all the

healing we need.
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Crafting policies aimed at mitigating

disparities is difficult. Instituting

them is complex. At every point in the

process, politics can derail the plan.

Reports assessing policy are often

framed as health services research,

discounting its real value as a tool. It is

possible that a policy can be well crafted,

initiated, and not derailed. Health ser-

vices research is the way to measure

disparity reduction. “The Role of the

Family Health Strategy in Reducing So-

cial Inequalities in Mortality Risk Among

Older Adults in Bagé, Southern Brazil” by

Kessler et al. (p. 927) is well worth a read.

This article is timely because universal

design is an important response to

the global pandemic.1 This design hits

all the marks with an added bonus: it

meets the standards for the conduct

of ethical research.

Figure 1 succinctly illustrates the gap

between output from the research

community and the needs of practi-

tioners addressing health disparities

in their clinical panels.2 Family health

strategy (FHS) is a Brazilian policy. It was

crafted to restructure the primary health

care system. That is no small under-

taking. Strengthening primary care to

achieve health for all was the main

strategy. The sources of data shown in

Figure 1—clinical trials, observational

studies, qualitative interviews, expert

opinion panels, case studies, and regu-

latory guidance—are all necessary for

delivering care that diminishes health

disparities. However, they are not

sufficient.

Health disparities are not new. They

have evolved over time. Unfortunately,

it takes time to resolve them. FHS is

designed to serve the poorest, most

vulnerable, and least assisted areas by

promoting universal access. Universal

access to quality care is the long road to

the reduction of health inequalities. FHS’

rollout was a political decision based on

social vulnerability, and not an elective

choice. The FHS model has a geographic

framework. Enrollees are assigned in

areas in units of 1000 families with

dedicated community health workers.

FHS bundles home health care,

monitoring, and follow-up care delivered

in the neighborhood and individuals’

homes, and targets actions toward the

family and individuals in the community.

Health care systems cannot avoid one’s

exposure to social and lifestyle risk

factors. They can reduce health in-

equalities by integrating care. The US

system—Medicare, Medicaid, and pri-

vate insurance—misses this point.

Health care financing in the United

States fragments service and promotes

disparities for all.

The tools used in public health are

simple.3,4 The requirement for a longi-

tudinal design brings more complexity

to the evaluation. Before a policy re-

duces gaps in death rates, there are

discussions of sample composition, as-

certainment of death certificates, and

choice of statistical models. In particular,

statistical model choice can be difficult.

Here is a sample of one reviewer’s

comments:

Was the proportional-hazards as-

sumption checked before choos-

ing Cox regression?

Response: Thank you for your

comment. Yes, the proportional-

hazards assumption was checked

before choosing Cox regression.

We had two covariates significant

for the test of proportional-hazards

assumption. However, we have de-

cided to keep Cox regression be-

cause, first—the covariates significant

for the test of proportional-hazards

assumption were not our main ex-

posures, but they are important risk

factors formortality in our conceptual

framework. Second—Cox regres-

sion’s function provides better

estimates of survival probabilities

and cumulative hazard than those

provided by the Kaplan–Meier
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function. We were interested in

showing the size of the risk of dying

between time 0 and time t, or the

probability of surviving to time t.

This is a necessary back-and-forth.

Health services research is not simple.

Its rigor is critical to disparities science.

Ethics review of medical research is a

global standard. In 2013, my colleague

and I proposed that health care policy

needs a Belmont-style ethics review.5

The Belmont Report of 1978 articulated

three general principles—respect for

persons, beneficence, and justice. Respect

for persons suggests that participants

retain their autonomy. It is the basis of

informed consent. Modification of this

principle in the policy arena might look

like community-wide education about

policy change. Beneficence strives to

maximize benefit and minimize risk. The

FHS policy realizes this principle through

its emphasis on continuity of care. FHS

begins and ends in the family home.

Finally, justice highlights two key ques-

tions. Who stands to benefit from or

bear the burden of change? How should

one distribute the potential benefits and

burdens of the policy?

This report reaches ethics standards

through its fundamental focus on mor-

tality. Does FHS reduce the number of

deaths among older adults by improving

the structure of primary care? This study

showed a greater effect of FHS on social

inequalities in all-cause and avoidable

mortality than was expected. The results

also confirmed that health care utilization

in urban poor Brazilian populations was

associated with lower mortality risk, with

greater reductions among more deprived

racial/ethnic and socioeconomic groups.

The principles of beneficence and respect

were further confirmed in their report that

53.4% of household nationwide were en-

rolled in FHS. This suggests that increasing

numbers of households made an in-

formed choice to share the risks and

benefits of FHS.

Death rates shine a bright light on

specific areas of health care disparities.

Throughout its history, public health has

made reducing mortality risk its holy

grail. This study of FHS and its impact on

mortality shows an area of health dis-

parities research needing specific focus

on premature mortality in middle age.

Population health effects are difficult to

measure. However, targeted policy is the

only path to influencing population

health. As I mentioned before, health

care system restructuring to diminish

disparity is difficult to craft, is compli-

cated to start, and can be derailed.

Premature mortality leads to bereave-

ment. Simply put, bereavement is the

loss of someone very dear. Research

provides evidence that loss is a threat to

population health and vitality.6 Groups

who experience health disparities have

well-documented rates of excess mor-

tality. Excess mortality is not just a per-

sonal issue; it is population health

requiring its own policy.
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In their article in this issue, Barry et al.

(p. 937) offer a useful portrait of

American public opinion about COVID-

19 mitigation efforts. Using data from a

nationally representative panel study,

with surveys in April, July, and November

2020, they describe levels and predic-

tors of support for social distancing,

indoor mask wearing, and contact trac-

ing, three important behavioral tactics to

control viral transmission. Each of these

behaviors remains important in 2021,

even with the onset of mass vaccination.

THE GLASS HALF FULL AND
HALF EMPTY

As with many investigations of American

public opinion about significant policy

issues, the authors’ data provide multiple

stories. One story—the “glass half full”

story—tells us of robust public support

for adhering to evidence-based tactics to

reduce coronavirus transmission. For all

three public health measures and across

all time periods, support exceeded 70%.

Although there was a decline between

April and July in the public’s perception

that social distancing is important (from

89% to 79%), the level of support

remained substantial (78%) even in

November, when “pandemic fatigue”

had set in. Support for mask wearing

held steady between July (80%) and

November (79%), as did that for contact

tracing (declining only slightly from 74%

to 73%). Although public health authori-

ties would prefer these numbers to be

closer to 100%, it is rare to see such high

levels of agreement among the US

public, and this support signifies that in

spite of the uncoordinated and insuf-

ficient response at the federal level, the

public as a whole was committed to

public health strategies throughout 2020.

Digging deeper, however, as Barry

and colleagues’ nuanced analysis allows

us to do, provides the second—“glass

half empty”—story. The authors ob-

served large and persistent gaps in

support by partisanship, age, and trust

in science. For instance, Democrats’

support for social distancing was

roughly 30 percentage points higher

than that of Republicans across all time

points. Although there is much accu-

mulated evidence on partisan differ-

ences in a host of COVID-19 outcomes

throughout 2020 (e.g., perceptions of

the seriousness of the problem and

support for public health actions, mask

wearing, and social distancing),1,2 Barry

and colleagues’ analysis is novel be-

cause they examined partisan differ-

ences with more nuance, by overlaying

two other attributes that are distinct

from partisanship: a fixed (vs fluid)

worldview and trust in science. They

found that gaps between people who

trust science and those who do not are

larger even than partisan gaps, for ex-

ample a 45-percentage-point gap in

November in support of mask wearing.

STEPS ON A PATH
FORWARD

Although it is tempting to look backward

to trace the many reasons why these

ideological and political differences in

response to COVID-19 emerged (as

others have done1,3), looking forward

must be the focus of our efforts as

public health researchers and practi-

tioners. Addressing the partisan-related

gaps in COVID-19 opinion should be a

priority for 2021, particularly as evidence

continues to emerge about sustained

partisan differences in attitudes. In mid-

January 2021, survey researchers at the

Kaiser Family Foundation found a 32-

percentage-point difference between

Democrats (64%) and Republicans (32%)

with respect to who had already re-

ceived or would get the vaccine as soon

as possible.4 As Barry et al. argue, “de-

veloping persuasive communication ef-

forts” to target these key groups should
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be a critical priority. But what should this

look like, specifically? What investments

or interventions should the field of

public health pursue?

First, resources devoted to national,

state, and local communication cam-

paigns should be increased. The Ad

Council and the federal government co-

ordinated a public service announce-

ment campaign throughout 2020

(including one called #AloneTogether

tailored to young adults, an important

group identified by Barry et al.), and

such efforts must be amplified.5 Mes-

sages should be based on communication

science principles and involve strategic

engagement with specific groups.6

As experts have emphasized,6 en-

gagement with communities of color is

a high priority; addressing the concerns

of young people, Republicans, and those

with low levels of trust in science is also

critical. What are their values and con-

cerns regarding COVID-19? How can

these issues be addressed honestly and

transparently? Andwhichmessengers do

they trust most to deliver such mes-

sages? Surveys consistently identify

personal health care providers as the

most trusted sources of COVID-19 in-

formation,4 signaling that communica-

tion efforts not only must take place

through strategic health communica-

tion campaigns but must also involve

individual social and clinical networks.

Second, within local networks, physi-

cians and other health care workers who

are trusted among the public must be a

key part of messaging, supporting the

need for toolkits and messaging guides

for local health care providers and

clinics. When the public observes peers,

community leaders, and health care

providers (across the political spectrum)

engaging in mitigation behaviors—and

when trusted health care providers take

the time to share their recommendations

thoughtfully and honestly—these steps

will contribute to a public understanding

that vaccination (or masking, social dis-

tancing, etc.) is the nonpartisan norm.

Third, as we have learned from de-

cades of public health work, effective

health behavior promotion is more than

just health communication. Health

communication in the absence of other

system change can perpetuate inequal-

ities,7 whereas tailored information

combined with supportive environments

can promote behavioral and norm shifts.

If we want to seemoremask wearing, the

federal government should invest in

more mask production and ensure that

high-quality masks are available to ev-

eryone by delivering them directly to

people and by making them freely

available at the places people go (e.g.,

grocery stores, clinics, take-out res-

taurants). Similarly, investing in vaccine

implementation in locations that are

easy to access by target populations

(including Republicans) with few bar-

riers is critical.

Fourth, we need to develop and fund

social science efforts to identify ways to

“depolarize” public health or, more ac-

curately, to confront the asymmetric

support for evidence-based public

health actions between Democrat and

Republicans. Polarization has been an

especially prominent feature of health

policy for the last 10 years, since the

passage of the Affordable Care Act.3 The

persistent partisan patterning of sup-

port for all aspects of COVID-19 as well is

a concerning sign that this politicized

interpretation of public health is “sticky,”

that is, potentially attached to public

health issues for years to come.8

If the partisan differences observed

in COVID-19 opinions spill over into

other public health efforts in the future,

this is a grave threat. Public health

as a field must mobilize to identify

interdisciplinary evidence-supported

ways to overcome politicization, in-

cluding through work with profes-

sional communicators and journalists.

Researchers in political science, for in-

stance, have examined message strate-

gies to reduce the likelihood of the public

processing information through a parti-

san lens9; similarly, messaging work by the

de Beaumont Foundation provides critical

lessons upon which to build.10

Finally, public health scientists must

focus on evidence-supported ways to

build and sustain public trust. Credibility

comes from not only perceived exper-

tise over a topic but also perceptions of

shared interests and values.11 Increasing

both expertise and shared interests will

require that scientists be centered in

federal, state, and local policy responses

(not framed as opponents); that they

honestly and transparently explain

what they know while acknowledging

inherent uncertainties; and, above

all, that they redouble their empathy

toward a public in crisis.

CORRESPONDENCE

Correspondence should be sent to Sarah E. Gollust,
PhD, Division of Health Policy and Management,
University of Minnesota School of Public Health, 420
Delaware St SE, MMC 729, Minneapolis, MN 55455
(e-mail: sgollust@umn.edu). Reprints can be
ordered at http://www.ajph.org by clicking the
“Reprints” link.

PUBLICATION INFORMATION

Full Citation: Gollust SE. Partisan and other gaps in
support for COVID-19 mitigation strategies require
substantial attention. Am J Public Health.
2021;111(5):765–767.

Acceptance Date: February 6, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306226

ACKNOWLEDGMENTS

I acknowledge funding from the Robert Wood
Johnson Foundation (grant 77117) to support on-
going work related to synthesizing and dissemi-
nating research on communication and public
health.
Note. The content is solely the responsibility of

the author and does not necessarily represent the

766 Editorial Gollust

OPINIONS, IDEAS, & PRACTICE
A
JP
H

M
ay

20
21

,V
o
l1

11
,N

o
.5

mailto:sgollust@umn.edu
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306226


official views of the Robert Wood Johnson
Foundation.

CONFLICTS OF INTEREST

The author has no conflicts of interest to report.

REFERENCES

1. Druckman JN, Klar S, Krupnikov Y, Levendusky M,
Ryan JB. Affective polarization, local contexts and
public opinion in America. Nat Hum Behav. 2021;
5(1):28–38. https://doi.org/10.1038/s41562-020-
01012-5

2. Gollwitzer A, Martel C, Brady WJ, et al. Partisan
differences in physical distancing are linked to
health outcomes during the COVID-19 pandemic.
Nat Hum Behav. 2020;4(11):1186–1197. https://doi.
org/10.1038/s41562-020-00977-7

3. Gollust SE, Nagler RH, Fowler EF. The emergence of
COVID-19 in the US: a public health and political
communication crisis. J Health Polit Policy Law. 2020;
45(6):967–981. https://doi.org/10.1215/03616878-
8641506

4. Hamel L, Kirzinger A, Lopes L, Kearney A, Sparks G,
Brodie M. KFF COVID-19 vaccine monitor: January
2021. Available at: https://www.kff.org/report-
section/kff-covid-19-vaccine-monitor-january-2021-
vaccine-hesitancy. Accessed February 15, 2021.

5. Ad Council. Coronavirus response. Available at:
https://www.adcouncil.org/campaign/coronavirus-
prevention. Accessed February 15, 2021.

6. Chou W-YS, Burgdorf CE, Gaysynsky A, Hunter CM.
COVID-19 vaccination communication: applying
behavioral and social science to address vaccine
hesitancy and foster vaccine confidence. Available
at: https://obssr.od.nih.gov/wp-content/uploads/
2020/12/COVIDReport_Final.pdf. Accessed
February 15, 2021.

7. Viswanath K, Nagler RH, Bigman-Galimore CA,
McCauley MP, Jung M, Ramanadhan S. The
communications revolution and health inequalities
in the twenty-first century: implications for cancer
control. Cancer Epidemiol Biomarkers Prev. 2012;
21(10):1701–1708. https://doi.org/10.1158/1055-
9965.EPI-12-0852

8. Fowler EF, Gollust SE. The content and effect of
politicized health controversies. Ann Am Acad Pol
Soc Sci. 2015;658(1):155–171. https://doi.org/10.
1177/0002716214555505

9. Bolsen T, Druckman JN. Counteracting the
politicization of science. J Commun. 2015;65(5):
745–769. https://doi.org/10.1111/jcom.12171

10. de Beaumont Foundation. Poll: a new national
conversation about COVID-19 is urgently needed
to overcome the partisan divide and save lives.
Available at: https://debeaumont.org/changing-
the-covid-conversation. Accessed February 15,
2021.

11. Lupia A. Communicating science in politicized
environments. Proc Natl Acad Sci U S A. 2013;
110(suppl 3):14048–14054. https://doi.org/10.
1073/pnas.1212726110

Editorial Gollust 767

OPINIONS, IDEAS, & PRACTICE
A
JP
H

M
ay

2021,Vo
l111,N

o
.5

https://doi.org/10.1038/s41562-020-01012-5
https://doi.org/10.1038/s41562-020-01012-5
https://doi.org/10.1038/s41562-020-00977-7
https://doi.org/10.1038/s41562-020-00977-7
https://doi.org/10.1215/03616878-8641506
https://doi.org/10.1215/03616878-8641506
https://www.kff.org/report-section/kff-covid-19-vaccine-monitor-january-2021-vaccine-hesitancy
https://www.kff.org/report-section/kff-covid-19-vaccine-monitor-january-2021-vaccine-hesitancy
https://www.kff.org/report-section/kff-covid-19-vaccine-monitor-january-2021-vaccine-hesitancy
https://www.adcouncil.org/campaign/coronavirus-prevention
https://www.adcouncil.org/campaign/coronavirus-prevention
https://obssr.od.nih.gov/wp-content/uploads/2020/12/COVIDReport_Final.pdf
https://obssr.od.nih.gov/wp-content/uploads/2020/12/COVIDReport_Final.pdf
https://doi.org/10.1158/1055-9965.EPI-12-0852
https://doi.org/10.1158/1055-9965.EPI-12-0852
https://doi.org/10.1177/0002716214555505
https://doi.org/10.1177/0002716214555505
https://doi.org/10.1111/jcom.12171
https://debeaumont.org/changing-the-covid-conversation
https://debeaumont.org/changing-the-covid-conversation
https://doi.org/10.1073/pnas.1212726110
https://doi.org/10.1073/pnas.1212726110


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



Hepatitis C in the United
States: One Step Forward,
Two Steps Back
Carlos del Rio, MD, and Sandra A. Springer, MD

ABOUT THE AUTHORS

Carlos del Rio, MD, is with the Division of Infectious Diseases, Department of Medicine,
Emory University School of Medicine and the Grady Health System, Atlanta, GA. Sandra A.
Springer, MD, is with the Section of Infectious Diseases, Department of Medicine, Yale School
of Medicine, New Haven, CT.

  See also Holtzman et al., p. 949.

Hepatitis C virus (HCV) infection is

the most prevalent chronic viral

infection in the United States, with ap-

proximately 2.4 million persons living

with HCV infection. Despite not having a

vaccine for HCV, the availability of cu-

rative direct-acting antiviral agents

(DAAs) led the National Academy of

Sciences, Engineering, and Medicine in

2017 to conclude that HCV could be

eliminated as a public health problem in

the United States if considerable will and

resources existed to do so.1

HCV INFECTION AND THE
INJECTION DRUG USE
EPIDEMIC

In the current issue of AJPH, Holtzman

et al. from the Centers for Disease

Control and Prevention document the

changing epidemiology of acute HCV in

the United States between 2010 and

2018 (p. 949). Over the past decade,

there has been a decrease in the prev-

alence of cases of chronic HCV infection,

mostly as a result of curative DAA

treatments, with a 26% decline in the

age-adjusted mortality rate for HCV

infection from 2014 to 2018. However,

during the same period, the rate of

acute HCV infections increased four-fold

in men and three-fold in women. This

increase in incident infections occurred

primarily among young adults ages 20 to

39. Furthermore, this increase was no-

table because it was also a direct result

of the opioid epidemic that has ravaged

the country. Although condomless sex-

ual transmission has emerged as the

primary mode of transmission of acute

HCV among men who have sex with

men, injection drug use of heroin was

the major risk factor reported in 72% of

cases of acute HCV infection in 2018.

The fact that injection drug use is now

the major driver of HCV transmission in

the United States indicates that any

program to eliminate or even control

HCV in the absence of a vaccine must

directly address treatment of substance

use disorders. Because injection of

opioids was found to be themajor cause

of injection drug use–related acute HCV

incidence during that period, specifically

addressing the treatment of opioid use

disorder (OUD) and integrating infec-

tious disease prevention and treatment

services with addiction services are

critical to eliminating or controlling HCV

infection in the United States. Harm-

reduction services such as syringe ser-

vice programs have helped to curb the

epidemic of not only HCV but also HIV

infection.2 Importantly, use of medica-

tion to treat OUD (e.g., buprenorphine,

methadone, extended-release naltrex-

one) has been shown to reduce trans-

mission of HCV and HIV as well as lead to

cure of HCV and increased viral sup-

pression among individuals with HIV

infection.3-6 HCV reinfection is also un-

common among persons who inject

drugs on opioid agonist therapy.7

A recent report from the National

Academy of Sciences, Engineering, and

Medicine that evaluated opportunities

to improve OUD and infectious disease

services outlined a series of recom-

mendations that undoubtedly could

impact the HCV epidemic.8,9 Among

them was the elimination of prior au-

thorization policies and removing the

X-waiver requirement to prescribe

buprenorphine, which would make the

effective opioid agonist medications to

treat OUDmore accessible and available

to all who need them. The report also

highlighted the need to expand syringe

service programs and HCV testing and

provide easy access to DAA therapies

across community and justice-involved

settings. The report identified the need to

reduce the stigma of providing addiction-

related services across all settings and

ensure direct funding to support addic-

tion treatment services as well as associ-

ated wraparound services, such as

behavioral counseling and infectious dis-

ease prevention and treatment services.

Unfortunately, the COVID-19 pan-

demic emerged at a time when the US

response to the opioid crisis was be-

ginning to coalesce, with more persons

gaining access to treatment and more
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patients receiving effective medications

for treatment of OUD and HCV infection.

Pandemic control measures such as

quarantine and isolation and economic

collapse have resulted in more people

using opioids, particularly synthetic

opioids such as fentanyl, and stimulants

such asmethamphetamine and cocaine,

which has led to almost a 40% increase

in overdose deaths from June 2019 to

May 2020.10 For persons already re-

ceiving OUD and HCV treatment, the

interruptions of care—particularly ac-

cess to medications for OUD—have

been disruptive.

The Substance Abuse and Mental

Health Services Administration has

issued guidance for increasing the ability

of opioid treatment programs to trans-

fer to take-home methadone mainte-

nance protocols. The Drug Enforcement

Administration has allowed tele-

prescribing of buprenorphine if two-way

audiovisual communication (telehealth)

between prescriber and patient is used.

However, this change does not help

patients without adequate data access

plans or allow for transportation-related

restrictions. Especially in rural areas,

transportation to a pharmacy to pick up

a prescription for buprenorphine or to a

methadone maintenance program,

which is often located in an urban set-

ting, is frequently suboptimal or lacking.

Other disparities exacerbated during

the pandemic were already noted, in-

cluding a lack of available clinicians to

prescribe OUD medication treatment,

such as buprenorphine; a lack of HCV

treatment providers; a lack of integrated

care programs in which HCV and OUD

are treated together, which necessitates

patients going to more than one clinic,

often physically disparate; and a lack of

universal health care coverage, particu-

larly in areas in which needs are great-

est, such as the Southern and

Southeastern United States. These lim-

itations have exposed well-known racial

disparities in health care provision.

As we emerge from the COVID-19

crisis, we need to refocus our efforts on

the opioid epidemic. Without an inte-

grated and comprehensive approach to

this major crisis, we will not be able to

control HCV infection. Theremust be not

only the will to do so but also provision of

specific structures (e.g., universal health

care anddirect state funding) to integrate

infectious disease and addiction pre-

vention and treatment services across all

settings and help end HCV and related

opioid epidemics in this country.
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Children’s health is a public health

priority, and environmental health

is a core tenant of public health. Envi-

ronmental quality is critical for protect-

ing, sustaining, and promoting human

and ecological health. Outdoor air

quality is vital to our respiratory, car-

diovascular, and neurologic health. Al-

though many natural sources as well as

human (or anthropogenic) sources of

pollutants are in the air, the largest

identifiable outdoor point source of

multiple pollutants in our modern soci-

ety is coal-fired power plants. Their

emissions are known to have impacts on

local, community, regional, national, and

global scales. Power plants simulta-

neously impact surface water bodies,

groundwater aquifers, and soil and

sediment downwind and downstream.

Copious research appears in peer-

reviewed clinical, public health, envi-

ronmental sciences, and engineering

journals concerning exposure to envi-

ronmental asthma triggers found in

outdoor air. Many triggers also are

found in indoor air from outdoor sour-

ces and separate indoor sources in

homes, schools, and childcare centers.

Extensive research also appears in the

same peer-reviewed literature con-

cerning associations between those

exposures and various measures of

adverse outcomes defining asthma-

related conditions. Susceptible, vulner-

able subpopulations include children

and adults across multiple age groups.

Moreover, disparities—and thus extra

vulnerabilities—have existed among

racial and ethnic minorities, between

urban and suburban and rural areas,

and by gender identity. Documented

adverse, asthma-related conditions

range from daily and nighttime exa-

cerbations of classic symptoms of

asthma—cough, wheezing, chest tight-

ness, shortness of breath—to use of

controller and rescue or emergency in-

haler prescription medication, to more

severe metrics such as emergency room

or emergency department visits, hospi-

talizations, and, sadly, deaths. Docu-

mented cases include infants and

toddlers (i.e., preschool-age children), in

whom making a formal diagnosis is

harder.1–6

The long-term University of Southern

California Children’s Health Study cohort

of school-age children provided evi-

dence of the increased relative risk for

developing asthma when boys and girls

lived and played outdoors—three or

more team sports (i.e., approximately

one per season)—in relatively more

polluted communities versus in cleaner

communities.7 The study researchers

also reported similar evidence specific

to estimated traffic-related outdoor air

pollution exposure at home and at

school but did not report any other

specific outdoor point, area, or mobile

sources of known environmental

asthma triggers.8

With respect to large point sources of

outdoor air pollution, such as coal-fired

power plants, studies have been con-

ducted in the United States with respect

to respiratory health, including child-

hood asthma.9–11 However, evidence

remains limited, and, on more serious

adverse outcome measures (e.g.,

asthma hospitalizations),9 this evidence

does not include indicators of more

frequent symptom exacerbation caused

by everyday exposure to outdoor air

environmental asthma triggers emitted

by specific sources, even if controller

medications are prescribed and used

based on asthma action plans.12

REDUCE POTENTIAL
EXPOSURE SOURCES TO
IMPROVEACHILD’S LUNGS

In this issue of AJPH, Komisarow and

Pakhtigian (p. 881) contribute to the

public health and environmental health

literature by capitalizing on an oppor-

tunity for a “natural experiment.” In their

retrospective differences-in-differences

study design, the authors examined

nearly a decade of data (2009–2017)

surrounding the period from March to

August 2012, when three large coal-fired

power plants closed within the city of
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Chicago, Illinois. The adverse outcome of

interest was emergency department

visits for asthma-related conditions (e.g.,

uncontrolled symptom episodes)

among children aged zero to four years.

Authors used annual data available at

the zip-code level for areas within Chi-

cago. They also determined which zip

codes (based on their centroid) were

within 10 kilometers (“near”) of one of

the three coal-fired power plants versus

more than 10 kilometers (“far”) from

each of the power plants. Overall,

emergency department visits for chil-

dren aged zero to four years who lived in

zip codes closer to one of the three coal-

fired power plants in Chicago declined in

the years 2014 to 2017 (similar crude

and adjusted rates 2012–2014). This

finding is notable, even after considering

broader economic factors likely affecting

crude and adjusted rates for 2009 to

2011. (Similar trends appeared for

“near” versus “far” zip codes even if

crude rates were approximately twice as

high for “near” versus “far” zip codes.)

EVERY STUDY INFORMS
FUTURE WORK

In the study by Komisarow and Pak-

htigian, the estimated population ex-

posure was limited and ecologic in

nature because it explicitly considered

only one major outdoor point source of

pollution and no other outdoor (e.g.,

waste incinerators) or known indoor

combustion sources of the same (and

other) pollutants. However, the point

source was properly described and

could be repeated—and ideally im-

proved upon—in future research. The

authors used government agency data

on daily average wind speed and di-

rection (for each day’s fastest two-

minute reading at nearby Chicago Mid-

way Airport) and annual reported source

emissions, in tons, of multiple targeted

criteria pollutants subject to regulation

in the United States. The pollutants

addressed in this study were particulate

matter or PM2.5 (particulate matter

≤2.5 µm), nitrogen dioxide (as emissions

of nitrogen oxides or NOx), and sulfur

dioxide. It can be noted how lead, carbon

monoxide, and ozone (secondary pollut-

ant not directly emitted by coal-fired

power plants) were purposely excluded.

The authors also did not assess other

important environmental asthma trig-

gers found indoors and outdoors in

typical urban communities. Neverthe-

less, the study in a major Midwestern US

city has merit. The study provided more

public health scientific evidence in sup-

port of our nation’s decision to move

away from larger fossil fuel–based

sources of electricity to meet the ever-

growing population’s daily demands for

energy. The authors also generate ideas

for future research in the United States

involving more people, especially lower-

income racial and ethnic minority sub-

populations, who live within shorter

distances of power plants planned to be

decommissioned or which are already

shut down. (Note: Sierra Club’s Beyond

Coal Campaign provides updated in-

formation for free online at https://coal.

sierraclub.org.) Such studies will not

prove causation but, at best, statistically

significant associations; however, they

reemphasize the value of “natural ex-

periments” conducted with appropriate

statistical methods and good data. Fu-

ture research could combine reported

source emissions data and more de-

tailed data on power plant operating

capacity with daily and annual average

government monitoring station data

on outdoor air quality and weather as

well as similarly available geographic,

population, and hospital-based

demographics and health data.

FINAL THOUGHTS FOR
PUBLIC HEALTH

In their study in AJPH, Komisarow and

Pakhtigian reiterated, “Exposure to am-

bient [outdoor] air pollution, especially

among young children, is a serious

public health concern” (p. 881). The

current federal administration, building

on recent federal court decisions, plans

to implement and enforce the US Clean

Air Act and strengthen regulations con-

cerning emissions of criteria pollutants,

toxic air contaminants such as heavy

metals, and greenhouse gases from coal-

and fuel-fired power plants. As public

health professionals—researchers, prac-

titioners, and policy advocates—we must

do our part to hold agencies accountable.

We must stand by the science (i.e., the

peer-reviewed published literature to

date) and continue to advance the

evidence base with more epidemiologic

research with refined exposure assess-

ments. We can support local and state

initiatives that work to move away from

use of fossil fuels in our society. Efforts

include energy efficiency, resource con-

servation, and sustainable low-carbon,

low-emission practices. As a result, we can

protect children aged zero to four years

before they enter schools, where they will

learn how to be safer and healthier citi-

zens of the Earth they inherit.
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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 that were associated with

#ChineseVirus. The authors conclude

that this analysis further substantiates

the stigmatizing 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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use social media to increase their offline

impact and, conversely, how they use

their real-world status to influence social

media discussions. There is a tendency

to treat social media as separate from

the real world, when in fact social media

are such a large part of modern life that

they do not simply reflect the real world

but can actively shape the attitudes,

behaviors, and events that occur

offline—as recent incidents, including

the January 6, 2021, attack on the US

Capitol, appear to have demonstrated.

In terms of implications for social sci-

ence research on racism and stigma, this

finding suggests a need to focus on the

online activities of prominent individuals

and institutions because stigma may

cause even greater harm when it is

reinforced and perpetuated by those in

power.

Second, growth in the use of the

hashtag #ChineseVirus and the fact that

it became more strongly associated with

anti-Asian sentiment after March 16 sug-

gest that the phrase may have become a

way to signal identity and ideological af-

filiation. Hashtags serve as both symbols

and an organizing mechanism on Twit-

ter: they are used not only to categorize

information and direct attention to

topics or events but also to connect

individuals and build communities.9

Previous research suggests that

hashtags enable users to assert their

identity through “ambient affiliation” and

offer a mechanism for members of

“networked publics” to increase soli-

darity and align around values without

directly interacting.10 In this way, the

observed increase in anti-Asian senti-

ment related to COVID-19, and the

funneling of this sentiment to a partic-

ular hashtag, is likely not accidental but

rather reflects a deliberate enactment of

group affiliation after the term began

being used pejoratively. Use of

#ChineseVirusmay have served as a way

to take a stance and signal alignment

with a particular worldview.

The analysis by Hswen et al. highlights

the critical role of social media in

shaping the context of language: how

certain terms are used online, and by

whom, can alter their meaning. Words

themselves may be neutral, but the way

they are used gives them social and

symbolic significance: language is a

system for expressing and transmitting

belief systems.11 Because social media

are highly embedded in the social fabric,

they are powerful platforms for social

and cultural production—helping to

shape language and, consequently,

construct social meaning.

Methodologically, Hswen et al. dem-

onstrate the value of using social media

for surveillance of racial attitudes gen-

erally and in response to health crises

specifically. In addition to offering a low-

cost and rapidmethod for collecting vast

amounts of data, social media are less

affected by the limitations of traditional

research tools (e.g., interviews and sur-

veys) when it comes to gathering infor-

mation about sensitive or potentially

socially objectionable topics. Observing

online interactions enables researchers to

gauge explicit and implicit biases in an

unobtrusive and potentially more accu-

rate way than, for example, self-report.

Social media could, therefore, serve as a

potentially useful early warning system for

racism and bias (e.g., researchers and

public health organizations might look at

geotagged tweets to better identify geo-

graphic patterns in racist sentiment and

potential “hot spots”). However, in addi-

tion to research using social media to

monitor real-world attitudes, we need

research to better understand how ex-

posure to social media content influences

real-world attitudes, behaviors, and health

outcomes.

Finally, the editorial by Hswen et al.

largely focuses on harms, but it is im-

portant to acknowledge that social me-

dia also has the potential to be a force

for good. Although #ChineseVirus was

used to promote anti-Asian sentiment,

hashtags such as #IAmNotAVirus also

emerged during the pandemic to fight

stigma and reinforce the shared humanity

of Asian individuals—demonstrating that

social media platforms can also be

powerful channels for condemning and

countering racist rhetoric, expressing

solidarity with minority communities, and

providing support to those who have

been targets of abuse.12
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  See also Tompkins et al., p. 907.

As of February 15, 2021, there were

more than 464000 COVID-19 in-

fections and at least 2400 deaths among

incarcerated persons and staff mem-

bers in prisons, jails, and detention

centers across the United States.1 Ef-

forts to prevent and contain outbreaks

in correctional facilities have been sty-

mied by entrenched, hyperpunitive

attitudes toward people who are

incarcerated—held by politicians and

members of the public alike—and by

prevailing misconceptions that correc-

tional facilities are self-contained. Al-

though prisons and jails appear to be

detached from our communities by fen-

ces, walls, and bars, their populations are

dynamic. Their walls are permeable. Each

day, thousands of persons are admitted

and released, and staff return home to

their families. As a result, disease out-

breaks that occur in prisons and jails

rarely stay there. In April 2020, nearly 16%

of all COVID-19 cases in Illinois were

traced back to Chicago’s Cook County Jail.2

Despite these risks to the lives of in-

carcerated persons, staff members, and

the communities to which they all

return, monetary resources, protocols

to control and contain outbreaks, and

other mitigation activities in correctional

facilities have been woefully insufficient.

In this issue of AJPH, Tompkins et al. (p.

907) document the point prevalence of

COVID-19 among incarcerated persons

(30.5%) and staff members (2.3%) in a

correctional facility in Arkansas. The

authors found that among incarcerated

persons who tested positive and

responded to a questionnaire about

symptoms, 81% were asymptomatic.

The findings from this research rein-

force the urgent need for widespread

implementation of three essential

strategies to reduce COVID-19 spread

in correctional settings: mass testing,

prioritized vaccination, and, critically,

decarceration.

MASS TESTING

Mass testing of all incarcerated persons

at intake, at release, and before any

transfer is necessary to quell the spread

of COVID-19. This recommendation is

needed because correctional facilities

often rely on symptom-based testing

strategies, which fail to identify asymp-

tomatic and presymptomatic cases and

dramatically underestimate the burden

of COVID-19.3 As demonstrated by

Tompkins et al., even robust infection

prevention and control strategies are

ineffective in quelling transmission in the

absence of mass testing.

Mass testing of correctional staff

members is also essential to identify and

prevent cases. According to recent es-

timates, prison and jail staff work in one

of the highest-risk occupations for

COVID-19 transmission, second only to

health care work,4 but testing rates

among staff remain low. Tompkins et al.

discovered that only 24% of staff

members consented to receive COVID-

19 testing, and evidence suggests that

unpaid leave is a key driver. Mandatory

routine testing of staff members and

paid medical leave for those who test

positive are urgently needed to bolster

staff testing and protect incarcerated

persons and staff alike.

PRIORITIZED
VACCINATION

People who are incarcerated and staff

members must be prioritized for receipt

of COVID-19 vaccines. This recommen-

dation is necessary because as of De-

cember 2020, only 14 states have

included incarcerated people in phase 1

of their vaccine distribution plans,5

and only 15 states have included staff

members in phase 1.6 Some states, such

as New Mexico, have explicitly excluded

incarcerated persons in jails from initial

vaccination phases, citing logistical

concerns about completing the two-

dose requirement in a setting with high

population turnover. Rather than
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ignoring a critical, high-risk population,

states should urge correctional facilities

to issue referrals to receive the second

dose in the community when needed,

creating critical partnerships between

jails and prisons and their local public

health departments. Given the exceed-

ingly high level of risk in both groups,

incarcerated persons and staff mem-

bers must be prioritized in all vaccine

distribution plans.

DECARCERATION

Although mass testing and prioritized

vaccination will be important in the

coming months, decarceration (i.e., re-

ducing the number of people in cor-

rectional settings) will be essential to

stemming the tide of COVID-19 infection

and death. This recommendation is

necessary because although decarcer-

ation measures were enacted in several

states in initial months of the pandemic,

incarceration rates in most jurisdictions

now meet or exceed prepandemic

levels. This trend is concerning, as evi-

dence indicates that operating prisons

below capacity is associated with a re-

duced risk of COVID-19 infection and

mortality.7 By redoubling decarceration

efforts, countless additional COVID-19

infections and deaths can be prevented.

Additionally, by curbing our overreli-

ance on carceral systems, we can begin

to dismantle many norms that preserve

and exacerbate systemic inequality.

Tompkins et al. report that racial groups

were proportionally represented among

COVID-19 cases in their study. However,

at the national level, Black people are

overrepresented in carceral settings and

among COVID-19 cases and deaths. The

epidemic of mass incarceration and the

COVID-19 pandemic have inflicted out-

sized harms on communities of color. By

dramatically reducing the number of

people behind bars, we can begin to

unravel longstanding inequalities that

affect Black communities, alleviate the

dual burdens of overcrowding and

underfunding, and mitigate our largest

COVID-19 outbreaks.

CONCLUSIONS

The rapid implementation of three

strategies—mass testing, prioritized

vaccination, and decarceration—is ur-

gently needed to curb COVID-19 infec-

tions and death in correctional facilities

and the surrounding communities. At

both the federal and state levels, efforts

must be made to ensure that adequate

resources are available to prisons, jails,

and collaborating public health depart-

ments to implement mass testing and

prioritized vaccination in carceral settings.

By aggressively reducing the number of

people who are incarcerated, additional

resources can be allocated to intensive

testing and vaccination programs. Mass

incarceration and COVID-19 have created

a looming crisis, and these three strate-

gies are the key to saving lives.
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  See also Schneider et al., p. 917.

Recent research on COVID-19 con-

tact tracing programs, including the

essay by Schneider et al. in this issue of

AJPH (p. 917), highlights the enormous

challenges and opportunities presented

by such interventions.1–4 The efficacy of

contact tracing to reduce COVID-19

transmission hinges not only on a well-

resourced public health infrastructure,

but also on the public’s willingness and

ability to participate. Against a backdrop

of rising inequality and pandemic-

induced economic hardship, public

health interventions have the potential

to reduce racial and socioeconomic

gaps in morbidity and mortality. Alter-

natively, if interventions primarily pre-

vent transmission and save lives among

the most privileged, they will exacerbate

health disparities.

Here, I discuss two major challenges

to implementing effective and inclusive

contact tracing programs in under-

served communities. First, economic

hardship and marginality present diffi-

cult choices that make testing, treat-

ment, and isolation intractable for many

American families. Second, the COVID-

19 stigma that prevents disclosure and

access to index persons’ social networks

is more pronounced in marginalized

communities. In making these argu-

ments, I draw on preliminary findings

from two ongoing cohort studies that

track social behavior and attitudes re-

lated to the pandemic.

DATA SOURCES

The state representative, probability-

based Person to Person Health Inter-

view Study (principal investigator:

Bernice Pescosolido) was fielded face-

to-face in Indiana in 2019 and early 2020

prior to the pandemic, and again in April

and May 2020 via phone (n = 994); it is

currently in the field for additional

follow-up (Russell Sage Foundation,

grant no. 2005–24212; principal in-

vestigator: Brea Perry). VidaSana is a

longitudinal cohort study of social de-

terminants of health among new and

established Latinx immigrants in Indi-

ana, many of whom are undocumented

and thus not represented in traditional

survey designs (R01DE025836; principal

investigator: Gerardo Maupome). A

supplemental COVID-19 wave was col-

lected from the VidaSana cohort in the

summer of 2020 (n = 400). These data

sets were harmonized using post-

stratification survey weights to match

the census demographic characteristics

of the Latinx and general populations in

Indiana. Estimates were generated using

predicted probabilities from survey

weighted logistic regression models,

controlling for gender, education, and

age.

PANDEMIC PRECARITY

As Schneider et al. note, “COVID-19 is

penetrating the most vulnerable net-

works in poor, underserved, stigmatized,

and marginalized communities,”3(p. 918)

with consequences extending far beyond

morbidity and mortality. Elsewhere, my

colleagues and I have documented un-

precedented material deprivation and

economic anxiety resulting from the

COVID-19 pandemic, which we refer

to as “pandemic precarity.”5 Economic

shutdowns have sent shock waves

through vulnerable communities, weak-

ening economic resiliency and reinforcing

disadvantage among groups that had not

yet recovered from the Great Recession.

Social and economic insecurity dis-

incentivizes participation in contact

tracing efforts. In our survey data, adults

with higher levels of pandemic precarity

(operationalized using an index of food,

housing, and financial insecurity indica-

tors; Cronbach α =0.76) were signifi-

cantly more likely to agree that inability

to work if COVID-19 positive is a barrier

to participating in testing programs

(Figure 1). Similar patterns were ob-

served for Black and Latinx adults, and

especially for recent immigrants, 89% of

whom agreed that work disruption is a

barrier. In other words, the basic survival
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needs of individuals and families likely

outweigh prosocial motivations to

comply with contact tracing programs.

These same minority and underserved

groups also cited as important in testing

decisions their inability to afford treat-

ment or to access hospitals that had

sufficient resources to care for COVID-

19 patients (Figure 1).

Along the same lines, Schneider et al.

observe that immigrant communities

have been reluctant to access health or

social services during the pandemic for

fear that doing so would affect their

ability to gain permanent residency.3

In particular, immigrants who are un-

documented may avoid interactions

with authorities for fear of being

detained or deported. For the most

vulnerable and marginalized, who do

not have insurance or are otherwise

unable to access health care, having

knowledge of one’s COVID-19 status

does not improve their ability to achieve

a better outcome. Facing constrained

choices, participation in contact tracing

programs may in fact be an irrational

decision for many in the United States.

COVID-19 STIGMA

Stigma is another major threat to the

efficacy of COVID-19 contact tracing ef-

forts. Stigmatizing attitudes are most

pronounced for diseases that are per-

ceived to be controllable (indicating per-

sonal responsibility), when the diseases

pose a risk of injury or harm to others (e.g.,

through contagion), andwhen uncertainty

and unpredictability regarding progno-

sis create fear—all conditions that

apply to COVID-19.6 The mark of shame

associated with COVID-19 positivity pro-

vides powerful motivation to refuse

testing following exposure, and to

avoid disclosing COVID-19 status to

others. Stigma may underlie the finding

that only 50% of index patients in the

Howard Brown Health program

provided the name of at least one

contact partner.3
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FIGURE 1— Predicted Probabilities of Factors Affecting (a) Willingness to Participate in COVID-19 Testing Programs and
(b) Indicators of Perceived Stigma as a Function of Pandemic-Related Economic Insecurity: Person to Person Health
Interview Study, Indiana, April–May 2020

Note. Predicted probabilities are estimated using multivariate regression models with postestimation survey weights adjusting for gender, age, and
educational attainment. All coefficients are statistically significant at P< .05 or better. Data are from the COVID-19 follow-up wave of the Person to PersonHealth
Interview Study (principal investigator: Brea Perry). The same size was n= 994.
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The organization of personal social

networks is likely to exacerbate the

challenges of COVID-19 stigma, because

people engage in more regular and in-

timate contact with a core network of

family and close friends (i.e., those typ-

ically inside a person’s COVID-19 “bub-

ble”). Disclosure of COVID-19 status

within these core networks is apt to

initiate a supportive response, and is

often unavoidable at any rate.7 However,

to reduce the chances of an outbreak, it

is critical for contact tracing programs to

accurately identify and intervene with

those contacts that provide a bridge to

other networks.3 An index person is

likely to be especially reticent to name

these weak, bridging ties as potential

vectors of transmission since they pose

a greater threat of stigma and wide-

spread disclosure of COVID-19 status

relative to trusted core network ties.

Additionally, there is preliminary evi-

dence that COVID-19 stigma may be

more pronounced in marginalized and

underserved communities. Schneider

et al. note anecdotally that a majority of

patients reporting COVID-19 stigma

were Black or Latinx.3 Our survey data

support this contention, revealing simi-

lar patterns across racial and ethnic

groups and immigration status. For ex-

ample, recent immigrants (30%) were

nearly four times as likely as nonimmi-

grants (9%) to report that a person

should be afraid to tell other people if

they test positive for COVID-19, and

were also significantly more likely to

report that being COVID-19 positive

would make you an outsider in your

community (51% vs 36%) and would

cause you to lose friends (41% vs 29%).

Significantly higher levels of perceived

stigma across all items were also re-

ported among adults without a college

degree and those experiencing more

severe pandemic precarity (Figure 1). To

the degree that stigmatizing attitudes

circulate disproportionately in the social

networks of people of color and those

facing economic hardship, contact

tracing programs will face greater re-

sistance and be less effective in these

communities.

CONCLUSION

Contact tracing may be a viable strategy

for reducing COVID-19 transmission

rates in the underserved communities

where hospitalization and mortality

rates are disproportionately high.8,9

However, history has demonstrated that

interventions that are less effective or

less accessible to lower-status groups

will widen health disparities.10,11 Where

having more knowledge or resources

improves the outcomes of a treatment

or intervention, the privileged will derive

the greatest benefit. Moreover, perva-

sive racial and socioeconomic segrega-

tion in the United States ensures that

any such programs that are successful

among the advantaged are unlikely to

have spillover benefits for the rest of the

population.

To avoidwidening disparities, it is critical

to invest in public health infrastructure

that engages marginalized communities,

reduces barriers to participation, and re-

distributes resources. The contact tracing

program at Howard Brown Health ap-

pears to be an excellent model in this

regard, strategically targeting index pa-

tients in underserved communities and

offering critical social services (e.g., meal

delivery, rent and utility assistance) that

incentivize participation and foster trust in

local institutions.2,3 Equally important is a

robust set of policy initiatives that ad-

dresses longstanding health and eco-

nomic inequalities and strengthens the

social safety net for individuals and fami-

lies in crisis.
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  See also Jauho, p. 890.

It has been half a century since epi-

demiological interest in the common

noncommunicable diseases focused on

their sociocultural determinants and on

the community-wide action essential to

their prevention. Thus, I welcome the

historical perspective of Finnish social

scientist Mikko Jauho presented in this

issue of AJPH (p. 890). Jauho has excellent

access to original sources about one of

the first community-based programs of

cardiovascular disease prevention: the

North Karelia Project (NKP).

I was invited to comment on this ar-

ticle because I “was there” as a project

officer for the Seven Countries Study

surveys, which documented the high risk

and rate of heart attacks in Eastern

Finland in the late 1950s and 1960s.1,2

I also served as a World Health Orga-

nization (WHO) consultant to the Finnish

Heart Association planning conference

for the NKP, held in Joensuu, Karelia,

Finland, in September 1971. This expe-

rience in Finland motivated us to un-

dertake community-based programs

and to evaluate them in Minnesota from

the late 1970s.3

AWARENESS OF A
PROBLEM IN NORTH
KARELIA

At the close of each five-year cohort

survey, beginning in 1958, Seven

Countries Study investigators shared

findings with participants and local

leaders and compared them with find-

ings among other worker cohorts across

a spectrum of traditional eating patterns

in Northern and Southern Europe, the

United States, and Japan. In North Kar-

elia, our initial reports on the province’s

uniquely elevated rate of heart attack

and blood cholesterol levels were ac-

cepted with bewilderment but with

typical Finnish calm and courtesy. The

attendees even made sardonic toasts—

with aquavit—to their area’s “world

champion” ranking!

But in fall 1969 at the close of the 10-

year survey, when we once again con-

firmed the region’s burden and spoke of

its possible causes, the community

representatives were concerned and

agitated. They demanded, “If you

know why we have so many heart

attacks, why don’t you help us do

something about it?”

At last aware and now impatient, the

community was apparently ready to take

action.

THE NORTH KARELIA
PROJECT INITIATOR–
CATALYST

Jauho correctly identifies physician–

scientist Martti Karvonen as “the key

personality in Finland’s cardiovascular

research” (p. 891), and to Karvonen goes

most of the credit for guiding the Ka-

relian community from this newfound

state of readiness through the devel-

opment of a program and petition to

the Finnish government to address

the province’s alarming status.

Karvonen had long observed the

particular eating patterns and cardiac

health of the area, and, as a visiting

scientist at the Laboratory of Physio-

logical Hygiene in Minnesota in 1954,

had suggested to Director Ancel Keys

that the east versus west regions of

Finland are an “interesting natural diet–

heart experiment.” He returned to carry

out the first systematic comparison of

diet and blood lipid levels between

those regions4 and then to join the

Seven Countries Study as principal in-

vestigator for the Finnish component of

the study. He remained professor at the

Helsinki Institute of Occupational Health,

a leader of the Finnish Heart Association,

and consultant to the WHO.

As surgeon general of the Army of

Finland, Karvonen also was a political

authority close to Finnish president

Urho Kekkonen. Soon after the historic

Helsinki Declaration, he arranged for our

Seven Countries Study team to meet

with the president in a traditional

evening of sauna and beer. Kekkonen

professed to us his pride that his “small
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country could make such a major con-

tribution to the ethics of medical ex-

periments in humans everywhere!”

In December 1970, after 15 years

of persistent awareness raising by

Karvonen et al., North Karelian officials

formally petitioned the national gov-

ernment with a proposal for a broad

program of health promotion to prevent

heart attacks in the province. All the

elements came together in spring 1972,

when the NKP was legislated and

implemented under the direction of

Pekka Puska, a young physician who

later became a member of the Finnish

parliament.

THE NORTH KARELIA
PROJECT AGENDA AND
RESULTS

Jauho’s analysis of the NKP deals mainly

with the intervention strategy, with

focus on the degree to which it was

community-wide in origin and in reach

while also enhancing health services to

the segment at highest risk. As a soci-

ologist, he is clearly interested in the

balance between interventions on social

norms and behaviors versus those

addressing the fundamental social de-

terminants of health in the physical

structure and economy of the region.

Furthermore, Jauho does not attempt

to evaluate whether the project’s stated

goal of reducing the heart attack rates in

North Karelia was attained. He assumed

a priori that the original NKP design as a

“quasiexperiment” comparing two non-

randomized units—North Karelia as the

educated province versus Kuopio as

control—would not allow it to establish a

causal role of the NKP for risk trends or

disease rates during the course of the

program. He also found the design for

analysis complicated by the “great public

interest in the project and its principles,

as well as a simultaneous secular decline

in CHD [coronary heart disease] mor-

tality throughout the country” (p. 891).

Thus, he avoids conclusions about

specific or independent NKP effects on

the subsequent trends in the regional or

national coronary heart disease risks

and rates. And he avoids interpreting

NKP’s programmatic “success.”

Jauho concludes, however, that the

NKP’s broad public education campaign,

with its stimulus to indigenous medical

services and nongovernmental organi-

zations, probably contributed to a

substantial shift in health behavior

throughout Finland. He confirms the

NKP’s pioneering of community-based

intervention and advancement of be-

havioral strategies of risk reduction and

disease control and prevention. And he

clarifies that during the initial five-year

period, 1972 through 1977, the NKP

dealt minimally with the determinants

of mass disease in the economy of

North Karelia. The program addressed

these in the national campaign that

followed.5,6

THE NORTH KARELIA
PROJECT SUBSEQUENT TO
1977

In 1977, the NKP closed down its com-

mitted regional comparison and initi-

ated a nationwide campaign. Its new

effort, to change the economy, involved

extensive NKP consultations with the

Finnish food and agriculture industry

and its regulatory agencies and contin-

uedwith legislative proposals to promote

the nation’s health.6 By the mid-1980s,

North Karelians were enjoying seasonal

wild blueberries (mustikka) and other

healthy delights popularized by the East

Finland Berry and Vegetable Project.5

Berry and vegetable plots were estab-

lished in Finnish dairy farms and the

produce promoted and distributed by a

reorganized food industry.

I was impressed by the changed ac-

ademic scene in North Karelia when I

attended the closing celebrations of 25

years of NKP in 1997. The project had

become institutionalized at the Univer-

sity of East Finland, where its seminar

about community-based health pro-

motion was attended by a substantial

delegation from Cuba. The exchange

was informed and vigorous among the

by-then sophisticated public health

practitioners of the two small countries.

THE NORTH KARELIA
PROJECT’S LEGACY

The NKP influenced present-day com-

munity-based health policies and pro-

grams. In Europe at large as well as in

Finland, primary care and prevention

policy are direct descendants of the

NKP, including theWHOComprehensive

Cardiovascular Community Control

Program.5

For me and my Minnesota colleagues,

witnessing the mobilization of the Ka-

relian community and the project that

grew out of it was part of our inspiration

for designing the Minnesota Heart

Health Program, a community-wide ap-

proach to lowering cardiovascular dis-

ease risk in the US Midwest.3,6

Twentieth-century epidemiological

observations and clinical trials, along

with pioneering community-wide dem-

onstrations such as the NKP, have led to

a near-universal understanding that

culture and behavior—eating patterns,

tobacco use, and habitual physical

activity—are molded by the community

structure and economy. Developing the

public policy and legislation needed to

affect the many underlying determi-

nants of these behaviors requires

renewed efforts, which, alas, tend to
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advance and retreat with the shifting

winds of society, governments, and po-

litical will.
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The North Karelia region of Finland,

located along the eastern border

with Russia, experienced severe eco-

nomic and political instability through-

out the 20th century. Much of this

upheaval stemmed from Soviet annex-

ation of large portions of the area in the

1940s, which resulted in the forced re-

location of more than 400 000 Finns and

the loss of culturally important lands and

waterways. Small-scale farming, partic-

ularly animal husbandry, became in-

creasingly important to the North

Karelian economy as the population

increased as a result of relocation. As the

number of dairy and pig farms grew, so

too did the region’s incidence of coro-

nary heart disease (CHD). By the 1960s,

North Karelia suffered the highest rates

of CHD mortality in Finland, and the

country itself suffered from some of the

highest rates in the world.

Evidence of the area’s reliance on

farming was readily apparent to me

when I lived in Joensuu, the capital of

North Karelia, as an undergraduate

studying Finnish history in 2008. I was

reminded once again of the importance

of dairy farming when, as a medical

history PhD student, I received a Ful-

bright grant in 2014 to study medical,

governmental, and agricultural re-

sponses to the heart disease crisis in

Finland. I will never forget the spread of

food at the opening reception for Ful-

bright grantees in Helsinki—there was

more butter and cheese than I ever

thought possible! Not wanting to appear

rude, I slathered generous amounts of

butter onto the warm, fresh rye bread.

As I ate, I wondered what this same

reception may have looked like in 1970.

Would there have been even more high-

fat foods? What would it have looked like

in 1980, almost a decade after the start

of the North Karelia Project (NKP), the

CHD community intervention program

that is the subject ofMikko Jauho’s article

(p. 890)?

PRIORITIZING
BEHAVIORAL CHANGE

Jauho provides a thorough but succinct

overview of the “pilot phase” of NKP. He

explains that the project prioritized be-

havioral change as the way to reduce

risk factors for (and thus incidence of)

CHD, whereas larger structural changes

were excluded from NKP’s initial pur-

view. Because medical and lay commu-

nities in Finland believed that CHD was a

health emergency that required imme-

diate action, it is unsurprising that NKP

focused its initial efforts on behavior

modification. But why, exactly, were

structural changes excluded? Was ur-

gency a factor? Was there a lack of

government support for instituting

complex changes? Were insufficient

funds a reason? Did investigators fail to

grasp the importance and influence of

socioeconomic factors on CHD?

Jauho’s final paragraph alludes to the

latter: the project’s foregrounding of

individual lifestyle choices eclipsed the

larger scale of change necessary to

lower CHD mortality rates. Arguably,

NKP was hampered by its failure to

address social determinants of health.

Because dairy farming was an important

part of the North Karelian economy and

culture, fatty foods were abundant and

cheap. Individuals struggled to under-

stand why they should buy specialty

items from a store when they could get

milk from their own or a neighbor’s farm.

Beyond this, many individuals simply

were not in a position to buy what they

could get for free.

REDUCING RISK THROUGH
STRUCTURAL CHANGE

My forthcoming dissertation, “Capitaliz-

ing on Crisis: Dietary Fat, Scientific Un-

certainty, and Coronary Heart Disease

as a National Health Emergency, 1945–

1995,” compares shifting understand-

ings of, and responses to, heart disease

in the United States and Finland. In my

dissertation, I look to some of the NKP’s

efforts to address structural barriers to

health in its later years. The 1986 East

Finland Berry and Vegetable Project, for
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example, was a multipronged ap-

proach that sought to increase fruit

and vegetable consumption across the

nation, with a specific focus on Finnish-

grown foods.1 In this effort, it sought to

increase domestic production by

transitioning farmers in North Karelia

from dairy products to berries, which

would (ideally) result in a more stable

product market and, thus, a more re-

liable and steady income for the

farmers. Had NKP instituted this arm of

the project in the 1970s, farmers and

residents of the region may have felt

more empowered to make dietary

changes. It could have removed

initial monetary barriers to entry

while alleviating concerns that

people’s food choices would hurt

their (or their neighbor’s) livelihood.

In addition to reducing dietary risk,

this structural change could have

mitigated the manifold health risks

that stem from economic insecurity.

Seen from this angle, bigger picture

structural interventions held the

power not only to lower incidence of

CHD but also improve people’s lives as

a whole.
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  See also Komisarow and Pakhtigian, p. 881, and Kessler et al., p. 927.

Public health has expansive ambi-

tions. From the preamble to the

World Health Organization’s constitu-

tion, which defines health as a “state of

complete physical, mental and social

well-being and not merely the absence

of disease or infirmity,”1 to recent dis-

cussions about the aspirations of public

health that grapple with the social and

economic forces that shape health,2,3

public health aspires to create a world

that generates health and the oppor-

tunity for all to flourish and reach their

potential. This is an important vision

of what public health can do. It also,

however, poses operational challenges.

Although, for example, a health in all

policies approach has long been at the

core of public health thinking,4 it remains

far from the daily reality for most public

health practice.

IMPLEMENTING THE
VISION OF PUBLIC HEALTH

There are many reasons that imple-

menting efforts that align with this vision

of public health is challenging. Although

we can envision that getting to a better,

healthier world will require orienting our

systems—for example, transportation,

finance, and urban planning—to gen-

erate health, it is often harder to fully

grasp how to get there. The vision is

ambitious, and it is much easier to

succeed in a narrowly prescribed set of

actions than in a set of actions that re-

quires whole system change. We see the

challenges as twofold: (1) we have a

paucity of evidence on which systemic

interventions will help generate health,

and (2) there is a lack of evidence for

how to implement and encourage the

widespread adoption of such interven-

tions. Although there is a growing body

of evidence for such efforts,5 it remains

far narrower than, for example, the lit-

erature on behavioral interventions that

public health has deployed much longer

and more liberally.

The evidence base on how to imple-

ment transformative change that aligns

social and economic systems to gener-

ate health is more limited for many

reasons. For one, generating this evi-

dence requires mechanisms that

reward and fund such scholarship, and it

has been amply demonstrated that

funding for such approaches lags be-

hind funding for biomedically or indi-

vidually oriented approaches.6 However,

it is also true that it is harder to launch

efforts that experimentally test whether

social and environmental changes im-

prove health than it is to test more

focused, individually centered inter-

ventions. Changing whole systems

takes longer, is more expensive, may be

unable to control for all possible alter-

native hypotheses, and may introduce

more ethical challenges than do efforts

in a narrowly defined scope. It is not

surprising, then, that we have less evi-

dence than we should to implement the

broader agenda of public health. This

lack of evidence, in somewhat of a vi-

cious circle, results in less investment in

the studies that could inform an ambi-

tious and more robust public health

practice agenda.

THE ROLE OF NATURAL
EXPERIMENTS

This is why natural experiments have

tremendous potential to inform public

health scholarship, insight into health

equity, and public health practice.

Natural experiments—studies that

take advantage of conditions that

are imposed on populations outside

the investigators’ control—create

opportunities for us to study what

happens when particular large-scale

changes happen. Natural experiments

can help us build an evidence base that

provides the impetus for implementing

systemic change to create health equity

and improve health. Two studies in this

month’s issue of AJPH illustrate the po-

tential of natural experiments well.

First, Komisarow and Pakhtigian

(p. 881) wanted to investigate whether
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closing coal-fired power plants reduces

asthma-related conditions among chil-

dren. There is good evidence that children

exposed to air pollution have worse re-

spiratory systems.7 However, that evi-

dence, borne out through a range of

observational studies, has limited poten-

tial to influence policy that is specifically

about coal-fired power plants related to

health improvement.

Komisarow and Pakhtigian took ad-

vantage of the 2012 closure of three

large coal-fired power plants near Chi-

cago, Illinois. Using wind data, pop-

ulation data, particulate matter 2.5

definitions, and zip code–level rates of

emergency department asthma visits for

children younger than four years be-

tween 2009 and 2017, and applying

difference-in-difference methods—a

useful analytic approach for such

studies—the authors showed that

asthma hospitalizations decreased by

12% in zip codes close to the plants that

were closed compared with zip codes

that were farther away. This is an elegant

illustration of the potential of systemic

intervention. We know that air pollution

is associated with worse respiratory

symptoms, but now we also know that

specific action to close the sources of air

pollution—in this case coal-fired power

plants—can improve health. Public

health can use these important data to

contribute to broader discussions that

weigh the costs and benefits of such

closures.

The second article in this issue of AJPH

of note on this topic is that of Kessler

et al. (p. 927), who capitalized on the

development of a family health strategy

in Bagé City, Brazil, that aimed to reor-

ganize and restructure the health sys-

tem and, in doing so, strengthen primary

care. Although this was a health inter-

vention, the authors used the inter-

vention to assess an outcome that

was well beyond the initial intent—

socioeconomic gaps in health. The authors

correctly note that it is not yet known

whether health programs and policies on

reducing health inequalities are effective.

While seeking to clarify this question, they

found that family health strategy imple-

mentation reduced social inequalities in

both all-cause and avoidable mortality

among older adults, suggesting that family

health strategy implementation may help

achieve better health for all in a rapidly

growing economy marked by substantial

inequality, such as Brazil.

LOOKING AHEAD

What brings the Komisarow and

Pakhtigian and the Kessler et al. arti-

cles together is their building on an

opportunity presented by a change that

was out of their control—a natural

experiment—to assess what import

this change had for a desirable public

health outcome. In showing that the

changes studied did indeed promote

health and health equity, the authors

point the way to advocacy efforts that

can extend their work, consistent with

the mission of public health. Other

articles in this issue of AJPH employ

empirical methods to study the

natural experiment that has perhaps

occupied most of our attention over the

past year: COVID-19. We hope these

studies will begin to illuminate how

policies have affected transmission

rates and vaccine rollout. We look for-

ward to discussing the evolving insights

that will emerge from the study of

COVID-19.
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Jack Geiger, a leader in promoting

health equity, racial equality, and

prevention of nuclear war, is less known

for his seminal role in international hu-

man rights. We came to know Jack be-

cause he cofounded and served for

decades on the board of Physicians for

Human Rights, where each of us has

served as executive director. It was one

of many organizations he helped create

that have been transformative in dem-

onstrating the power of combining

public health and science with activism

to address poverty, discrimination, vio-

lence, and abuse. Jack coauthored

studies of violence inflicted on health

workers and people seeking care and on

the all too frequent complicity of the

health professions in human rights

abuses in El Salvador, South Africa, the

United States, and elsewhere. He insis-

ted on rigorous, impartial reporting

while infusing his passion for justice

into every aspect of the organization’s

work.

Jack never shied away from audacious

goals and he remained forever hopeful,

even in dark times. Shortly after the

2016 US presidential election, Donna

McKay called Jack, trying to figure out

what to tell medical students who were

distraught about the threatened repeal

of the Affordable Care Act. “Jack,” she

asked, “what words of hope can I offer to

these students?” Jack replied: “Try taking

away health insurance from the more

than 20 million Americans who now

have it.” Underlying his quip were his

savvy political strategies and clever tac-

tics. When seeking federal funding for

community health centers in the South,

he had to find a way around the veto

power of governors of projects funded

by the Office of Economic Opportunity

and the reticence of federal officials to

antagonize them. He accomplished

both, establishing the program to cir-

cumvent the possibility of a guberna-

torial veto and in one instance staging

a sit-in in the office of Sargent Shriver,

director of the Office of Economic

Opportunity.1

Yet he was a realist, too. In 2002,

at height of the Second Intifada, Len

Rubenstein and Jack led a Physicians for

Human Rights delegation to Israel and

the occupied Palestinian territory to in-

vestigate the violence, including Pales-

tinian attacks on Israeli civilians and

the Israel Defense Forces’ killing of six

emergency medical responders in a two-

week period.

In drafting the final statement for the

delegation’s findings and recommen-

dations, Jack pulled no punches. He

insisted on calling Palestinian assaults

on Israeli buses, shopping malls, and

hotels homicide as opposed to suicide

bombings. He wrote that “suffering and

death is silently exacted” on Palestinians

as a result of Israel’s imposition of cur-

fews, arbitrary refusal of passage of

patients in urgent need at checkpoints,

and interruption of electricity for vital

services. The statement demanded

protection of the rights of Palestinians

within their own state and of Israelis to

live within secure borders but warned

that the bombings and Israeli interfer-

ence with medical care amounted to “a

race to the bottom in terms of respect

for human rights and international hu-

manitarian law, with the danger that

both communities will come to support

violence as normal and acceptable.”2 His

analysis proved all too true as the Inti-

fada continued.

In that statement, Jack also called on

the international medical community to

demand protection of human rights

during the crisis. It mirrored Jack’s deep

belief, reflected in all of his work, in the

role the medical and public health

communities could play in documenting

human rights violations and social in-

justice, demanding change, and pointing

the way to reform. But Jack did not

idealize the health professions. He

called them to account when they be-

came apologists for or complicit in

human rights violations, as when the

American Medical Association defended

the virulently discriminatory health sys-

tem under the Apartheid regime in

South Africa.3 Most of all, he stood

against professional complacency, that

inequity and injustice are someone
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else’s problem. He challenged medical

educators who drained the idealism

out of their students.

Somehow, though, Jack managed to

combine his fiery commitment and un-

compromising stance on human rights

with warmth and support for us and so

many others. He was always available for

counsel, inspiration, and wisdom. That

FIGURE 1— Clipping From Chicago Sun, December 8, 1947
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extended to students. In his 80s, he said

that “I see my task as doing what I can to

nurture the student activists and young

professionals who will be the change

agents of the future.”4 And nurture them

he did. No one could better motivate

students preparing to join the health

professions to take their social responsi-

bilities seriously. Jack’s speaking style was

quiet, but what he saidmesmerized them.

Hewas adept at instilling a commitment

not just to serving patients and commu-

nities but to tackling the inequities that so

deeply impair health. Students loved his

stories of the fights he fought, often told

with a twinkle in his eye, as we did. In one

of them, he described his campaign in

1947 to end the University of Chicago’s

discrimination against Black medical

school applicants and patients at its

teaching hospitals. He organized a dem-

onstration involving more than 1000

people, but the university kept stone-

walling. Jack decided to follow the money.

On the eve of a scheduled meeting be-

tween university officials and a foundation

that provided extensive financial support

to the university, Jack met with foundation

staff and, with reams of documents, asked

why it would fund an institution that so

blatantly discriminated. Twodays after the

university had its meeting, an official

asked Jack “What do you want us to do?”4

Jack will be deeply missed by people

for whom he achieved a measure of

justice and by those of us he taught how

to pursue it.
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H. (Herman) Jack Geiger, MD, MSci-

Hyg (1925–2020) was a deeply

respected and charismatic figure in US

medicine and public health. Geiger was

the model for principled health advo-

cacy for us and for many of our con-

temporaries. Through his life’s work, he

became one of the most persuasive

leaders and tenacious fighters for health

equity and human rights in the world.

His remarkable accomplishments in-

clude leading the national effort in the

United States to promote community-

oriented primary health care, especially

for the poor and disenfranchised; being

a brilliant spokesman for the concep-

tualization and implementation of the

field of social medicine; influencing

multiple generations as a teacher of

community medicine and public health

at Tufts University, the State University

of New York at Stony Brook, and the City

University of New York; and being a

recruiter and role model as a founder

and leader of International Physicians

for the Prevention of Nuclear War and

Physicians for Human Rights.

Geiger’s inspiring leadership and

achievements were lauded by his re-

ceipt in 1998 of the National Institute of

Medicine’s Gustav O. Lienhard Award for

“creating a model of the contemporary

American community health center to

serve the poor and disadvantaged, and

for his contributions to the advance-

ments of minority health.”1 We were es-

pecially and personally proud that in that

same year he was also awarded the

American Public Health Association’s

(APHA’s) Sedgwick Memorial Medal for

distinguished service in public health. The

International Physicians for the Preven-

tion of Nuclear War and Physicians for

Human Rights both received the Nobel

Peace Prize while Geiger served in

leadership positions in 1985 and 1998,

respectively. In 2010, it came as

no surprise to us that he received

the Albert Schweitzer Award for

Humanitarianism.

Geiger received these awards for his

inspiring achievements and for his bril-

liant and consistent advocacy of social

justice in health over the span of his long

career, accomplishments that sprang

from his deep understanding of the

roots of health inequalities in the social

order. His understanding was profound,

and for many of us Geiger served as the

best contemporary rolemodel andmost

direct link to the principles of social

justice that are the foundation of public

health and health reform.

In a story first told by Geiger on na-

tional public radio’s This American Life in

1997 and made familiar in several re-

tellings since, Geiger explained that he

first came to understand these principles

as a “runaway teenager” directly exposed

to leaders of the African American artistic,

political, and literary community.2 Geiger

further explained that when he left home

and went to college and medical school,

first at the University of Wisconsin, then

at the University of Chicago, and even-

tually at Case Western University Medical

School, he acted on these principles in

direct nonviolent civil rights actions and

persistent advocacy.

Geiger interspersed his education with

stints as a journalist and as a member of

the Merchant Marine, a service in which

he enlisted duringWorldWar II because it

was the only integrated service in the US

military. He transformed his early civil

rights actions and advocacy into con-

crete accomplishments as a young

health professional when he helped

found the Medical Committee for Hu-

man Rights in the 1960s; went to Mis-

sissippi during “Freedom Summer”; and

brought a radically innovative model of

health service, reform, and political

action from Pholela, South Africa, which

he had encountered as a visiting

medical student in the late 1950s, to

Mound Bayou, Mississippi, in the

1960s.2

Geiger always, amazingly, saw the

big picture. He wrote the following in

1969:

Right now we health professionals

are standing in the middle of an

endlessly revolving door . . . doing

some good on a short-term basis. . . .

[But] we cannot go on providing
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health services without regard to the

system in which the roots of poverty,

sickness, and many other social ills

are embedded. We have to be willing

to identify the real problems and

confront them . . . we have to create

new social institutions appropriate to

the problem; and, finally, we need a

sense of passionate commitment to

bring about the changes that are so

urgently needed.3(p2436)

Geiger saw the Mound Bayou com-

munity health center as one of those

“new social institutions,” a health center

that had “as its primary thesis that the

determinants of health are in the social

order, not health care. . . . We think

there’s a better way to . . . [improve a

community’s health] by using health

services as a route of entry for these

other kinds of social change.”4(p139) This

health center and a companion one in

Columbia Point, Boston in Boston,

Massachusetts, were the vanguards of

what became the Federally Qualified

Community Health Center program,

a program that has dramatically ex-

panded access to health care in un-

derserved communities.

That, of course, was a radical vision,

and Geiger never lost sight of it; he

worked to make sure that we never lost

sight of it either. But he also never lost

sight of how important properly orga-

nized and accessible health services are

(hence his lifelong commitment to the

primary caremovement), nor did he lose

sight of the central importance of equity

in access to quality health services. He

articulated the critical connections be-

tween equity in access and social justice

in the brilliant essay “Medical Care,”

published in Barry Levy and Victor Sidel’s

influential book Social Injustice and Public

Health.5 Geiger wrote as follows:

Medical care . . . makes a difference

to both personal and public health—

one that is most clearly revealed

when care is absent or denied. For

example, failures to provide immu-

nization have repeatedly led to out-

breaks. . . . Lack of prenatal care is

associated with higher rates of infant

andmaternal mortality. . . . Studies of

poor adults removed from programs

that fund access to care . . . have

documented the occurrence of un-

controlled illness— and some pre-

ventable deaths.6(pp208–209)

And more generally, he wrote:

Because poor health care and poor

health so profoundly limit opportu-

nities . . . for the full realization of

one’s potential . . . justice in health

care is good for the public’s health,

and the public’s good health, in turn,

broadens opportunities and facili-

tates a more just society.6(pp208-209)

In that same essay, Geiger identifies

the basic source of injustice in access to

health care in our country: ideological

and political biases that:

treat medical care as a market

commodity . . . rather than as a social

good to be distributed in response to

medical need, a responsibility of gov-

ernment, and a fundamental right

embodied in a social contract.6(p207)

To Geiger, the alternative to our

present system was clear: a universal,

equitable, single-payer, “Medicare for All”

health system in the United States. And

thus, among the many other admirable

things Geiger did, he was also a pas-

sionate supporter of the single-payer

cause. He did this in the context of the

APHA and other professional and ad-

vocacy organizations in the 1970s and

1980s; as a founder of Physicians for a

National Health Program (PNHP) in the

late 1980s; as a stalwart member and

advocate of PNHP in the 1990s (in-

cluding one memorable appearance in

1998 as a speaker at a rally on the steps

of the Canadian embassy after a march

from the APHA meeting through the

streets of Washington, DC, led by APHA

president Quentin Young in search for

“health care asylum”); and as a strong,

clear voice for “Everybody In, Nobody

Out” at the local, state, and national

levels in recent years.

Geiger continued his passionate and

brilliant analysis and advocacy during

the past two decades of his life. He

continued to publish articles, essays,

book chapters, and opinion pieces in

leading newspapers, magazines, and list

serves, and he remained much in de-

mand as a speaker and commentator at

FIGURE 1— H. Jack Geiger with
his wife Nicole Schupf, and
their dog, Cooper (date
unspecified). Printed with
permission.
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national and local meetings and at uni-

versities. He was a familiar and inspiring

presence, and he made several ap-

pearances at APHA conferences in the

2010s that we remember vividly. Even-

tually, failing health and increasing visual

impairment kept Geiger at home al-

though he still maintained inspiring

e-mail and telephone contact with col-

leagues and friends as long as he could.

He died on December 28, 2020, at the

age of 95. He was a giant whose tow-

ering impact is for the ages.
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Approximately 76% of US youths

aged 6 to 17 years do not meet the

recommended guidelines for 60 min-

utes of moderate-to-vigorous physical

activity (MVPA) per day.1 Routine youth

physical activity supports healthy habits

early in life, with lasting benefits into

adulthood, including protection against

high blood pressure, obesity, diabetes,

and depression.2 Disparities in MVPA

levels exist between White, Hispanic,

and Black youths. For example, 49%

(95% confidence interval [CI] = 44.4,

53.1) of White youths engage in at least

60 minutes of MVPA at least 5 days per

week compared with just 42% (95%

CI = 37.7, 46.4) of Black and 45% (95%

CI = 41.7, 48.1) of Hispanic youths.1 Sim-

ilarly, age and income are shown to be

significantly associated with youth

physical activity.3 Significant declines in

MVPA are observed with increasing age,

with 43% of elementary school–aged

youths compared with 5% of high

school–aged youths meeting physical

activity guidelines.1 Low-income youths

are less likely than high-income youths to

participate in organized sports (70% vs

88%), and individuals (children and adults)

in high-poverty neighborhoods spend

fewer weekly person-hours in community

parks compared with those in low-

poverty neighborhoods (1380 vs 1690

person-hours, respectively).1 Low rates of

MVPA in non-White and low-income

youths predict significant disparities in

youth health-related physical fitness by

race and income,4 as well as chronic

health conditions and health inequities

throughout the life course.2

Urban planning plays a critical role in

the availability and accessibility of both

active transportation options, such as

walking, running, and biking, and public

transportation options, such as city buses

or trains. Safe active transportation relies

on the presence of high-quality sidewalks,

bike lanes, or trails. Similarly, positive

physical attributes of the built environ-

ment, such as traffic volume and presence

of sidewalks, influence levels of youth

physical activity. For example, neighbor-

hood walkability, which is increased with

the presence of sidewalks and lower

traffic volumes, is positively associated

with youth MVPA.5–7 However, minority

and low-income youths are more likely to

face built environment barriers to active

transportation, including lack of side-

walks,8 which might in turn reduce

transportation self-efficacy (people’s be-

liefs in their ability to influence events that

affect their lives)9 and subsequent active

transportation participation among

youths.

Perceived safety can also have an im-

pact on self-confidence among youths,

and parents’ support of youths to in-

dependently navigate neighborhood

transportation systems. Just 53% of Black

and 54% of Hispanic youths live in envi-

ronments that are perceived to be safe,

compared with 72% of White youths.1

Moreover, whereas three out of four

youths report living close to a park area,

park use is significantly lower in low-

compared with high-income neighbor-

hoods,1 again conveying inequitable

opportunities for safe, accessible, and

affordable active transportation for youths

by race/ethnicity and income, resulting in

downstream disparities in youth MPVA.

In this editorial, we propose a novel

framework to discuss the relationship

between youth transportation equity,

transportation self-efficacy, and oppor-

tunities to promote youth physical
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activity. We also advocate enhanced

transagency collaboration among public

health, urban planning, transportation,

and community recreation departments

to reduce youth MVPA disparities. We

frame this discussion by using a Public

Health 3.0 approach, a model that aims

to achieve health equity by address-

ing the social determinants of health

through collaboration among health and

nontraditional partners.10 Exploring this

novel area of research presents an im-

portant opportunity to reduce gaps in

youth health equity that influence long-

term health among non-White and low-

income populations in the United States.

CONCEPTUAL
FRAMEWORK

We propose a framework drawing from

Public Health 3.0 to increase youths’ op-

portunities for active transportation and

access to recreation spaces to reduce

physical activity disparities (Figure 1). This

framework presents a pathway connecting

structural factors to youth transportation

equity and physical activity behaviors that

supports youths to independently navi-

gate transportation systems, while in-

creasing their self-efficacy to do so.8

To begin, the proposed framework

highlights the relationship between ac-

cess to recreation spaces, transportation

equity, and youth physical activity. First,

as reflected in the proposed framework,

we know that the proximity, availability,

and density of accessible, safe, and

quality health-promoting resources (such

as community parks) are associated with

youths’ utilization of community re-

sources.11 Second, inequities exist in the

accessibility of safe, active transportation,

such as traffic volume, which predict

disparities in youth pedestrian deaths

across race/ethnicity and income. For

example, Black children and low-income

individuals are two times more likely to

be killedwhile walking outside thanWhite

children and high-income individuals,

respectively.2 However, land-use policies

that limit pedestrian and cyclist exposure

to traffic volume can reduce traffic in-

juries.12 Third, public transportation has

been proposed as a mechanism to in-

crease active transportation among

youths, given that accessing public

transportation often requires a 10- to 20-

minute walk to a transit stop.13 Research

has begun to explore the role of policy

and urban planning to increase public

transportation access as a means to

promote youth physical activity, for ex-

ample by supporting youths to inde-

pendently navigate transportation to

recreation spaces and activities.14

Our proposed framework also di-

rectly connects youth transportation

self-efficacy to physical activity. Al-

though targeting transportation infra-

structure factors can promote youth

MVPA, these measures do not address

psychosocial factors, including the re-

lationship between youth self-efficacy

and transportation. Previous literature

Policy to support transporta�on equity

Policy
Community

Organiza�on

Interpersonal 

Individual

Proximity, availability, and 
density of accessible, safe, 
quality health promo�ng 

resources (e.g., community 
parks)

Sidewalk density, condi�on; 
neighborhood safety; 

availability, maintenance of 
trails; bike lanes

Youth transporta�on 
self-efficacy

Availability of youth physical 
ac�vity programs and 

recrea�on opportuni�es

Youth physical ac�vity

Proximity of bus stops; 
frequency and reliability of 

bus/rail routes

Parent programs to build 
awareness of safe and 

affordable youth 
transporta�on op�ons

Youth transporta�on self-
efficacy promo�on 

programs

Social cohesion, 
percep�ons of safetyPosi�ve mentorship

FIGURE 1— Conceptual Framework: Targeting Youth Transportation Equity and Self-Efficacy to Promote Youth Physical
Activity
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has established a strong association

between children’s self-efficacy and

active commuting to school.8 Also, a

systematic review conducted by Rhodes

et al.15 found an interaction between el-

ements of social cognition, such as self-

efficacy, and the built environment,

including walkability, that led to higher

levels of leisure-time physical activity.

Carlson et al.16 similarly identified an as-

sociation among self-efficacy, the built

environment, and levels of physical ac-

tivity. Self-efficacy also has frequently

been explored as a psychosocial con-

struct that can be leveraged to increase

physical activity participation.8 However,

the relationship between access to com-

munity recreation spaces, transportation

self-efficacy, and physical activity has not

been examined. As such, we include self-

efficacy in our framework and argue that it

is an important factor to consider in the

pathway connecting structural factors to

youth active transportation behaviors.

In addition, the proposed framework

draws directly from a Public Health 3.0

approach.17 Both government and non-

government public health actors have ac-

knowledged the transportation sector as a

nontraditional partner that canoffer critical

expertise for improving health equity.2,10

Public Health 3.0 regards nontraditional

partnerships as integral to strengthening

existing public health infrastructure.10

Therefore, to address upstream social

drivers of youth physical activity disparities,

we argue that this work must be done in

partnership with transportation experts,

urban planners, policymakers, community

organizations, and local stakeholders.

Furthermore, our proposed framework

connecting youths’ access to community

recreation spaces, transportation self-

efficacy, and physical activity draws from a

socioecological context to inform future

research in this area. Namely, multiple

levels of societal influences, ranging

from policy to interpersonal relationships,

influence individual behavior18 and are

needed to improve youth transportation

self-efficacy and use of transportation

systems. While community programs

can be developed to promote youth

transportation self-efficacy, policy and

urbanplanning can improve transportation

availability, accessibility, and safety for youth

active and public transportation.2,8,16 These

multiple levels of influence should be in-

corporated into designing and testing in-

terventions that apply the proposed

framework to planning, transportation,

and community organization initiatives.

IMPLICATIONS FOR
PLANNING AND POLICY

In alignment with our proposed frame-

work to promote youth transportation

self-efficacy and physical activity, applying

the framework to developing and imple-

menting planning initiatives similarly ne-

cessitates a Public Health 3.0 approach.

For example, cross-sector collaboration is

needed to create planning measures that

promote equitable transportation access;

implement measures that increase youth

physical activity proximity, accessibility,

and safety; and provide opportunities

(such as with transportation initiatives)

for youths to participate in community

programs that provide safe, affordable,

and engaging youth physical activity.8

Improving youths’ access to recreation

spaces through active transportation

initiatives (e.g., increasing access to well-

maintained, well-lit sidewalks and bike

lanes), or public transportation initiatives,

such as providing free bus passes and

connectivity between sidewalks and city

buses, will facilitate more physical activity

among youths.5 Expanding density of

green and open spaces can also provide

youths with increased motivation to

navigate transportation systems to meet

friends or attend programs to participate

in physical activity recreation. Trans-

agency collaboration in this sense

is necessary to reduce physical activity

disparities by promoting youth active

transportation participation and access

to health-promoting and engaging com-

munity spaces and programs.

We must also consider the larger con-

text of policy to support youth trans-

portation efficacy and related physical

activity. Applications of our proposed

framework can guide policy at national

and state levels to facilitate greater pri-

oritization in transportation use at local

and community levels. For example, the

federal government invests a percentage

of funding into sidewalks, bike lanes, and

trails.2 Funding can also be directed to-

ward Public Health 3.0–style partnerships

to support cross-sector collaboration to

improve transportation accessibility, af-

fordability, and use. Land use policies also

play a role in improving youth trans-

portation self-efficacy such as by sup-

porting road safety programs, including

Rails-to-Trails, Safe Routes to Schools,

and Safe Routes to Parks initiatives.12,19

Policies can furthermorebeenactedwithin

schools that support greater active trans-

portation, including bike racks at schools,

traffic calming on school properties, and

promoting biking and walking to school.

Given that public transportation avail-

ability does not equate to uptake and

utilization, local youth community organi-

zations can also foster youth trans-

portation self-efficacy through evidence-

based, stakeholder-driven programs to

promote health equity. For example,

partnerships among public health pro-

fessionals, transportation specialists, and

local youth organizations can improve

youths’ and parents’ awareness of safe

transportation options. Past interventions

have targeted youth self-efficacy to in-

crease participation in MVPA.2,16 Research
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also demonstrates a reciprocal rela-

tionship between environment and

individual-level social cognitive con-

structs, such as walkability and the ability

to overcome perceived barriers to physical

activity.16 Therefore, coupling planning and

policy changes with community-level pro-

gramming will be critical for educating and

motivating youths to use available trans-

portation methods to increase their access

tophysical activity programsand recreation.

Consistent with the Public Health 3.0

“upgrade,” our framework also infers

that a shift in current public health

policy is necessary, away from spending

targeting health care and toward sup-

porting upstream structural drivers of

health, mobilizing community stake-

holders with actionable data, and includ-

ing urban planning and transportation.9

Planning and policy measures therefore

have potential to reduce physical activity

inequities and associated disparities in

chronic conditions by addressing youth

transportation equity and self-efficacy and

by engaging planning, transportation, and

community organization partners to

contribute expertise toward the common

goal of improving youth public health.

CONCLUSION

Large inequities exist in MVPA between

White and minority youths, and across

socioeconomic status, resulting in health

disparities tracking into adulthood. Cur-

rent literature lacks exploration of youth

transportation self-efficacy as a means to

promote youths’ access to community

recreation and opportunities for MVPA.

However, transportation planning is in-

creasingly linked to health outcomes,

including reducing disparities in cardio-

vascular disease, obesity, diabetes, air

pollution–related illnesses, and traffic in-

juries, and should be considered an im-

portant avenue for population health

promotion.12 Our proposed framework

advocates transagency collaboration

among nontraditional partners includ-

ing public health, urban planning, trans-

portation, and community recreation

departments to address the intersection of

transportation inequities, community rec-

reation access, and youth physical activity.

This framework presents an opportunity to

reduce critical gaps in youth health equity

and long-term health among minority

populations, andpropels us toward aPublic

Health 3.0 model for achieving a 21st-

century public health infrastructure.
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I was recently reminded of the inter-

section of dentistry and policy when

I read an article in AJPH titled “Dental

Radiographs for Age Estimation in US

Asylum Seekers: Methodological, Ethical,

and Health Issues.”1 In this article,

Kapadia et al. describe the policy of the

US government whereby radiographs

are taken to ascertain the chronologic

age of unaccompanied minor children

entering the country who do not have

age documentation. The use of radio-

graphs (likely panoramic radiographs,

although it is not stated) to establish the

relationship between dental age and

chronologic age has been and continues

to be extensively studied, debated, and

employed for orthodontic, anthro-

pologic, and, often, forensic purposes.2–4

For asylum seekers entering the United

States, age is a critical legal threshold—

you are either younger than 18 years, in

which case you are aminor and afforded

those protections and social benefits, or

you are 18 years old or older and have

reached the age of legal majority. The

authors succinctly discussed the ethical

and legal implications of this radio-

graphic determination, which are not

well, if at all, known to most dentists in

the United States. I would like to expand

on the scientific basis for this procedure.

Orthodontists are taught that chro-

nologic age is not an accurate way to

determine the level of maturation. In

William R. Profitt’s textbook Contempo-

rary Orthodontics, it is noted that the

correlation between dental and chro-

nologic age is “one of the weakest.”5 In

addition to other biological indicators,

such as pubertal changes, orthodontists

rely on the patient’s stage of dental

development to assess overall growth

and development. Determining a patient’s

dental age from a panoramic radiograph

is critical for timing treatment and rec-

ommending a treatment plan. Dental age

and chronologic age are often not aligned,

and there is significant variability in dental

development not only by chronologic

age but also by race/ethnicity and sex.6

There are significant concerns re-

garding the applicability of the specific

radiographic method described, namely

the “Demirjian method,” to assess

chronologic age. In their 1973 seminal

article “A New System of Dental Age

Assessment,” Demirjian, Goldstein, and

Tanner described and illustrated tooth

formation as divided into eight stages

(A–H).7 This classification is based on

descriptive criteria and, although it has

been modified, remains the best way to

assess the dental maturity of an indi-

vidual child. A dental maturity score in-

dicates whether a child of known age is

dentally advanced or delayed compared

with the average same-sex child. This

method, however, was never designed

or intended to estimate chronologic age.8

Demirjian’s method was initially ap-

plied to a sample of French Canadian

children aged 3 to 17 years. The devel-

opment of seven left permanent man-

dibular teeth (central incisor to second

molar) were rated on an eight-stage

ordinal scale from “A” to “H.” Third mo-

lars were excluded. Currently, a modi-

fied Demirjian method is used to assess

the root development of themandibular

third molar to determine whether an

individual has reached 18 years. The

third molar is used because it is the last

tooth to complete development. In this

modified classification system, two addi-

tional root stages (F1 and G1) were added

to improve precision.9 If the individual has

reachedDemirjian stage “H,” she or he has

likely reached the age of 18 years.3

Studies of different racial/ethnic

populations in the United States show

variation in the rates of third molar

development.3 American Hispanics are

approximately one half year ahead of

American Whites, whereas American

Blacks are one half year ahead of

American Hispanics.9 In a study of third

molar development in Hispanics, it was

found that themean absolute difference

between chronological age and esti-

mated age was plus or minus 3.0 years

in females and plus or minus 2.6 years in

males.9 In addition, the American Board

of Forensic Odontology conducted a

study of third molar development and

concluded that thirdmolars can develop

up until the age of 30 years.10
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A study comparing methods to esti-

mate age based on third molar root

formation concluded that most

methods using third molar root forma-

tion had significant bias.1 In fact, there is

a large SD in third molar formation that

translates into a 95% confidence interval

of between four and six years.4 In ad-

dition, there is sexual dimorphism:

among Hispanic children, males develop

their third molars earlier than females.9

Overall in fact, third molar root formation

and development occur earlier in males

than in females—which is the opposite of

whatwe expect for all other earlier-forming

teeth.10 Age in individuals who are dentally

advanced will be overestimated, and,

conversely, age in those who are dentally

delayed will be underestimated. Studies

have found that there is consistent over-

estimationof agebyDemirjian’smethod.11,12

Kapadia et al. state that the use of

radiographs to assess chronologic age is

often the “primary and exclusive”means

of age verification for unaccompanied

migrant minors.1 This practice persists,

despite its lack of accuracy and reliability,

most likely because it is low cost and

noninvasive. Several questions come to

mind. Who is taking and reading these

radiographs? Are they physicians, den-

tists? Are they trained and calibrated?

Is intraobserver and interobserver reli-

ability assessed? Who makes a decision

if it is a borderline case? Is this practice

justified given that the radiographs are

not being used for diagnostic purposes

and the determination method is not

reliable? Are the individuals who are

taking and reading these radiographs

aware of the concerns about the mis-

appropriation of this methodology? Is it

ethical to expose a child to radiation for

nondiagnostic purposes?

I was not aware of this practice of age

determination, and I think that I am

probably not alone. Although we are

living in a highly polarized political cli-

mate, I do not think this is a matter of

whether one is “red” or “blue.” What

matters is the science and our roles as

ethical health care providers. I believe it

is the responsibility of dentists, and in

particular orthodontists who specialize

in the growth and development of human

dentition, to bring attention to this prac-

tice. In Europe, where there are alsomany

asylum seekers, the practice of chrono-

logic age determination by radiographic

means has been denounced for both

scientific and ethical reasons by prominent

medical organizations, including the Euro-

pean Academy of Pediatrics, the British

Royal College of Pediatrics and Child Health,

the British Royal College of Radiologists,

the French Academy of Medicine, the

French National Ethic Committee, and the

Dutch National Society of Physicians.13

Although it is unlikely that we will see

greater transparency by the US gov-

ernment regarding these questionable

practices, I would like to see our national

dental organizations, as well as the

boards of the specialties of orthodon-

tics, pediatric dentistry, public health

dentistry, and oral and maxillofacial ra-

diology, develop a consensus statement

regarding this scientifically and ethically

questionable method of chronologic

age determination that carries no ther-

apeutic or diagnostic purpose.

Until there is an accurate and reliable

diagnostic test to assess chronologic

age, I think that as representatives of our

distinguished profession it behooves us

to have the best interests of vulnerable

children in mind and uphold the scientific

and ethical principles we were taught.
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American Indian and Alaska Native

(AI/AN) health outcomes improve

when institutions and governments seek

input from tribal leaders. In multiple in-

stances, the historical failure to recognize

the necessity of this inclusion has resul-

ted in poor health outcomes in tribal

communities; the ongoing impact of the

COVID-19 pandemic serves as yet an-

other example. The current pandemic is,

however, also an opportunity for pivotal

change in the way health programs in-

teract with tribal communities. With the

equal voice of tribal leaders, effective

methods of consulting with tribes can be

developed. Now is the time for govern-

ments and institutions to implement

ongoing consultation regarding the cur-

rent and long-term effects of COVID-19

on tribal communities and, in concert

with tribal health leaders, to create new

strategies for improved health outcomes

among AI/ANs. We note the particular

health system and socioeconomic effects

of COVID-19 on tribal communities, and

we highlight recent intergovernmental

interactions—all with emphasis on the

necessity of a consultative model in

government– or institution–tribe

interactions.

A UNIQUE DISEASE WITH A
CLASSIC EFFECT

The epidemics introduced with the ar-

rival of Europeans to the Americas, and

the ensuing disease rates and death

tolls on AI/AN communities, contribute

to intergenerational trauma experi-

enced in the daily lives of AI/ANs.1 Yet,

these epidemics are not just a reality

of days long past, and each replay

adds another layer of injury to already

traumatized communities.2

Throughout Indian Country, many

tribal members have either experi-

enced epidemics firsthand or have

heard stories passed on about affected

family and community members.

COVID-19 has been no exception in its

magnified effect on AI/AN communities;

AI/ANs in many regions are dying at a

higher rate than any other population,

and the disparity is alarming. As an ex-

ample, since early 2020, the Minnesota

Department of Health compiled

weekly data comparing positive COVID-

19 cumulative cases among its ethnic

populations. Although age-adjusted to-

tal cases among AI/ANs remain lower

than other populations in the state, AI/

AN case mortality has consistently been

approximately 50% higher than all other

populations—including other minori-

ties.3 It is most likely that such a mag-

nified effect of COVID-19 on mortality is

multifactorial, and understanding the

reasons for such high mortality rates

requires close study of the unique

health needs and resources of AI/AN

communities—knowledge that usually

exists and can be accessed from within

the communities themselves.

STRESSED
SOCIOECONOMIC AND
HEALTH SYSTEMS

Mortality is not the only deleterious

outcome of COVID-19. AI/AN commu-

nities are also reeling from the social,

cultural, and economic consequences of

sheltering in place. For thousands of

years, culture and traditional practices

have served as survival mechanisms for

AI/AN people and communities; they are

essential to healing and resilience in the

direst of circumstances. The pandemic

has prohibited tribal members from

gathering and engaging in many com-

munity, cultural, and traditional prac-

tices, thereby excluding a fundamental

element of creating and maintaining

individual and collective well-being.
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For most tribal communities, even in

the best of circumstances, services and

infrastructure are vastly underfunded.

Many tribes rely on revenues generated

by the gaming and tourism industries

as means to supplement funding for

housing; education; health care; courts

and law enforcement; emergency ser-

vices; roads, water, and sewer systems;

and social services.4 The pandemic has

forced the loss of these integral revenue

sources, which will result in significant

long-term economic effects.

As happened to most clinics and

hospitals, when tribal clinics limited ac-

cess to care as a means to mitigate the

spread of COVID-19, significant revenues

were lost. However, the per patient care

funding for the Indian Health Service

(IHS), the primary source and system of

tribal health, is less than half that of the

per patient funding expenditures among

major federal health care programs na-

tionally.5 Thus, the health impacts of

COVID-19 are expected to be greater on

patients receiving their care from tribal

clinics, despite the best efforts of the

IHS, than other patients receiving care

through government-funded mecha-

nisms. Furthermore, in 2018 fewer IHS

patients reported any health insurance

coverage than did the general population

(22.0% compared with 8.5%), further

decreasing revenues and increasing

share in the burden of cost for tribal

health programs and the IHS.6,7

CHALLENGES AND
SUCCESSES

In an attempt to reduce the impacts of

COVID-19, both state and federal gov-

ernments offered assistance. In retro-

spect, we argue that major aspects

of the initial federal response did not

include significant input from tribal

leaders and resulted in challenges in

pandemic preparation in tribal com-

munities. As a primary case in point, the

federal government provided Tribal

Nations with Coronavirus Aid, Relief, and

Economic Security (CARES) Act and

Centers for Disease Control monies. But,

despite tribal leaders’ requests that the

health care funds be distributed via

long-standing IHS mechanisms, they

were distributed as noncompetitive

grants.

The grant application system for fund-

ing the response in tribal communities

was problematic for multiple reasons. The

CARES funding grants were time con-

suming and effort intensive, resulting in

delays as long as three months before

payments reached communities. Such

funding is managed like other grants, re-

quiring building administrative manage-

ment and reporting infrastructure in tribal

organizations and often shifting tribal

health professionals’ attention away from

ongoing and critical work. Additionally, it

resulted in inappropriate funding sce-

narios. In a particularly concerning ex-

ample, CARES funding specifically for AI/

AN health was allocated to for-profit cor-

porations in Alaska that do not manage

tribal health—effectively creating a sce-

nario of treating corporations as federally

recognized tribes and reducing funding

that would otherwise have been available

for the pandemic response among tribal

entities providing health services. With

CARES, a greater consultative model with

tribal health leaders could have saved

time and money, as well as prevented a

lawsuit brought by tribal leaders tomodify

eligibility guidelines. Indeed, modifications

to better address direct funding to IHS,

and extensions of CARES grant funding,

were included in the provisions for the

Coronavirus Response & Relief Supple-

mental Appropriations Act of 2021.8

Yet by contrast to the initial federal

response through CARES to the needs

of tribal communities, the Minnesota

state government engaged tribal

leaders early and regularly to assess

tribal preparedness for COVID-19. This

occurred through two different avenues.

In 2018, Minnesotans elected a Native

American lieutenant governor. Her

presence increased state government

respect for, and attention to, the needs

of tribal communities. With the onset of

the COVID-19 crisis, the lieutenant gov-

ernor and her staff began to hold reg-

ular meetings with tribal leaders to hear

their concerns about the consequence

of the pandemic on their communities.

Additionally, since the early days of the

pandemic, the Minnesota Department of

Health has convened biweekly meetings

with tribal health directors, providing

updates on the status of infections and

hospitalizations across the state as well as

state and regional efforts to address

COVID-19. This ultimately led to the state

providing training for tribal community

health members to perform their own

contact tracing—a more effective mech-

anism for understanding the pandemic in

tribal communities. Indeed, Tribal health

directors in Minnesota report that this

has resulted in a better response from

community members. Although it is dif-

ficult to ascertain yet whether these ef-

forts reduced mortality in Minnesota AI/

AN populations, more accurate and

available epidemiologic data provided by

tribes themselves to the state would be

expected to help with public health ef-

forts and overall case reduction in tribal

communities. That is, the deadly impact of

COVID-19 on AI/ANs might otherwise

have been worse.

CONSULTING TRIBAL
HEALTH LEADERS

COVID-19 has significantly affected and

continues to significantly affect tribal
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communities and will likely worsen the

already poor health outcomes of AI/AN

communities for many years. Altering

these outcomes for the betterwill require

significant funding of AI/AN health ser-

vices and infrastructure as well as con-

tinued strengthening of collaborations

with state governments and the US

federal government. Most importantly,

improving the health status of AI/AN

people will require the presence of

AI/AN health leadership at the forefront

of any discussions that affect their

communities.
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The COVID-19 public health crisis has

led to a historic increase in food

insecurity throughout the United

States. Long lines of people—some on

foot, some in cars—waiting to receive

food assistance have made headlines

since March 2020. Photographs of

these lines, reminiscent of photographs

of the bread lines of the Great De-

pression, have highlighted the need for

stronger coordination between gov-

ernment and the charitable food

system to adequately address food

insecurity.

In 2020, Feeding America conserva-

tively projected a 36% growth in national

food insecurity rates: from 11.5% in

2018 to 15.6%.1,2 The proportion of

disadvantaged adults receiving

charitable food rose 61%: from 9.0% in

December 2019 to 14.5% in June 2020.3

To address this increased need, the

charitable food assistance system has

quickly adapted. However, the charita-

ble system alone cannot meet this

staggering hunger crisis. Federal and

state government assistance must be

expanded to support the charitable

food system, as the repercussions of

the pandemic are likely to continue for

years to come.

AN OVERBURDENED
CHARITABLE FOOD
SYSTEM

In June 2020, Massachusetts had the

highest unemployment rate in the

country at 17.4%,4 driving COVID-19

food insecurity rate projections to in-

crease by 59%: from 8.9% in 2018 to

14.2% in 2020.1,2 This increase is the

highest in the nation. According to re-

ports from The Greater Boston Food

Bank’s (GBFB’s) network of 600 food

distribution partners across Eastern

Massachusetts, the number of people

receiving food from GBFB’s food pantry

network doubled from 280000 in May

2019 to 560000 in May 2020 and

remained at similarly high levels

throughout 2020 (Figure 1). The ac-

tions taken by GBFB are representa-

tive of how the charitable food system

has scaled rapidly to address the in-

creased demand for food assistance.

GBFB has had to increase food acqui-

sition by 55%, primarily through

increasing privately funded food pur-

chases by approximately 130%

for March through December 2020

(Figure A, available as a supplement

to the online version of this article at

http://www.ajph.org).

GBFB distributed this influx of food by

relying on a robust and resilient food

pantry network and partnerships with

our state agencies. GBFB’s long-term

support of the network through annual

infrastructure grants for items such as

refrigerators and trucks prepared it to

receive a sudden increase in food. From

March through December 2020, 62% of

the pantries ordered more food from

GBFB than they had during the same

period in the previous year, and 95% of

the network remained open at any given

time during the pandemic (GBFB un-

published administrative data). As the

pandemic evolved, GBFB increased

funding to food pantries and bolstered

support of high-need communities by

developing new partnerships with or-

ganizations that served as pop-up dis-

tribution centers. Through its network,
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GBFB distributed 94 million pounds of

food from March through December

2020, a 58% increase compared with the

same period in 2019 (Figure A). Fruits

and vegetables continued to make up

more than a third of food distributed

(Figure A).

Charitable organizations have used

their networks creatively to respond

to the pandemic. However, these

adaptations are unsustainable with-

out systemic policy changes: 75% of

GBFB’s partner food pantries antici-

pate food supply challenges, 43%

report limited physical space, and

36% report not enough staff and

volunteers as their key concern

(Massachusetts Food Security Task

Force, food pantry and meal provider

survey, November 2020). The sub-

stantial burden placed on the charita-

ble food system must be mitigated by

long-term government assistance to

food banks and individuals. We can

meet the hunger crisis only if our

charitable, federal, and state food sys-

tems work together.

FEDERAL AND STATE
SUPPORT

Since 1983, the US Department of Ag-

riculture (USDA) has provided federal

assistance to food banks by providing

surplus commodities through the

Emergency Food Assistance Program

(TEFAP). TEFAP has expanded since

2019, partly as a result of the USDA’s

increased purchase of food directly from

US farmers—designed to address de-

creased exports attributable to trade

wars—and, as a result, food donations

are expected to drop by 50% in 2021.

The federal government also increased

funding for TEFAP through the Corona-

virus Aid, Relief, and Economic Security

(CARES) Act and the Family First Coro-

navirus Response Act. Additionally, the

USDA created the Coronavirus Food

Assistance Program, which contracts

regional vendors to provide food to in-

dividuals in need. However, some of

these pandemic-specific programs were

only temporarily extended as part of the

relief package that was passed in De-

cember 2020.

States also support charitable food

assistance. The Massachusetts gover-

nor, Charlie Baker, pulled together the

Food Security Task Force, composed of

state agencies and hunger relief orga-

nizations, which prioritized food assis-

tance in the state’s COVID-19 response

and helped focus the state’s collective

response. The Salvation Army, in part-

nership with the Massachusetts Emer-

gency Management Agency, created

nonperishable food boxes that were

distributed to hot spot areas of high

need from May through August 2020.

The state also led the way in rolling out

the Pandemic Electronic Benefit Trans-

fer (P-EBT) program, which came out of

the CARES Act. The Massachusetts

Emergency Food Assistance Program, a

state economic stimulus program cre-

ated in 1995 to support food banks in

Massachusetts with funding to purchase

food, was provided a significant in-

crease, from $20 million to $30 million,

in the fiscal year 2021 state budget.
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FIGURE 1— Monthly Clients Servedby TheGreater Boston FoodBank’s (GBFB) FoodPantryNetwork: Boston,MA, 2006–2020

Note. Of 334 GBFB partner food pantries, 99% submitted data for December 2020. November spikes are attributable to increased pantry use around
Thanksgiving. These are not unique counts because they do not take into account that some households attend multiple pantries each month.
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Similar programs exist in Pennsylvania,

Ohio, New Jersey, and New York.

THE GOVERNMENT’S ROLE
IN REDUCING HUNGER

As these temporary, acute pandemic-

response programs end, perilous food

insecurity rates continue in Massachu-

setts and throughout the country. Fol-

lowing previous recessions, elevated

food insecurity rates typically persisted

for multiple years; after the Great Re-

cession ended, it took nine years for

food insecurity to return to prerecession

levels.5 Long-term federal and state

support is essential to support house-

hold food security for the duration of an

extended economic recovery.

Although the charitable food system is

vital to addressing food insecurity in the

United States, it is only one component.

For every meal provided through food

banks, nine are provided through the

Supplemental Nutrition Assistance Pro-

gram (SNAP).6 Although the December

2020 stimulus package included tem-

porary boosts for SNAP and TEFAP and

improved guidance for P-EBT, this is just

the first step in sustainably addressing

food insecurity. President Biden’s Janu-

ary 2020 executive orders to increase

P-EBT by 15%, increase SNAP benefits

for the lowest-income households, and

revise the Thrifty Food Plan, on which

SNAP benefits are calculated, are

stronger steps in the right direction. The

Biden–Harris administration has also

called on Congress to extend the 15%

SNAP benefit increase and invest an-

other $4 billion in Special Supplemental

Nutrition Program for Women, Infants,

and Children (WIC).

As the charitable food system con-

tinues to experience an increased de-

mand for food, the increased cost of

food, and supply chain disruptions, it

cannot guarantee a consistent food

supply without continued government

support. Throughout the economic re-

covery, the federal government must

increase funding for programs that

support the charitable food system, like

SNAP, WIC, P-EBT, school meals, and

TEFAP. Greater transparency and ac-

countability in new USDA programs will

allow charitable food providers to ade-

quately plan for program changes and

disruptions. States should create food-

purchasing programs, similar to the

Massachusetts Emergency Food Assis-

tance Program, and support state

emergency management agencies to

create large-scale emergency food

programs, such as the Massachusetts

Emergency Management Agency food

box program.

Many people facing food insecurity in

the United States are unable to access

federal safety net programs because of

income level, immigration status, work

requirements, or other disqualifying

factors. Even before the pandemic, it

was not just those in poverty who were

experiencing food insecurity: 32% of the

nation’s food insecure population was

ineligible for federal food assistance

because they had a household income

above the eligibility income threshold.2

Now, more than ever, these eligibility

barriers need to be reevaluated and

increased to successfully reduce hunger

in the United States.

Further, long-term policy initiatives

are necessary to meet Americans’ food

needs and offset the pandemic-induced

unsustainable reliance on food banks as

emergency programs sunset. Systemic

policy solutions include increasing the

minimum wage to $15 an hour nation-

wide, expanding eligibility and perma-

nently increasing benefits for SNAP and

WIC, building on the existing Community

Eligibility Program to create a nationwide

universal school meals program, and

installing P-EBT as a permanent pro-

gram to allow low-income students to

access food during school breaks to

supplement overburdened charitable

food organizations.

Food insecurity was an emergency

long before the COVID-19 crisis. The

United States has the potential to

transform its hunger crisis response into

a sustainable solution if it uses the

multifaceted approach of addressing

the wealth gap while boosting and

sustaining federal nutrition programs to

systematically address food insecurity in

the United States.
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The COVID-19 pandemic reminds us

that our health is vulnerable to

immediate threats emerging from the

ecosystems we inhabit. More insidious

global threats include the increasingly

overt consequences of climate change,

biodiversity loss, and pollution. As the

largest connected ecosystem on Earth,

the global ocean exerts a greater influ-

ence than any other on our climate and

weather, affecting global food produc-

tion and international trade. Much more

importantly, human health is intricately

linked to “ocean health.”1,2

The United Nations has announced

the Decade of Ocean Science for Sus-

tainable Development from 2021 to

2030 (http://bit.ly/3kePT9f). Public

health andmedical professionals should

embrace this timely opportunity to

transform the way we interact with our

seas. We call for a revitalized, inclusive

endeavor to repair the damage we have

done during our careless past and to

protect the myriad benefits available in

the future. Making amends will neces-

sitate bringing together ocean re-

searchers, health professionals, coastal

communities, policymakers, and other

stakeholders to work on delivering a

resilient, sustainable ocean that fosters

improvements in public health.

DANGERS AND BENEFITS
FROM THE DEEP

Dangers to health and well-being arising

in coastal waters, regional seas, and the

global ocean have long been recognized

by marine scientists but less so by the

medical and public health community.1

Our past and present use of our seas as

a waste sink has already had severe,

wide-ranging effects on sea life but also

on humans. The mosaic of risks and

occurrences includes drowning, injury,

loss of livelihood, and property damage

from extreme weather events, tsunamis,

and coastal flooding, together with ex-

posure to harmful algal blooms, chem-

ical pollution, and microbial pollution.

These threats are compounded by the

sea-level rise, ocean warming, acidifica-

tion, and deoxygenation associated with

global change.

Worldwide, more than 250 million

clinical cases of gastroenteritis and re-

spiratory disease are linked annually

to swimming in contaminated seas.1,3,4

Other direct health threats arise

through disease transmission and in-

gestion of toxic substances. For exam-

ple, in indigenous Arctic communities,

persistent organic pollutants accumu-

late to dangerously high levels. Indirect

health effects arise as fisheries collapse

and livelihoods are damaged, especially

in vulnerable coastal communities. Hu-

man activities continue to degrade es-

tuaries and coasts; and they have even

contaminated the deep abyss and polar

seas, leading to the destruction of

habitats and severe losses of

biodiversity.1–4 Further adverse conse-

quences for humanity are likely to follow.
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But it is not all bad news. Healthy

oceans foster healthy people. For more

than 4.5 billion people, approximately

15% of their daily per capita intake of

animal protein comes from marine

products.5 Seafood provides a source of

micronutrients and omega-3 fatty acids

essential for good physical and mental

health. Other natural extracts from

marine organisms have been turned

into disease treatments (e.g., for cancer)

or used in diagnostic tools (e.g., key

enzymes incorporated into tests for

COVID-19 and other viral diseases;

https://bit.ly/37Ekc4b).

The lockdowns during the current

pandemic have been a vivid reminder of

our huge reliance on being able to visit

natural settings, in particular coastal

areas, for health and well-being. Studies

over the past 10 years have demon-

strated that spending time in high-

quality “blue” spaces (through leisure

activities or living in a coastal environ-

ment) directly supports and enhances

health and well-being, combatting obe-

sity and mental health problems, par-

ticularly in deprived populations.6 This

highlights an enormous potential for

these well-being promotion initiatives

and healthcare interventions to address

both preexisting and emerging health

issues beyond the lifetime of the

pandemic.

LAUNCHING A PLAN OF
ACTION

During the past three decades, Oceans

and Human Health (OHH) researchers

have explored how the health of the

ocean influences the social and envi-

ronmental determinants of human

health and well-being. This is a practical

attempt to engage public health and

biomedical professionals with marine

and more general environmental

scientists to create evidence-based

policies and actions in partnership with

affected communities and decision

makers (https://bit.ly/3qXBAst).1

Starting in the United States in the

1990s (https://bit.ly/3aJ1nP4), the OHH

approach has provided a method for

setting priorities for adaptation and

mitigation as the global marine eco-

system transforms. In Europe, the

Horizon 2020 SOPHIE Project (https://

sophie2020.eu/strategic-research-

agenda) has identified three key areas

where interdisciplinary teams from the

OHH community can push forward in-

novative actions with diverse multilevel

stakeholders to respond to current and

future circumstances:

· sustainable seafood for healthy

people;

· biodiversity, biotechnology, and

medicine; and

· blue spaces, tourism, and well-being.

An example of innovative action is the

OHHChair, jointly created in 2018 by the

City of Roses, the University of Girona,

the Fishermen Association of the Town

of Roses, and the Fishmongers Guild of

Catalonia, with the support of diverse

publics (http://www.oceanshealth.udg.

edu/en/where-is-it.html). To facilitate

such sustainable management in part-

nership with local citizens, information

systems need to be established to

measure and link ocean–human health

indicators, providing baselines and en-

abling changes to be monitored over

time.

The drama of social injustice is also

being played out in the OHH arena.

Globally, small island nations, low-

income countries, and poor vulnerable

populations living along coastlines are

already experiencing the often danger-

ous consequences of the climate and

biodiversity crises. They have contrib-

uted the least to the problembut are the

most at risk, and they are without the

resources to respond.1 Nevertheless, as

the current global pandemic is demon-

strating, when humanity faces a great

challenge, extraordinary measures can

be taken. There is now a tremendous

opportunity and public momentum for

health professionals to join with ocean

researchers to help policymakers, the

business community, and the wider public

to address systemic global challenges in a

new way (http://bit.ly/2ZDFMS3).7

We need international alliances,

transdisciplinary collaborations, and

global governance that support inno-

vative, systemic ways of managing ocean

resources. Examples include natural

marine products as ecological alterna-

tives to plastics, marine renewable en-

ergy as an alternative to fossil fuels, and

marine protected areas for restocking

fisheries and helping biodiversity re-

cover. The last of these can also serve as

natural blue infrastructure to protect

against climate change, while giving

people access to nature to promote

their physical and mental well-being.1,6,7

These first steps toward integrating

public health into OHH will need to

involve us all (see box on pp. 830–

831). Success can be achieved only by

instilling proenvironmental behavior

at individual and community levels

and by involving affected communities

and stakeholders in participatory

governance to develop local solutions

to the issues they face. The personal

meaning of the challenges that com-

munities face and the sense of per-

sonal vulnerability can generate

greater awareness and create en-

gagement. Providing practical solu-

tions locally can empower sustainable

actions, especially when supported by

national and international higher-level
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policies and regulatory frameworks

(http://bit.ly/3btc7Ao).

SUMMARY

The devastating COVID-19 pandemic

and the perilous state of our seas have

made clear that we share a single planet

with a single global ocean. Our moral

compass points to addressing the

myriad threats and opportunities we

encounter by protecting and providing

for everyone, both rich and poor, while

learning to sustain all ecosystems. The

UN Ocean Decade is a chance to truly

transform the way we interact with the

global ocean. Given how critical the link

is between the oceans and human

health and how important the ocean is

for humans, achieving the aims of the

Ocean Decade should not be left to just

the ocean community. By working to-

gether, we add impetus to finding

powerful, effective, new ways to foster a

step change in public health.
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Actors Possible (First) Stepsa

Medical and social care sector (doctors, nurses,
mental health experts, social workers), public health
experts

· Integrate with individual and community health
promotion activities, “Blue prescriptions” (and
monitoring)b

· Include OHH in medical curriculum

· Work with environmental and city planners to
seek cobenefits in planning for humans and the
environment

· Get involved in advice and activities at local,
national, and global levels

Researchers

· Build on the OHH Strategic Research Agenda
(a first step)b

· Research the evidence gaps and provide evidence
to policymakers

· Promote transdisciplinary training

· Design and support implementation of dedicated
OHH indictors, data streams, and repositories

· Get involved in community cocreation and listen!

· Get involved in science advice activities at local,
national, and global levels to facilitate evidence-
based policy

Citizens (local residents and tourists)

· Enjoy the sea, coasts, and blue spaces safely and
sustainably

· Encourage school projects on ocean literacy,
respect for the sea, sustainability, and citizen
responsibility and involvement

· Participate in clean-up activities (e.g., Plogging,
Sweden; Surfers Against Sewage, United
Kingdom)

· Seek out science activities near your home
involving citizens (monitoring, counting)

· Listen to stories from the elderly and others
about the sea

Private organizations (tourism operators, holiday
rentals, camp sites, etc.), businesses, and
nongovernmental organizations

· Inform clients onwhat a stay by the sea can do for
their health and the importance of ocean health
for their health

· Involve clients in citizen science projects

· Ask their feedback on their experiences including
impact on their health and well-being

· Share these experiences (Web site, OHH
platform)

Large international and local businesses

· Review and act on the impacts of supply chain,
waste, and other business activities on ocean
health

· Share these actions within and beyond the
individual business (Web site, OHH platform)

· Support employee and local community activities
that support ocean health

· Join with other similar businesses and supply
chains to share best practices and drive
innovation toward a healthy ocean

Local planners and policymakers
· Integrate OHH as part of your local programming

· Engage in listening and cocreation events with
local citizens

Continued

Ideas on Possible First Steps to Improve Ocean and Human
Health (OHH) Interactions for the Public Health and Other
Communities, Not Exhaustive
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Project] and 666773 [H2020 BlueHealth Project]);
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Continued

Actors Possible (First) Stepsa

· Secure equitable access to the coasts and sea in
spatial plans with environmental sustainability
and quality at the forefront

·Workwith public health and environment officers
on benefits and risks from the ocean

National and regional ministries (health, water,
environment, fisheries and agriculture, industry)

·Monitor continuously the effects on downstream
usages in policy development (system-based
approach) on health of humans and the
environment

· Assess environment and human health in
collaboration with citizens and experts

· Develop a common language and work with
diverse stakeholders

Policymakers

· Prioritize the OHH agenda and work on
awareness across different directorates

· Develop a common language on OHH

· Facilitate interdisciplinary discussions and
funding for OHH research and training cocreated
with communities

· Include the interdependencies of environment
and health in all policy development

Diverse groups · Consider coming together to propose specific
local, regional, and global UN Ocean Decade
Actions (e.g., networks, dedicated resources,
research programs, etc.)c

aExamples can be found at https://sophie2020.eu; https://en.unesco.org/biosphere; https://www.
blueclimateinitiative.org.

bExamples can be found at https://sophie2020.eu/strategic-research-agenda.
cExamples can be found at https://www.oceandecade.org/events/134/United-Nations-Decade-of-
Ocean-Science-for-Sustainable-Development-2021–2030–Call-for-Decade-Actions-No-012020.
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A number of public health groups,

including the American Public

Health Association (APHA), have recently

called for warning labels on alcoholic

beverages to inform the public of the

increased risk of cancer.1,2 The Interna-

tional Agency for Research on Cancer

classifies alcohol as a group I carcinogen,

in the same league as tobacco, human

papilloma virus, and hepatitis.3 Epide-

miologists have reported a link between

cancer and alcohol consumption for

decades (e.g., Flamant et al.4; Williams

and Horm5), with consistent associations

with cancers of the (1) oral cavity and

pharynx, (2) esophagus, (3) larynx, (4)

liver, (5) breast, and (6) colorectum

(ranked by strength of association). The

American Society of Clinical Oncology’s

(ASCO) Committee on Alcohol and Can-

cer also calls for (1) promoting public

education, (2) supporting policy efforts

through the use of evidence-based

strategies, (3) providing education to

oncology providers, and (4) identifying

research gaps between alcohol and

cancer risk and outcomes.6

Together the APHA and ASCO state-

ments are timely, as warning labels have

the clear advantage of ensuring mes-

saging directly to the consumers of a

product, but such messages are less

effective when health providers do not

reinforce them. ASCO’s influence is criti-

cal because there is a documented lack

of physician, as well as general public,

awareness of the association between

alcohol and cancer risk (for a recent

systematic review, see Scheideler and

Klein7). The lack of awareness of cancer

risk, and reinforcement if risk is known,

may be because the relative risk between

alcohol and common cancers, like breast

and colorectal cancers, is much more

modest than the relative risk for alcohol

and oral cavity and liver cancers. There

has been some consistent evidence

supporting a cardioprotective effect of

moderate alcohol consumption that only

recently has been debunked.8 Thus, now

is the time to push for broader aware-

ness of the alcohol and cancer connec-

tion. In addition to the strategies put

forth in the APHA and ASCO statements,

we believe that the strategic use of

countermarketing, a marketing strategy

successfully used to change risk per-

ceptions and behavior toward smoking,

may hold the key to helping create

awareness of alcohol as a carcinogen.9

COUNTERMARKETING

Although the use of warning labels is one

component of many product-based

public health campaigns, it is likely to

have only a limited impact without

structural changes, as we have seen with

cigarette smoking.10 The recent APHA

policy statement on reducing population-

level health effects from alcohol outlines

some of these structural approaches.11

For reducing population-level effects of

alcohol on different cancers, given the

long latency between exposure and

cancer diagnoses as well as the recog-

nition that alcohol habits start in ado-

lescence and early adulthood, structural

changes that can augment the use of

warning labels and other public health

measures specifically to younger adults

is needed. Aggressive public policy

changes, such as restrictions on alcohol

advertising and economic disincentives,

may work to reduce alcohol use in young

adults; however, we believe an approach

that focuses on the success of the anti-

smoking advertising campaign “truth”

using countermarketing may be an ef-

fective first step.

Beyond the medical community, the

commonly held belief that moderate

alcohol consumption is physically
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beneficial is mainly owing to the alcohol

industry’s strategic focus on maintaining

its “health halo.”12 For instance, using

public relations to support breast can-

cer charities with “pink-washed” prod-

ucts.13 Efforts to communicate the risks

of alcohol consumption at any level are

challenged by both a media landscape

of widespread unrestricted alcohol

marketing and the cultural view that

drinking is a social norm.

Lessons learned from more than 50

years of antismoking messaging and

other public health interventionsmay be

useful for successfully cutting through

the bombardment of positive messaging

on alcohol consumption from advertis-

ing, product placement, and portrayals of

drinking in the mass media. For example,

even with the full support of the health

care community and government

policies—such aswarning labels, tobacco

taxation, a ban on TV and radio adver-

tising, and antismoking public service

announcements—youth smoking in the

United States (12th graders) was re-

duced by only 0.07% from 1980 to

2000.14 By contrast, the next 19 years

show a striking difference, with a decline

of 18.9%.14 There are numerous contrib-

uting factors at play that can, in part, ex-

plain this decline; however, the most

notable from a marketing perspective

was the implementation of a counter-

marketing strategy.

Countermarketing focuses on dis-

crediting an opponent’s message and

has been a powerful strategy in public

health campaigns when corporations

are depicted as bad actors.15 The Truth

Initiative’s countermarketing “truth”

campaign, which rolled out nationally in

2000, became one of the most suc-

cessful antismoking campaigns to

date.16 This campaign successfully

changed adolescents’ risk perception of

smoking not through fear appeals or

loss-framed messages but through

countermarketing that discredited the

message presented by the tobacco in-

dustry. For example, the “truth” TV

commercial “Squadron” shows a num-

ber of small planes flying over a crowded

beach pulling an airplane banner with

the question “What’s in cigarette

smoke?” followed by dozens of planes

with banners listing toxic chemicals.

The commercial ends with the tagline

“Knowledge is contagious.”17

Countermarketing campaigns are

often particularly successful among

adolescents, as the industry, not the

consumer, is depicted as the bad actor.

In addition to the successful anti-

smoking “truth” campaign, counter-

marketing techniques have been

employed to raise awareness about

unhealthy foods and beverages.9 We

propose that by using the alcohol

industry’s focus on maintaining their

health halo and their practice of pink

washing, countermarketing may pro-

vide the necessary impact to produce

attitudinal change.

CAMPAIGNS AGAINST
BINGE DRINKING?

Important recent epidemiological18 and

laboratory evidence19 on the indepen-

dent role (on cancer risks) of binge

drinking and the biological effect of al-

cohol on stem cells, respectively, pro-

vides a promising path for public health

action on binge drinking over more

general campaigns about alcohol avoid-

ance. There is the practical reality that

alcohol consumption is woven into the

fabric of many cultures, but binge

drinking is not. Countermarketing cam-

paigns that inform the public that cancer

risk can be reduced by eliminating binge

drinking may be more palatable than

complete abstinence. However, recent

data from the Centers for Disease Control

and Prevention demonstrated that most

adults are not asked specifically about

binge drinking by their health care pro-

fessional even if they are asked about

alcohol use.20 Even more sobering, of

those who reported to their health care

provider that they did engage in binge-

level drinking, less than half of the ad-

mitted binge-drinking individuals

(41.7%) were provided with information

about the harms of heavy drinking, and

only a fifth (20.1%) were specifically told

by their health care provider to reduce

their level of drinking.

The first step in creating awareness

regarding the link between cancer and

alcohol can be best accomplished by

focusing on a multifaceted communi-

cation approach, including the use of

warning labels, community provider

education, and countermarketing cam-

paigns. The similarities between the

alcohol industry’s and the tobacco

industry’s misuse of health data set the

stage for another “truth”-like counter-

marketing campaign focused on ex-

posing the alcohol industry’s creation of

a health halo while delivering the mes-

sage that binge drinking, in addition to

overall alcohol consumption, is linked to

cancer risk. Although COVID-19 may

have increased alcohol use,21 the pan-

demic disrupted behavioral routines

that may provide a more receptive au-

dience to marketing interventions to

change attitudes and behavior toward

alcohol.22 Using public health commu-

nication tools such as warning labels

and community provider education is

critical for creating public awareness of

alcohol as a carcinogen, but to change

attitudes and ultimately behavior to-

ward alcohol use will entail creating

persuasive health communication fo-

cused on truth telling and individual

well-being.
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Global outrage followed the murder

of George Floyd by now former

Minneapolis, Minnesota, police officers.

The outrage was targeted at police

brutality—police conduct that dehuman-

izes through the use of physical, emo-

tional, or sexual violence as well as verbal

and psychological intimidation, regardless

of conscious intent—one of the oldest

forms of structural racism.1 In decrying

police brutality, many public health orga-

nizations issued statements declaring

racism a public health crisis, with promises

of change. However, change is stymied

if we do not critically evaluate how the

discipline (scholarship, conceptual frame-

works, methodologies), organizations

(governmental, nonprofit, and private in-

stitutions that seek to promote population

health), and public health professionals

(in academia or practice) contribute to

structural racism that is manifested in

police brutality, among many other

outcomes.

“Structural racism” here refers to poli-

cies and practices, in a constellation of

institutions, that confer advantages on

people considered White and ideologies

that maintain and defend these advan-

tages, while simultaneously oppressing

other racialized groups.2 Structural rac-

ism is sustained through White su-

premacy: the glossary of conditions,

practices, and ideologies that underscore

the hegemony of whiteness and White

political, social, cultural, and economic

domination.3,4 White supremacy makes it

possible for structural racism to repro-

duce over time, albeit with different

mechanisms, from the enslavement of

Black people to mass incarceration.

Consideration of White supremacy

makes visible that structural racism is

“White controlled,”4 and without exam-

ining the former, we will not dismantle

the latter in public health.

Public health is organized in a

framework of three core functions—

assessment, policy development, and

assurance—and 10 essential public

health services (EPHSs). The framework

is meant to help public health “speak

with one voice” about what public health

is and what it aspires to do.5 This

framework has been immensely influ-

ential. Accreditation of public health

departments and educational programs

partially relies on EPHSs and is included

in some state statutes. The EPHSs are

taught in our classrooms, are used for

performance measurement and evalu-

ation, and have helped to communicate

to the public and policymakers what

public health is about.5

The revised EPHSs were recently re-

leased, 25 years after the original frame-

work was developed. The most important

change is that the framework now centers

equity, defined as a “fair and just oppor-

tunity for all to achieve good health and

well-being.”6 In the equity statement, rac-

ism is mentioned as one of the “forms of

oppression” that the EPHSs should ad-

dress. Living up to the potential of equity

requires directly addressing structural

racism and White supremacy. We provide

examples of strategies in the core func-

tions and EPHSs to do so (Table 1 pres-

ents a summary of these).

ASSESSMENT

The core function of assessment is a

focus on surveillance. The first EPHS is to

“assess and monitor population health

status, factors that influence health, and

community needs and assets.” The revi-

sion to this EPHS emphasizes “root

causes of inequities.” If police brutality

and structural racism are root causes,

then our health surveillance systems and

surveys, such as the National Health In-

terview Survey and the Behavioral Risk

Factor Surveillance System (BRFSS),

should routinely track experiences of

police brutality, as well as exposure to

structural racism. Embedding geocoded

information on racial inequities in socio-

economic status in the National Longi-

tudinal Study of Adolescent Health is a

good example of this approach.7 We

should assess indicators of structural

racism, such as racial inequities in

Editorial Alang et al. 815

A
JP
H

M
ay

2021,Vo
l111,N

o
.5

OPINIONS, IDEAS, & PRACTICE



opportunities, legislation, and policy

outcomes; criminalization and incarcer-

ation; and neighborhood- or zip code–

level inequities in assets, debts, political

participation, housing, and employment

patterns.8,9

In 2002, BRFSS added an optional

module, Reactions to Race, but few

states administered it. That our surveil-

lance systems do not routinely collect

data on racism is one indication of how

White supremacy plays out in public

health: ignoring everyday experiences

of, and exposures to, salient stressors

among Black people, Indigenous people,

and other people of color (BIPOC).

Expanding analyses of the impact of

structural racism and White supremacy

on the distribution of needs and assets

in communities should be a critical as-

pect of assessment.

The second EPHS is to “investigate,

diagnose, and address health problems

and hazards.” Using the example of

police brutality, scholars need to con-

tinue to identify mechanisms such as

mass incarceration, stress proliferation,

institutional mistrust, and economic and

financial strain that link health with ex-

posure to and experiences of police

brutality.1 We must also investigate the

mechanisms through which other indi-

cators of structural racism and White

supremacy shape health outcomes.

Hitherto, public health has accounted

for race in health disparities research

but has rarely examined the role of

structural racism.10

POLICY DEVELOPMENT

Public health’s third essential service is

to “communicate effectively to inform

and educate people about health, fac-

tors that influence it, and how to im-

prove it.” Global protests against racism

and the attention to racial inequities in

the impact of COVID-19 present no

better time to confront White suprem-

acy in communication. However, public

health institutions such as the Centers

for Disease Control and Prevention did

not issue any specific official statements

on structural racism. Statements that

some other public health organizations

have released fall short. For example,

the American Public Health Association

stated:

TABLE 1— Public Health’s Core Functions and Essential Services as an Organizing Framework for
Dismantling White Supremacy

Core Functions Essential Services
Example Strategies for Dismantling White

Supremacy

1. Assessment

1. Assess and monitor population health status, factors that
influence health, and community needs and assets

Routinely track and report respondents’ exposures to and
experiences of police brutality and other indicators of
structural racism and White supremacy

2. Investigate, diagnose, and address health problems and
hazards affecting the population

Investigate the complex mechanisms through which White
supremacy shapes health outcomes

2. Policy development

3. Communicate effectively to inform and educate people
about health, factors that influence it, and how to improve it

Educate the public and policymakers on indicators of White
supremacy and how these might shape the social
determinants of health

4. Strengthen, support, and mobilize communities and
partnerships to improve health

Ensure equitable allocation of resources and redistribution
of power in community partnerships

5. Create, champion, and implement policies, plans, and laws
that affect health

Policies must center the experiences of thosemost affected
by structural racism and White supremacy

6. Utilize legal and regulatory actions designed to improve
and protect the public’s health

Develop and enforce regulations and policies to dismantle
practices that maintain structural racism and White
supremacy

3. Assurance

7. Ensure an effective system that enables equitable access
to the individual services and care needed to be healthy

Acknowledge racist systems, advocate antiracist policies,
and link Black people, Latinx people, Indigenous people, and
other people of color with a range of resources

8. Build and support a diverse and skilled public health
workforce

Set clear expectations for education on equity. Schools of
public health and public health institutions should set
measurable goals on racial equity competency for students
and practitioners

9. Improve and innovate public health functions through
ongoing evaluation, research, and continuous quality
improvement

Focus on critical race conceptual frameworks and antiracist
methodologies. Mandate measuring and reporting
diversity, equity, and inclusion efforts

10. Build andmaintain a strong organizational infrastructure
for public health

The infrastructure for teaching, research, and practice
should be grounded in critical race theory so that the
implications of historical and contemporary manifestations
of White supremacy are addressed
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[Theorganization]denounces theuse

of violent methods by law enforce-

ment against peaceful protesters. The

current protests are the result of the

American people rightfully demand-

ing an end to the racial profiling by

some police officers and a system of

structured racism resulting in dis-

proportionate harm to the health

of individuals and communities of

color.11

Although the full statement acknowl-

edges racism as a public health crisis,

it neither educates readers on the

meaning and manifestations of racism

nor implicates White supremacy. Public

health has largely failed to take advan-

tage of this opportunity to educate

the public about racism and White

supremacy, beyond well-intentioned

statements that can often be distilled to

“racism is bad” and “‘they’ [the police,

other institutions, and people who are

racist] need to do better.” Public health

organizations, institutions, and practi-

tioners must actively educate the public

about the role of racism in producing

health inequities. For example, speaking

up against the recent surgeon general’s

report on maternal mortality,12 which

does not mention racism as a funda-

mental cause of racial inequities in ma-

ternal health outcomes, and against

policies such as former president Trump’s

Executive Order 13950, which banned

training in critical race theory, are neces-

sary actions for educating thepublic about

factors that influence health.

The fourth EPHS is “strengthen, sup-

port, and mobilize communities and

partnerships to improve health.” The

revised version focuses on authentic

relationships to promote equity. Au-

thenticity is difficult to achieve given

inherent power differentials. Public

health leaders, most of whom are White,

primarily make decisions about the al-

location of resources for research and

practice, shape engagement of stake-

holders, and determine whether and

how the perspectives of community

members are used.13 Redistributing

power in community partnerships can

help challenge White supremacy. Our

community partnerships should be

characterized by frequent open con-

versations about power dynamics that

are at play. We also think it is time for

our funding agencies to not fund

community-based research unless re-

searchers demonstrate that the allo-

cation of resources is fair and there is

equitable compensation for commu-

nity partners.

Public health’s fifth EPHS is to “create,

champion, and implement policies, plans,

and laws that affect health.” The knowl-

edge that informs policy should be

grounded in the experiences of those

most affected. But policymakers and

academic researchers are predominantly

White.14,15 As a result, White intellectual

dominance characterizes the production

of knowledge, its translation into practice,

and the formulation of policy. As a pro-

fession, we need to address the reality

that research led by Black scholars who

have the experiential knowledge of how

racism and White supremacy affect

health is less likely to be funded than

research led by their White counter-

parts.16 We must also prioritize work that

centers the experiences of historically

excluded populations most affected by

White supremacy. One way forward is to

engage more meaningfully with grass-

roots organizations such as Black Lives

Matter and to extend our professional

responsibilities to include community-

engaged advocacy for the policy priorities

these organizations have articulated.

Public health must be intentional about

finding ways to create space for those

without formal power to influence deci-

sion-making through the expertise of

their lived experiences, especially expe-

riences of racism.13

The sixth EPHS is “utilize legal and

regulatory actions designed to improve

and protect the public’s health.” Public

health performs this service well when

it comes to enforcement in areas such

as immunization, tobacco, and alcohol

regulations. However, the field is yet to

develop regulations to dismantle prac-

tices that specifically uphold structural

racism and White supremacy. For ex-

ample, public health should be at the

forefront of enforcing regulations to

prevent disposal of toxic waste in Black

and Indigenous communities. Mandat-

ing restorative justice practices that

prevent the disproportionate incarcer-

ation of BIPOC is necessary.

ASSURANCE

Under the core function of assurance,

the seventh EPHS is ensuring “an ef-

fective system that enables equitable

access to the individual services and

care needed to be healthy.” We must

first recognize areas of significant need

and acknowledge how historical and

contemporary forms of racism act as

barriers to accessing services that meet

these needs. For example, public health

institutions and organizations should

address the ongoing mistrust in medical

institutions and the COVID-19 vaccine

hesitancy by first acknowledging the

harm science and medicine have inflic-

ted on Black, Latinx, and Indigenous

communities. Promoting vaccine uptake

must be done simultaneously with ad-

vocating policies to ensure access to

testing, treatment, and other resources

needed to survive the pandemic. For

communities to trust in public health

and utilize the services and systems we
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provide, public health must first be

trustworthy.17

The eighth EPHS is “build and support

a diverse and skilled public health

workforce.” We know that the public

health workforce is disproportionately

White, especially at the supervisory and

managerial levels.14 Schools of public

health are also disproportionately

White. In 2017, only 0.2% of tenured

faculty were Native American, 3.8% were

Black, and 7.4% were Latinx/Hispanic,

and those numbers have barely budged

in years.15 That a predominantly White

profession and discipline is charged with

educating and addressing the needs of

communities that are disproportion-

ately Black, Indigenous, and Latinx sus-

tains White supremacy within public

health. White frames dominate the in-

formation we convey, the interventions

we develop, and the policies we imple-

ment, all of which are often completely

disconnected from the experiences of

the people most likely to experience

health inequities.

The training that public health practi-

tioners often receive is partially respon-

sible for our inability to address structural

racism and White supremacy. Leading

textbooks intended for undergraduate

education often fail to critically analyze

the concept of race and barely touch on

racism. Moreover, a recent review of 59

accredited schools of public health found

that only 33% mentioned diversity, in-

clusion, or equity in their public mission,

vision, or values statements, and 20%

made no mention of any of these terms

in their goals, objectives, or strategic

plans.18 It is encouraging that the revised

EPHS nowmentions building a workforce

that “practices cultural humility.” But

cultural humility in place of discussions of

structural racism and White supremacy

will not change much and echoes hang-

ing our hats on the term “implicit bias,”

rather than talking about forms of racism.

To begin to make antiracist training real,

it is imperative that the Council on Edu-

cation for Public Health set clear expec-

tations for education on equity and

racism and that schools and organiza-

tions set goals for racial equity compe-

tency for students and practitioners that

are measurable and for which someone

is accountable. Metzl and Hansen19 have

made the case for structural competency

to be integrated into medical education,

and the same should be promoted in

public health.

The ninth EPHS is “improve and in-

novate public health functions through

ongoing evaluation, research, and con-

tinuous quality improvement.” It has

been 10 years since Ford and Air-

hihenbuwa20 laid the foundation of how

critical race theory could help examine

and address health inequities, but much

of public health research still documents

how health risks, behaviors, and out-

comes vary by race, rarely naming rac-

ism10 and with the concept of White

supremacy almost invisible. We fully

support the recommendations of Boyd

et al.21 for standards that include

rejecting the publication of articles that

use race but do not examine racism.

Dismantling White supremacy through

quality improvement also requires us to

make diversity, equity, and inclusion a

meaningful part of the Public Health

Accreditation Board and Council on

Education for Public Health accredita-

tion standards by requiring institutions

and organizations to publicly report

student, faculty, and workforce statistics

by racial group.

The 10th EPHS is to “build and

maintain a strong organizational infra-

structure for public health.” This service

emphasizes ethical leadership, trans-

parency, inclusivity, accountability, and

equitable distribution of resources.

Yet, many public health teaching insti-

tutions reside on land and have built

endowments by selling land taken from

Indigenous people through displace-

ment and genocide.22 The wealth of

other institutions is grounded in the

selling of Black persons who were

enslaved.23 Public health institutions

have to thoughtfully engage with the

reparations movement within their own

institutions and nationally. And the in-

frastructure for teaching, research, and

practice should be grounded in critical

race theory so that the implications of

historical and contemporary manifesta-

tions of White supremacy are addressed.

CONCLUSIONS

The core functions and EPHSs have al-

ternatively been called “guidelines,” “vo-

cabulary standards,” a “framework,” and

“principles.” They provide a way of mak-

ing sense of what public health is to us

and to others. It is encouraging that the

most recent revision centers the concept

of equity. But to live up to equity in our

EPHSs, they must also tackle structural

racism and its roots: White supremacy. In

the tradition of public health, we advo-

cate going upstream to deliver the

EPHSs, but fully going upstream requires

naming and dismantling White suprem-

acy. Success requires building alliances

across systems to address the range of

social determinants of health caused by

White supremacy.

Assessment must include data collec-

tion, monitoring, and reporting racism

pertinent to the health of BIPOC. Policy

development must center on communi-

cation about White supremacy, building

authentic community partnerships, elimi-

nating regulations that sustain White su-

premacy, and centering the experiences

of people most affected by White su-

premacy. Assurance requires us to
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analyze the impact of White supremacy

on training curricula, scholarship, the

racial composition of the public health

workforce, and the public health

infrastructure.

Sustained underinvestment in public

health is a considerable barrier to achieving

equity in the EPHSs, but this barrier fades in

comparison with the disproportionately

greater underinvestment in people who

are more likely to experience early mor-

tality because of White supremacy. We

believe that addressing White supremacy

does not require more money; it requires

the reallocation of resources.

Although the strategies presented

here are based on deeply and honestly

examining the field and profession of

public health, we echo an earlier call for

self-reflection by individual scholars and

practitioners: “We must ask ourselves if

our own research, teaching, and service

are fundamentally and unapologetically

antiracist.”1(p664)
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Risks of adverse health effects be-

cause of exposure to environmen-

tal factors or diet vary widely. People

who smoke one to 10 cigarettes a day

have a 2.6-fold higher risk of dying early

and an 18.4-fold higher risk of lung

cancer than nonsmokers.1 In contrast,

the risk of dying because of air pollution is

only 1.08 times higher for a person living

in a European city than for a person living

in a rural area with an average annual 10

micrograms per cubic meter lower

exposure to particulate matter (par-

ticulate matter with a diameter of

≤2.5 μm; PM2.5).2

It may seem that the magnitude or

relevance of the relative risk of air pol-

lution is trivial in comparison with the

relative risk of smoking. Some authors

have even proposed that it would be

better not to inform the public about very

small environmental relative risks.3

Nevertheless, interventions to reduce the

effects of air pollution are considered at

least as important as interventions to

reduce smoking because, on the basis of

the same relative risks, the number of

people at the global level dying each

year because of air pollution is esti-

mated at 4.9 million and the number

dying from smoking is estimated at 8.1

million.4 Therefore, authors have ar-

gued that it is important to consider

the effects of health determinants and

health outcomes from a population

perspective.5

Authors of systematic reviews sum-

marize and synthesize the effects of ex-

posures or interventions. Preferably, this

will include judgments of the importance

of these effects for an individual and a

population. Systematic review authors

typically present their results as the rel-

ative risk for the intervention or exposed

group versus the control or unexposed

group. The relative risk makes the effects

of interventions easily comparable, but

the impact is impossible to judge without

knowledge of the baseline rate. A rel-

ative risk of 0.5 will result in a change

in the risk of death of 0.25% if the

baseline rate of death is 0.5%, but

the same relative risk will result in a

change of 25% if the baseline rate is

50%. That is why risk communication

studies have revealed that effects of

interventions are best understood as

changes in absolute risks. To be able to

calculate an absolute risk or risk differ-

ence, we need to know the baseline rate

of the disease or event that is being

measured.6,7

To explore the importance of a pre-

ventive effect from the population per-

spective, Rose put forward the “prevention

paradox,”8 according to which a small

mean reduction in exposure for the en-

tire population is more beneficial than a

very large exposure reduction for only

those who are at high risk. This paradox is

especially relevant for decisions in which

individual or population exposure

reduction options exist, such as

in lowering cholesterol or alcohol

consumption.9,10 However, it remains

unclear how the relevance of a small re-

duction in the population mean risk

should be judged by systematic reviewers

or decision-makers.

Here we use Cochrane reviews to

explore how presentation of effect sizes

from the individual or population per-

spective can influence judgments

about the importance of these effects

and prevention strategies. We pro-

vide guidance for systematic review

authors on how to consider the

individual and the population

perspective.

Judging the importance of effects

can be confusing because people use
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different terms for the population per-

spective. Some use population risk, but

this is inaccurate as there is only one risk

that applies to both the individual and

the group. Therefore, we use the term

perspective because it is the perspective

that changes the judgment. Here we use

this as a public health perspective. We

define the population perspective as the

judgment of the impact of a risk or in-

tervention for a group of individuals,

similar to the concept of population

health.5 Usually this is expressed as

the number of individuals affected by

the risk or the intervention. From the

population perspective, it is also possible

to observe differences in the distribution

of the risks or effects in the group, which

is important for judging equity.

WAYS OF ACCOUNTING
FOR THE INDIVIDUAL
PERSPECTIVE

The individual perspective is typically used

when considering the effects of a medical

treatment. When the beneficial effects of

an intervention outweigh the harmful

effects, treatment effects will be judged as

meaningful if they exceed a minimally

important difference. The minimally im-

portant difference is defined as the

smallest change in the outcome measure

that is experienced as an improvement by

individuals.11 This typically involves the

use of patient-reported outcomes that

measure functioning or symptom burden

or severity.12 For other outcome mea-

surements such as survival or mortality, it

is unclear how people judge what degree

of risk is meaningful; this may depend on

individual preferences. For example,

chemotherapy in early-stage breast can-

cer is associated with only a small in-

crease in 5-year survival, and it is unclear

whether such an increase would be

judged as meaningful by patients.

The number needed to treat (NNT)

metric has been developed to facilitate

judgments of the effects of treatment,

expressed as relative risks from the in-

dividual perspective. This measure is not

better understood by patients than an

absolute risk reduction. It also lacks a

cutoff such as the minimally important

difference to judge its relevance, and

therefore it is not helpful in making a

judgment about the importance or

magnitude of an effect size from the

individual perspective.6,13 Presenting

risks on a risk ladder that arranges

several comparable risks in order of

magnitude could be a helpful aid in

communicating mortality risks.13

Prevention can be defined as an in-

tervention to stop healthy people from

experiencing future adverse health ef-

fects. From the individual perspective,

judging the effects of prevention is more

complicated. There is no minimally im-

portant difference that can help in this

case because the intervention is applied

to healthy people without symptoms or

complaints. An individual will balance the

costs of an intervention and the effort

needed to implement it versus the in-

tervention’s future benefits.

Even though good systematic reviews

are missing, studies consistently report

that people are willing to put effort into

individual preventive action only if they

expect considerable absolute risk re-

ductions. For example, it has been

shown that people are willing to take

preventive cardiovascular disease

medication only if it results in an abso-

lute risk reduction of at least 30%14,15;

such a desired risk reduction is much

larger than the clinical effects of the

medication. These findings are consis-

tent with the theory of discounting, in

which future costs or health risks are

valued less than those faced today.16

WAYS OF ACCOUNTING
FOR THE POPULATION
PERSPECTIVE

From the population perspective, the

difference between therapy and pre-

vention seems less important. Tomake a

judgment about treatment from the

population perspective, the risk differ-

ence between the intervention and

control groups should be used. This risk

difference can then be expressed as the

number of events that can be prevented

for a given population, such as the

number of people dying from a myo-

cardial infarction or tuberculosis. The

population can be the population of the

country or jurisdiction in which the study

has been performed. It can also be

expressed for an average country size of

30 million, which will facilitate compari-

sons between countries.

Several attempts have been made to

better express the impact of treatment

at the population level. Heller and

Dobson proposed that, by taking into

account the incidence of a disease and

the implementation of an intervention,

one can calculate an NNT for a specific

disease at the population level.17 The

population NNT is the number of indi-

viduals in the entire population for

whom the intervention must be avail-

able to prevent one event. According

to Smeeth and Ebrahim, it would be

better to take decreases in effective-

ness into account when health care

trials are implemented. The community

effectiveness NNT would thus be sub-

stantially larger than an NNT derived

from a trial.18

With respect to prevention of health

effects from environmental or lifestyle

risk factors, the impact at the population

level also depends on the prevalence of

the exposure, in addition to the baseline
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rate and the relative risk.19 The preva-

lence of the exposure and the relative

risk of the effects of exposure are used to

calculate the population-attributable

fraction (AFp).20 The assumption that all

exposures can be avoided leads to a

relative risk of intervention equal to

1−AFp. This calculation is similar to those

used for the global burden of disease

due to risk factors.4 Table 1 shows, as an

instructional example, that reducing air

pollution can have a higher impact on

mortality at the population level than

reducing smoking. It is important to note

that this is a simplification that does not

consider a time horizon and uncertainty.

It is also assumed that all smokers can be

turned into nonsmokers and that all air

pollution can be decreased by three units

of exposure, which is not the same as a

well-defined intervention.21

Judged from the individual perspec-

tive, environmental risks such as those

resulting from air pollution will hardly be

relevant. Reducing PM2.5 with three

units of exposure (30 µg/m3) could

potentially reducemortality by 30%. This

would reduce the average absolute risk

of mortality from 8.0 per 1000 to 6.6 per

1000. Relative to the individual expec-

tations of the preventive interventions

described earlier, this absolute risk re-

duction of less than 1.4 per 1000 will be

only minimally relevant from the indi-

vidual perspective.

Air pollution and mortality is an ex-

ceptional case because thebaseline rate is

high, and all individuals are exposed to

polluted air. In the case of other risk fac-

tors, the resulting number of preventable

events could bemuch lower. It is therefore

important to make assumptions explicit

and to model consequences, as in the

earlier-described example.

SALT REDUCTION AND
CARDIOVASCULAR
DEATHS

Salt reduction in preventing cardiovas-

cular deaths provides another good

example to judge the relevance of

results from the individual perspective

and from the population perspective.

From the individual perspective, there

should be a substantial reduction in

absolute mortality risk that will be bal-

anced against the effort needed to de-

crease individual salt consumption.

From the population perspective, a re-

duction in salt intake, albeit a small re-

duction, should lead to the prevention of

a considerable number of deaths.

The Cochrane Library includes three

reviews of the preventive effects of salt

reduction.22–24 In one review, Adler et al.

synthesized randomized controlled trials

that examined whether low-salt diets lead

to reductions in cardiovascular events and

mortality.22 They found relative risks of

cardiovascular disease mortality of 0.67

(95% confidence interval [CI]= 0.40, 1.12)

among normotensive individuals and 1.00

(95% CI= 0.86, 1.15) among hypertensive

individuals. The authors concluded that

“there is insufficient power to confirm

clinically important effects of dietary advice

and salt substitution on cardiovascular

mortality. They [the interventions] generally

required considerable efforts to implement

and would not be expected to have an

effect on the burden of cardiovascular

disease commensurate with their costs.”22

However, they did not provide a definition

of “clinically important effects” and whether

they considered these effects from the in-

dividual or the population perspective.

In another Cochrane review, He et al.

synthesized randomized controlled trials

of the effects of low-salt diets on blood

pressure.23 Their review showed that

low-salt diets led to mean difference re-

ductions of −4.18 millimeters mercury

(95% CI =−5.18, −3.18) in systolic blood

pressure and −2.06 millimeters mercury

(95% CI =−2.67, −1.45) in diastolic blood

pressure. The authors concluded that

“there is high certainty evidence that a

modest reduction in salt intake causes

TABLE 1— Hypothetical Comparison of the Effects of Reducing
Smoking to Zero and Decreasing Air Pollution by Three Levels of
Exposure From the Population Perspective

Smoking Air Pollution

Prevalence of exposure 0.137 0.85

RR of effects of exposurea 2.6 1.3

AFpb 0.18 0.18

Mortality base rate per 1000 8 8

RR of effects of intervention (1−AFp) 0.82 0.82

Intervention mortality rate per 1000 6.6 6.6

Risk difference per 1000c −1.44 −1.45

Number needed to treat 695 691

Deaths prevented per 30 million population 43150 43400

Note. AFp = population-attributable fraction; RR = relative risk.

aChen and Hoek2 reported a pooled relative risk for mortality of 1.08 per 10 µg/m3. Three levels of
exposure lead to a risk of 1.3 (1.083).

bAFp =p(RR − 1)/p(rr − 1) + 1 (Rothman et al.20).
cRD=BR× (RR − 1) (Newcombe and Bender19).
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significant and, from a population view-

point, important falls in BP [blood pres-

sure].” Although He et al. were clear

about the perspective, they did not de-

fine “important falls in BP.”

One way to judge the relevance of a

blood pressure reduction from the

population perspective is to model

what the reduction would mean for

mortality.25 We used the meta-analysis of

cohort studies on blood pressure and

mortality by Lewington et al. to make

these calculations (Table 2).26 In this sim-

plified model, we assumed that effects on

stroke, ischemic heart disease, and other

vascular disorders would be independent

and could be averaged over all age cat-

egories. We calculated that this change in

blood pressure would reduce the mor-

tality risk for an average person from 0.65

per 1000 to 0.57 per 1000, which would

probably be judged as trivial from the

individual perspective. At the population

level, it would lead to a number of pre-

ventable deaths that seems modest

relative to the effects of reducing air

pollution. A decision-maker would bal-

ance the number of preventable deaths

against other factors important in deci-

sion-making such as costs and other

burdens associated with the intervention.

The authors make seemingly contra-

dictory conclusions in these reviews.

When transformed to the same metric

and judged from the same perspective,

the review by He at al. yields a relative

risk for mortality of approximately 0.86

(Table 2). This is well within the confidence

interval of the review by Adler et al. It is

difficult to judge whether the almost 8000

deaths prevented outweigh the costs of

an intervention aimed at individual salt

reduction. Adler et al. are probably correct

in pointing out that implementing a

reduced-salt diet might be too demand-

ing for an individual given that only 10% of

salt consumption is the result of individ-

ually added salt. However, salt reduction

implemented at the population level (e.g.,

by reducing salt in food products) could

be an alternative that does not require

individual effort.

Population-level interventions27 for

dietary salt reduction were studied in

another Cochrane review.24 The authors

evaluated whether interventions such as

food product reformulation (i.e., food

companies putting less salt in food

products) and public information and

education campaigns, among others,

were effective in reducing salt intake.

They included 15 studies, 10 of which

provided quantitative data. The authors

concluded that population-level inter-

ventions can influence dietary salt con-

sumption but that there are large

variations in effects, probably related to

context and intervention components.

They called for better evaluation studies.

From these reviews, we can conclude

that it is highly unlikely that reduction of

salt implemented either at the individual

level, as a reduced-salt diet, or at the

population level, as food product

reformulation, will lead to effects on

cardiovascular disease events or mor-

tality that are relevant from the indi-

vidual perspective. However, from the

population perspective and based on

modeling, salt reduction may lead

to an important number of prevent-

able deaths. Stating the perspective

clearly and modeling the results from

the population perspective makes

TABLE 2— Hypothetical Effects of Salt Reduction on Blood Pressure and Cardiovascular Mortality From the
Population Perspective

Cause-Specific Mortality

Stroke Ischemic Heart Disease Other Vascular Total

Prevalence of “exposure” to BPa 1 1 1

Reduction of systolic BP (mm Hg) with low-salt diet 4.2 4.2 4.2

RR of mortality that relates to 4.2-mm BP reductionb 0.84 0.88 0.86

Mortality base rate per 1000 0.47 1.00 0.50

Intervention mortality rate per 1000 0.39 0.88 0.43

Risk difference per 1000c −0.08 −0.12 −0.07

Number needed to treat 13084 8239 14 764

Deaths prevented per 30 million population 2293 3641 2032 7966

Note. BP = blood pressure; RR = relative risk.

aPrevalence of blood pressure is set at 1 because everyone is exposed.
bConversion based on hazard ratios per 20-mm decrease in systolic BP provided by Lewington et al.26
cRD=BR× (RR-1) (Newcombe and Bender19)
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seemingly contradictory results com-

patible. These reviews also highlight the

need for evidence from trials of indi-

vidual and population-based interven-

tions, as well as observational studies, to

evaluate the importance of population-

based public health interventions.

CONCLUSIONS

Here we have presented options for

systematic reviewers to present risks

from the individual and the population

perspective. The individual perspec-

tive on the effects of therapy is best

expressed by comparison with the min-

imally important difference or absolute

risks ranked on a risk ladder. For pre-

ventive interventions, the individual per-

spective is best provided by the absolute

risk decrease that considers the baseline

risk. The literature suggests that an ab-

solute risk decrease of 300 per 1000 can

be used as a rule of thumb for relevance

to individuals. The population perspec-

tive is best provided by presenting the

NNT to prevent one event or the number

of events or deaths at a concrete pop-

ulation level (e.g., an average country size

of 30 million inhabitants).

The population perspective is domi-

nant for questions addressing public

health topics. When making judgments

about the relevance of an effect size, we

recommend that systematic reviewers

clearly state and define whether they are

taking an individual or population per-

spective. Information from different

perspectives will help policymakers come

to transparent and well-founded deci-

sions. Policymakers must also weigh the

trade-offs of reducing risks for a pop-

ulation evenwhen individualsmay see no

benefit from a particular intervention.

Both perspectives should be considered

to recognize effects that are important

from the population perspective.
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The challenges posed by the COVID-

19 pandemic were met with rapid

scaling up of health technologies, which

has affected health care access in public

health settings. We highlight the bene-

fits of technology in addressing social

determinants of health and discuss its

limitations for communities at risk for

health disparities. Additionally, we con-

sider Penn State Project ECHO (Extension

for Community Healthcare Outcomes)

as an interdisciplinary tool tomeet clinical

and community health needs. We end

by examining how the pandemic has

molded the current and next generations

of medical students.

Early in the pandemic, the need to

avoid physical, in-person contact to

contain the spread of COVID-19 created

a new standard of health care delivery.

A recent study observed a reduction

of office-based visits by 1520.8 visits per

10 000 people from April 2019 to

April 2020.1 Emergency department

visits also decreased by 42%, compar-

ing March 29 through April 25, 2020 to

2019.2 Although in-person visits were

decreasing, telemedicine, the use of

telecommunication to remotely diag-

nose and treat patients, rapidly esca-

lated by 4081% from April 2019 to April

2020.1 Before COVID-19, telehealth ser-

vices, which broadly encompasses tele-

medicine and tele-education, faced

barriers to widespread implementation.

The pandemic created the perfect storm

for rapid telehealth integration, allowing

providers to treat patients more conve-

niently and safely in the patients’ homes.

Telehealth can also serve as an inno-

vative intervention to address key social

determinants of health, including health

care access, socioeconomic conditions,

and transportation. In 2018, a quarter

of rural Americans reported traveling an

average of 34 minutes to the closest

acute care facility, 15minutes longer than

their urban counterparts.3 Rural barriers

are compounded by a lack of public

transportation and personal vehicles.

This situation is further exacerbated by

hospital closures, including 21 in 2020,

abruptly suspending outpatient, inpa-

tient, and emergency services to its re-

spective populations.4 Telehealth can

increase hospital geographic catchment,

in turn combatting barriers to health

services, especially in rural settings.

An increased reliance on technology,

however, may perpetuate gaps in care

among populations at risk for health

disparities and limited health care ac-

cess. In 2018, only three quarters of US

adults had broadband Internet services

at home.5 Those who were the least

likely to have these services included

racial/ethnic minorities, older adults,

rural residents, and those with lower

levels of education and income.5 This

year, the highest utilization of telemed-

icine was among White (≥80%)

populations and those in zip codes

with populations living at greater than

400% of the federal poverty line.1 This

suggests that telemedicine has less op-

portunity for impact among our most

underserved populations, demonstrating

the challenge of using technology to im-

prove equity without systemic solutions.

The urgency for virtual care has

opened the floodgates for the rapid

implementation of other health tech-

nologies. Bluetooth-enabled apps that

automate contact tracing have set a

precedent for surveillance tracking and

outbreak response. Technology for the

distribution of COVID-19 vaccines has

been imperative for dose tracking,

monitoring adverse events, and deliv-

ering information to the public. Other

areas have also expanded, such as ar-

tificial intelligence for cough analysis

and radiology findings, e-triaging tools

integrated into emergency department

electronic health records to decrease

transmission risk and predict patient

outcomes and readmissions, and prod-

ucts to monitor vitals for populations

vulnerable to COVID-19. Understanding
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the boundless opportunities of health

technology during the pandemic has ex-

posed the next generation of physicians

to innovative solutions to public health

needs.

Using existing technology infrastruc-

tures during COVID-19 has been an effi-

cient way to promote care collaboration

with a reliance on virtual interdisciplinary

teams. For example, Project ECHO is a

global telementoring initiative that brings

health care providers and subject matter

experts together via video conference

technology.6 During COVID-19, Project

ECHO has united physicians, nurses, so-

cial workers, pharmacists, researchers,

and educators across the country to

disseminate information on evidence-

based practices for COVID-19 manage-

ment, telehealth training, and vaccine

safety and education. These educational

efforts widened expertise on a variety of

COVID-19 topics, increasing the knowl-

edge, confidence, and competencies of all

providers and enabling the collaboration

of various disciplines for patient care.

Another opportunity for interdisci-

plinary team-based care and education

is to assist in addressing the COVID-19

pandemic’s disproportionate impact on

racial/ethnic minority communities in

the United States.7 For example, Project

ECHO partnered with Better Together

REACH (Racial and Ethnic Approaches to

Community Health) in March 2020 to

conduct community-facing webinars in

Spanish.6 The goal was to educate the

local Hispanic population about COVID-

19, empowering community members

to actively engage and ask questions in

their native language. In this way, Project

ECHO can provide education directly to

communities at increased risk for health

disparities and to providers who serve

them. With ECHO “hubs” spanning the

globe, Project ECHO offers institutions

and academic centers the opportunity

to improve care delivery and medical

students to gain experience in clinical

case-based learning and community

health programs.

As first-year medical students during

the onset of COVID-19, my cohort was in

a unique position to view the health

system with fresh eyes and begin to

develop the skillsets that would prepare

us for the changing landscape of

health care. Immediately, all educational

lessons, including physiology lectures,

anatomy lab sessions, and clinical skills

sessions, were moved to a virtual plat-

form, creating a more flexible and per-

sonalized educational experience.

Virtual clinical sessions with reduced

physical exam capabilities were a stark

contrast with traditional hands-on

learning. Although initially challenging,

this experience augmented the com-

munication skills necessary to conduct

effective virtual visits earlier than would

be expected, preparing us for the in-

creasing number of telehealth visits

during rotations and residency. As fu-

ture physicians, we must recognize not

only telehealth’s many benefits but also

its limitations, especially in regard to

populations with health disparities, and

identify the conditions and situations for

which telehealth will be beneficial. With

deeper knowledge about health tech-

nologies, we will also be more equipped

to overcome barriers to care for our

patient populations.

Furthermore, the pandemic offered

an opportunity for my cohort to address

critical community and hospital needs in

real time with out-of-the-box thinking,

catalyzing a more macrolevel and

hands-on understanding of health care.

Our Penn State Health student body

promptly assembled interdisciplinary

COVID-19 task forces, focusing on topics

such as contact tracing, technological

advancements, clinical engineering and

supply chain, and community health

education. The quicker integration of

emerging protocols, initiatives, and

technologies at health institutions

allowed students to make considerable

contributions. Future generations of

medical students would undoubtably

benefit from curricula that use COVID-

19 as a case study to explore the in-

terdependency of public health and

clinical medicine, technology use to ad-

dress social determinants of health, and

other aspects of public health, such as

epidemiology and community health

education.

COVID-19 was an impetus for the al-

most overnight shift in reliance on health

technologies, and it has transformed

public health. Although the pandemic

created a great deal of uncertainty for

medical students, it irrefutably shaped

our generation and lent us amore robust

educational experience with unparalleled

opportunities to gain skills and knowl-

edge of the health care system from a

multidisciplinary approach. As we step

into our roles as future physicians, we will

be better equipped to address public

health needs with existing or uncon-

ventional technologies. It is, however,

imperative for us to ensure that

current and future technology allows

equitable and equal access to care for all

Americans, including populations with

significant health disparities.
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In 2018, the Cleveland Clinic seized

nearly 30000 weapons in its northeast

Ohio emergency departments through

metal detectors and 24/7 police staffing.1

Its CEO and president called it “a national

epidemic of violence against healthcare

workers, especially in emergency

departments.”1 Homicides are the third

leading cause of all occupational fatali-

ties,2 which includes an annual average of

20 health care worker homicides.3 From

2011 to 2013, health care workers suf-

fered 15000 to 20000 workplace vio-

lence injuries—nearly as many as all

other private industries combined.4

The Joint Commission’s accreditation

standards include prevention of work-

place violence.5,6 However, the problem

remains an escalating issue, with inci-

dence rates of violence injuries in health

care increasing every year since 2011.3

Moreover, researchers estimate that up

to two thirds of violent incidents in health

care go unreported.7,8

GENERAL DUTY CLAUSE
INTERPRETATION

Three recent decisions9–11 clarify the

Occupational Safety and Health Admin-

istration’s (OSHA’s) authority to protect

health care workers from workplace vi-

olence. OSHA enforces workplace safety

for the majority of employers in the

United States, including health care fa-

cilities. No federal standard specific to

violence exists for health care, only

nonlegally binding OSHA-issued guid-

ance.4 Only nine states have created

health care workplace violence laws. The

US House of Representatives passed

the federal Workplace Violence Pre-

vention for Health Care and Social Ser-

vice Workers Act in 2019, but it remains

pending in the US Senate. Thus, for

workers not protected under workplace

violence laws—including non–health

care workers—these three decisions

may have far-reaching effects, even

though they have not received wide-

spread attention in the public health field.

Workers are protected under law by

the Occupational Safety and Health Act’s

General Duty Clause, which states under

29 US Code §654(a)(1):

Each employer shall furnish to each

of his employees employment and a

place of employment which are free

from recognized hazards that are

causing or are likely to cause death

or serious physical harm to his

employees.

To enforce a violation, OSHA must

establish that (1) the employer failed to

keep the workplace free of a hazard to

workers; (2) the hazard was recognized

or recognizable; (3) the hazard was

causing, or likely to cause, death or se-

rious physical harm; and (4) there were

feasible means to eliminate or materially

reduce the hazard. No worker has to

actually be killed or injured for OSHA

to find a violation; the existence of the

hazard creates the violation. These vio-

lations are often OSHA’s last resort to

protect workers when a more specific

regulatory standard has not been vio-

lated at an unsafe workplace and are not

necessarily easy to establish.

Citations of violations are appealable

to an Occupational Safety and Health

Review Commission (OSHRC) adminis-

trative law judge (ALJ), then to a panel of

OSHRC commissioners, to the federal

DC Circuit Court of Appeals, and, ulti-

mately, to the US Supreme Court. In a

matter of first impression, OSHRC in

Secretary of Labor v. Integra Health

Management upheld OSHA’s citation

under the General Duty Clause for an act

of violence by a patient–client.9 A case-

worker was fatally stabbed by a mentally

ill client who had a history of violence

and noncompliance with medication.

She had worked only three months with

Integra and had no previous work ex-

perience in social work or with mentally

ill patients. She was not required to

complete Integra’s two-hour online sli-

deshow training session on violence be-

fore visiting the client and never attended

the less than 45-minute face-to-face

safety training with a trainer whowas “not

qualified.”9 After her initial meeting in the

client’s home, the worker raised safety

concerns with her supervisor and
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requested that a co-worker accompany

her on future visits, pursuant to Integra

policy. That request was never granted.

OSHRC rejected Integra’s arguments

that violent behavior cannot be rea-

sonably foreseeable and that human

“free will” to attack with violence is in-

herently unpredictable, as well as that

the “ubiquity of violence in society” ab-

solved Integra.9 The hazard was fore-

seeable because a “direct nexus” existed

between the work and the hazard of

workplace violence attributable to the

types of clients, including their mental is-

sues, medication noncompliance, and

history of violence and because workers

were alone with clients in their homes.9

OSHRC found that the violence hazard

requiredmore than Integra’s “inadequate”

training and its unenforced policies.9

After Integra, the next violence case

involved a decision by the federal DC

Circuit Court of Appeals, upholding an

ALJ decision finding a violation in BHC

Northwest Psychiatric Hospital v. Secretary

of Labor.10 BHC argued that a lack of

feasible methods existed to reduce vi-

olence.10 The court found that sufficient

evidence supported the ALJ’s conclu-

sion that that BHC had an inadequately

implemented workplace violence

training program, which consisted of

a PowerPoint presentation with no

evidence of how it was provided to

workers.10 Emergency alert systems

relied on an inadequately distributed

telephone system or walkie-talkies that

staff often lacked or that frequently did

not work.10 Violence debriefings required

by BHC’s policies did not consistently

occur or had such limited scope that

they “did not meaningfully contribute to

workplace safety.”10 BHC had amethod to

estimate patient aggression incidents, but

staff were not actually required to report

violent incidents.10 The court stated that

if the program on paper was actually

implemented, OSHA’s citation would likely

be overturned.10

A third violence citation in Secretary of

Labor v. UHS of Westwood Pembroke11

was upheld by an ALJ and remains on

appeal by the employer to the OSHRC.

The psychiatric facility had a violence

program, but the ALJ found that it was

brief, generic, and focused on patient

care and not on staff safety.11 Despite

the existence of the program, violent

incidents continued.11

These three cases are not the sole

violence citations issued by OSHA.

However, these decisions form ongoing

jurisprudence establishing that OSHA

possesses the authority to enforce

against violence. This should place all

employers on notice that OSHA may

enforce violence prevention.

METHODS TO REDUCE
HEALTH CARE VIOLENCE

Employers should have effective work-

place policies and training for workers.

Policies on paper alone are insufficient.

Policies should incorporate ongoing

hazard assessments and understand

the risks at the individual level and by

patient type, including illnesses, medi-

cations, and background and history.

The physical environment should re-

duce hazards, including emergency call

methods, lockdowns, and the removal of

weapons from the premises. Trainings

must be mandatory and conducted by

qualified trainers; they cannot be merely

cursory in time and quality. Industry best

practices and peer-reviewed research

should be consulted with input from

frontline staff, including security and

violence response teams.

Employers must know when workers

are injured by violence to address

problems. Thus, employers should

encourage and require workers to

report violence, including nearmisses. In

California’s first year with a mandatory

state reporting system, researchers

found associations between types of

facilities, ownership of facilities, and

departments within facilities and the

reporting of violence and police in-

volvement.7 Thus, employers must un-

derstand and tailor violence programs

to reflect their own worksites.

THE FUTURE OF HEALTH
CARE

With increasing injuries owing to violence,

will health care facilities and the public

health community become leaders in

reducing violence? Further applied re-

search on antiviolence methods in col-

laboration with health care employers

would provide insight intoways to reduce

workplace violence. If we have learned

anything in the face of COVID-19, it is how

fragile our health care system is and how

much it relies on healthy workers. In

places where shortages of nurses,

aides, and doctors exist, can we afford

to lose workers to preventable

violence?
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On September 14, 2020, Project

South, in conjunction with four

other human rights organizations, filed a

whistleblower complaint on behalf of

detained immigrants at the Irwin County

Detention Center (ICDC) in Georgia and

Dawn Wooten, a licensed ICDC nurse.

The complaint alleged numerous griev-

ances and, alarmingly, raised concerns

regarding “the rate at which hysterec-

tomies are performed on immigrant

women under ICE [US Immigration and

Customs Enforcement] custody at

ICDC.”1 Although each concern raised

in the complaint—including improper

COVID-19 safety procedures, fabrication

of medical records, and delays in re-

ceiving necessary medication—adds to

an already disturbing list of medical

mistreatment of migrants detained in

US detention facilities, the issues sur-

rounding reproductive treatments most

poignantly underscore the damage

done in the area of medical ethics. The

ethically unacceptable treatments and

practices that have been alleged con-

tribute to a broader pattern of repro-

ductive injustice as a tool of oppression

that contributes to an already present,

and growing, mistrust of our medical

system.2

We examine these allegations as a

case study highlighting how the US im-

migration detention system violates

core tenets of medical ethics. We argue

that, in the context of long-standing

systemic racial biases in our medical

system and a baseline mistrust of that

medical systemon the part of historically

oppressed populations, these harms

are dangerously amplified. These abu-

ses contribute to a chilling effect that

prevents vulnerable patients from

seeking care; this compromises the

health of everyone, particularly in the

era of COVID. This case study has

implications for the new presidential

administration that has become ac-

countable for ICE and will set the tone of

US immigration policy at large.

THE COMPLAINT

ICDC is operated by the for-profit

company LaSalle Corrections and has

been used as an ICE facility since 2010.

Project South has been collecting alle-

gations and data from ICDC for many

years through direct interviews; in 2017,

it reported a long list of human rights

violations, including lack of medical and

mental health care, due process viola-

tions, and unsanitary living conditions.3

The recently filed complaint discusses

the high rates of hysterectomies per-

formed on detained patients and de-

scribes reports by numerous women

who did not understand why they had

received a hysterectomy. It raises

alarming concerns regarding informed

consent, detailing how medical pro-

viders would attempt to explain proce-

dures by “Googling Spanish” or asking

other detainees to interpret rather than

using the available translation telephone

services. The complaint also gives trou-

bling accounts of miscommunications

that left patients unable to bear children

because of hysterectomies they may not

have needed.

Outside the context of a detention

facility, allegations that life-altering sur-

geries were being performed without

fully informed consent would raise alarm

bells with hospital ethics committees

and attorneys alike. As the complaint

states, however, these repeated griev-

ances about human rights abuses went

unaddressed formonths. Finally, deeper

ethics concerns have surfaced more

recently with reports that ICE has

deported six women who contributed

allegations to this complaint and notified
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at least seven others that the holds on

their deportations had been lifted,

making their deportation imminent.4

Ethical Concerns

Ethical shortcomings in this context are

not new, and medical ethics and re-

productive justice concerns in immi-

gration detention facilities have been

documented for many years, including

recently in this Journal by Messing et al.2

and Fleming and LeBrón.5 Building on

these prior illustrations, we argue that

this complaint is part of a pattern of

documented medical injustice perpetu-

ated by the Trump administration

against vulnerable migrants that in-

cludes family separation, the prohibition

of abortion for minors seeking asylum,

and medical neglect of pregnant mi-

grants, to name just a few.2

Informed Consent

First, with respect to autonomy, the al-

legations described here fall drastically

short of meaningful informed consent.

The ICE National Detention Standards, a

document intended to set forth con-

sistent conditions of confinement and

program expectations for nondedicated

facilities like ICDC, cites the obvious re-

quirement that detainees provide in-

formed consent to medical procedures.

Notably, the standards state that “facil-

ities shall provide appropriate interpre-

tation and language services … related

to medical and mental health care,” that

“detainees shall not be used for inter-

pretation services during any medical or

mental health service” except in an

emergency medical situation, and that

medical staff are to explain the risks of

treatment and ensure that any ques-

tions are answered.6 Indeed, one at-

torney who, in 2018, represented

women seen by the doctor repeatedly

referenced in the complaint reported

that, for the two years she worked with

detainees at ICDC, there was only one

facility employee fluent in Spanish, in-

dicating that perhaps meaningful lan-

guage services were not accessible.

Justice

Second, with respect to justice, it is dif-

ficult to read a complaint alleging a

disproportionately high rate of hyster-

ectomies for detained immigrants

without applying a lens tinted with the

deeply troubling history of eugenic

sterilization of non-White people in the

United States. Fleming and LeBrón de-

tail the history of nonconsensual steril-

ization of Latinas in California in the 20th

century, noting that “laws that allowed

nonconsensual sterilization in California

were in place between 1909 and 1979

and resulted in the sterilization of more

than 20,000 individuals.”5 These prac-

tices were part of a dehumanizing policy

to “limit childbearing by immigrants and

people of color.”5 The Trump adminis-

tration’s repeated overt messaging that

migrants are not welcome brings the

picture into alarming focus. Put bluntly,

these new allegations echo a revival of

the same xenophobic desire to de-

crease the population of undocumented

immigrants and their children living in

the United States, resulting in tolerance

for, or even promotion of, practices that

result in the sterilization of migrants.

A CHILLING EFFECT

Apart from the harms directly affecting

detainees, these violations of patient

autonomy could have a devastating

impact on the broader population of

black and brown patients in the United

States. A wealth of literature has

demonstrated that a history of racist

experimentation and medical mistreat-

ment has led Black, Brown, and immi-

grant populations in the United States to

harbor a higher rate of mistrust of the

health care system than do other pop-

ulations.7 Mistrust can negatively affect

the care-seeking behaviors, quality of

care, and overall health of these pop-

ulations,7 and is particularly concerning

for vulnerable immigrants.8 It is there-

fore paramount that detention health

workers ensure not only that proce-

dures are properly executed, but that

communication and shared decision-

making are prioritized to mitigate the

perception of deceit or abuse by the

medical profession.

It may be that procedures were fol-

lowed appropriately in the cases de-

tailed in the complaint, and theremay be

reasons why procedures evolved from,

for example, cyst drainage to total hys-

terectomy. But even if this is the case

and consent was technically given, the

failure to communicate about medical

procedures and obtain fully informed

consent from these vulnerable women,

whose autonomy is already dramatically

decreased by their detention at the

hands of the federal government, indi-

cates a systemic failure that cannot be

overlooked.

For the government’s part, the ICE

director has called these allegations

“very serious” and has committed to

holding individuals accountable if veri-

fied. But it is precisely this type of post

hoc, reactionary response that allows

systems of oppression to perpetuate,

continuing unimpeded until legal action

is initiated and then only eliciting a su-

perficial response. By failing to address

the myriad ethical shortcomings sewn

into the fabric of the provision of health

care for detainees, we not only harm the

patients within that system but risk
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exacerbating a chilling effect on mar-

ginalized migrants whomay fear seeking

medical care in this country.

CALL TO ACTION

The new administration is faced with the

challenge of implementing an ethical

immigration policy and addressing long-

standing policies that have filled Amer-

ica’s for-profit ICE detention facilities.

This and future administrations must

ensure that the highest standards of

medical ethics are upheld. In pursuit

of this, we make the following recom-

mendations to the government, to

clinicians, and to public health practi-

tioners. First, the Biden administration

must ensure that ICE is in compliance

with its own policies by requiring, and

enforcing, the placement of bilingual

medical staff at all facilities, per the

agency’s own standards and guidelines.

Second, whereas clinicians may provide

services to detainee patients, they can-

not be complicit in the system of op-

pression and harm. They have a duty not

to participate in care when the stan-

dards of informed consent are not met

to maintain trust in their profession,

both within the immigrant detention

system and beyond. Clinicians in de-

tention facilities must exert extra dili-

gence in carrying out their obligations of

beneficence, nonmaleficence, auton-

omy, and justice, and stand ready to act

as whistleblowers, as nurse Dawn

Wooten did in this case.9 Finally, we in

public health must recognize that alle-

gations of forced sterilization are a clear

public health issue. Wemust continue to

do the daily, deliberate work of calling

out and challenging systems of op-

pression present in the health care

system. Without this work, cases like this

one will continue to erode trust in the

health care system and chill the care-

seeking behaviors—and overall health—

of already vulnerable migrant

populations.
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Enhanced Telehealth Case
Management Plus Emergency Financial
Assistance for Homeless-Experienced
People Living With HIV During the
COVID-19 Pandemic
Jennifer K. Brody, MD, MPH, Serena Rajabiun, PhD, MPH, MA, H. Joslyn Strupp Allen, MSW, and Travis Baggett, MD

Boston Health Care for the Homeless Program, in Boston, Massachusetts, implemented an intensive

telehealth case management intervention combined with emergency financial assistance for 270

homeless-experienced people living with HIV (PLWH) to reduce COVID-19 transmission and promote HIV

care retention during Boston’s first pandemic peak (March 16–May 31, 2020). Our telehealth model suc-

cessfully maintained prepandemic case management and primary care contact levels, highlighting the

importance of such programs in supporting the care engagement of homeless-experienced PLWH and

addressing the dual COVID-19 and HIV epidemics. (Am J Public Health. 2021;111:835–838. https://doi.org/

10.2105/AJPH.2020.306152)

The Boston Health Care for the

Homeless Program (BHCHP) is a

federally qualified health center located

in Boston, Massachusetts, that provides

HIV medical care and intensive case

management to approximately 300

homeless-experienced people living

with HIV (PLWH). BHCHP serves a highly

sociomedically vulnerable population

and receives funding from the Ryan

White HIV/AIDS Program.

INTERVENTION

During the COVID-19 pandemic, BHCHP

implemented an intensive telehealth

case management intervention for

homeless-experienced PLWH with the

following goals: (1) maintain HIV care

engagement during a period of severely

disrupted outpatient services, and (2)

reduce COVID-19 transmission risks by

proactively assessing and addressing

acute socioeconomic needs.

PLACE AND TIME

In response to the COVID-19 pandemic,

BHCHP suspended in-person services

that were not related to COVID-19 in

mid-March 2020 and transitioned non-

emergent care to telehealth platforms. On

April 15, 2020, BHCHP received one-time

funding (to last throughMarch 2021) from

the RyanWhite HIV/AIDS Program and the

2020 Coronavirus Aid, Relief and Eco-

nomic Security (CARES) Act to prevent,

prepare for, and respond to COVID-19

among PLWH. We describe results from

the intervention between March 16 and

May 31, 2020, corresponding with the first

wave of the COVID-19 pandemic in Bos-

ton, Massachusetts.

PERSON

A total of 270 PLWHwere actively in care

during the study period. Patients were

predominantly male (72%), identified as

racial/ethnic minorities (40% Black, 36%

Hispanic/Latinx), and had a mean age of

51 years. Twenty percent were mono-

lingual Spanish speakers. All had a life-

time history of homelessness or

unstable housing. During the study pe-

riod, 54.1% were housed (defined as

residing in a place with a lease in their

name) and 45.9% were unhoused. Sixty-

nine percent resided in zip codes with a

high prevalence of COVID-19 (defined as

higher than the average unadjusted
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COVID-19 case rate in Boston of 1970/

100 000 on June 25, 2020).1

PURPOSE

Housing instability is a critical determi-

nant of risk for contracting COVID-19

infection in the United States.2,3 Al-

though the health consequences of

COVID-19 for PLWH are not fully un-

derstood, concern remains that PLWH

may be more vulnerable to severe

COVID-19 illness4 and may be at

heightened risk for loss to medical

follow-up because of severe care deliv-

ery disruptions, thus undermining ef-

forts to end the HIV epidemic in the

United States.5 Patterns of racialized

structural disadvantage that contribute

to COVID-19 transmission and mortality

risk overlap with HIV risk, leading to the

inequitable concentration of these

conditions among low-income commu-

nities of color.6 Intensive case manage-

ment to address the social determinants

of health has shown great promise in

supporting unstably housed PLWH to

engage effectively in medical care, thus

closing equity gaps in HIV health out-

comes for this vulnerable group.7

BHCHP adapted these strategies during

the pandemic in an effort to maintain

HIV care engagement and prevent

COVID-19 transmission.

IMPLEMENTATION

Case managers contacted all HIV pa-

tients who could be reached by tele-

phone and gave them information about

COVID-19 prevention and how to access

COVID-19 medical assessments and

testing. Patients without telephones

were provided low-cost mobile phones

with unlimitedminutes for threemonths

to ensure reliable contact with program

staff. Patients were proactively

contacted approximately every two

weeks to assess their access to COVID-

19 prevention supplies (i.e., cleaning

supplies, hand sanitizer, face masks),

medical needs, and prescriptions and to

assess other key social determinants of

COVID-19 risk, including food security,

housing stability, status of rental and

utilities payments, telephone access,

and transportation needs.

Face coverings and hand sanitizer

were distributed by mail to housed pa-

tients and during walk-in clinic visits for

unhoused patients. Those in need re-

ceived grocery store gift cards, food

deliveries, utilities and rental support,

vouchers for short-term hotel or motel

stays, and transportation to urgent

medical visits using shared ride apps

rather than public transportation.

BHCHP staff recorded patient con-

tacts, housing status, and services pro-

vided in the electronic health record

during every medical and case man-

agement encounter. BHCHP tracked all

SARS-CoV-2 polymerase chain reaction

(PCR) test results initiated by BHCHP,

major partner hospitals, and affiliated

health centers. HIV patients received

tests in diverse settings, including as

part of BHCHP’s universal COVID-19

testing efforts in participating shelters

and for symptomatic and occasionally

asymptomatic presentations at outpa-

tient clinics, emergency rooms, and

hospitals. (Asymptomatic testing was

not widely available during this period.)

EVALUATION

We conducted a retrospective review of

electronic health record data for the 270

PLWH in care to assess delivery and

receipt of program services and out-

comes of COVID-19 testing.

An average of 5.75 (SD= 4.7) case

management contacts per patient

(telephonic and in-person) occurred

during the three-month study period,

with a statistically significant difference

in contacts between housed and un-

housed patients (6.43 vs 4.95; P= .010).

The same three-month period the pre-

vious year showed an average of five

contacts per patient.

Attendance rates for HIV primary care

provider visits (telehealth and in-person

combined) during the study period was

71% (414 of 586 scheduled visits).

Housed patients kept 74.7% of appoint-

ments compared with 57.1% among

unhoused patients (P= .01). The overall

attendance rate in the three months

before the intervention was 63% (447 of

708 scheduled in-person visits).

A total of 56 patients (20.7%) were

tested for COVID-19 during the study

period. Among housed patients (n= 146),

15 (10%) underwent SARS-CoV-2 PCR

testing, and none were positive. Of un-

housed patients (n= 124), 41 (33%) un-

derwent testing, and 14 (34%) were

positive (Table 1). Six of the 14 positive

patients resided in Boston shelters af-

fected by COVID-19 outbreaks.

Of the 56 patients tested for COVID-19,

case management contacts did not differ

significantly between unhoused and

housed patients (7.2 [SD 5.2] vs 5.2 [SD

3.6]; P= .19).

ADVERSE EFFECTS

We observed no adverse effects.

SUSTAINABILITY

BHCHP’s augmented telehealth case

management intervention during the first

COVID-19 pandemic peak was successful

in maintaining regular engagement in HIV

case management and primary care de-

spite interrupted in-person services. Im-

portantly, high-intensity casemanagement
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by telephone was feasible regardless of

housing status despite risks for being lost

to follow-up. Case management engage-

ment intensity and total primary care visit

volume were similar to prepandemic

levels, and overall attendance rates for

scheduled HIV primary care visits im-

proved in the pandemic period.

There were no diagnosed cases of

COVID-19 in BHCHP’s housed HIV pop-

ulation despite their heightened struc-

tural vulnerability for transmission.

Conversely, the COVID-19 positivity rate

among unhoused HIV patients at BHCHP

matched that found among individuals

experiencing homelessness in Boston

shelters.3 Further study is warranted to

determine what role similar outreach

programsmay have onmitigating COVID-

19 transmission risk among PLWH and

whether these benefits depend on

housing status. Longer-term follow-up is

needed to assess program impacts on

HIV viral suppression.

Telehealth case management does

not require new staff or equipment

and will remain an integral engage-

ment and retention strategy for the

foreseeable future. However, costs for

patient telephones and financial as-

sistance to address socioeconomic

barriers were funded via a one-time

award through the CARES Act, poten-

tially limiting sustainability of these

measures should the pandemic con-

tinue beyond March 2021.

PUBLIC HEALTH
SIGNIFICANCE

Telehealth case management and tar-

geted resources to address unmet so-

cial needs of homeless-experienced

PLWH have the potential to support

consistent HIV care engagement when

nonurgent in-clinic visits are limited.

Securing appropriate levels of federal,

state, and local funding for structurally

vulnerable PLWH throughout the

COVID-19 pandemic could play a key

role in mitigating impacts and inequities

of these dual pandemics. Continued

progress on national goals to end the

HIV epidemic may depend on it.
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Hennepin County Adult Detention
Center’s Response to a 2019 Hepatitis A
Outbreak in Minnesota
Lucas Zellmer, BS, Laura Peters, RN, BSN, and Rachel Sandler Silva, MD, MPH

Hennepin County Adult Detention Center (Jail) is Minnesota’s largest jail. In August 2019, the

Minnesota Department of Health declared a statewide hepatitis A outbreak. Within three days,

Hennepin County Jail Health Services made significant changes to vaccination protocols that

increased vaccination rates from 0.6% to 7.1% among detainees, who have a greater risk of

contracting hepatitis A. We highlight the opportunity for jails to develop sustainable public health

interventions in the setting of community outbreaks. (Am J Public Health. 2021;111:839–841. https://

doi.org/10.2105/AJPH.2021.306159)

We describe Hennepin County

Adult Detention Center’s (Jail)

response to Minnesota’s hepatitis A

outbreak that began in August 2019.

INTERVENTION

In response to the declared outbreak,

Hennepin County Jail Health Services, in

collaboration with county public health

officials, adopted significant changes to

hepatitis A vaccination protocols for those

in detention. The vaccination strategy

outlined hereinwas pursuedwith the goal

of preventing further spread of hepatitis A

among high-risk groups in the community

who also interfaced with the criminal

justice system.

PLACE AND TIME

Hennepin County is Minnesota’s most

populous county, with more than 1.2

million residents. From 2010 to 2018,

Minnesota averaged 25 total hepatitis

A cases per year. From January to May

2019, there were seven total hepatitis

A cases across the state, with a steady

increase thereafter. The Minnesota De-

partment of Health declared a statewide

hepatitis A outbreak on August 8, 2019;

at that time there were 3 confirmed

cases in Hennepin County and 23 con-

firmed cases across the state. On August

12, 2019, Hennepin County Jail Health

Services successfully implemented

sustained changes to their detainee

vaccination protocols. To date, the out-

break encompasses 127 total hepatitis A

cases, 46 of which occurred in Hennepin

County, that have resulted in 88 hospitali-

zations and one death. Most of the state’s

cases, 86 in total, were confirmed between

August 31, 2019 and April 18, 2020.1

PERSON

Hennepin County jail averaged 32 000

bookings per year from 2015 to 2018.2

Located in downtown Minneapolis,

Minnesota, Hennepin County Jail’s de-

tainee population is composed of

both men and women who are awaiting

trial. The average length of stay is

approximately nine days. Evaluation

of the health status and chronic

disease risk factors of people experi-

encing incarceration in the United

States has consistently shown this

population to possess an increased

prevalence of known risk factors for viral

hepatitis, including intravenous drug use.

Facility data show that approximately

50% of detainees report using illicit

drugs. These factors, in addition to gen-

eral living conditions and barriers to

accessing health care after release, cre-

ate a greater risk of acquiring infectious

and chronic diseases for individuals ex-

periencing incarceration.3

PURPOSE

Because of the inherent risk of hepatitis

A transmission among populations ex-

periencing incarceration, rapid, effective

changes to existing vaccination strate-

gies were a key strategy to prevent

transmission. Although significant health

disparities exist among those who in-

terface with the criminal justice system,4
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jails possess a relatively untapped ca-

pacity to meet the basic health care

needs of vulnerable individuals and

function as an effective public health en-

tity. Hennepin County Jail was well posi-

tioned to play a central role in minimizing

the spread of hepatitis A for those who

were experiencing incarceration. The

highly transient nature of this group poses

challenges for accessing the traditional

medical system but allowed Hennepin

County Jail a unique opportunity to pro-

vide necessary care to individuals who

may otherwise be difficult to reach.5

IMPLEMENTATION

Before Minnesota’s hepatitis A outbreak,

the Hennepin County Jail Health Services

offered the hepatitis A vaccine at each

detainee’s initial nursing health assess-

ment within 14 days of jail admission.

Within three days of the outbreak being

declared, Jail Health Services effectively

modified their strategy to vaccinate de-

tainees against hepatitis A. At that time,

protocols were changed to offer the

hepatitis A vaccine at the initial intake

nursing assessment and were subse-

quently administered by a nurse circu-

lating to the different housing units daily

during weekdays. If a detainee was un-

available, the nurse would attempt to

return within 48 hours to reoffer the

vaccine. All detainees already in deten-

tion were offered vaccination in their

housing units during the initial week of

the intervention. Vaccinations occurred

typically within 48 hours of initial offer.

Although vaccinations continued to be

offered at the initial health assessment,

significant changes to vaccination mes-

saging and education were also employed

pertaining specifically to theoutbreak. This

included educational materials available

during the booking process along with

signage in the housing units.

EVALUATION

Before the declaration of the hepatitis A

outbreak, the initial rate of hepatitis A

vaccinations at the Hennepin County Jail

for the six months preceding the out-

break was 0.6%, or about 16 vaccina-

tions per month. With the new

protocols in place, administration of

the hepatitis A vaccine increased to

7.1% (202) in August, 3.3% (90) in

September, and 5.4% (137) in October.

Although initial rates were significantly

higher owing to offering testing to

detainees already in custody, monthly

rates have stabilized to between 2%

and 5%.

Although rates increased significantly,

challenges remain in the uptake of

vaccination because of the rapid turn-

over of the jail population. In the initial

months of the intervention, 28% to 47%

of detainees expressing interest in

vaccination were released before re-

ceiving the vaccine. Another 15% to

28% declined vaccination after initially

expressing interest. Ongoingmonitoring

of the workflows includes tracking de-

tainees interested in vaccination and

reviewing statistics monthly regarding

vaccination efforts. Continued collabo-

ration with local public health allows

contact tracing and postexposure pro-

phylaxis if needed.

ADVERSE EFFECTS

Hennepin County Jail’s changes to

hepatitis A vaccination protocols pre-

sented certain challenges. Although

incomplete vaccination records are

common, repeat hepatitis A vaccination

poses no significant risk to the de-

tainee. Other challenges include the

need for vaccine education and needles

as possible triggers for patients with

substance use disorders.

SUSTAINABILITY

Program sustainability is a persistent

challenge for many public health pro-

grams because of various financial, po-

litical, and societal factors. Through

thoughtful planning by the Jail Health

Services team, the changes made to

hepatitis A vaccine administration were

achieved by adjusting existing protocols.

Neither additional funding nor addi-

tional personnel were needed to offer

this preventive service more efficiently

to all detainees. Moreover, all vaccines

provided to individuals by Jail Health

Services are made accessible through

the Minnesota Department of Health’s

Uninsured or Underinsured Adult

Vaccine Program. Although a two-part

vaccine series is the gold standard for

protection against hepatitis A in adults,

anti–hepatitis A immunoglobulins have

been shown to be present for up to 11

years after a single vaccine dose.6 Al-

though this intervention may not im-

part lifelong immunity for all detainees,

this strategy remains important as a

short-term intervention during an

outbreak. Additionally, all jail vaccina-

tions are entered into a statewide

database, and subsequent vaccination

can be performed when accessing care

at other facilities to complete the

series.

PUBLIC HEALTH
SIGNIFICANCE

Disparities among incarcerated pop-

ulations are numerous and substan-

tial, and they span both clinical and

social determinants of health. Each year

spent inside prison is associated with a

two-year decrease in life expectancy.7

Although the reasons for such gaps

are likely multifactorial, pre-8 and
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postincarceration9 utilization of health

care services can contribute to health

disparities and limit access to preventive

care, such as vaccination.

The response to Minnesota’s hepatitis A

outbreak by Hennepin County Jail Health

Services showcases the role that jails can

play in meeting the health needs of mar-

ginalized populations, particularly those

with illicit substance use. Changes to vac-

cination protocols to include immediate

education on and offering of the hepatitis

A vaccine yielded greater protection at the

individual, facility, and community levels.

As traditional public health entities

struggle to address upstream determi-

nants of health for the communities they

serve, jails are uniquely positioned to

meet the basic health needs of individ-

uals that interface with the criminal

justice system.
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This special section of AJPH repre-

sents a collection of COVID-19

treatises that highlight some of the deep

flaws in the American social and eco-

nomic, health care, and disaster re-

sponse systems—present before the

onset of the current pandemic—that

contribute to national mitigation chal-

lenges. Rao et al. (p. 849) provide an

important comparison between Hurri-

cane Katrina and COVID-19, two major

public health disasters that devastated

the United States. They demonstrate

how both situations have revealed the

concentrated impact on vulnerable

populations who live in social, historical,

and political environments in which

health disparities and barriers to care

exist under routine circumstances. The

authors suggest using science to inform

methods of addressing social determi-

nants of health and public health policy,

with the goals of increasing access to

care and reducing health care costs. Self

et al. (p. 854) examine shelter charac-

teristics and infection prevention prac-

tices in relation to severe acute

respiratory syndrome coronavirus 2

(SARS CoV-2) infection point prevalence

during universal testing at homeless

shelters. They conclude that sleeping

arrangements and staffing policies, such

as excluding symptomatic staff and

having medical services on site, are

modifiable factors that may be associ-

ated with transmission of SARS-CoV-2.

They also emphasize the requirement of

continuing services for people experi-

encing homelessness.

Goralnick et al. (p. 844) meet disaster

structural frameworks and health dis-

parities head on by critiquing the Hos-

pital Incident Command System, which

is activated during events to coordinate

hospital-wide disaster responses. Based

on lessons learned in the COVID-19

activation, they argue for embedding

health equity specialists within the

Hospital Incident Command System as

an important next step to address

hospital-based contributions to institu-

tional racism, which led to dispropor-

tionate illness and loss of life in

marginalized communities. Riley et al.

(p. 860) expose another structural de-

fect in the health care system: long-

standing challenges of the blood col-

lection and distribution system to en-

sure an adequate blood supply for

medical emergencies. The authors de-

scribe the US blood supply system, its

gaps and vulnerabilities, and the impact

of the pandemic upon it, all of which

have contributed to public health

emergency response challenges.

McLaughlin et al. (p. 867) describe an-

other structural component of the

public health system in the COVID-19

response: the importance of laboratory

diagnostics. The authors explain the

complexities of an effective laboratory

response system and highlight the dif-

ficulties and lessons learned when de-

mand for laboratory testing capacity

surges beyond routine expectations.

REEXAMINING RESPONSES
TO DISASTERS THROUGH A
CONTEXTUAL LENS

Disasters, both natural (famine, floods,

pestilence) and man-made (wars, politi-

cal unrest), have always been part of the

human experience. In the past, the ef-

fect of disasters on human populations

was, to some extent, more geographi-

cally restricted. However, life in the 21st

century and all that goes with it—

changes in rapid transportation avail-

ability and world travel, centralized

methods for producing and distributing

food, political and civil upheavals con-

tributing to mass migrations, prolifera-

tion of organized terrorism, and effects

of climate change—have expanded the

potential for and possibility of large-

scale, mass public health emergencies

affecting thousands of persons per

event.1 The long-term, unforeseen con-

sequences of 20th-century medical

interventions have contributed to

the natural evolution of microorgan-

isms producing hardy pathogenic
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strains that are resistant to available

treatments.2

For the past five decades, global sci-

entists and public health professionals

have been concerned about calamitous

worldwide disasters similar to the in-

fluenza pandemic of 1918, which in-

fected more than one third of Earth’s

population and resulted inmore than 50

million deaths.3 Government and public

health agencies in the United States

have devoted millions of dollars in re-

sources to constructing response in-

frastructures and developing structural

frameworks or models for mobilizing

and coordinating multiple stakeholders

across city and state bureaucracies and

emergency and health care systems to

mount responses.4 After the events of

September 11, 2001, public health ef-

forts to prepare for emergencies re-

ceived renewed focus, energy, and

resources5 and stimulated scientists

from a plethora of disciplines to study

disasters from various perspectives.

Henry Fischer, a sociologist who studies

the effect of disasters on social groups,

offered a linear model for understand-

ing the natural course of a catastrophe.

He suggested that all or part of an

existing social structure first experi-

ences the mass emergency, then social

structure is disrupted, the mass emer-

gency is mitigated, and an adjusted

social structure carries on after the

event. Severity of disruption was

measured on a 10-point scale based

on extent, scope, and duration of the

emergency.6

It is important to note here that in

parallel with the build-up of efforts to

address emerging threats that require

large-scale mitigation and scientific in-

quiry to understand the potential impact

on human populations, the way people

communicate, receive, and understand

information has changed in the past 50

years. The internet and its contentious

offspring—social media—have become

ubiquitous features of everyday life through

home computers, workplace computers,

and mobile devices, which may obfuscate

receipt of accurate messaging.1,7,8

In February 2020, when COVID-19

spread globally, I began to understand

that disaster models and structural

frameworks developed by public health

and social scientists were based on

several unwritten assumptions: (1) be-

fore a mass emergency, a social struc-

ture is assumed to be sound and

cohesive, with individuals acting in ways

to mutually support the whole; (2) a

health care system is assumed to work

reasonably well, with most people

able to access care; and (3) a society’s

communication system is efficient for

delivering unambiguous, life-saving

messages to most of an affected pop-

ulation. Disaster responses in recent

years, particularly the response to

COVID-19, unmasked persistent struc-

tural flaws in organizational capacity,

reaffirmed unresolved social and eco-

nomic inequities, and identified systemic

flaws in communication channels. The

content in this issue of AJPH calls for a

reexamination and strengthening of

social and economic, medical, and public

health systems before the onset of

emergencies.
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“Predictable surprises” should be

anticipated and can be better in-

stitutionalized in hospital response

systems for crises.1 An opportunity ex-

ists to implement strategies for hospital-

based disastermanagement by explicitly

integrating equity principles and exper-

tise as central components of the Hos-

pital Incident Command System (HICS).

During the COVID-19 pandemic, many

hospitals and health care systems have

activated HICS to coordinate hospital-

wide disaster responses. HICS are a

structural tool used to clarify roles, re-

sponsibilities, authority, and account-

ability to streamline decisions and action

during complex crises. In the late 1980s,

the hospital emergency incident com-

mand system (now HICS) was developed

to align with the National Interagency

Incident Management System, the fed-

eral plan for improving coordination

among agencies in a broad range of

large-scale emergencies.2

As HICS have been deployed over

recent decades, we have deepened our

understanding of the strengths and

weaknesses of their structure for

addressing the needs of diverse pop-

ulations. Recurrent experiences with

large-scale disasters, including the

COVID-19 pandemic and Hurricanes

Katrina, Maria, Harvey, and Sandy, have

underscored the ways in which health

care responses, emergency prepared-

ness, and broader social determinants

of health lead to preventable mor-

bidity and mortality in marginalized

communities.3

Here we share the case for embed-

ding an equity element in HICS, our

institutional experiences in operation-

alizing equity, and our recommendation

for a structural change in the national

HICS guidelines: including a defined

equity officer (EO) and subject matter

experts in health care equity to ensure

that actions are taken to improve out-

comes for diverse groups during public

health emergencies or disasters. Al-

though our focus is on HICS, these

concepts can and should be more

broadly applied in all emergency sup-

port functions. Emergency support

functions are groupings of governmen-

tal and private-sector capabilities into an

organizational structure to provide

support, resources, and services that

are needed to save lives, protect

property and the environment;

restore essential services and critical

infrastructure; and help victims and

communities return to normal after

domestic incidents.

EMBEDDING AN EQUITY
RESPONSE WITHIN THE
HICS INFRASTRUCTURE

The key principles of HICS are a unified

command, a clear organizational struc-

ture, and an incident action plan guided

by objectives. The incident commander

leads a team of section chiefs in charge

of operations, planning, logistics, and

finance. Several command staff mem-

bers also report to the incident com-

mander: a public information officer,

a safety officer, a liaison officer, and

medical technical specialists. However,

HICS guidance as currently written does

not explicitly specify an EO role or list

equity as a responsibility or operational

priority in hospital crisis response. Ide-

ally, the incident commander would

embed equity principles and objectives

implicitly in HICS planning.

Recent events illustrate the need to

explicitly name roles and responsibilities

to address health equity within the HICS

structure. The absence of equity as an

emergency management principle in

responses to COVID-19 has resulted in a

slow and incomplete hospital response

to the disproportionate mortality and

morbidity in several historically margin-

alized populations.4 For example,

hospitals have access to detailed infor-

mation on the demographic composi-

tion of their inpatient populations, the

ability to screen patients for social
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needs, and the opportunity to conduct

coordinated community outreach to

address the needs of communities of

color through HICS infrastructure.

However, the extent to which commu-

nities of color, particularly African

American, Latinx, and Native American

groups, were disproportionately dying

from COVID-19 did not become clear

until weeks into the pandemic.5

Additional issues, including disparate

access to hospital-based viral testing

and access to emerging therapies for

treating coronavirus, have not been

evenly reported or monitored. The re-

sponse to rising food insecurity re-

ported during the pandemic speaks to

the absence of health-related social

needs planning in the HICS pandemic

response. Importantly, scarce resource

allocation frameworks, called crisis

standards of care, have incompletely

incorporated the values of marginalized

communities.6 As we have observed

over the past year, crisis standards of

care frameworks have improved—with

greater diversity, equity, and inclusion

expertise involvement—but demand

long-term involvement and change to

mitigate inequities. One recent example

is the Massachusetts Department of

Public Health’s revision of the Sequential

Organ Failure Assessment score, which

includes “appropriate modifications for

people with disabilities and modification

to mitigate the disproportionate impact

of chronic kidney disease [and is to be

used] to characterize patients’ progno-

sis for hospital survival.”7

Each of these deficits reflects struc-

tural racism and the need for long-term

institutional infrastructure building to

address deeply entrenched historic in-

equities.8 However, the need for struc-

tural change does not obviate the need

for hospitals to develop institutional

responses to meet acute crisis needs of

African Americans and other groups at

risk for inadequate care and outreach.

Indeed, one expression of structural

racism is the failure to assign responsi-

bility and procure the expertise needed

to meet acute needs during times of

crisis, even as longer-term planning and

structural changes progress. HICSs are

designed to ensure a streamlined, ef-

fective response, but the current pan-

demic has demonstrated that not all

needs of all populations have been met.

There is a need to integrate explicit re-

sponsibilities for efforts to strengthen

data collection and monitoring, to build

liaisons for community engagement,

and to embed activities that address

equity in each phase of a disaster, and

mitigation, preparation, response, and

recovery are needed to ensure that

the needs of marginalized groups are

equitably addressed.

OUR INSTITUTIONAL
EXPERIENCE EMBEDDING
EQUITY

Approximately two months into the ac-

tivation of HICS activities within our

hospital during the COVID-19 pandemic,

at the direction of our corporate inci-

dent command center, our hospital

established a diversity, equity, and

community health response team that

was chaired and docked within our HICS.

As a part of the response, our team

established several work streams to

augment and accomplish core functions

of the HICS response, including em-

ployee equity, health care access, com-

munications, public policy and advocacy,

and data and monitoring.

Through these work streams, our

team embedded several activities in our

hospital response to ensure that hos-

pital and corporate entity resources

were used to meet the needs of

historically marginalized groups, includ-

ing patients, employees, and local

communities. These activities included

ensuring adequate protective personal

equipment for nonclinical staff, leading

efforts to provide community-based vi-

rus testing, and engaging in commu-

nity outreach to address food insecurity

as a social determinant of health.9

Future work will add further work

streams to augment recovery and

reimagining as our hospital reopens

to provide emergent clinical care that

could not be provided during the crisis

response.

OUR AFTER-ACTION
REVIEW DEFINED THE GAP

A critical learning process in emergency

management is the after-action review.

An after-action review is a structured

process developed by the US Army to

identify strengths and weaknesses in

event response.10 This concept has

been adapted as a critical step after

public health emergencies to gather

information on quantitative and quali-

tative issues to improve preparedness,

mitigation, response, and recovery for

future incidents.11 Our institution has

conducted several after-action reviews

within the past decade after local events

including the Boston Marathon bomb-

ings and an active shooter incident in

our hospital.12–14 We have also facilitated

reviews in the wake of other large-scale

events such as the urban terror attacks

in Paris and Brussels.15

Since our initial patient surge in Bos-

ton, Massachusetts, in April 2020 (and

given the concern for future surges), we

have conducted several debriefings with

more than 150 staffmembers across an

academic medical center and commu-

nity hospital within our larger multi-

hospital health care system.
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The most frequently mentioned

topic in our review was equity. Many

comments highlighted the positive ef-

fects of the existing work streams and

our ongoing efforts. Key areas identified

were to embed equity experts in the

HICS, display and use COVID-19 dash-

board data that systematically stratify

demographic characteristics, empower

equity experts to lead within and be-

yond the organization, aggressively

communicate initiatives, ensure that all

materials are inclusive of various reading

levels and languages, and actively en-

courage engagement by frontline staff

whose voices may have previously been

marginalized.

However, many of those involved in

the process acknowledged that we are

at the beginning and have much work

to do to ensure that equity is a core

function of our response during the

COVID pandemic and in future disasters.

A consensus research agenda will be

critical to understanding the effects of

future interventions designed to

mitigate structural racism during disas-

ters.16 On the basis of our observations,

we recommend a structural change to

the national HICS guidelines: including

an EO and embedded health equity

specialists within each section.

THE HICS EQUITY OFFICER
AND THE HEALTH EQUITY
RESPONSE

Defining an EO as a mandatory, core

member of the command and general

staff is a first step in mitigating ineq-

uities. The EO would directly report to

the incident commander as a member

of the command staff. The EO would

have authority to command the re-

sources needed to accurately identify

threats to the well-being of marginalized

groups and take steps to ensure that

hospital activities and plans during crisis

responses operate fairly and equitably

to meet the needs of hospital em-

ployees, patients, and surrounding

communities. The EO would advance an

equity ethics in crisis management

principle to ensure that the needs of the

few and vulnerable are in balance with

the needs of the many and powerful,

such that decisions to distribute scarce

resources (e.g., medications, funding for

interpreters) are made to benefit mar-

ginalized populations, even if such re-

sources are not required to respond to

the crisis needs of majority populations.

Furthermore, medical technical spe-

cialists with health care equity expertise

embedded within each HICS section

would provide real-time insights for

rapid cycle innovations to mitigate dis-

proportionate impacts on vulnerable

groups. Just as eachmember of the HICS

team has a discrete role and responsi-

bility, the EO and health equity special-

ists should be involved in all critical

decisions and embed as core, trusted,

essential members.

Figure 1 shows a proposed structure

for the role of the EO and health equity

specialists within the HICS infra-

structure. Together with the liaison

Incident Commander

Public Information Officer

Liaison Officer

Safety Officer

Medical Technical Specialists

Operations Section Chief

Deputy Operations Section Chief

Operations Health Equity Specialist

Planning Section Chief

Deputy Planning Section Chief

Planning Health Equity Specialist

Logistics Section Chief 

Deputy Logistics Section Chief

Logistics Health Equity Specialist

Finance Section Chief

Deputy Finance Section Chief

Finance Health Equity Specialist

Equity Officer

FIGURE 1— Proposed Hospital Incident Command System Organizational Chart
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officer, the EO would coordinate with

community-based, municipal, state, or

other agencies to establish partner-

ships and coalitions for addressing un-

derlying public health and social service

barriers to crisis response. A successful

response would ensure that the needs

of marginalized populations are cen-

trally integrated into problem definition,

decision-making, and processes and

outcomes of HICS activities (e.g., oper-

ations, planning, logistics, finance).

Essential work of the EO and health

equity specialists would include the fol-

lowing, at minimum17:

1 Directing data collection for planning

and management consistent with

2011 US Department of Health and

Human Services guidance on assessing

race, ethnicity, sex, sexual orientation

and gender identity, and disability;

2 Ensuring use of culturally appropri-

ate communication channels (digital

and nondigital), appropriate use of

languages and codes (including

closed captioning and Braille), and

attention to literacy levels (including

infographics) for disseminating crisis

information;

3 Planning for adequate access to

essential medications and equip-

ment (e.g., insulin, pain medica-

tions, dialysis machines, and

ventilators) for use within the hos-

pital and for distribution in com-

munity settings as appropriate;

4 Coordinating with and supporting

trusted community agencies to

provide social services;

5 Coordinating and working with local

public health organizations; and

6 Ensuring equity in research

participation.

Not only should EOs work within their

organizations, but they should identify

and advocate for similar leadership

opportunities and roles at fellow public

health agencies. Successful strategies

used during HICS, such as developing

metrics of equitable processes of care,

should be tested and incorporated in

standard hospital operations.18 For ex-

ample, our HICS experience has led to

greater institutional use of hospital eq-

uity data monitoring as an institutional

practice, and we have now applied this

practice to monitoring equity in access

to COVID-19 vaccination among our

hospital staff employees.

CONCLUSIONS

Although the response to COVID-19 is

still unfolding, the lessons of this pan-

demic underscore the experience of

several prior crises in recent US history

in which communities of color, pop-

ulations of low socioeconomic status,

and other groups suffer disparate im-

pacts. Embedding an EO and health

equity specialists within HICS is an im-

portant next step to address hospital-

based contributions to institutional

racism that has led to disproportionate

illness and loss of life in marginalized

communities during the COVID-19

pandemic. Work to implement equity as

an essential element of HICS should be

urgently shared now and continuously

evaluated and refined through each

phase of the pandemic. Deliberate, in-

tegrated changes in our crisis manage-

ment structure are an essential step to

mitigate future preventable deaths in

our most vulnerable populations.
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As a nation, from time to time we

face extraordinary events and

challenges. A key current nemesis is

the coronavirus disease 19 (COVID-19)

pandemic. The COVID-19 pandemic,

caused by SARS-CoV-2 (severe acute

respiratory syndrome coronavirus 2),

presents monumental challenges on

multiple fronts and on a global scale.

Since the first report out of the Wuhan

district in China in December 2019,

the pandemic has resulted in nearly 75

million cases worldwide. The US Centers

for Disease Control and Prevention had

reportedmore than 16million cases and

more than 300 000 deaths domestically

as of December 17, 2020, making the

United States the most affected

country.1

When catastrophic events occur,

public institutions, especially govern-

ment agencies, find ways to mitigate

injury and loss to their citizens. Prepa-

ration is key and involves anticipating

the elements of disaster events and

creating policies and protocols that in-

centivize action and funding to lessen

the burden of the crisis. COVID-19

tracking data highlight important

emerging population-vulnerability is-

sues and the evolving public health

response. However, these issues and

impacts are not new but were influential

during previous catastrophic events.

One such event was Katrina, a high-

category hurricane that made landfall

along the Louisiana and Mississippi

coasts on the morning of August 29,

2005. Katrina packed sustained winds

of 120 miles per hour; its physical de-

struction was followed by unprece-

dented threats to life and health.2,3 Both

Hurricane Katrina and the COVID-19

pandemic exposed significant structural,

social, and health deficiencies that have

prompted significant changes to public

health and policy responses. Although

one event was a geoclimatic catastrophe

and the other an infectious disease

epidemic, they have health, socioeco-

nomic, and structural features in com-

mon. Katrina and COVID-19 present

shared lessons in preparing for and

responding to public health disasters.

Exploring policy, legislative, and emer-

gency response and health care

management of previous catastrophic

events can prepare governments, the

health care system, and citizenry to

respond to future disasters.

DISPROPORTIONATE
EFFECTS OF
CATASTROPHIC DAMAGE

Although differing in reach across time

and space, Hurricane Katrina and the

COVID-19 pandemic wreaked economic,

social, and health havoc on a massive

scale. Katrina, one of the costliest hur-

ricanes to hit the United States, caused

an estimated $200 billion in damage,

mostly concentrated in the Gulf Coast

region.4 Fortunately, the rest of the US

economy was relatively stable and could

support the region’s recovery. More-

over, even excluding in-kind donations,

the Department of State received $126

million from 36 countries and interna-

tional organizations; the United States

government had never before received

such large amounts of disaster

assistance.5

Unlike Katrina, the economic damage

from COVID-19 is not limited in geo-

graphic scope or duration; its legacy will

be far flung and long term. Total 2020

COVID-19-associated hospitalizations in

the United States could cost $17 billion,

and as of May 8, 2020, Congress had

approved $2.4 trillion in stimulus fund-

ing, with more to come.6 In fact, Achim

Steiner, administrator of the United

Nations Development Programme, an-

ticipates a COVID-19-driven reduction

in the Global Human Development

Index—a measure of the world’s edu-

cation, health, and living standards—for

the first time since the concept was in-

troduced in 1990, a trajectory that is

likely to be sustained.7

Hurricane Katrina and the COVID-19

pandemic vividly demonstrate the
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exceptional susceptibility of minority

and disadvantaged groups to adverse

outcomes from catastrophic events.

Hurricane Katrina cut a broad swath

across the Gulf Coast, but its health and

socioeconomic effects were arguably

worst in the New Orleans, Louisiana,

area. Some of Louisiana’s most vulner-

able people (those who are impov-

erished, uninsured, chronically ill, and

members of disadvantaged minority

groups) are concentrated in the south-

eastern portion of the state. Katrina

breached several levees protecting New

Orleans, flooding the Orleans and ad-

joining St. Bernard and Jefferson par-

ishes, and mostly affecting people who

lacked transportation to escape the

hurricane or navigate flooded terrain

afterward. Populations of these parishes

are predominantly Black, and affected

individuals were also generally finan-

cially impoverished and often were

members of single-parent (mostly

women) households with children.8

Elderly and male individuals fared

worse under Hurricane Katrina’s wrath,

as 49% of the 971 Louisiana decedents

were at least 75 years old and 53% were

men. However, the impact on Blacks was

especially severe. Although Blacks con-

stitute only 33% of Louisiana’s pop-

ulation, 51% of decedents were Black

and only 42%wereWhite. This is partially

explained by New Orleans parish adult

mortality rates, with Blacks being 1.7 to

4.0 timesmore likely to die thanWhites.2

New Orleans’ population also suffers

disproportionately from poor health

and poor access to care. A survey of

Houston, Texas, shelters showed that

41% of 680 Katrina evacuees reported

chronic health conditions.9 Ninety-eight

percent of these evacuees were from

New Orleans, and 93% were Black. Also,

23% of Louisianans lacked health in-

surance, as compared with 54% of the

Houston evacuees. These marginalized

individuals were ill equipped to with-

stand the adverse health effects of so-

cietal disruption.

The COVID-19 pandemic threatens to

rend the very fabric of global society for

an indeterminate time, but not all pop-

ulations or communities are equally af-

fected. Although incomplete, data on

race and ethnicity show that the pan-

demic has disproportionately infected,

and led to greater mortality among,

populations with health disparities such

as Blacks, Hispanics, and other minority

groups.10,11 According to an analysis of

supplementary data, most of the 10647

decedents in 16 public health jurisdic-

tions were 65 years or older and had

underlying medical conditions; 34.9% of

Hispanic and 29.5% of non-White de-

cedents were younger than 65 years, as

compared with only 13.2% of non-His-

panic White decedents.12

Sequist’s comparison of the Navajo

Nation and the small, densely populated

town of Chelsea, Massachusetts, high-

lights ethnicity-linked COVID-19 pan-

demic disparities between these distinct

communities of color and their broader

populations. Fifty-three percent of COVID-

19-related deaths occurred among the

Navajo of New Mexico, despite this group

representing only 11% of the broader

population. In Chelsea, where two thirds

of residents identify as Hispanic, more

than 7000 cases among a population of

100000 have been reported. Chelsea

Hispanics have experienced the highest

mortality rate in the nation, more than

three times that of neighboring Boston.13

The reasons for disparities in COVID-

19 pandemic outcomes among Blacks,

Hispanics, and South Asians are not well

established. Even among highly edu-

cated medical professionals, the mor-

tality rate among minority group

members has been extraordinary.

Minority medical professionals, along

with other minority workers, dispro-

portionately serve front-facing indus-

tries, and they also support and are

responsible for extended families and

communities. Such communities are

often burdened by high population

density, which joins chronic disease,

limited health literacy, and marginal fi-

nancial and health insurance status as

mortality-exacerbating dynamics.14,15 As

with Hurricane Katrina, difficulty in access-

ing care, deferred care of emergent con-

ditions, and a deep-rooted mistrust of

the public health and medical system

are additional factors. In particular, highly

complex combinations of comorbidities

such as hypertension, diabetes mellitus,

and chronic obstructive pulmonary dis-

ease are more frequent among margin-

alized groups than amongWhites and are

associated with worse outcomes.13

NONIMPLEMENTATION OF
INFORMED DISASTER
PREPARATIONS

The New Orleans basin and its sedi-

mentary foundations and continuing

subsidence are prime for flooding and

have long been recognized as such. The

US Geological Survey estimates that

New Orleans, currently 3 meters below

sea level and sinking at a rate of 1

centimeter per year, will descend an

additional meter by 2100.16 Hurricane

Katrina’s catastrophic flooding effects

were anticipated. On November 2, 2005,

Peter Nicholson, chair of the University

of Hawaii’s Department of Graduate

Engineering, informed the US Senate

Committee on Homeland Security and

Governmental Affairs on Hurricane

Katrina that his department had found

dozens of preexisting areas of soil in-

stability and actual breaches in the levee

system that likely contributed to its
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failure. He recommended that Congress

enact a national levee inspection and

safety program modeled after the Na-

tional Dam Safety Program.17 Mean-

while, residents need to decide whether

they can safely continue living in this

area or whether they need to relocate,

an especially difficult choice for mar-

ginalized individuals.

The US military and government le-

verage advanced simulated scenarios

(gaming) to manage geography, pop-

ulation, resources, and technical and

administrative expertise to achieve

minimum-damage outcomes in combat

and in disaster situations, such as

weather events. For example, from May

24, 2004, through August 24, 2005, the

Federal Emergency Management Agency

conducted a multiagency emergency

planning scenario for a hypothetical geo-

climatic disaster, Hurricane Pam. Seven

hurricane-specific and four general-

disaster recommendations resulted.18

Similarly, the US Naval War College’s

September 2019 urban outbreak pan-

demic exercise yielded 16 defensive rec-

ommendations to manage a COVID-19

pandemic–like situation.19

Dozens of additional modeling teams

now offer support to policy and response

directors by predicting COVID-19 trajec-

tories through infectious disease and

statistical modeling.20 Notably, the Cen-

ters for Disease Control and Prevention

and the Office of the Assistant Secretary

for Preparedness and Response have

developed five COVID-19 pandemic plan-

ning scenarios to evaluate the potential

effects of various mitigation strategies and

help inform public health planning.1

DISPARITIES REVEALED BY
KATRINA AND COVID-19

Inadequacies in the three principal so-

cial determinants of health—physical

environments, social environments, and

(inadequate) health services and health

literacy—result in health disparities that

amplify morbidity and mortality in ca-

tastrophes.21 According to Stephen M.

Griffin of the Tulane University School of

Law, Hurricane Katrina and the current

COVID-19 catastrophe highlight policy

disasters in the United States that can

be traced back to federalism, “a funda-

mental aspect of American government,

whereby the states are not merely re-

gional representatives of the federal

government, but are granted indepen-

dent powers and responsibilities.” He

argues, instead, that the federal gov-

ernment should be the first responder

and coordinator in a major crisis.22

In fact, an effective response strategy

establishes basic protections from ca-

tastrophe that can neutralize disadvan-

tageous socioeconomic and health

disparities and protect marginalized

groups from harm. According to both

Griffin’s recommendations and those

stemming from the aforementioned

scenario exercises, there is a need

for, among other components, expert

central planning to direct, coordinate,

and support regional authorities.18,19

Unfortunately, with Hurricane Katrina,

discrepancies among national, regional,

and local perspectives delayed rein-

forcement of the levee system as well

as timely evacuation assistance to

marginalized groups. Also, in part be-

cause of conflicting information from

authorities, the marginalized population

in the New Orleans basin largely did not

anticipate—and lacked the resources

and support to escape or withstand—

the resulting flood.23

The situation has been the same with

the COVID-19 pandemic. Disagreement

among international authorities and

among US federal executive and advi-

sory personnel as to the existence and

nature of the COVID-19 threat contrib-

uted to inadequate and erroneous

information and to disparate and fluc-

tuating US instructions to, and support

of, regional authorities.24

The public, confused by conflicting

messages, did not universally embrace

or adopt even minimum protective

measures. Much of the US health care

system is now heavily stressed, neces-

sitating guidance from the Centers for

Disease Control and Prevention on

interfacility patient and resource coor-

dination and avoidance of a shift to

crisis-care standards.1 Tragically, with

the COVID-19 pandemic as with Hurri-

cane Katrina, the most vulnerable US

citizens have again been the least pro-

tected and the most severely affected.

MORE HEALTH POLICIES
NEEDED FOR
MARGINALIZED GROUPS

Hurricane Katrina hit hardest in areas

with high numbers of uninsured indi-

viduals that also ranked poorly on

national health outcome measures.

Medicaid is one avenue that improves

outcome performance and enhances

care access for low-income populations.

However, federal and Gulf Coast state

authorities initially limited Medicaid to

elderly individuals and pregnant women.

Some very-low-income parents and

disabled individuals were also eligible,

but others were not. Low-income indi-

viduals without children were not eligi-

ble. Fortunately, after Hurricane Katrina,

the Centers for Medicare and Medicaid

Services played a large role in increasing

access to care, at least in Louisiana. In

fiscal year 2006, upward Centers for

Medicare and Medicaid Services ad-

justments moved Louisiana’s federal

medical assistance percentage calcula-

tion to 69.79%, meaning that Louisiana
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would have to cover only roughly 30% of

Medicaid costs going forward.24

The COVID-19 pandemic has resulted

in similar policy adjustments. The Fam-

ilies-First Coronavirus Response Act, as

amended by the Coronavirus Aid, Relief,

and Economic Security (CARES) Act, au-

thorized a 6.2-percentage-point in-

crease in federal medical assistance

percentage calculations to help states

respond to the pandemic.25 The CARES

Act also provides federal funding for

states to cover COVID-19 testing for

uninsured populations.25 However, to

encourage states to take full advantage

of this support, the Centers for Medicare

and Medicaid Services must emphasize

that the percentage-point increase also

applies to Medicaid disproportionate-

share hospital expenditures. These

Medicare and Medicaid payments im-

proved care access for the most vul-

nerable in the aftermath of Hurricane

Katrina and have improved access dur-

ing the COVID-19 pandemic. Additional

prevention today can further reduce the

adverse impact of catastrophes on the

most vulnerable—and on state health

care budgets—tomorrow.

SUMMARY

Despite Katrina’s high international

profile, its global footprint was narrow

and its duration predictably limited, so

other parts of the United States and the

international community could rally to

the Gulf Coast’s assistance. In contrast,

the COVID-19 catastrophe is global in

extent, with an indefinite and unpre-

dictable duration and stunningly high

mortality, and thus a Katrina-like rescue

will not be coming. Tragically, both ca-

tastrophes disproportionately harmed

and continue to harm vulnerable pop-

ulations in social, historical, and political

environments wherein health disparities

are already prevalent, as in the United

States.26

A nation is only as healthy as its sickest

communities. These catastrophes affirm

the importance of three basic tools

in mitigating disaster harm among

disadvantaged groups suffering socio-

economic health disparities. First, dis-

advantaged and minority populations

should receive at least minimum insur-

ance coverage to ensure regular pre-

ventive and prompt health engagement.

Second, greater investment in health

literacy and promotion, a key Healthy

People 2020 goal, should be consis-

tently pursued as a cost-efficient

method to decrease health care costs

and improve health.

Finally, we recommend a process

to communicate pending, active, and

completed disaster mitigation strategy

exercises to top national decision-

makers in real time to facilitate timely

and consistent disparity-resolving policy

planning and legislative action. Our

federal agencies, academic institutions,

and the private sector frequently engage

in “what-if” scenarios and conduct

postevent analyses to plot strong na-

tional structural, socioeconomic, and

health solutions to disasters. Such

preparation can yield broad societal

benefits, including decreasing the health

care system’s crisis response burden,

because it informs prompt, effective

disaster protection, especially for the

most vulnerable.27

CONCLUSION

True success in disaster management is

evidenced by salutary outcomes among

society’s most vulnerable groups. Hur-

ricane Katrina and the COVID-19 pan-

demic demonstrate the continuing need

for effective planning and execution in

protecting our most vulnerable citizens.

Structural disadvantages make margin-

alized populations vulnerable to event-

driven dislocation and morbidity and

mortality. These effectively isolated

populations may not receive the most

factual and relevant information during

a disaster. Our recommendations may

represent a new way of thinking for

authorities for whom the health dis-

parity crisis has not traditionally

appeared high on the radar.

Leveraging all available tools and skills to

neutralize health disparities and enhance

communication of simulation-derived di-

saster management strategies will help

improve the fates of our most vulnerable

citizens and of our entire nation.
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Shelter Characteristics, Infection
Prevention Practices, and Universal
Testing for SARS-CoV-2 at Homeless
Shelters in 7 US Urban Areas
Julie L. Self, PhD, MPH, Martha P. Montgomery, MD, MHS, Karrie-Ann Toews, MPH, Elizabeth A. Samuels, MD, MPH, MHS, Elizabeth
Imbert, MD, MPH, Temet M. McMichael, PhD, Grace E. Marx, MD, MPH, Cortland Lohff, MD, MPH, Tom Andrews, BS, Isaac Ghinai,
MBBS, MSc, Emily Mosites, PhD, and the COVID-19 Homelessness Response Team

  See also the COVID-19/Public Health Preparedness and Response section, pp. 842–875.

Objectives. To examine shelter characteristics and infection prevention practices in relation to severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) infection point prevalence during universal testing at

homeless shelters in the United States.

Methods. SARS-CoV-2 testing was offered to clients and staff at homeless shelters, irrespective of

symptoms. Site assessments were conducted from March 30 to June 1, 2020, to collect information on

shelter characteristics and infection prevention practices. We assessed the association between SARS-

CoV-2 infection prevalence and shelter characteristics, including 20 infection prevention practices by using

crude risk ratios (RRs) and exact unconditional 95% confidence intervals (CIs).

Results. Site assessments and SARS-CoV-2 testing results were reported for 63 homeless shelters in 7 US

urban areas. Median infection prevalence was 2.9% (range = 0%–71.4%). Shelters implementing head-to-toe

sleeping and excluding symptomatic staff from working were less likely to have high infection prevalence

(RR =0.5; 95% CI = 0.3, 0.8; and RR=0.5; 95% CI = 0.4, 0.6; respectively); shelters with medical services

available were less likely to have very high infection prevalence (RR =0.5; 95% CI = 0.2, 1.0).

Conclusions. Sleeping arrangements and staffing policies are modifiable factors that might be associated

with SARS-CoV-2 infection prevalence in homeless shelters. Shelters should follow recommended

practices to reduce the risk of SARS-CoV-2 transmission. (Am J Public Health. 2021;111:854–859. https://

doi.org/10.2105/AJPH.2021.306198)

Homeless shelters provide tempo-

rary and emergency housing for

people experiencing homelessness.

People experiencing homelessness dis-

proportionately experience untreated

chronic medical conditions, older age,

and barriers to accessing medical care,1

increasing the risk of severe disease

from severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2), the virus

that causes COVID-19.2 Furthermore, as

shelters are often congregate settings

where it can be challenging to adhere to

Centers for Disease Control and Pre-

vention (CDC) guidance to reduce SARS-

CoV-2 transmission, such as hand-

washing, wearing face masks, or

remaining at least 6 feet apart, exposure

risk might also be increased.3

COVID-19 cases have been detected

among clients and staff at US homeless

shelters.4–6 A previous study of shelters

in 4 US cities identified varied SARS-CoV-

2 infection prevalence using universal

testing, defined as offering testing irre-

spective of symptoms.5 This strategy can

inform isolation efforts and infection

prevalence estimations because it

identifies more cases, including asymp-

tomatic and presymptomatic cases,

compared with symptom-based testing

alone.6

Homeless shelters vary widely in ac-

cess to resources, operational plans,

regulations, size, staffing, and pop-

ulations served, but the extent to which

854 Research Peer Reviewed Self et al.

A
JP
H

M
ay

20
21

,V
o
l1

11
,N

o
.5

COVID-19/PUBLIC HEALTH PREPAREDNESS AND RESPONSE

https://ajph.aphapublications.org/doi/10.2105/AJPH.2021.306247
https://doi.org/10.2105/AJPH.2021.306198
https://doi.org/10.2105/AJPH.2021.306198


these traits affect SARS-CoV-2 infection

prevalence is unknown. To support

shelters during the COVID-19 pandemic,

it is critical to identify shelter charac-

teristics with potential to mitigate

transmission among clients and staff.

In this analysis, we examined shelter

characteristics and infection prevention

practices in relation to SARS-CoV-2 in-

fection point prevalence at shelters

where universal testing occurred.

METHODS

As part of the response to the COVID-19

pandemic, CDC requested collaboration

from health and housing partners in 7

US urban areas where universal testing

had been performed at shelters during

April 1 to June 1, 2020. Participating

agencies provided data from site as-

sessments and universal testing.

Universal SARS-CoV-2 testing was

conducted per local protocols by real-

time reverse transcription–polymerase

chain reaction, proactively or in re-

sponse to a positive viral test at the

shelter. Although universal testing was

uncommon for the general population,

all clients and staff were offered testing;

participation was voluntary. If multiple

testing events occurred at a shelter, only

results of the first event were included.

Prevalence was estimated by dividing

the number of clients and staff positive

for SARS-CoV-2 by the total tested.

Health or housing professionals con-

ducted site assessments to collect in-

formation about shelter characteristics

and infection prevention practices using

a template adapted for local needs

(Appendix A, available as a supplement

to the online version of this article at

https://www.ajph.org). Shared data ele-

ments included information about client

sleeping arrangements, staffing prac-

tices and training, and infection

prevention practices such as symptom

screening and face mask use. County

population density was calculated as

inhabitants per square mile,7 and

COVID-19 incidence (cases per 100000

per week)8 was estimated as a 7-day

average encompassing 3 days before to

3 days after testing.

Infection prevalence greater than

2.9% (the median) was defined as “high”

and compared with prevalence of less

than or equal to 2.9%; the subset

greater than 10% was defined as “very

high” and compared with prevalence of

less than or equal to 10%. Other con-

tinuous variables were converted to bi-

nary variables based on the median. We

calculated crude risk ratios (RRs) and

exact unconditional 95% confidence

intervals (CIs) to assess for associations

between high or very high prevalence

and shelter characteristics. We con-

ducted analyses in SAS version 9.4 (SAS

Institute, Cary, NC).

RESULTS

SARS-CoV-2 testing results and site as-

sessments conducted March 30

through June 1, 2020, were reported for

63 shelters in urban areas in 7 states

(California, Colorado, Georgia, Illinois,

Nevada, Rhode Island, and Washington).

Site assessments were conducted a

median of 13 days after the testing event

(range = 1 day before to 51 days after).

Among 20 infection prevention practices

included in this report, 19 (95%) were

implemented by greater than 50% and 9

(45%) by greater than 80% of shelters

(Table 1).

The average number of beds filled

ranged from 8 to 320 (median = 74).

The number of clients and staff mem-

bers tested ranged from 7 to 364

(median =63), and the number that

tested positive for SARS-CoV-2 ranged

from 0 to 165 (median =2). Median

prevalence by facility was 2.9%

(range = 0%–71.4%). Twenty (31.7%)

shelters had very high (> 10%)

prevalence.

Shelters implementing head-to-toe

sleeping (positioning beds in a row so

that clients sleep with heads at alter-

nating ends of the bed compared with

their neighbors [i.e., each client’s head

lines up with their neighbors’ toes, to

maximize distance between clients’

heads and minimize sharing air space

while sleeping]) were less likely to ex-

perience high infection prevalence

(35.1%; 13 of 37) comparedwith shelters

that did not implement head-to-toe

sleeping (73.7%; 14 of 19; RR =0.5; 95%

CI = 0.3, 0.8). Shelters that excluded

symptomatic staff were also less likely to

experience high prevalence (47.5%; 29

of 61) compared with shelters allowing

symptomatic staff to continue working

(100%; 2 of 2; RR =0.5; 95% CI = 0.4, 0.6).

Shelters with on-site medical services

were less likely to have very high prev-

alence (20.6%; 7 of 34) compared with

shelters lacking those services (44.8%;

13 of 29; RR = 0.5; 95% CI = 0.2, 1.0). In

this analysis, additional characteristics

(e.g., staff training, client and staff

symptom screening and face mask use,

and county COVID-19 incidence) were

not associated with prevalence (Table 1).

DISCUSSION

These data show that universal testing at

homeless shelters can identify high

prevalence of SARS-CoV-2 infection,

even in areas with low incidence of

COVID-19, and shelters have adopted a

range of infection prevention practices.

Adopting head-to-toe sleeping ar-

rangements and excluding symptomatic

shelter staff from working were associ-

ated with lower risk of high SARS-CoV-2
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TABLE 1— Association of High Point Prevalence During Universal SARS-CoV-2 Testing at Homeless Shelters,
Selected County and Shelter Characteristics: 7 US Urban Areas, March 30–June 1, 2020

Total Shelters,
No. (%)a or

Median (Range)

High SARS-CoV-2 Infection
Prevalence,b No. (%) or

Median (Range) RR (95% CI)

Very High SARS-
CoV-2 Infection

Prevalence,c No. (%) RR (95% CI)

Total 63 31 (49.2) 20 (31.7)

County-level characteristics

COVID-19 incidence (cases per 100000)

High, > 15 (Ref) 30 (47.6) 17 (60.7) 12 (42.9)

Low, ≤15 33 (52.4) 14 (40.0) 0.7 (0.5, 1.2) 8 (22.9) 0.6 (0.3, 1.3)

Median 15.0 (2.9–32.8)

Population density (inhabitants per square
mile)

High, > 3 923 (Ref) 31 (49.2) 18 (58.1) 13 (41.9)

Low, ≤3923 32 (50.8) 13 (40.6) 0.7 (0.4, 1.2) 7 (21.9) 0.5 (0.2, 1.1)

Median 3923 (247–17 179)

Client sleeping arrangements

Percentage of beds filled

≥74 (Ref) 31 (49.2) 14 (45.2) 8 (25.8)

< 74 29 (29) 16 (55.2) 1.2 (0.7, 2.0) 12 (41.4) 1.6 (0.8, 3.4)

Median 76.9 (15.4–125)

Beds or mats assigned to 1 person (instead of
shared or communal use)

No (Ref) 7 (11.1) 4 (57.1) 3 (42.9)

Yes 53 (84.1) 26 (49.1) 0.9 (0.4, 1.7) 17 (32.1) 0.7 (0.3, 1.9)

Distance between beds in sleeping area ≥3 feet

No (Ref) 10 (15.9) 6 (60.0) 4 (40.0)

Yes 51 (81.0) 24 (47.1) 0.8 (0.4, 1.4) 15 (29.4) 0.7 (0.3, 1.8)

Separation screen or barrier between beds

No (Ref) 50 (79.4) 25 (50.0) 15 (30.0)

Yes 10 (15.9) 5 (50.0) 1.0 (0.5, 2.0) 4 (40.0) 1.3 (0.6, 3.2)

Clients sleeping head-to-toe

No (Ref) 19 (30.2) 14 (73.7) 10 (52.6)

Yes 37 (58.7) 13 (35.1) 0.5 (0.3, 0.8) 8 (21.6) 0.4 (0.2, 0.9)

Staff characteristics and training

Staff work at other shelter locations

No (Ref) 35 (55.6) 18 (51.4) 11 (31.4)

Yes 23 (36.5) 12 (52.2) 1.0 (0.6, 1.7) 9 (39.1) 1.2 (0.6, 2.5)

Medical services routinely available at the
facility

No (Ref) 29 (46.0) 17 (58.6) 13 (44.8)

Yes 34 (54.0) 14 (41.2) 0.7 (0.4, 1.2) 7 (20.6) 0.5 (0.2, 1.0)

All staff trained on hygiene measures and
standard precautions

No (Ref) 4 (6.3) 1 (25.0) 1 (25.0)

Yes 58 (92.1) 29 (50.0) 2.0 (0.4, 11.1) 18 (31.0) 1.2 (0.2, 7.1)

Continued
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TABLE 1— Continued

Total Shelters,
No. (%)a or

Median (Range)

High SARS-CoV-2 Infection
Prevalence,b No. (%) or

Median (Range) RR (95% CI)

Very High SARS-
CoV-2 Infection

Prevalence,c No. (%) RR (95% CI)

All staff received training on how to correctly
put on and take off personal protective
equipment

No (Ref) 14 (22.2) 6 (42.9) 5 (35.7)

Yes 42 (66.7) 21 (50.0) 1.2 (0.6, 2.3) 14 (33.3) 0.9 (0.4, 2.1)

Staff routinely wear masks when interacting
with clients

No (Ref) 5 (7.9) 2 (40.0) 2 (40.0)

Yes 54 (85.7) 27 (50.0) 1.3 (0.4, 3.8) 17 (31.5) 0.8 (0.3, 2.5)

All staff screened for symptoms

No (Ref) 23 (36.5) 11 (47.8 8 (34.8)

Yes 39 (61.9) 19 (48.7) 1.0 (0.6, 1.7) 11 (28.2) 0.8 (0.4, 1.7)

All staff have their temperature checked

No (Ref) 25 (39.7) 12 (48.0) 9 (36.0)

Yes 34 (54.0) 16 (47.1) 1.0 (0.6, 1.7) 10 (29.4) 0.8 (0.4, 1.7)

Staff excluded fromworkingwhen symptomatic

No (Ref) 2 (3.2) 2 (100) 1 (50.0)

Yes 61 (96.8) 29 (47.5) 0.5 (0.4, 0.6) 19 (31.1) 0.6 (0.1, 2.6)

Other infection prevention practices

Limited number of designated entry points

No (Ref) 2 (3.2) 1 (50.0) 1 (50.0)

Yes 61 (96.8) 30 (49.2) 1.0 (0.2, 4.0) 19 (31.1) 0.6 (0.1, 2.6)

Handwashing available at facility entry

No (Ref) 22 (34.9) 11 (50.0) 6 (27.3)

Yes 39 (61.9) 18 (46.2) 0.9 (0.5, 1.6) 12 (30.8) 1.1 (0.5, 2.6)

Points of entry monitored to ensure hand
hygiene

No (Ref) 14 (22.2) 6 (42.9) 4 (28.6)

Yes 44 (69.8) 23 (52.3) 1.2 (0.6, 2.4) 15 (34.1) 1.2 (0.5, 3.0)

Clients routinely wear masks or cloth face
coverings when not in their sleeping areas

No (Ref) 11 (17.5) 5 (45.5) 3 (27.3)

Yes 46 (73.0) 24 (52.2) 1.1 (0.6, 2.3) 16 (34.8) 1.3 (0.4, 3.6)

All clients screened for symptoms

No (Ref) 7 (11.1) 4 (57.1) 2 (28.6)

Yes 54 (85.7) 26 (48.1) 0.8 (0.4, 1.7) 17 (31.5) 1.1 (0.3, 3.8)

All clients have their temperature checked

No (Ref) 19 (30.2) 9 (47.4) 6 (31.6)

Yes 44 (69.8) 22 (50.0) 1.1 (0.6, 1.8) 14 (31.8) 1.0 (0.5, 2.2)

Designated area for suspected cases or
symptomatic clients to isolate

No (Ref) 20 (31.7) 12 (60.0) 9 (45.0)

Yes 43 (68.3) 19 (44.2) 0.7 (0.5, 1.2) 11 (25.6) 0.6 (0.3, 1.1)

Continued
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infection prevalence. Positioning beds

so clients sleep head-to-toe is recom-

mended to reduce transmission of re-

spiratory pathogens, including SARS-

CoV-2.9 Consistent with CDC recom-

mendations for all persons, shelters

should require staff who experience

symptoms consistent with COVID-19 to

isolate at home for at least 10 days since

symptoms first appeared and until

symptoms have improved, including at

least 24 hours with no fever without

taking fever-reducing medication.10

Availability of on-site medical services

was associated with lower risk of having

very high prevalence of SARS-CoV-2 in

clients and staff. Routine access to on-site

medical services might enable shelters to

quickly identify and isolate symptomatic

clients or to identify and maintain ap-

propriate infection prevention practices.

Although symptom and temperature

screening were not associated with

prevalence in this analysis, they remain

fundamental measures to identify indi-

viduals with suspected COVID-19.

Studies have shown that, given the po-

tential for asymptomatic and presymp-

tomatic transmission of SARS-CoV-2,11

additional measures, including the use

of face masks, can reduce the spread of

SARS-CoV-2.12 A combination of multiple

infection prevention strategies is nec-

essary to reduce transmission of SARS-

CoV-2.

These findings are subject to several

limitations. The high proportion of

adopted infection control practices is a

positive finding, but low variability in

shelter practices and small sample size

limit the ability to assess for con-

founding or detect statistically signifi-

cant associations between prevention

measures and prevalence. Timing of

infection control measures and site

assessments varied relative to testing

events; associations between shelter

practices and prevalence might not be

correlated. Data were collected early in

the pandemic as guidance regarding

testing evolved, and prevalence was

calculated for clients and staff together

because some sites were unable to

separate those results. Site assess-

ments varied between locations and

included self-reported data. Finally,

results are not generalizable and

are subject to biases, including selec-

tion (i.e., which areas and shelters of-

fered and which individuals accepted

SARS-CoV-2 testing), recall, and social

desirability (i.e., tendency to respond

favorably to site assessment

questions).

PUBLIC HEALTH
IMPLICATIONS

Congregate settings, such as homeless

shelters, can pose risks for spread of

communicable diseases such as COVID-

19. However, continuing services for

people experiencing homelessness is

critical. Sleeping arrangements and staff-

ing policies, such as excluding symptom-

atic staff and having medical services on

site, are modifiable factors that might be

associated with transmission of SARS-

CoV-2 in shelters. Shelters should follow

recommended practices9 to reduce the

risk of SARS-CoV-2 transmission, and

further studies should evaluate environ-

mental risks associated with transmission

in congregate settings.
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TABLE 1— Continued

Total Shelters,
No. (%)a or

Median (Range)

High SARS-CoV-2 Infection
Prevalence,b No. (%) or

Median (Range) RR (95% CI)

Very High SARS-
CoV-2 Infection

Prevalence,c No. (%) RR (95% CI)

Symptomatic clients provided with a surgical
mask

No (Ref) 4 (6.3) 2 (50.0) 2 (50.0)

Yes 55 (87.3) 28 (50.9) 1.0 (0.4, 2.8) 17 (30.9) 0.6 (0.2, 1.8)

Note. CI = confidence interval; RR = risk ratio; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2. For additional information about recommended
prevention practices in homeless shelters, homeless service providers are encouraged to refer to the Centers for Disease Control and Prevention’s Interim
Guidance for Homeless Service Providers to Plan and Respond to Coronavirus Disease 2019 (COVID-19)9 and resources to support people experiencing
homelessness: https://www.cdc.gov/coronavirus/2019-ncov/community/homeless-shelters.

aNumbers may not equal 100% because of missing or unknown responses.
bHigh SARS-CoV-2 infection prevalence is defined as point prevalence above the median (> 2.9%).
cVery high SARS-CoV-2 infection prevalence is defined as point prevalence > 10%.

858 Research Peer Reviewed Self et al.

COVID-19/PUBLIC HEALTH PREPAREDNESS AND RESPONSE
A
JP
H

M
ay

20
21

,V
o
l1

11
,N

o
.5

https://www.cdc.gov/coronavirus/2019-ncov/community/homeless-shelters


Note. The views and opinions expressed in this
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Public Policy Impact of the COVID-19
Pandemic on Blood Supply in the
United States
William Riley, PhD, Kailey Love, MBA, MS, and Jeffrey McCullough, MD

  See also the COVID-19/Public Health Preparedness and Response section, pp. 842–875.

The COVID-19 pandemic has precipitated an acute blood shortage for medical transfusions, exacerbating an

already tenuous blood supply system in the United States, contributing to the public health crisis, and

raising deeper questions regarding emergency preparedness planning for ensuring blood availability.

However, these issues around blood availability during the pandemic are related primarily to the decline in

supply caused by reduced donations during the pandemic rather than increased demand for transfusion

of patients with COVID-19.

The challenges to ensure a safe blood supply during the pandemic will continue until a vaccine is de-

veloped, effective treatments are available, or the virus goes away. If this virus or a similar virus were

capable of transmission through blood, it would have a catastrophic impact on the health care system,

causing a future public health emergency that would jeopardize the national blood supply.

In this article, we identify the impact of the COVID-19 pandemic on blood supply adequacy, discuss the

public health implications, propose recovery strategies, and present recommendations for preparing for

the next disruption in blood supply driven by a public health emergency. (Am J Public Health. 2021;111:

860–866. https://doi.org/10.2105/AJPH.2021.306157)

Blood donations are a pillar of

modern medicine,1,2 and an ade-

quate supply of safe blood for transfu-

sion is essential to protect the public’s

health. The US blood supply system has

been seriously threatened by the

COVID-19 pandemic, jeopardizing the

ability to treat critically ill persons and

emergency patients, with significant

implications for the health care delivery

system. The nation’s blood supply was

already tenuous before the COVID-19

pandemic,3,4 and, since then, issues have

been further compounded. Demand for

blood has actually been declining since

2008 because of more conservative

transfusion practices. This decline in

demand caused blood centers to rapidly

consolidate through mergers, resulting

in reduced blood product availability,5–10

leading to a loss of national surge ca-

pacity, leaving the highly complicated

blood product supply chain struggling at

the local, regional, and national levels.11

Blood is typically collected, processed,

and stored at regional nonprofit blood

centers and distributed to hospitals on a

daily or weekly basis. Moreover, most

blood products are perishable, with a

short shelf life—42 days for red blood

cells and 7 days for platelets—which

precludes stockpiling a meaningful in-

ventory for surge capacity or other

emergencies. Safety for both the blood

donor and recipient is the central con-

cern in transfusion medicine and a key

driver of blood availability. The pan-

demic has produced a heated debate

regarding the safety of blood dona-

tions in endemic countries. While the

lockdown reduces the amount of health

care activity, unavoidable patient care

continues. For example, it is estimated

that there is a substantial backlog of new

cancer patients across the nation12; as

cancer programs look to restart opera-

tions, this backlog will grow.

IMPACT OF THE COVID-19
PANDEMIC ON BLOOD
SUPPLY

The blood shortage caused by COVID-19

is an urgent public health issue that in-

terferes with the functioning of the en-

tire health care system. The US blood

supply has fallen to critically low levels

since the COVID-19 pandemic began,

with only a 1 day inventory in some

instances,13 prompting the blood supply
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organizations and the surgeon general

to issue an urgent call for blood dona-

tions.14 However, these issues around

blood availability during the pandemic

are related primarily to the decline in

supply caused by reduced donations

during the pandemic rather than in-

creased demand for transfusion of pa-

tients with COVID-19.15 This decrease in

blood donations is related to 2 main

factors. First, the cancellation of blood

drives—the Red Cross cancelled more

than 30000 planned blood drives be-

tween mid-March and June of 2020,16

and upward of 500 000 potential units of

blood went uncollected.16 Second, it is

possible that shelter-in-place recom-

mendations and fear of infection has an

impact on donor willingness to donate

blood.

The supply chain is most vulnerable at

its first step: obtaining blood donations

from healthy donors willing to volunteer

their blood. Before the pandemic, our

estimates indicate that approximately

37% of the US population was ineligible

to donate blood because of 38 exclusion

factors.17 The number of confirmed

COVID-19–positive infections as of late

December 2020 is 18 million in the

United States,18 and it is estimated that

the number of COVID-19 infections in

many parts of the United States is more

than 10 times higher than the reported

rate.19,20 Using a factor of 3.34 times

confirmed infections, we conservatively

estimate that as of December 2020 as

many as 60million persons in the United

States have had a COVID-19 infection. In

2017, 8 million donors provided ap-

proximately 12.2 million units of trans-

fused blood.21 Table 1 shows that there

are approximately 205 million eligible

blood donors in the total US population

of 328.4 million persons.22 The 8 million

blood donors represent 3.9% (8 million/

205.4 million) of the population eligible

to donate blood before the COVID-19

era. Based on the estimate that as many

as 60 million persons in the nation could

have had a COVID-19 infection, it is

possible that the pool of eligible blood

donors could decrease by 38.4 million

persons if COVID-infected persons are

deferred from blood donations, reduc-

ing the pool from 205.4 million eligible

donors to 167 million eligible donors.

This results in a 19% potential decrease

in the pool of eligible blood donors (from

8 million to 6.5 million eligible blood

donors).

This estimate only takes into account

the potential exclusions for blood

transfusion. To the extent that conva-

lescent plasma treatment becomes an

accepted practice, this would be a new

demand on the blood system, and it is

not included in the previous calculation.

Turning convalescent plasma donors

into return blood donors is evolving and

could become a rapidly expanding area

of collections. Studies show no evidence

to support transfusion-transmitted

COVID-19,23 and there is no long-term

deferral from blood donation following

COVID-19 recovery.24 While it is in-

creasingly clear that a small portion of

COVID-19 patients will have lingering

problems that will prevent these pa-

tients from being blood donors,25,26 this

virus is part of the family of respiratory

viruses that has been shown to not be

transmitted by transfusion.27 Prelimi-

nary studies indicate that neutralizing

antibodies are stably produced for at

least 5 to 7 months after severe acute

respiratory syndrome coronavirus 2

(SARS-CoV-2) infection,28 and serum

antibodies to SARS-CoV-2 are main-

tained in the majority of COVID-19

patients for at least 3 months after

symptom onset.29 However, it is not

conclusively known how long the anti-

bodies will persist nor which kinds of

antibodies will be the most beneficial.

Antibodies can be measured in a variety

of ways, and, thus, it will be important to

determine which of these antibody as-

says is most clinically relevant. If this

virus or a similar virus were capable of

transmission through blood, it would

have a catastrophic impact on the health

care system.

During the COVID-19 pandemic,

blood donations have decreased, but

blood transfusions have also decreased

because of the closure of medical clinics

TABLE 1— Estimates of Eligible Blood Donors Before COVID-19 and
as of December 2020: United States

Category Amount

US population 328.2 million persons

Pre–COVID-19 estimates

Adjustment for exclusion factors (328.2 × 0.626) 205.4 million persons eligible to donate

Actual number of blood donors 8 million donors

Percentage of actual eligible blood donors (8 million/
205.4 million)

3.9

COVID-19 estimates

Impact estimate (18 × 3.34) 60 million persons

Adjustment for exclusion factors (328.2–60= 268.2 ×
0.626)

167 million persons eligible to donate

Actual number of blood donors (167 × 0.039) 6.5 million donors

Percentage change in actual eligible blood donors
([6.5–8]/8)
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and a reduction of hospital inpatient

census by 20%.30 A person with an active

COVID-19 infection is ineligible to do-

nate blood, although there is little evi-

dence that blood transfusion will

transmit the infection. However, the

duration of the COVID-19 virus is quite

variable—spanning from a few days to

a few weeks or even months, and it

seems likely that some persons will

have long-term sequelae that eliminate

them as blood donors. The impact of

donor exclusion on the pool of eligible

donators caused by COVID-19 may be

substantial. COVID-19 could be classi-

fied as either a short-term (1–59 days)

donor exclusion factor, a long-term

(60–365 days) exclusion factor, or pos-

sibly a permanent exclusion factor.4,17

Currently, the US Food and Drug Ad-

ministration (FDA) suggests a 14-day

deferral based on testing and symptoms

with most blood collection centers not

using a permanent deferral.31

The COVID-19 pandemic is precipi-

tating innovative mechanisms for in-

creasing the blood supply throughout

the nation. For example, Facebook and

the American Association of Blood

Banks (AABB) announced a partnership

to connect more people to their local

blood banks.14 However, such partner-

ships raise serious privacy concerns,

which will require discussion and reso-

lution. Several facets that are part of the

pandemic will likely persist (see box on

p. 863). The success of remote working

will likely lead to its persistence to some

extent, thus decreasing the number of

large groups of potential blood donors.

The public is likely to bemore concerned

by viral infections, and, thus, some social

distancing will persist. There may be

increased fear of receiving a transfusion-

transmitted infection as well as the

donor’s misconception that they will

become infected while donating blood

from exposure to an infected person

within the blood collection center.

These changes resulting from the

pandemic will necessitate changes in the

operation of blood supply organizations

(see box on p. 864). The pandemic has

altered work practices, perhaps per-

manently in some cases. This substantial

transition toward remote work disrupts

the traditional work setting with a

number of residual impacts on tradi-

tional blood collection. For example,

blood drives that used to take place at

large gatherings of people such as pla-

ces of employment will no longer be as

relevant because of the large transition

to virtual remote work. With these

changing work practices, blood supply

organizations will need to adapt and

restructure their traditional modes of

collecting blood. These and other not-

yet-recognized effects will have an im-

pact of how blood collection organiza-

tions will have to operate (see box

on p. 864). These will likely necessitate

change in the structure and operation

of blood supply organizations and may

lead to cost increases and further de-

crease ability to innovate.32 A list de-

scribing potential factors that may

change the operation of blood supply

organizations related to the COVID-19

pandemic is shown in the box on p. 864.

EMERGENCY
PREPAREDNESS

A blood emergency refers to an event

that requires a larger amount of blood

than usual or that temporarily restricts

or eliminates the ability to collect blood.33

Emergency response preparation for

blood supply has not been as extensive as

other preparedness activities,34 and the

COVID-19 pandemic highlights several

deficiencies of the public health emer-

gency preparedness system for blood. A

recent study undertaken for the De-

partment of Health and Human Ser-

vices (HHS) explored the ways in which

a global pandemic could disrupt the US

blood supply,35 a scenario that is now

playing out in real time.

Blood and blood products are a crit-

ical element of public health emergency

preparedness and an essential compo-

nent of the Emergency Support Func-

tions of the National Response

Framework.34 The Center for Pre-

paredness and Response in the Centers

for Disease Control and Prevention

(CDC) coordinates public health pre-

paredness,36 while HHS monitors and

coordinates the need for blood and

blood products and related medical

supplies in coordination with the

AABB.37 While Congress identified en-

suring an adequate blood supply as an

important strategic issue facing the

US blood system, this concern has not

received sufficient attention, and there

has not been substantial progress to-

ward this goal.35 Although blood col-

lection centers are among the few

organizations allowed to stay open

during closures of nonessential business

during the pandemic, they have operated

at a substantially reduced capacity, ex-

periencing difficulty in reliably meeting

blood requirements. Indeed, COVID-19

has significantly decreased the rate of

blood donations around the world.38

Emergency preparedness for trans-

fusion medicine is based on the as-

sumption that demand will increase

dramatically. For example, the AABB

Disaster Operations Handbook identifies a

pandemic as a high threat, related to an

increase in the demand for blood, but

does not identify the lack of blood

supply as a substantial risk33 as has

occurred in the COVID-19 pandemic.

As indicated previously, the COVID-19

pandemic blood shortage is related to
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the inability to maintain supply rather

than an increase in the need for blood

or distribution difficulties.

The COVID-19 pandemic has raised a

number of concerns regarding how to

equitably allocate supplies that are

needed to respond to the pandemic,

such as vaccinations,39 personal pro-

tective equipment,40 and ventilators.

There are similar concerns regarding

how to set equitable allocation of blood

to hospitals, how to determine first-tier

transfusion recipients, and how to ac-

count for such factors, as health care

disparities have not been discussed. A

framework needs to be developed for

equitable allocation of blood for trans-

fusions. Public health practitioners

and other partners need clear and ac-

cessible guidance regarding effective

practices to respond to public emer-

gencies,41 which also applies to the

blood supply for transfusion medicine.

For example, a lottery system has been

proposed to allocate scarce COVID-19

medications to promote fairness, and

the National Academies released a

preliminary framework for equitable

allocation of COVID-19 vaccines on

September 1, 2020.42,43

IMPLICATIONS

The blood supply system has been

described as a public good, operat-

ing in an undefined partnership with

government.44 However, the blood supply

system functions in the private sector with

independent organizations, which com-

pete with each other both for donors and

for hospital distribution accounts.3

The COVID-19 pandemic has led to a

serious shortage of blood in the United

States, jeopardizing the ability of the

health care system to treat patients,

creating a public health emergency for

the foreseeable future. Although some

spot shortages caused procedures to

be postponed—such as solid organ

transplants—it does not appear that

there were severe patient problems

or fatalities attributable to the lack of

blood.45 These decreases in demand

were met with greater decreases in

supply of blood during the COVID-19

pandemic.46 This blood shortage reflects

longstanding challenges in the blood

collection and distribution system, re-

quiring both short-term and long-term

solutions.3,36

In the short term, several actions can

be taken to ensure voluntary blood

donors provide a continuous and safe

donation of blood components. This

includes a timely appeal to donate blood

when a shortage is foreseeable, careful

planning of the donor schedule at blood

collection centers to ensure compliance

with social distancing measures and

avoiding an excess number of donors

at any given time, use of adequate

personal protective equipment, and

meticulous adherence to hygiene regu-

lations. Travel by potential blood donors

to make donations is the most feasible

way to acquire the needed blood supply

and should be considered essential by

governments. These strategies have had a

demonstrated effect. For example, fol-

lowing an initial 10% decrease in whole

blood collection in Italy, the strict appli-

cation of these measures resulted in

a stable volume of blood donations,

guaranteeing blood component self-

sufficiency.47 Avoiding shortages requires

the ability to maintain supply-and-demand

equilibrium by ensuring coordination

among blood supply organizations,

transfusion physicians, hospital systems,

and government agencies. The gover-

nance for these strategies is unclear and

needs resolution. For example, state

requirements for personal protective

equipment and distancing vary widely,

while the CDC recommendations fluctu-

ate. Although this is a short-term concern,

we recommend a long-term national

strategy with apolitical guidelines. Histori-

cally, the FDA sets donor requirements

that are standardized on a national

basis, and the AABB uses those same

requirements.31

To provide a long-term foundation for

improving preparedness in public health

emergencies, we propose 3 recom-

mendations. First, create national poli-

cies for capacity building. The absence

of a national system for blood supply

management has made it difficult to

match supply and demand (see box on

this page). Second, structural changes

in the blood supply chain must be

deployed, and blood supply organiza-

tions will need to change their operating

structure to react efficaciously to COVID-

19 (see box on this page). This includes

integrating the community blood

centers responsible for the collection

and distribution of blood and blood

Potential Ongoing Factors From the COVID-19 Pandemic That
Can Have an Impact on Blood Donations
1. Decreased donor willingness to donate

2. Continued emphasis on remote work

3. Decrease in large concentrations of workers

4. Concerns regarding the infection risk during travel to donation site

5. Social distancing

6. Fear of receiving blood transfusion

7. Fear of infection from donating blood
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products into the emergency manage-

ment planning efforts with the addition

of blood-related scenarios in the drill

and exercise programs. This helps to

ensure that blood centers are appro-

priately prioritized for emergency

communications equipment and fre-

quencies, transportation during disas-

ters, restoration of utilities, and re-entry

access into affected disaster areas.

Third, crisis management leadership

throughout the blood supply system

is needed. This leadership begins with

the Federal Emergency Management

Agency working closely with community

blood centers to ensure that blood and

blood products are available when

needed during emergencies. For ex-

ample, the FDA issued 4 blood donor

eligibility guidelines on April 2, 2020, to

help alleviate blood shortages during

the COVID-19 pandemic, including al-

ternative procedures for blood and

blood components collected during the

COVID-19 public health emergency

(these alternatives are only in effect until

the end of the public health emergency).

One of the difficulties in the blood

supply response has been the lack of a

federal policy to coordinate the re-

sponse to emergency shortages on a

national basis. The US blood supply

system involves a number of individual

blood organizations that could be or-

ganized to function as a national

emergency supply preparedness sys-

tem. This national system for blood

collectionmanagement could include an

information technology infrastructure

that connects all blood operators within

the United States to more freely move

needed blood products across blood

collection organizations. The system

could be overseen by a US government

body that manages a universal blood

supply organization with the indepen-

dent nonprofit blood collection organi-

zations functioning as collection and

distribution hubs. This proposed inte-

grated structure could be filled by gov-

ernment employees working directly

within the blood centers or blood center

employees that serve on integrated

government-level committees. The box

on p. 865 summarizes several recom-

mendations to improve blood supply for

future emergencies.

The recommendations for short-term

and long-term recovery strategies will

involve sustainable collaboration to

continue after the epidemic is over, and

blood supply organizations will need to

adapt their operations to respond to

these changes. The pandemic has al-

tered work practices, perhaps perma-

nently in some cases. This substantial

transition toward remote work48 dis-

rupts the traditional work setting with a

number of impacts on traditional blood

collection. For example, blood drives

that used to take place at large gather-

ings of people such as places of em-

ployment will no longer be as relevant

because of the large transition to virtual

remote work. With these changing work

practices, blood supply organizations

will need to adapt and restructure their

traditional modes of collecting blood. To

be more responsive to donor conve-

nience, blood supply organizations un-

derstand the need to develop smaller,

moremobile blood collection systems to

supplement more traditional modes of

collecting blood. For example, mobile

blood units small enough to make

house calls can enhance consumer

convenience.

CONCLUSION

In this article we describe the US blood

supply system, the impact of the pan-

demic upon blood supply, and implica-

tions for emergency preparedness. The

COVID-19 pandemic exposes the gaps

and vulnerabilities of the nation’s blood

supply system, contributing to public

health emergency preparedness chal-

lenges. Dialogue between key policy and

public health leaders, health care delivery

systems, and physicians has been con-

spicuously absent. While there is a

heightened need for rigor in emergency

planning and response activities, this re-

sponse has not been well coordinated or

responsive to the needs of public health.

The blood transfusion supply chain

has unique characteristics. Even before

the onset of COVID-19, the transfusion

medicine blood supply chain had

structural challenges related to supply

chain factors including sole source

supply from human donors, limited

Potential Changes in Blood Supply Organizations’ Operations
Because of the COVID-19 Pandemic
1. Fewer large blood drives may be offered because remote working decreases donor pool in central

locations.

2. Shelter-in-place orders and donor fear of infection may decrease donor willingness to donate.

3. Addition of new donor exclusion criteria may lead to a decrease of eligible blood donors.

4. Fewer large blood drives may mean that more blood will be collected in fixed sites.

5. New kinds of sites, such as stadiums or convention centers, may be used to facilitate social distancing.

6. Blood supply organizations may emphasize increased effort to recruit donors who are friends and
relatives of patients using blood.

7. The need for cleaning equipment and facilities between donors may result in reduced productivity.

8. Greater use of personal protective equipment for staff may increase costs and worker discomfort.

9. More scheduled donations may be required involving increased costs attributable to scheduling.
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ability to create meaningful inventory

because of the short shelf life of blood

products, and economic pressures lead-

ing to industry consolidation. These

structural challenges are mirrored

across the globe, with 119 of the 195

nations of the world having an inad-

equate blood supply to meet health

care needs.49

The COVID-19 pandemic introduces

severe stressors into the supply chain,

contributing to the public health

emergency and threatening pop-

ulation health. However, this acute

blood shortage reflects deeper issues

for public health emergency pre-

paredness as well as the structure of

the blood collection system. There is

no known end date for the COVID-19

pandemic and no guarantee that

COVID-19 will be the last epidemic

or pandemic,50 underscoring the

challenge to immediately identify

strategies to improve long-term sus-

tainability of the United States’ blood

supply. The short-term and long-term

recommendations presented in this

article can be used as a call to action to

help ensure an adequate and safe

blood supply.
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COVID-19 Response Efforts of
Washington State Public Health
Laboratory: Lessons Learned
Heather P. McLaughlin, PhD, Brian C. Hiatt, BS, Denny Russell, BS, Christina M. Carlson, PhD, Jesica R. Jacobs, PhD,
Ailyn C. Perez-Osorio, PhD, Michelle L. Holshue, MPH, Sung W. Choi, PhD, and Romesh K. Gautom, PhD

  See also the COVID-19/Public Health Preparedness and Response section, pp. 842–875.

Laboratory diagnostics play an essential role in pandemic preparedness. In January 2020, the first US case of

COVID-19 was confirmed in Washington State. At the same time, the Washington State Public Health

Laboratory (WA PHL) was in the process of building upon and initiating innovative preparedness activities

to strengthen laboratory testing capabilities, operations, and logistics. The response efforts of WA PHL, in

conjunction with the Centers for Disease Control and Prevention, to the COVID-19 outbreak in Washington

are described herein—from the initial detection of severe acute respiratory syndrome coronavirus 2

through the subsequent 2 months.

Factors that contributed to an effective laboratory response are described, including preparing early to

establish testing capacity, instituting dynamic workforce solutions, advancing information management

systems, refining laboratory operations, and leveraging laboratory partnerships. We also report on the

challenges faced, successful steps taken, and lessons learned by WA PHL to respond to COVID-19.

The actions taken by WA PHL to mount an effective public health response may be useful for US

laboratories as they continue to respond to the COVID-19 pandemic andmay help inform current and future

laboratory pandemic preparedness activities. (Am J Public Health. 2021;111:867–875. https://doi.org/

10.2105/AJPH.2021.306212)

The first US case of COVID-19 was

confirmed in Washington State and

was announced on January 20, 2020, by

the US Centers for Disease Control and

Prevention (CDC) and the Washington

State Department of Health (WA DOH).1 By

March 31, all 39 counties in Washington

were reporting laboratory-confirmed cases

(n= 5771) resulting in 290 deaths.2 At the

time, the largest number of confirmed

cases (n= 2709) and infections resulting

in death (n= 181) were reported from

King County, Washington. As severe

acute respiratory syndrome coronavirus

2 (SARS-CoV-2) continued to spread

through Washington over the subse-

quentmonths, residents remained at risk

for exposure, and the availability and

capacity of COVID-19 laboratory testing

remained paramount to an effective

public health response to this pandemic.

Diagnostic testing can confirm infection,

guide patient care, improve under-

standing of the spread of SARS-CoV-2,

and inform the implementation of

evidence-based measures to slow

transmission.

In response to reports of COVID-19,

CDC established an Incident Manage-

ment System on January 7, 2020; it acti-

vated the Emergency Operations Center

in Atlanta, Georgia, on January 20 to

provide continuing and enhanced sup-

port to the outbreak response. Multi-

disciplinary teams were deployed by CDC

to support state health departments in

epidemiological investigations, clinical

management, public communications,

and laboratory operations. On January

21, Washington State Public Health

Laboratory (WA PHL) established an on-

site Incident Management Team (IMT) to

facilitate response activities and support

laboratory logistics and operations. To

effectively coordinate with CDC and public

health partners, the Association of Public

Health Laboratories also established its

Incident Command System and activated

its Emergency Operations Center on

January 22.

CDC developed the 2019-novel coro-

navirus (2019-nCoV) real-time reverse

transcriptase polymerase chain reaction

(rRT-PCR) diagnostic panel to detect
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SARS-CoV-2 from upper- and lower-

respiratory specimens, and the US

Food and Drug Administration (FDA)

issued an Emergency Use Authorization

for the test on February 4, 2020.3 WA

PHL began testing for SARS-CoV-2 us-

ing the CDC assay on February 28,

2020, and communicated with state

and federal government leadership,

such as the leadership of the Epide-

miology and Laboratory Capacity for

Infectious Diseases Cooperative

Agreement, to secure funding and re-

direct work to support the response

in Washington.

We report here on the pioneering

response efforts of WA PHL, together

with CDC, to the COVID-19 outbreak in

Washington. A timeline of events and

laboratory-confirmed cases during this

response (through March 31, 2020) is

summarized in Figure 1. Factors that

contributed to an effective laboratory

response included

1 preparing early to establish testing

capacity,

2 instituting dynamic workforce solutions,

3 advancing information management

systems,

4 refining laboratory operations, and

5 leveraging laboratory partnerships.

Progress, challenges, and lessons learned

in each of these areas are discussed sub-

sequently and summarized in the box on

p. 869.

ESTABLISHING TESTING
CAPABILITY AND EARLY
PREPARATIONS

Encountering novel pathogens for which

no diagnostic test or treatment exists

presents a unique set of challenges to

public health laboratories. In the case of

COVID-19, CDC initially developed and

distributed a test that included 3 primer‒

probe sets for the detection of viral

genetic markers (N1 and N2 to detect 2

regions in the SARS-CoV-2 nucleocap-

sid [N] gene and N3 for the universal

detection of SARS-like coronaviruses) as

part of the 2019-nCoV rRT-PCR Diag-

nostic Panel.3 To perform CDC’s in vitro

diagnostic assay under the Emergency

Use Authorization and report COVID-19

results, laboratories were required to

verify test performance.WA PHL received

the CDC test and began the verification

process on February 8, 2020; however,

N3 reactivity did not match expected

results, and this observation was re-

ported back to CDC. After receiving an

enforcement discretion from FDA, which

gave CDC time to investigate the problem

and modify the assay, CDC advised

testing laboratories to exclude the N3

primer‒probe set.4 Subsequently, WA

PHL verified the performance of the

modified assay on February 27, 2020,

and identified its first presumptive posi-

tive COVID-19 case 2 days later.
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FIGURE 1— ATimeline of Events and Laboratory-ConfirmedCOVID-19 CasesDuring theCOVID-19Response:Washington
State; March 1–31, 2020

Note. 2019-nCoV= 2019-novel coronavirus; APHL =Association of Public Health Laboratories; CDC=Centers for Disease Control and Prevention;
EUA= Emergency Use Authorization; FDA=US Food and Drug Administration; IMT= Incident Management Team; PHL =Public Health Laboratory;
RT-PCR = reverse transcriptase polymerase chain reaction; WA=Washington State. Daily cases (gray bars) and cumulative cases (gray line) are shown.
Key events are displayed in text bubbles; WA PHL (orange), CDC (gray), and Washington (blue).
Source. Washington State Department of Health.2
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In early March 2020, Washington was 1

of 14 states to receive an Epidemiology

and Laboratory Capacity grant for COVID-

19 epidemiology and laboratory capacity

functions. As the outbreak continued to

expand in Washington and around the

United States, additional COVID-19 testing

capacity became available through com-

mercial and academic laboratories. The

University of WashingtonMedicine Clinical

Virology Laboratory also began testing for

SARS-CoV-2 on March 2, increasing test

capacity across Washington.5 To increase

its own testing capacity, WA PHL pre-

emptively ordered supplies and reagents

to reach the upper limit of its surge-testing

capacity and acquired additional testing

equipment. The goal was to have a 10- to

14-day inventory of critical testing supplies

and reagents, but high demand rapidly

affected the national supply chain, includ-

ing CDC’s International Reagent Resource.6

WA PHL worked with CDC to stream-

line acquisition of critical supplies from

federal partners, the International Re-

agent Resource, and an extended list of

commercial vendors to mitigate supply

chain difficulties. The challenges with

verification of the initial CDC in vitro di-

agnostic assay at WA PHL resulted in lost

time during its initial response efforts to

implement testing.

RESTRUCTURING PUBLIC
HEALTH LABORATORY
STAFF

WA PHL rapidly reorganized its skilled

workforce to increase COVID-19 testing

efficiency by establishing a laboratory

IMT structure. The IMT was arranged

based on key components of COVID-19

testing operations: specimen acces-

sioning, RNA extraction, PCR assay, data

management, logistics, facilities, and

applications (Figure 2). A liaison between

epidemiology and laboratory operations

was established to facilitate communi-

cation and optimize collaboration

Lessons Learned During the Washington State Public Health Laboratory Response
to the COVID-19 Pandemic: Actions That Contributed to an Effective Laboratory
Response
1. Initial response preparations and establishing testing capacity

· Early and regular assessment of laboratory needs by management and rapid procurement of critical testing supplies, reagents, and equipment

· Timely and clear communication among local, state, and federal public health entities regarding onboarding and verification of the diagnostic test

2. Management of a dynamic workforce

· Establishment of laboratory-adapted Incident Management Team structure early and approval of continuity of operations plan later in the response to
strategically manage staff and maintain productivity

· Skilled personnel cross-trained and diverted to the response

· Flexibility by management to meet staffing (hiring) and staff (work availability) needs to maintain laboratory operations

· Laboratory and epidemiology staff working in proximity, facilitating real-time collaboration between groups

3. Advancing laboratory information management

· Development of an internal dashboard tool to share critical, real-time, response-specific information with all involved staff

· Development and implementation of an online, barcoded accessioning system to encourage standardization and interoperability of data management

· Clear communication and messaging around specimen submission requirements for diagnostic testing to health care providers and submitters statewide

4. Refining laboratory operations and building testing capacity

· Employing redundancy in equipment and identifying alternative sources for testing media and reagents in anticipation of supply shortages

· Early establishment of clear criteria through standard operating procedures for accepting, rejecting, and redirecting specimens to ensure testing capacity goals
were manageable

· Waived testing approvals and prioritization processes to ensure continuity of testing and to resolve backlog

· Refined laboratory operations to increase testing throughput and maximize use of resources

· Staff dedicated to regularly updating inventory needs and 1 full-time operations staff member to maintain supplies (ideally a microbiologist)

5. Leveraging laboratory partnerships

· Maximization of local testing capacities (decentralization), rather than relying on the state PHL testing capacity (centralization)

· PHL aided local laboratories and hospitals to onboard diagnostic testing by providing test validation materials and technical and regulatory guidance

· Engaging in reagent and supply sharing with local laboratory partners as a stopgap measure during times of supply shortages

· Working with local and federal partners to ensure fundamental research and public health questions surrounding the response were addressed and public
health and policy decision-making were informed by data

Note. PHL=Public Health Laboratory.
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between these groups. Furthermore, on

March 8, 2 on-site CDC liaisons were

added to the IMT structure at WA PHL to

assist coordinated federal and state-

level response efforts. Each group su-

pervisor provided twice-daily updates

on supply and reagent inventory, staff-

ing needs, equipment, and operations to

quickly identify and address issues re-

lated to the testing process. In addition,

the King County Department of Com-

munity and Human Services approved

initiation of WA PHL’s COVID-19 conti-

nuity of operations plan,7 which allowed

it to halt or divert nonessential diag-

nostic, surveillance, and environmental

testing, freeing staff with relevant ex-

pertise to be assigned to SARS-CoV-2

testing operations.

Maintaining continuity of testing relied

on dynamic restructuring of the WA PHL

workforce. Biodefense laboratory staff in

the BioWatch program8 were redirected

to the COVID-19 response, and other

staff members were reassigned to data-

entry positions to help with accessioning

when specimen receipt volumes inten-

sified. Initially, emergency activation sta-

tus allowed the laboratory to hire 6

additional nonpermanent staff, including

4 microbiologists, to help achieve surge-

testing capacity goals. Federal assistance

supported continued onboarding of ad-

ditional staff members during 2020 to

help relieve staff and prevent burnout.

Existing trained personnel were diverted

to the COVID-19 response, and staff

working volunteer-based overtime hours

allowed the laboratory to expand testing

to 17 hours a day, 7 days per week.

Following Seattle, Washington, school

closures on March 12, work shifts were

adapted to provide flexibility for staffwho

were parents to young children. A col-

laboration between WA PHL and Uni-

versity of Washington facilitated hiring

of students from the School of Public

Health to assist in epidemiology and

accessioning roles. WA PHL epidemiolo-

gists and laboratory scientists worked in

the same physical location, and this fa-

cilitated close and timely collaboration

between these 2 groups. Overall, early

establishment of an IMT structure en-

abled WA PHL to efficiently coordinate

and maintain laboratory testing opera-

tions while providing the flexibility to

adapt workforce needs to meet chal-

lenges faced during the outbreak.

ADVANCING
INFORMATION
MANAGEMENT SYSTEMS

COVID-19 specimens were received

in larger numbers than WA PHL had

previously managed, straining existing

laboratory information management

systems. The applications group, work-

ing in information technology, devel-

oped and operationalized an internal

digital dashboard early in the response.

Epidemiology
Epi/Lab
Liaison

Laboratory
Branch Director

CDC
Liaisons

Assistant
Branch Director

Administration

Accessioning BSL-3 PCR Data Logistics Facilities Applications

Group

Supervisor

Group

Supervisor

Group

Supervisor
Group 

Supervisor

Group

Supervisor

Group 

Supervisor

Group 

Supervisor

Receiving Operations

Preparation Extraction

Kits & 
Supplies

Reagent
Prep

Release Reports

STARLIMS Dashboard

Master
Mix

Analysis

QA

FIGURE 2— Washington State Public Health Laboratory Adapted Incident Management Team Structure for the COVID-
19 Response

Note. BSL =biosafety level; CDC=Centers for Disease Control and Prevention; Epi/Lab = epidemiology/laboratory; PCR =polymerase chain reaction;
QA=quality assurance.
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It provides a visual summary of the

current status and trends of COVID-19

testing information to monitor progress

and impact in real time. The dashboard

is used to share information throughout

WA PHL including in-house specimen

inventory in queue for testing, specimen

status in the testing workflow, and

specimen test results (positive, negative,

inconclusive). The dashboard facilitated

improved laboratory–epidemiology

communication and allowed the labo-

ratory to quickly adapt its specimen

prioritization strategy as needed.

During normal operations, WA PHL

manually accessioned specimens sub-

mitted to the laboratory; however, high

demand for COVID-19 testing resulted in

a bottleneck when specimen informa-

tion was entered into the Laboratory

Information Management System.

To mitigate the bottleneck, WA PHL

established a partnership with Microsoft

to develop and implement an online,

custom-built, barcoded electronic test-

ordering system to streamline its

workflow. The system allowed sub-

mitters to fill out test requisition forms

online before submitting specimens to

the laboratory for testing, and required

fields ensured that submitters provided

essential information. When printed, the

form generated a Quick Response code

capturing all the information entered by

the submitting facility. Upon receipt at

the laboratory, the Quick Response

code was scanned and information was

autotranscribed into the Laboratory In-

formation Management System. This

reduced errors in manually transcribed

submission forms and allowed for

accessioning of specimens in seconds

rather than minutes. When the elec-

tronic test ordering system went live at

WA PHL on April 10, 2020, 25 health care

facilities across the state began using

the online portal to complete and sub-

mit test requisition forms electronically.

Another challenge occurred when

specimens lacking essential, associated

information were submitted for test-

ing, which required additional, time-

consuming case-finding efforts. As

specific patient information pertaining

to symptoms and previous travel was

initially required to inform testing pri-

orities (e.g., approval of person under

investigation by epidemiology staff),

personnel were required to contact

specimen submitters for this informa-

tion to proceed with testing. The WA

DOH and PHL worked with local juris-

dictions across Washington to create

messaging around specimen submis-

sion requirements for COVID-19 testing

to health care providers and submitters

statewide. A quality assurance team

under the data group in the IMT struc-

ture was established to provide educa-

tional outreach to submitters regarding

appropriate labeling of specimens and

requisition forms. Clear communication

to specimen submitters and innovation to

improve existing information manage-

ment systems were central to WA PHL’s

ability to accommodate the unprece-

dented specimen processing demands

during the outbreak.

REFINING OPERATIONS
AND BUILDING TESTING
CAPACITY

Enhancing testing capacity for timely

diagnosis of COVID-19 was essential to

the response efforts in Washington.

Redundancy in approved COVID-19

testing platforms was employed to en-

sure continuity of testing in anticipation

of supply and reagent shortages. To

complywith qualitymanagement systems

employed byWAPHL, standardoperating

procedures, risk assessments, and plans

to verify test performance were compiled

before delivery of new equipment. WA

PHL maximized their testing workflow by

developing a COVID-19–specific speci-

men processing standard operating

procedure that established accept, reject,

and redirect criteria; specified instruc-

tions for testing COVID-19 specimens

in the order of receipt; and waived

epidemiology-based testing approvals to

test specimens meeting person-under-

investigation criteria to ensure continuity

of testing and to resolve backlogs. Initially,

to increase throughput of testing, the

sample layout on each rRT-PCR plate

was reoriented when using alternative

extraction platforms. This ensured

the maximum number of samples

were tested on each plate per run. In

subsequent months, additional high-

throughput real-time PCR instruments

and fully automated sample-to-result

systems were purchased.

A major hurdle in maximizing testing

capacity was the shortage of testing

supplies, including swabs, transport me-

dia, and RNA extraction reagents. Two

CDC liaisons were stationed at WA PHL to

directly communicate laboratory needs

related to supply shortages and provide

guidance on amendments under the

Emergency Use Authorization. Because of

the scarcity of supplies, CDC wrote and

shared a standard operating procedure

for in-house preparation of viral transport

media and provided swabs and media to

mitigate shortages. WA PHL utilized Lab-

oratory ResponseNetwork partners, such

as the nearby Madigan Army Medical

Center, for stopgap reagent sharing to

mitigate impact of supply shortages. The

FDA also released alternative recom-

mendations including a list of example

products and different distributors for

testing supplies that were otherwise

limited in availability.9
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WA PHL was able to achieve its surge

capacity goal of testing 400 specimens

per day by March 10 (Figure 1). By the

end of 2020, the laboratory could per-

form 1500 tests per day, 7 days per week.

WA PHL and University of Washington

Medicine Clinical Virology Laboratory

provided CDC with suggestions for im-

proving testing throughput, including

verification of a test using a single viral

target and development of a multiplex

PCR assay. Refining laboratory opera-

tions and implementing redundancy in

testing processes provided flexibility

when kits and reagents were limited. In

retrospect, WA PHL realized that having a

dedicated microbiologist for procure-

ment of testing supplies with an under-

standing of the COVID-19 testing process

would be helpful to identify multiple

vendors and acquire analogous supplies

to those recommended by the FDA that

could be limited in availability in a rapid-

response situation.

LEVERAGING
LABORATORY
PARTNERSHIPS

Many of the US public health laboratory

systems and networks in place today

were created in the wake of past public

health emergency events (e.g., anthrax

attacks [2001], Hurricane Katrina [2005],

the threat of pandemic influenza [2017–

2018]). The sentinel clinical laboratory

network in Washington, part of the

Laboratory Response Network, facili-

tates partnerships with local, state, and

federal laboratories to recognize and

respond to emerging public health

threats. The Clinical Laboratory Advisory

Council, which serves as an advisory

group to the Washington DOH, was also

established more than 25 years ago with

the vision to develop public–private

partnership among the laboratory

community. WA PHL’s response to

COVID-19 has further highlighted how

partnerships within public health labo-

ratory systems and beyond enhanced

the collective laboratory response in

Washington.

Anticipating a high demand for COVID-

19 testing, WA PHL management priori-

tized building capacity by establishing

testing partners in the state. As a state

PHL with a longstanding history of

spearheading laboratory network initia-

tives10 and maintaining a robust labora-

tory quality assurance program,11 WA

PHL was and continues to be a resource

for academic, clinical, and commercial

laboratories requesting technical and

regulatory guidance, reagents, and re-

sources for COVID-19 testing. By March

31,WAPHL in partnershipwith theDOH’s

State Laboratory Quality Assurance Pro-

gram had assisted 15 local laboratories

and hospitals to establish COVID-19

testing by providing test validation ma-

terials. The WA PHL also provided tech-

nical guidance on validation requirements

and regulatory guidance in compliance

with regulations set forth by the Centers

for Medicare and Medicaid Services

through the Clinical Laboratory Improve-

ment Amendments and FDA Emergency

Use Authorization regulatory require-

ments. Communication between the state

laboratory and local testing sites occurred

via the WA DOH Laboratory Quality As-

surance channel, where WA PHL acted as

the resource for all local testing inquiries.

The Association of Public Health Labora-

tories also supported the response by

providing member laboratories assistance

with quality testing, reporting, technical

matters, and communications. Collective

testing capacity of local and national labo-

ratories contributed to the considerable

number of COVID-19 tests completed in

Washingtonduring theoutbreak (Figure 3).2

In addition to testing and support, WA

PHL worked with local and federal part-

ners to ensure that fundamental research

and public health questions around

SARS-CoV-2 testing and COVID-19 were

addressed and public health and policy

decision-making were informed by data.

For example, WA PHL collaborated with

the Fred Hutchinson Cancer Research

Center to provide de-identified aliquots of

SARS-CoV-2–positive specimens to inform

genomic epidemiology and improve
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FIGURE 3— Cumulative COVID-19 Tests Performed by Local, State,
and National Laboratories Supporting Washington Testing Capacity:
March 1–31, 2020)

Note. As of March 31, 2020, 15 local medical laboratories, comprising 3 nonprofit, 6 hospital, and
6 commercial laboratories, were supported by the Washington State Public Health Laboratory
to onboard COVID-19 testing.
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understanding of the evolution of the virus

as the pandemic progressed.12 WA PHL

also worked with the Seattle and King

County DOH and the CDC to demonstrate

asymptomatic and presymptomatic SARS-

CoV-2 infections in residents of a long-term

skilled nursing facility in King County.13,14

CONCLUSIONS

The current COVID-19 pandemic marks

the third emergence of a novel corona-

virus in the 21st century, following severe

acute respiratory syndrome (SARS) in

2002 and Middle East respiratory syn-

drome (MERS) in 2012,15 and highlights

the continual global public health threat

posed by respiratory viruses. It has been

reported that the confirmed cases of

COVID-19 in the United States do not

accurately reflect the total burden of the

pandemic.16 It is probable that SARS-CoV-

2 infection in the population of Wash-

ington during this time outnumbered the

laboratory-confirmed cases reported

herein, as testing was limited and guid-

ance for meeting person-under-investi-

gation and testing criteria was more

heavily focused on symptomatic individ-

uals. Insufficient testing, such as undiag-

nosed asymptomatic infections, as well as

imperfect test accuracy, have been shown

to contribute to this difference.16 Thus,

health care, social, and economic impacts

of the COVID-19 pandemic have resulted

in unprecedented challenges to our public

health systems in responding to and

controlling the outbreak.

In the United States, state and local

public health departments and labora-

tories are central to the effective man-

agement of major health crises. This

work describes challenges faced, suc-

cessful steps taken, and lessons learned

by WA PHL to respond to COVID-19 (see

box on p. 869). Here, we reported WA

PHL response efforts from initial

detection of SARS-CoV-2 in the United

States on January 20, 2020, through the

subsequent 2 months of the outbreak in

Washington, to inform other US labo-

ratories mounting their own responses

to COVID-19, as well as future laboratory

pandemic preparedness activities. To

conclude, we summarize the gaps and

needs informed by the operational-level

experience of WA PHL in response to

the COVID-19 outbreak in Washington

and offer possible approaches to ad-

vance the systems underlying and

supporting the public health labo-

ratory’s core functions.17

The COVID-19 response inWashington

required timely communication and

standardized information sharing among

laboratories, health care practitioners,

and public health officials at local, state,

and federal levels. The time required

initially to verify the rRT-PCR diagnostic

assay stalled efforts early in the response

and resulted in testing delays. Aspects of

information management and reporting

systems requiring manual inputs placed

a burden on public health staff and data

managers to input, share, and analyze

critical information and data specific to

the COVID-19 outbreak. In addition, in-

teroperability to achieve integrated data

management among clinical, private, and

public health partners was required.

Improved information exchange among

these partners and clear messaging for

specimen submitters could greatly re-

duce time spent on retrospectively

rectifying submitter information dis-

crepancies, which was unsustainable for

WA DOH staff during the COVID-19

outbreak.

WA PHL implemented short-term

changes to their Laboratory Information

Management System and public health

information management systems to

adapt to the outbreak. The laboratory

partnered with Microsoft to develop

standardized test requisition forms with

barcode accessioning to reduce acces-

sioning time and error. WA PHL also

developed an internal digital dashboard

for timely communication of critical in-

formation to all laboratory staff involved

in the response. CDC staff stationed

onsite at WA PHL improved interagency

communication within the context of the

outbreak; however, it also highlighted

the need for long-term, sustainable so-

lutions for improving communication

between state and federal public health

partners. Implementation of modern,

standardized, and integrated laboratory

information management systems and

broader health information systems

could mitigate a future need for short-

term, stop-gap solutions like those de-

scribed previously.

Shortages in essential reagents,

supplies, and personal protective

equipment to perform COVID-19 test-

ing continues to be one of the greatest

challenges to laboratory response

during this pandemic. Federally man-

aged public information sources, such

as supply availability, may reduce time

spent on inquiries. This could be ac-

complished via an online dashboard

offering a list of vendors for all ap-

proved supplies and alternatives, as

well as real-time updates of their

availability during an outbreak re-

sponse event. This approach could be

expanded to communicate standard-

ized federal (CDC and FDA) guidance

documents, funding sources available

to support laboratory and workforce

infrastructure, and other key informa-

tion, providing timely notifications to

partners when updates are made

during a response.

Lessons learned by WA PHL highlight

elements it found to be critical to an

effective public health response such

as (1) timely, consistent communication
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between public health partners at local,

state, and federal levels; (2) modern,

standardized, and integrated health in-

formation management systems; and (3)

adequate resources to effectively begin

diagnostic testing and build surge

capacity. Federal oversight of critical

supplies and the ability for states to

request and obtain supplies managed

by the Strategic National Stockpile18

may be helpful during shortages.

Adapting and streamlining labora-

tory testing is not only vital during

response surge testing but it also

builds process efficiency during non-

outbreak responses as well as pre-

paredness for future public health

emergencies.

Early and ongoing COVID-19 response

efforts by WA PHL paved the way for

other US laboratories to mount similar

responses. Moreover, creation of a

comprehensive response framework

relies on building and maintaining

strong partnerships. WA PHL acted as

a key central partner to many public,

private, and commercial laboratories

in Washington, providing support and

guidance for onboarding testing and

strengthening local testing capacity.

Actions taken by WA PHL during the

COVID-19 pandemic may be useful

toward developing a national system

of public health surveillance and re-

sponse. Lessons learned will be valu-

able as we work together as a nation

to continue responding to this

pandemic.
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Sinophobic Stigma Going Viral:
Addressing the Social Impact of
COVID-19 in a Globalized World
Anahí Viladrich, PhD

This article critically examines the recent literature on stigma that addresses the overspread association

among the COVID-19 pandemic and racial and ethnic groups (i.e., mainland Chinese and East Asian

populations) assumed to be the source of the virus.

The analysis begins by reviewing the way in which infectious diseases have historically been associated

with developing countries and their citizens, which, in turn, are supposed to become prime vectors of

contagion. The latter extends to the current labeling of COVID-19 as the “Chinese virus,” that—along with a

number of other terms—has fueled race-based stigma against Asian groups in the United States and

overseas. This review further discusses the limitations of current COVID-19 antistigma initiatives that

mostly focus on individual-based education campaigns as opposed to multisectorial programs informed

by human rights and intersectional perspectives.

Finally, the article ends with a call to the international public health community toward addressing the

most recent outbreak of stigma, one that has revealed the enormous impact of words in amplifying racial

bias against particular minority populations in the developed world. (Am J Public Health. 2021;111:876–880.

https://doi.org/10.2105/AJPH.2021.306201)

There is a common enemy on this

planet itself where we need to fight

in unison. Let’s really underline

that. Stigma is themost dangerous

enemy. For me, it’s more than the

virus itself.1

—Tedros A. Ghebreyesus, PhD,

World Health Organization

Director General

(WHO press conference, March 2,

2020)

In December 2019, a new type of

coronavirus known as severe acute

respiratory syndrome coronavirus 2

(SARS-CoV-2) was first identified in

Wuhan, China. In a matter of weeks,

it quickly spread across the Asian

region and, soon after, to the rest of the

world.

The suspected origin of SARS-CoV-2

(the agent leading to the disease known

as COVID-19) in Wuhan’s “wet markets”

immediately cemented the worldwide

association between the virus and

China, because these markets—known

for the sale of game animals—are

popularly deemed as ideal breeding

grounds for infectious diseases.2 Stigma

thereafter became an entrenched fea-

ture of the COVID-19 pandemic, one

that revealed the power of semantics in

framing particular groups as alleged

vectors of contagion. With time, the

outbreak led to a wave of worry and fear

that fueled a worldwide spread of dis-

criminatory public discourses against

East Asians (particularly Chinese citi-

zens) and eventually Asian immigrants

and Asian Americans in the United

States.3 As will be discussed in this ar-

ticle, President Donald Trump and his

administration played a crucial role in

inflaming xenophobia and racist stigma,

which have largely affected Asian

American groups along with other racial/

ethnic minorities in the United States

and around the world.

Stigmas, universally rooted in social

structures and power hierarchies, are

framed within a symbolic universe of

words that negatively associate specific

groups with characteristics that are

morally and socially condemned. Be-

ginning with Goffman, stigma is usually

defined by discrediting attributes that

reflect a discrepancy between spoiled

and devalued features on the one hand,
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and the ideal or socially expected ste-

reotype on the other.4 Even though the

object of stigmamay change, particularly

during a pandemic, its effects through

pervasive discrimination and rejection

tend to persist even after the disease

has been controlled and the quarantine

lifted.3

The association between foreignness

and disease carriers has been a con-

stant in the social imagination of

the West, with COVID-19 being no

exception.5,6 While the bulk of studies on

COVID-19 stigma have addressed its

psychosocial drivers and effects, this

study examines the public production of

social labels that help create, solidify,

and disseminate stigmatizing condi-

tions. This research piece also proposes

a critical view on the conceptualization

of stigma by reflecting on the ideological

scaffolding that supports its impact on

particular populations, mostly Asian

groups globally and in the United States

particularly.

FROM LABELS TO STIGMA

Stigma, as a specific function of labeling

phenomena, has historically been as-

sociated with infectious diseases that

presumably originated in, and were

transmitted by, particular populations

and regions.7 For example, the H1N1

global influenza infection of 1918, the

deadliest pandemic in history up to

now—which killed roughly 40 million

people—was widely known as the

Spanish flu.8 Despite the fact that the

outbreak might have had originated in

France, Germany, or even the United

States, it was never linked to any of these

developed countries.5 More recently,

HIV, which led to a worldwide outbreak

in the 1980s, was initially known as

the gay-related immune deficiency.

Soon afterward, it became known as

the “4-Hs,” an acronym that brought to-

gether 4 groups that were stigmatized as

HIV carriers at the time: hemophiliacs,

heroinusers, homosexuals, andHaitians.9,10

About a decade ago, a newer strain of

the H1N1 virus was first identified in

Mexico and therefore became known as

the “Mexican swine flu.” As pointed out

by the World Health Organization

(WHO), even though that strain of in-

fluenza may have come from other re-

gions (i.e., Asia and even the United

States) it was never called the “American

flu.”11 In a similar vein, populations from

developing nations have been system-

atically labeled as disease vectors as in

the case of the Ebola epidemic that took

place from 2014 to 2016. Although this

virus mostly affected a limited number

of groups and regions from the West

African countries of Guinea, Liberia, and

Sierra Leone, it became public associ-

ated with all African populations—a

phenomenon that fueled widespread

anti-African racism, both in the United

States and Europe.12,13

As noted in these examples, rapidly

spreading (and deadly) communicable

diseases tend to be associated with

people of color and racial minorities.

Bearing the brunt of disease-based

stigma, these populations are consis-

tently framed as “viral vectors” by White

supremacist discourse and practices. To

avoid and deter such spurious connec-

tions, the WHO eventually reached a

landmark decision that mandated the

use of neutral terms when naming

emerging pathogens and their related

conditions.14 In February 2020, theWHO

announced a new strain of coronavirus

disease that was then named COVID-19,

a term that explicitly circumvented ref-

erences to any specific country or target

population. Despite the WHO’s admo-

nition against COVID-19 stigma, influ-

ential politicians from Brazil, Italy, the

United Kingdom, and the United States

(among other nations) soon took the lead

in digging up old stigmatizing scripts by

repeatedly and publicly linking the new

virus to Chinese and East Asian groups,

an issue to which we now turn.15

THE WORLDWIDE
BRANDING OF THE
CHINESE VIRUS

During the past decade, the world ex-

perienced 2 infectious diseases caused

by coronavirus: severe acute respiratory

syndrome (SARS) and Middle East re-

spiratory syndrome (MERS), both of

which originated in China. Time and

again, the association of the outbreaks

with East Asian populations led to their

being the object of racial discrimination

and hate crimes.16,17 This phenomenon

has grown to unprecedented propor-

tions with the late emergence of a third

infectious condition caused by corona-

virus: COVID-19.2,18 In recent months,

terms such as “Wuhan virus” and

“Chinese virus pandemonium” quickly

grew to include diverse Asian groups,

from agricultural workers to students, all

of whom became the consistent target

of derogatory language in worldwide

social media platforms.19 In the United

States, the pervasive xenophobic tenets

of the Trump administration soon

propelled the racist stigmatization of

ethnic and racial minorities, both at

home and abroad. Global anxiety

about the virus’s modes and rates of

contagion found a scapegoat in travelers

from East Asian countries that were

negatively portrayed in the Western

media everywhere, from Denmark

to Australia.6,20 Hashtags such as

“#chinesedon’tcometojapan” trended

on Twitter with Chinese tourists being

called “dirty” and “insensitive.”20,21
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In countries with large immigration

flows from East Asia, Sinophobia—or

hate-based stigma against Asian

populations—has extended to anyone

having Asian features regardless of cul-

ture, language, or geographical origin.

Meanwhile, fear of the unknown, par-

ticularly with respect to the source and

trajectory of the infection, has fueled the

xenophobic imagination of much of the

world. Earlier in 2020, discrimination

against Mandarin-speaking Chinese in

Hong Kong reflected the rejection of

individuals suspected of coming from

mainland China.22 Taiwanese citizens

have also been discriminated against by

those living in Hong Kong, and, in turn,

Hong Kong citizens have been pilloried

by Chinese mainlanders.3

First impressions matter, and naming

a disease after a national group is a big

step toward stigmatizing it.23 Even more

important, negative labeling has con-

crete consequences in people’s lives,

and, in the case of COVID-19, this can be

seen in the correlation between hate

speech and racially motivated crime.21

Ever since COVID-19 became a world-

wide pandemic, individuals of Asian

descent have been at the receiving end

of slurs and physical violence: everything

fromdirect verbal harassment and racist

threats to beatings and murder.2,19 Hate

speech and assaults against Asian

communities have also been reported in

several Latin American countries such

as Brazil and Argentina.19

In the United States, negative labels

featuring immigrants have been con-

nected to rising levels of COVID-19

stigma and growing numbers of hate

crimes against minorities, particularly

among Asian populations. For instance,

a survey onUS attitudes towardminority

groups during the COVID-19 pandemic

found that 40% of participants were

positively motivated to act in a

discriminatory manner against “Asian-

looking” individuals.24 Main predictors of

these negative attitudes were knowing

little about the virus, feeling unsafe

around Asians, and trusting President

Trump’s personal beliefs and state-

ments about the virus over scientific

data.

STIGMAS FROM ABOVE

Much of the recent COVID-19–related

Sinophobic discourse has been fueled

by nativist narratives against the “other”

in both the developed and developing

worlds.25 As in the past, racist stigma is

being powered by a rhetoric aimed at

eliciting emotional reactions against

immigrants, along with the blaming of

foreign countries and their citizens for

infectious conditions.26 In doing so,

governing parties and politicians hope

to increase their political success by

promising draconianmeasures aimed at

keeping foreign intruders out, while

misleading the public about the effective

measures to control the pandemic.

In the United States, the Trump ad-

ministration took the lead in coining and

publicly utilizing expressions that nega-

tively labeled the Chinese and Asian di-

aspora. This was in tune with a long

history of state-sanctioned racial bias

against Asian communities, from the

Chinese Exclusion Act of 1882 to Japa-

nese American wartime incarceration

and, more recently, the immigration

bans. President Trump’s use of expres-

sions such as “Kung Flu” and the “Chi-

nese plague” for COVID-19, along with

his choice of terms labeling unautho-

rized Latin American immigrants as “bad

hombres,” “drug smugglers,” and “rap-

ists” who allegedly bring “tremendous

infectious disease” to the country, con-

tributed to reinforcing racist stigma.

Furthermore, President Trump’s

suspicion that the virus was the inten-

tional outcome of experiments carried

out by Chinese laboratories was quickly

added to the long list of unfounded

conspiracy theories on the issue.27

The literature on COVID-19 stigma

generally agrees on the effectiveness of

terms such as the “Chinese plague” in

assigning blame for the disease to a

concrete racial group that, in turn, pro-

vides the justification for discrimination

and COVID-19 stigma.28,29 As dehu-

manization is an important predictor of

intergroup discrimination and conflict,

labeling COVID-19 the “Chinese virus”

has become an effective tool to instill

both explicit and implicit prejudices

against Asians. Recent research also

shows that the current anti-Chinese

sentiment in the United States is deeply

entrenched within a colonial legacy that

has always been suspicious of trade with

the Asian diaspora.30 Asian markets,

particularly in China, are both feared and

vilified and, therefore, scapegoated for

many of the woes faced by the United

States and European nations.

MOVING BEYOND STIGMA
MITIGATION INITIATIVES

Never before has humankind traveled

so much and been able to shorten the

physical distance between nations so

quickly—a double-edged sword that

also involves the rapid spread of for-

merly unknown infectious diseases. The

COVID-19 pandemic has reminded us

that discriminatory labels—not just

travelers—make the world “a global

village,” to use McLuhan and Powers’s

celebrated term.31 The fact that racist

stigma against Asian groups and other

populations has expanded exponen-

tially across wide swaths begs the

question of the enduring power of

revamped forms of racism in a
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globalized world. Almost 12 months into

the COVID-19 outbreak, it seems that

Sinophobia has also gone viral.

In response, the WHO, along with

other international, nongovernment,

and professional organizations, has

called for multilevel action platforms

toward coordinating stigma mitigation

strategies.1,32 Most of these have fo-

cused on what is termed here as

“discourse framing” and “message

channeling” initiatives. On the one hand,

discourse framing addresses the proxi-

mal determinants of stigma by produc-

ing, circulating, and vetting accurate data

(i.e., facts vs myths) as well as combating

misinformation and biased language on

social media—what has been called an

“infodemic.”33 On the other hand, mes-

sage channeling programs emphasize

the participation of public figures, social

influencers, community leaders, and

recovered patients for the purpose of

modeling and disseminating messages

deemed appropriate for their respective

constituencies.

Meanwhile, there has been a marked

absence of any coordinated efforts to

track stigma facilitators (e.g., through

hate-prevention campaigns, media

monitoring) and effects. Scholars and

public health professionals have noted

that addressing stigma as a structural

problem cannot be solely resolved

through information strategies and

language patrolling.18 To be effective,

antistigma initiatives must include a legal

commitment to enhance the policing of

hate speech and crimes.19 This includes

action-based platforms aimed at inves-

tigating and penalizing hate violence

against target populations along with

implementing concrete measures to

address these crimes.34 Rather than

targeting 1 social category (i.e., race or

nationality) to combat stigma, intersec-

tional approaches highlight the impact

of structural factors (e.g., class, gender,

immigration, job and housing security)

in compounding the effect of COVID-19

among disenfranchised populations.9 For

example, the subjective impact of stigma

among Asian domestic violence victims,

Chinese undocumented immigrants, or

the homeless Asian population is further

strengthened by gender inequities, job

and housing insecurity, and lack of social

support systems.35

A consensual commitment to over-

coming stigma should therefore be in-

formed by intersectional approaches

that embrace the right to health care

and social justice as critical goals.19,36

Today, more than ever before, coalition

building requires all of us—from

scholars and activists to public health

officials and policymakers—to embrace

the moral imperative of fighting the

roots of health and social inequality,

which COVID-19 has only made more

visible.37,38 Political mobilization and

grassroots activism on the local level

could, therefore, shed light on ways to

counteract the pandemic of prejudice

and fear that affect us all globally.

As I finish revising this article, the

twilight of the Trump administration is

being overshadowed by the remnants of

his xenophobic legacy, which has not

only undermined the ostensibly equal-

rights and nondiscriminatory US legal

system but has also contributed to

support a racist governmental super-

structure. Without drastically enforcing

antidiscrimination laws for all federal

employees—including top-ranked

politicians—inclusive language and ed-

ucational booklets against stigmatiza-

tion will merely remain “lip service.”

While hoping for and dreaming of a

brighter and socially just future for all,

we must call on international organiza-

tions such as the WHO, along with the

US justice system, to hold leaders

accountable for what they do and say.

Unless the rule of the law applies to

everyone, regardless of individual status,

financial power, or government position,

the overt and covert tentacles of racism

and xenophobia will continue to cause

irreparable damage and will ultimately

devour the democratic principles so

cherished throughout the Western

world.
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The Effect of Coal-Fired Power Plant
Closures on Emergency Department
Visits for Asthma-Related Conditions
Among 0- to 4-Year-Old Children in
Chicago, 2009–2017
Sarah Komisarow, PhD, and Emily L. Pakhtigian, PhD

  See also Shendell, p. 770, and Galea and Vaughan, p. 787.

Objectives. To investigate the effects of coal-fired power plant closures on zip code–level rates of emergency

department visits for asthma-related conditions among 0- to 4-year-old children in Chicago, Illinois.

Methods.We used data on wind, population, PM2.5 (particulates measuring ≤2.5 µm in diameter), and zip

code–level rates of emergency department visits for asthma-related conditions among 0- to 4-year-old

children between 2009 and 2017 in Chicago. The difference-in-differences research design compared

rates of emergency department visits in zip codes near 3 coal-fired power plants before and after their

closures to rates in zip codes farther away during the same time period.

Results. We found that emergency department visits for asthma-related conditions among 0- to 4-year-

old children decreased by 12% in zip codes near the 3 coal-fired power plants following their closures

relative to rates in zip codes farther away during the same period. The crude and age-specific rates of

emergency department visits decreased by 2.41 visits per ten thousand inhabitants and 35.63 visits per ten

thousand children aged 0 to 4 years, respectively.

Conclusions. Our findings demonstrate that closing coal-fired power plants can lead to improvements

in the respiratory health of young children. (Am J Public Health. 2021;111:881–889. https://doi.org/10.2105/

AJPH.2021.306155)

Exposure to ambient air pollution,

especially among young children,

is a serious public health concern.

Given their ongoing physical develop-

ment, smaller sizes, higher breathing

rates, and activity patterns, children

face higher ambient air pollution ex-

posure and are more susceptible to its

negative effects than adults.1 Increased

exposure and heightened vulnerability

can result in both short- and long-term

health consequences, particularly in

lung development and respiratory

health.2

Research has explored the linkages

between exposure to ambient air pol-

lution during early childhood (and in

utero) and the development of asthma,

asthma exacerbations, and asthma-

related hospitalizations. Despite a

growing body of evidence that suggests

a positive association between exposure

to air pollution and asthma-related

outcomes, the roles of specific pollut-

ants and sources of air pollution

in asthma causation are not yet

established.3,4 Examinations of the re-

lationship between children’s exposure

to air pollution from sources such as

traffic, power plants, and hazardous

waste sites and asthma-related out-

comes, for example, have produced

mixed evidence.5–8 Findings differ by age

group, context, source of air pollution,

and health outcome; results are often

sensitive to the operationalization of air

pollution exposure, study design, and

controls.

Coal-fired power plants represent an

important, yet understudied, source of

air pollution exposure. Despite declines

in coal consumption9 and closures of
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coal-fired power plants in the United

States over the past decade,10 young

children’s exposure to air pollution from

coal-fired power plants remains high.

Figure 1 shows the locations of opera-

tional coal-fired power plants and pop-

ulation estimates of 0- to 4-year-old

children in the United States in 2016.

We estimate that in 2016, nearly 1.36

million 0- to 4-year-old children—

approximately 7% of all children in that

age range—lived in a zip code located

within 10 kilometers of an operational

coal-fired power plant.

To the best of our knowledge, no re-

search study has examined the effects

of changes in exposure to ambient air

pollutants emitted from operational

coal-fired power plants on young chil-

dren’s respiratory health using a quasi-

experimental research design. To

address this gap in the literature, we

studied the effects of 3 large, coal-fired

power plant closures in (or near) Chi-

cago, Illinois, in 2012. These closures

produced significant changes in young

children’s exposure to ambient air pol-

lutants emitted from operational coal-

fired power plants, providing a unique

opportunity to investigate the potential

impact of these exposure reductions on

children’s health outcomes. Specifically,

we analyzed rates of emergency de-

partment visits for asthma-related

conditions among 0- to 4-year-old chil-

dren in Chicago using annual data on

emergency department visits for all zip

codes in Chicago between 2009 and

2017. We employed a difference-in-

differences research design that com-

pared rates of emergency department

visits in zip codes near the coal-fired

power plants with those farther away,

before and after the 3 plant closures.

METHODS

Between March and August 2012, 3

coal-fired power plants in or near Chi-

cago closed unexpectedly. Figure 2 lo-

cates the 3 plants: the Crawford and Fisk

FIGURE 1— Operational Coal-Fired Power Plants and Population of Children Aged 0 to 4 Years: United States, 2016

Note. This figure depicts the locations of operational coal-fired power plants in the United States in 2016. The size of each dot represents the number of
0- to 4-year-old children living in a zip code whose centroid is within 10 km of the plant. Power plants depicted in red have 0- to 4-year-old children living in a zip
code whose centroid is within 10 km of their operation; power plants depicted in blue do not.
Source. Coal-fired power plant locations and operational statuses were obtained from US Energy Information Administration Form EIA-860. Population
estimates of 0- to 4-year-old children at the zip code level were obtained from Table DP05 of the American Community Survey Demographic and
Housing Estimates (5-Year) of the US Census Bureau.
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Street Generating Stations within Chi-

cago’s city limits, and the adjacent State

Line Generating Station in Hammond,

Indiana. Prior to their closures, the 3

plants were among the largest coal-fired

power plants in the United States and

some of the largest emitters of ambient

air pollutants in the Chicago area.11 State

Line was closed in March 2012, and Fisk

Street and Crawford were closed in

August 2012. All 3 closures were unex-

pected and in advance of previously

announced closure timelines.12,13 Pre-

ceding their closures, the plants oper-

ated at consistent levels (Figure A,

available as a supplement to the online

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

org). Furthermore, the closures resulted

in significant reductions in emissions of

sulfur dioxide and nitrogen oxides

(online Figures B and C).14 Around the

time of the closures, the 3 plants

employed fewer than 300 workers in

total,15,16 which made the impact of their

closures on unemployment in Chicago

minimal. We do not know of any other

coal-fired power plant closures or

openings in Chicago during this time.

Data

We obtained annual zip code–level data

on emergency department visits for

asthma-related conditions among 0- to

4-year-old children in Chicago between

2009 and 2017 from the Chicago Health

Atlas, an open-access data portal pro-

vided by City Tech Collaborative and the

Chicago Department of Public Health.17

These zip code–level data were gener-

ated from patient-level hospital dis-

charge data collected by the Illinois

Department of Public Health. No

emergency department visit data were

available for the year 2015 because of

the transition from the Ninth to Tenth

Revision of the International Classification

of Diseases, which occurred in the fourth

quarter of 2015.18 This transition revised

the set of diagnoses included as

“asthma-related conditions” and there-

fore affected our 2016 and 2017 data. In

online Table A, we report a complete

listing of the diagnoses included before

and after the transition. We return to

this change in coding in our analysis and

results.

We obtained annual zip code pop-

ulation estimates from the 2011–2017

American Community Survey (5-year

estimates for 5-digit Zip Code Tabulation

Areas) and the 2010 Decennial Census.

Zip code population estimates were

unavailable for 2009, so we produced

our own using linear interpolation be-

tween the 2000 and 2010 Decennial

Censuses.19 From the same sources, we

obtained zip code estimates of total

population, population by gender, and

population in age groups: 0 to 4, 5 to 9,

10 to 14, 15 to 19, 20 to 24, 25 to 34, 35

to 44, 45 to 54, 55 to 64, and 65 years or

older.

We obtained wind data from the

Global Historical Climatology Network at

the National Centers for Environmental

Information. Using daily readings of the

fastest 2-minute wind direction, we

constructed a zip code–specific mea-

sure of wind intensity. This measure

counted the total number of days each

year on which the zip code’s centroid

was in the wind path (by octant) of the

FIGURE 2— Rates of Emergency Department Visits for Asthma-Related
Conditions Among 0- to 4-Year-Old Children by Zip Code and Locations of
Operational Coal-Fired Power Plants: Chicago, IL, 2009

Note. This figure depicts the crude rate (visits per 10 000 inhabitants) of emergency department visits
for asthma-related conditions among 0- to 4-year-old children in Chicago by zip code in 2009. Zip codes
outlined in bold have centroids located within 10 km of an operational coal-fired power plant,
whereas zip codes outlined in nonbold have centroids located more than 10 km from a plant.
Source. Coal-fired power plant locations and operational statuses were obtained from US Energy
Information Administration Form EIA-860. Emergency department visit data were obtained from the
Chicago Health Atlas. Total population estimates were obtained from Table DP05 of the American
Community Survey Demographic and Housing Estimates (5-Year) of the US Census Bureau.

Research Peer Reviewed Komisarow and Pakhtigian 883

RESEARCH & ANALYSIS
A
JP
H

M
ay

2021,Vo
l111,N

o
.5

http://www.ajph.org
http://www.ajph.org


nearest coal-fired plant in our study. For

a visual representation of this approach,

see online Figure D.

We obtained daily average estimates

of ground-level concentrations of PM2.5

(particulates measuring ≤2.5 µm in di-

ameter) at the census tract level from

the Fused Air Quality Surfaces Using

Downscaling Tool of the Environmental

Protection Agency. We used these data

to produce annual PM2.5 concentration

estimates at the zip code level by ag-

gregating and averaging the daily

Downscaler concentration estimates

separately by zip code (or zip code

group) and year.

Using counts of emergency room

visits and population estimates, we

constructed our main outcomes of in-

terest: the natural logarithm of annual

emergency department visits, the crude

rate, and the age-specific rate. We de-

fined the crude rate as the number of

emergency room visits for asthma-

related conditions among 0- to 4-year-

old children per 10 000 residents in the

zip code; we defined the age-specific

rate as the number of visits among 0- to

4-year-old children in the zip code per

10 000 residents in that age range. De-

scriptive statistics for population, wind

intensity (number of days), estimated

PM2.5 concentrations, and emergency

department visits at baseline (2009) are

reported in online Table B.

Sample

Our sample included 48 unique zip

codes (or zip code groups) across 8

years (n = 384). We calculated the lati-

tude and longitude coordinates of each

zip code’s centroid using a Shapefile of

zip code boundaries for Chicago ob-

tained from the City of Chicago Data

Portal and the Stata package shp2data

(Stata version 14.2; StataCorp LP,

College Station, TX).20 We assigned each

zip code to treatment or control status

based on the linear distance between

the zip code’s centroid and the nearest

of the 3 coal-fired power plants, using

the average latitude and longitude for

zip code groups. We assigned zip codes

with centroids within 10 kilometers of at

least 1 coal-fired power plant to treat-

ment (hereafter, “near” zip codes); we

assigned those with centroids more

than 10 kilometers away from all 3 plants

to control (hereafter, “far” zip codes).

Figure 2 depicts these treatment and

control classifications (boldface vs reg-

ular zip code boundaries), the 3 plant

locations (hollow triangles), and the

baseline (2009) crude rate of emergency

department visits for asthma-related

conditions among 0- to 4-year-old chil-

dren (gray shading).

Analysis

To identify the effects of coal-fired

power plant closures on emergency

department visits for asthma-related

conditions among 0- to 4-year-old

children, we implemented a difference-

in-differences design, comparing

asthma-related emergency department

visits in “near” versus “far” zip codes in

the years leading up to and following the

closures in 2012. We considered 3 de-

pendent variables: the natural logarithm

of the annual number of visits, the crude

rate of visits, and the age-specific rate of

visits.

We estimated the following multiple

regression specification:

Yzt ¼ aþ b3 Near3Postð Þzt þ gz

þ ft þ Xzt � uþ «zt (1)

Yzt is 1 of 3 measures of emergency

department visits for zip code z in year t.

Near3Postð Þzt is a binary variable

equal to 1 for “near” zip codes in years

t = 2013,…,2017 and zero otherwise. We

included zip code fixed effects, gz, to

control for time-invariant zip code

characteristics and year fixed effects, ft ,

to control for factors common to all zip

codes in specific years (e.g., citywide

economic conditions). Xzt is a vector of

time-varying zip code–level controls, in-

cluding wind intensity, total population,

and population age and gender distri-

butions. «zt is an error term that is as-

sumed to be uncorrelated with other

determinants of the outcome; robust

standard errors were clustered at the

zip code level.21

The estimate of b from Equation 1

identifies the influence of coal-fired

power plant closures on emergency

department visits under the assumption

that observables and unobservables

were trending similarly in near and far

zip codes prior to the coal-fired power

plant closures in 2012. To probe this

assumption and examine dynamic ef-

fects following the closures, we com-

plemented our main analyses with an

enriched difference-in-differences

specification that allowed the treatment

effect to vary flexibly across years (rel-

ative to the reference year of 2011).

Estimated effects for the years preced-

ing the closures (2009 and 2010) pro-

vided visual evidence to support the

trend assumption. Estimated effects for

the years following the closures (2012

through 2017) illustrated dynamic ef-

fects over time. Online Figure E provides

additional evidence of parallel

pretrends.

RESULTS

Table 1 presents estimates of the effect

of coal-fired power plant closures on

emergency department visits for

asthma-related conditions among 0- to

4-year-old children. We found
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statistically significant decreases in the

natural logarithm, crude rate, and age-

specific rate of emergency department

visits for 0- to 4-year-old children living in

near versus far zip codes following the

closures. Emergency department visits

for asthma-related conditions among 0-

to 4-year-old children decreased by 13

log points or 12.1% (95% confidence

interval [CI] = −0.24, −0.02; Table 1). The

crude rate decreased by 2.41 visits per

ten thousand inhabitants in the zip code

(95% CI =−3.67, −1.15). Relative to the

pretreated mean of 13.97 visits per ten

thousand inhabitants, this represents a

17% decline. The age-specific rate de-

creased by 35.63 visits per ten thousand

children aged 0 to 4 years in the zip code

(95% CI =−53.87, −17.39). Relative to the

pretreated mean of 198.35 visits per ten

thousand children in this age range, this

represents an 18% decline. Our esti-

mated effects and associated 95%

confidence intervals were very similar

when we estimated Equation 1 without

any time-varying covariates for pop-

ulation or wind intensity, without a time-

varying covariate for wind intensity,

without population weights, and with

the addition of linear trends at the zip

code level (Table 1).

Figure 3 presents results from the

enriched difference-in-differences

specification and illustrates 2 important

findings. First, we found no evidence of

pretrends in the years preceding the

plant closures. Relative to 2011, the

estimated effects for 2009 and 2010

were small in magnitude and statistically

insignificant, and we could not reject the

null hypothesis that these 2 coefficients

are jointly zero (P = .81). Second, we

observed an increasingly negative pat-

tern of estimated effects for the years

2012 and later, which suggests that the

effects of coal-fired power plant closures

increase over time. The coefficient

estimate on 2012, although negative,

was not statistically significant. This

finding was not unexpected, as the plant

closures occurred in March (State Line)

and August (Fisk Street and Crawford) of

2012. After this year of partial opera-

tions, we found a clear pattern of neg-

ative effects relative to the years before

the closures.

To ensure that our results were not

driven by changes in the coding of

“asthma-related conditions” between

the Ninth and Tenth Revisions of the

International Classification of Diseases,

we reestimated Equation 1 using 2 al-

ternative samples: first, we ended our

analytic window in 2014 (prior to the

change in coding); second, we adjusted

data from 2016 and 2017 using a pub-

lished comparability ratio for asthma of

0.89.22 The results from these samples,

presented in online Table C, were very

similar to our main results.

To probe the sensitivity of our results

to our definition of near zip codes—

those with a centroid located within

10 kilometers of the nearest coal-fired

power plant—we reestimated Equation

1 for 1-kilometer increments ranging

from 6 to 14 kilometers. Although our

estimates for 6-, 7-, and 8-kilometer radii

are smaller and less precise—likely

through the combination of control

group contamination and a small num-

ber of treated zip codes—varying the

treatment radius between 9 and 14

kilometers did little to the estimated

treatment effect (online Figure F).

Finally, we investigated the possibility

that our results were driven by highly

influential zip codes using a “leave-one-

out” procedure. We reestimated

Equation 1 on 48 separate samples,

each of which was constructed by

dropping 1 zip code (or zip code group)

from the sample at a time. We found

that our estimates were largely

unchanged by this leave-one-out pro-

cedure and thus concluded that our

results were not driven by any single zip

code (online Figure G).

To explore the role of reduced PM2.5

exposure as a possible mechanism un-

derlying our main results, we estimated

a modified version of Equation 1 by

replacing the regressor ðNear X PostÞzt
on the right-hand side with an estimate

of annual, zip code–level PM2.5 con-

centrations (PMzt ) from aggregated and

averaged Downscaler estimates. Our

regression results indicate that a 1-unit

(µg/m3) increase in average annual PM2.5

concentrations was associated with an

11-log-point or 11.6% increase (95%

CI =−0.08, 0.29) in emergency depart-

ment visits for asthma-related condi-

tions among 0- to 4-year-old children

(Table 1). Similar estimates for the crude

and age-specific rates indicate that 1-

unit increases in average PM2.5 con-

centrations were associated with in-

creases of 2.49 visits per ten thousand

inhabitants (95% CI = 0.03, 4.96) and

41.47 visits per ten thousand children

aged 0 to 4 years (95% CI = 7.21, 75.73),

respectively (Table 1).

To interpret the magnitudes of these

estimated associations, we used daily

data on PM2.5 concentrations from 12

outdoor air quality monitors in Cook

County, Illinois (the county containing

Chicago). We divided these monitors

into 2 groups corresponding to our

treatment and control zip codes: “near”

monitors located within 10 kilometers of

any of the 3 power plants (8 monitors)

and “far” monitors located more than

10 kilometers from all 3 power plants

(4 monitors). We averaged all available

daily PM2.5 data from these monitors,

separately by “near” and “far,” for the

years prior to and following the 3 clo-

sures (2009–2011 and 2013–2017; 2012

omitted). On the basis of these averages,
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we estimated that average annual PM2.5

decreased by 2.43 µg/m3 in near zip

codes and 2.09 µg/m3 in far zip codes

following the power plant closures.

Taken together, these average declines

suggest a difference-in-differences esti-

mate of −0.34 µg/m3 (declines before

and after the power plant closures in

near vs far zip codes). We repeated the

same calculation using Downscaler

concentration estimates and obtained

a difference-in-differences estimate

of −0.21 µg/m3 (average annual PM2.5

decreased by 1.82 µg/m3 in near zip

codes and 1.61 μg/m3 in far zip codes

following the power plant closures).

Scaling our effects from row 6

of Table 1 by these reductions in

average annual PM2.5 concentra-

tions (0.34 and 0.21 µg/m3), we esti-

mated that declines in PM2.5 (or

other primary pollutants with com-

parable spatial patterns) could ac-

count for between 18% and 40% of

the reductions in emergency depart-

ment visits reported in Table 1. This

is consistent with previous work

suggesting that exposure to other

pollutants from coal-fired power

plants can also produce nega-

tive impacts on children’s health and

that annual concentrations do not

capture variation in air pollution ex-

posure that might have negative

health consequences beyond average

exposures.23

DISCUSSION

The results of this study demonstrate

that zip codes in close proximity to the

3 coal-fired power plants experienced

reductions in emergency department

visits for asthma-related conditions

among 0- to 4-year-old children after

their 2012 closures. Across our 3 mea-

sures of emergency department visits,

this reduction ranged from 12% to 18%

in relative terms.

Previous analysis of the same 3 coal-

fired power plant closures revealed

declines in ambient PM2.5 concentra-

tions in areas surrounding the plants

after the closures,24 which are con-

firmed by our Downscaler and outdoor

TABLE 1— Difference-in-Differences Estimates of the Effect of Coal-Fired Power Plant Closures on
Emergency Department Visits for Asthma-Related Conditions Among 0- to 4-Year-Old Children:
Chicago, IL, 2009–2017

Natural Log of Visits, b (95% CI) Crude Rate, b (95% CI) Age-Specific Rate, b (95% CI)

Near × Posta −0.14 (−0.27, −0.01) −2.58 (−4.17, −0.99) −39.07 (−62.92, −15.22)

Near × Postb −0.13 (−0.24, −0.02) −2.37 (−3.56, −1.14) −34.94 (−52.41, −17.46)

Near × Postc −0.12 (−0.23, −0.02) −2.52 (−3.72, −1.32) −37.04 (−54.92, −19.16)

Near × Postd −0.15 (−0.30, −0.01) −1.74 (−3.36, −0.11) −25.56 (−49.82, −1.30)

Near × Postd −0.13 (−0.24, −0.02) −2.41 (−3.67, −1.15) −35.63 (−53.87, −17.39)

PM2.5
e 0.11 (−0.08, 0.29) 2.49 (0.03, 4.96) 41.47 (7.21, 75.73)

Observations, No. 384 384 384

Note. CI = confidence interval; PM2.5 = particulates measuring ≤ 2.5 µm in diameter. Near × Post is a binary variable equal to 1 for “near” zip codes (zip codes
whose centroids are within 10 km of at least 1 of the 3 coal-fired power plants) in years t = 2013,…, 2017, and zero otherwise. Sample includes zip code–level
data from Chicago between 2009 and 2017 (excluding 2015). Outcome data from 2015 aremissing because of transition from the International Classification of
Diseases, Ninth Revision to the International Classification of Diseases, 10th Revision.18 Each coefficient estimate comes from a separate regression that includes
year fixed effects and zip code fixed effects.

Source. Emergency department visit data were obtained from the Chicago Health Atlas. Population data were obtained from the American Community Survey
and Decennial Censuses of the US Census Bureau. Data on wind direction were obtained from the National Oceanic and Atmospheric Administration. Data on
PM2.5 were obtained from the Fused Air Quality Surfaces Using Downscaling Tool of the Environmental Protection Agency.

aCoefficient estimates in this row were obtained using zip code–level population weights.
bCoefficient estimates in this rowwere obtained using zip code–level population weights and by adding the following time-varying covariates: total population,
share female, and shares in the age ranges 0–4, 5–9, 10–14, 15–19, 20–24, 25–34, 35–44, 45–54, and 55–64 years.

cCoefficient estimates in this row were obtained by adding the following time-varying covariates: total population, share female, and shares in the age ranges
0–4, 5–9, 10–14, 15–19, 20–24, 25–34, 35–44, 45–54, and 55–64 years.
dCoefficient estimates in this row were obtained using zip code–level population weights, by adding zip code–level linear trends, and by adding the following
time-varying covariates: total population, share female, and shares in the age ranges 0–4, 5–9, 10–14, 15–19, 20–24, 25–34, 35–44, 45–54, and 55–64 years.

eCoefficient estimates in this row were obtained using zip code–level population weights and by adding the following time-varying covariates: wind intensity
(i.e., the total number of days per year that the zip code’s centroid was in the wind path of the nearest coal-fired power plant), total population, share female,
and shares in the age ranges 0–4, 5–9, 10–14, 15–19, 20–24, 25–34, 35–44, 45–54, and 55–64 years.
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air quality monitor estimates. Our cor-

relational evidence on this mechanism is

consistent with other previous research,

which found positive associations be-

tween exposure to ambient air

pollution—including PM2.5—and pedi-

atric emergency room visits.25, 26

The second major finding is that re-

ductions in emergency department

visits for asthma-related conditions

among 0- to 4-year-old children were

neither short-lived nor constant. Previ-

ous work suggests 2 possible, but not

mutually exclusive, explanations for

these results. First, for individual

children, the effect of reduced exposure

to ambient air pollution from coal-fired

power plants could accumulate over

time and decrease the need for emer-

gency care for asthma-related conditions.27

Although our data are cross-sectional

and do not allow us to test this hy-

pothesis directly, the pattern of effects

is consistent with this explanation.

Second, as has been demonstrated

in other studies,28 exposure to air

pollution—or lack thereof—at critical

periods in a child’s development may

have lasting health implications. Expo-

sure in utero and during the first year of

life are 2 such critical times.29, 30 The

pattern observed could thus result

from a reduction in air pollution expo-

sure at critical moments for the youn-

gest cohorts of children who appeared

in our cross-sectional data toward the

end of our sample period. These chil-

dren were potentially never exposed

to ambient air pollution from coal-fired

power plants because they were born

after 2012. The pattern of increasing

effects over time could therefore be

explained by children with fewer (or

no) years of exposure to ambient air

pollution from coal-fired power plants

becoming a larger share of our sample

over time.

Limitations

Coal-fired power plants are known

emitters of many pollutants, including

PM2.5, sulfur dioxide, and nitrogen ox-

ides, among others.31 Our study con-

sidered reductions in exposure to

ambient air pollution from coal-fired

power plants holistically and also ex-

plored the role of ambient PM2.5 expo-

sure as a potential mechanism. We did

not examine, however, how distance

between a residential area and a coal-

fired power plant affected emergency

department visits among 0- to 4-year-

old children, and we believe that this,

along with more in-depth analysis of

other pollutants, is a particularly fruitful

area for future research.

A second limitation arises from our

use of emergency department visits for

asthma-related conditions as our out-

come of interest. Because emergency

departments are not the only places

where patientsmay obtain treatment for

asthma-related conditions (e.g., urgent

care, primary care offices), our data

might not have captured less extreme or

less urgent incidents of respiratory
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FIGURE 3— Enriched Difference-in-Differences Estimates of the Effect of
Coal-Fired Power Plant Closures on Emergency Department Visits for
Asthma-Related Conditions Among 0- to 4-Year-Old Children: Chicago, IL,
2009–2017

Note. Estimates (and associated 95% confidence intervals) represent effects of coal-fired power
plant closures on the crude rate of zip code–level emergency department visits for asthma-related
conditions among 0- to 4-year-old children between 2009 and 2017 (excluding 2015). The sample
includes zip code–level data from Chicago between 2009 and 2017 (excluding 2015). Outcome data
from 2015 are missing because of transition from the International Classification of Diseases, Ninth
Revision to the International Classification of Diseases, 10th Revision.18 Coefficient estimates were
obtained using zip code–level population weights, by adding year fixed effects and zip code fixed
effects, and by adding the following time-varying covariates: wind intensity (i.e., the total number of days
per year that the zip code’s centroid was in the wind path of the nearest coal-fired power plant), total
population, share female, and shares in the age ranges 0 to 4, 5 to 9, 10 to 14, 15 to 19, 20 to 24, 25 to
34, 35 to 44, 45 to 54, and 55 to 64 years.
Source. Emergency department visit data were obtained from the Chicago Health Atlas. Population
data were obtained from the American Community Survey and Decennial Censuses of the US Census
Bureau. Data on wind direction were obtained from the National Oceanic and Atmospheric
Administration.
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distress in children. As a result, our

analysis cannot reveal how coal-fired

power plant closures affect less severe

respiratory health outcomes or treat-

ment outside of emergency depart-

ments. Moreover, if parents or

caregivers chose health care providers

other than emergency departments as a

child’s respiratory health improved, our

estimates could overstate the effects of

coal-fired power plant closures. In this

case, our estimates would provide in-

sight into reductions in more severe

asthma-related incidents but would not

be generalizable to less serious

conditions.

Finally, our use of zip code–level data

precludes analysis of avoidance behav-

ior in the years preceding the power

plant closures and prevents us from

investigating heterogeneous treatment

effects based on zip code demograph-

ics. Ideally, we would use individual-level

panel data to investigate avoidance

behavior, which has been shown to be

important in other contexts.32 We would

also obtain a richer set of time-varying

covariates at the zip code level to in-

vestigate potential heterogeneity in

health improvements following the plant

closures.

Public Health Implications

Although the number of operational

coal-fired power plants in the United

States has declined over the past de-

cade, many parts of the country still rely

on coal-fired power plants for electricity

generation.33 These plants often oper-

ate in close proximity to populated

areas, posing the potential for negative

impacts on the health and well-being of

young children who live nearby.

The results from this study highlight a

previously underexplored benefit of

broader changes in energy generation

within the United States. As large num-

bers of coal-fired power plants are

decommissioned, retired, or otherwise

closed, children’s respiratory health

might improve. Young children, espe-

cially low-income and minority children

living near operational power plants, are

particularly susceptible and vulnerable

to the consequences of exposure to air

pollution. Thus, public health may have

much to gain from coal-fired power

plant closures.
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The North Karelia Project (1972–1997)
and the Origins of the Community
Approach to Cardiovascular Disease
Prevention
Mikko Jauho, PhD

  See also Blackburn, p. 782, and Semler, p. 785.

Community-based risk factor modification is today an established approach to chronic disease control and

public health practice. This article analyzes the shaping of the North Karelia Project (NKP), an early and

influential formulation of the community approach that focused on coronary heart disease prevention in

Finland. Instead of targeting only high-risk individuals, NKP aimed to change the culture of the local

community. On the basis of archival material and interviews, I first trace themultiple origins of the notion of

community in NKP, which combined “internal” factors (local risk factor distribution, the role given to the

social environment in chronic disease prevention) and “external” influences (regional origin of the initiative,

World Health Organization and national policy concepts of community control and primary health care).

Second, I describe the shape of the community intervention in NKP. The project foregrounded social

relationships as a way to educate the public and influence norms guiding individual behaviors while

subordinating environmental changes of a more structural nature. (Am J Public Health. 2021;111:890–895.

https://doi.org/10.2105/AJPH.2020.306016)

Coronary heart disease (CHD)

emerged as a major public health

problem in post–World War II industri-

alized countries.1 After two decades of

research on the causes of the epidemic,

many experts considered the key risk

factors for CHD (smoking, hypertension,

elevated cholesterol, physical inactivity)

sufficiently established and began to

explore possibilities to move toward

mass prevention in the late 1960s.2

Fueling these activities was growing

public attention, which created political

pressure to tackle the problem.

From the late 1940s onward, World

Health Organization (WHO) statistics

identified Finland as one of the leading

countries in CHD mortality, especially

among middle-aged men. The “high

premature mortality among a

population which earned its living largely

from heavy forest and farm work, who

might have been expected to enjoy the

benefits of a physically active, healthy

outdoor life,”3 contradicted the then

current belief that CHD struck pre-

dominantly wealthy urban sedentary

men. Finland became involved in the

Seven Countries Study, a large interna-

tional comparative investigation coor-

dinated by Ancel Keys in Minnesota that

tested the cholesterol theory in CHD

causation. North Karelia was one of the

study areas and had the highest mor-

tality not only in Finland but among all

participating countries.

Preliminary information on the 10-

year results of the Seven Countries

Study published in late 1969 once again

highlighted the poor CHD situation

in North Karelia.4 In early 1971, key

members of the local establishment

signed a petition demanding that the

national authorities “urgently undertake

efficient action to plan and implement a

programme which would organize and

finance general health information to

the public, necessary basic research,

and individual health education to re-

duce this greatest public health prob-

lem” of North Karelia.5

Although the petition surely reflected

local sentiments, preparations for the

North Karelia Project (NKP) had already

started behind the scenes in 1970, in-

volving the National Board of Health, the

Office of the North Karelia County Phy-

sician, the Finnish Heart Association,

North Karelia Central Hospital, and

the Martha Organization (a popular
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association for home economics). The

initiator was Martti J. Karvonen, leader of

the national arm of the Seven Countries

Study and the key personality in Fin-

land’s cardiovascular research field from

the 1950s onward.

The result was one of the first com-

munity prevention projects that tested

concerted methods to reduce cardio-

vascular problems in a specific area

among the entire population instead of

only high-risk groups. NKP was located

in a socially and economically disad-

vantaged area of northeastern Finland

with a population of 190 000 that suf-

fered exceptionally high CHD morbidity

and mortality. Its main objective was to

lower CHD incidence by modifying the

levels of three key risk factors: smoking,

hypertension, and elevated cholesterol.

To facilitate lifestyle change, the

project focused on the culture of the

local community, introducing changes in

the physical and social environment.

A massive information and education

campaignmobilized various stakeholder

groups, civil society actors, and the local

populace. In addition, NKP developed

methods of early detection, treatment, and

rehabilitation of cardiovascular patients

in the community. In a population-wide

intervention trial design, a neighboring

county (Kuopio) with almost equally

high CHD mortality served as control,

receiving no interventions.

NKP started in 1972. Project evalua-

tion after the initial five-year period

showed an overall reduction in risk

factors but no effect on CHD mortality

relative to the control area.6 Determin-

ing the project’s impact is complicated

by the evaluation design, which relied on

cross-sectional surveys for risk factor

data along with official morbidity and

mortality registers. The great public in-

terest in the project and its principles, as

well as a simultaneous secular decline in

CHD mortality throughout the country,

further complicates impact assess-

ment.7 Nevertheless, NKP was deemed a

success and continued, with aspects of

the project adopted in national public

health policies.8 A greatly expanded and

modified NKP was officially terminated

only in 1997.

NKP is regarded an important pilot

project both nationally and interna-

tionally. Together with the Stanford

Three Community Study, led by John

Farquhar, NKP was among “the first real

community intervention programmes

[to] use education or environmental

change to promote and facilitate lifestyle

and behaviour changes needed to ad-

dress a particular problem,” such as

CHD.9 NKP provided a key example

when the National Heart, Lung, and

Blood Institute in the United States

adopted community trials in its research

agenda in the early 1980s.10 Principles

formulated by NKP and other similar

intervention trials have been applied in

subsequent WHO community projects

in developing countries.11

Despite the later impact, the com-

munity focus initially departed from

established expert opinion and WHO

guidelines. Although the majority of ex-

perts argued formultifactorial mass field

trials to provide conclusive proof of the

efficacy of modifying the key CHD risk

factors, “an active minority among the

international [cardiovascular disease]

prevention community…were prepared

to bypass the complex mass trials [and]

move directly into study designs for

evaluation of hygienic, safe medical

strategies and health promotion in the

population.”12 Karvonen and Farquhar

were present at the influential Makarska

Conference on Mass Trials in the Pre-

vention of Coronary Heart Disease in

Yugoslavia in 1968, where they together

with Henry Blackburn advocated this

minority position.13 After the confer-

ence, both Karvonen and Farquhar took

steps to establish a community study in

their respective home countries.

This article sheds light on the Finnish

developments. Why did NKP adopt the

novel community approach, and how

did project plans and practices formu-

late that approach? The first section of

the article presents the multiple origins

of the community approach and the

term’s polyvalent nature in NKP. The

second section describes NKP’s specific

understanding of community as man-

ifested in the project’s plans and activi-

ties. The focus is on the preparation and

first phase of the project (i.e., 1970–

1977).

WHY A COMMUNITY
APPROACH?

A number of influences contributed to

NKP adopting a community approach

and shaped its particular structure.

One motivation for targeting the en-

tire community was the contemporary

understanding of risk factors, wherein

there was “no natural limit between a

normal and an abnormal risk factor

level.” Any rise in any risk level thus in-

creased the population risk and rate

of coronary events. The effect of the

different risk factors was considered

“synergistic, not additive”; that is, the

estimated disease risk was higher than

the sum of the separate risk factors.

However, because the number of peo-

ple with pathologically high risk factor

levels was considerably smaller than the

number of people with moderate (but

important) risk factor–level elevations,

the bulk of the disease occurred within

the latter group. A large proportion of

the population needed to be affected to

substantially reduce the disease burden.

Because the average level of all risk
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factors was high in North Karelia, it was

important to extend the intervention to

all inhabitants of the area.14

Another influence was the interest in

social medicine in Finland in the 1960s.15

Biomedicine was criticized for a narrow

focus on pathological processes in in-

dividual bodies and a technological

emphasis on treatment. Instead, social

medicine promoted prevention and

working on the structural causes of ill

health. Chronic degenerative conditions

such as CHDwere thought to result from

the interplay of many influences, in-

cluding the environment and individual

behavior; consequently, their preven-

tion and treatment should address the

whole community, including both social

structure and health services.16

These ideas had salience among the

project developers. Kai Sievers, a pro-

fessor at the Department of Public

Health at the University of Turku

assigned with planning NKP, had con-

nections to the Social Insurance Insti-

tution in Finland, a key hub of social

medicine in the country. His assistant,

Matti Rimpelä, and Pekka Puska, the

assigned leader of NKP, were both

medical students interested in social

sciences. Puska even obtained a degree

in social policy.17

The fruitful links between WHO pro-

grams and national policy developments

were an additional factor shaping the

community approach. National planners

sought contact at an early stage with

WHO, which provided essential advice.

Present at NKP’s planning conference

in 1971 were, among many national

stakeholders, key WHO officials Zdenek

Fejfar, Zbynek Pisa, and Peter Rhomberg,

as well as two international experts, Jerry

Morris andHenry Blackburn.18Moreover,

the head of WHO Europe, Leo Kaprio,

was a Finn, which assured good relations

with WHO.

Within WHO, CHD was addressed in

the European Program of Cardiovascu-

lar Disease Control, established in

1968.19 Community concepts figured

into WHO Europe activities in two ways.

First, community-focused preventive

trials emerged as a research approach.

In the 1960s, the official WHO line was

still a cautious one: “nomajor alterations

in living habits can be recommended

until preventive trials have been carried

out.”20 At this stage, single-factor trials

dominated.21

Entering the 1970s, one can detect

a growing sense of urgency.22 The re-

search focus shifted to multifactorial

preventive trials, which promised faster

results and corresponded better with

real-life situations than single-factor tri-

als, as patients typically had several el-

evated risk factors simultaneously.23

Community trials were a further modi-

fication. Unlike randomized controlled

multifactorial trials, which typically

(but not always) focused on high-risk

individuals, they targeted entire pop-

ulations. Community trials were added

to the arsenal of available research ap-

proaches in WHO documents in the

early 1970s, with NKP as the pilot

study.24

More influential on NKP was the

second WHO context for community

concepts, the notion of “community

control” that emerged in WHO docu-

ments in the late 1960s. It referred to

the ensemble of measures to control a

specific (chronic) health problem. For

example, in WHO’s hypertension con-

trol project, community control of

hypertension was envisioned as an

integrated program that covered all

aspects from prevention, detection

and diagnosis, treatment and rehabil-

itation, and follow-up to education,

training, and research.25 In prac-

tice, much of this comprehensive

community work took place in the

primary health services.26

The notion of community control

resonates with health policy develop-

ments in Finland, which culminated in

the comprehensive health insurance

scheme of 1962 and the Primary Health

Care Act of 1972. The reforms pur-

ported to conclude a decades-long

debate focusing on affordability and

availability of services. They were

guided by a belief that better benefits

and more outpatient services would

lead to higher service use and earlier

treatment and consequently to less

severe illnesses and better health, es-

pecially for disadvantaged population

groups and areas.27 The Primary Health

Care Act introduced universal primary

health care, replacing the previous

system of municipal officers of health

with community health centers.

NKP employed this new service

structure but also aimed to develop it

further for public health practice at the

community level. This reliance on pri-

mary health care, as well as the inclu-

sion of secondary prevention and

evaluation through research, testifies

to NKP’s proximity to the principles of

community control as formulated by

WHO.28

Finally, the framing of the CHD prob-

lem was a crucial element. According to

Puska’s retrospective assessment, “the

historical background of the Project

dictated a community approach.”29 Al-

though high CHD mortality in Finland

was not restricted to North Karelia, the

1971 petition framed it as a regional

problem for which the local population

was seeking help. Hence, it was plausible

to direct project activities to the county

as a whole.

“Community” thus had multiple ref-

erences in the discussions surrounding

NKP. First, it defined a comprehensive

892 History Essay Peer Reviewed Jauho

RESEARCH & ANALYSIS
A
JP
H

M
ay

20
21

,V
o
l1

11
,N

o
.5



approach that designated an entire

population at risk and in need of soci-

omedical intervention. Second, it signi-

fied ambition to extensively target the

social environment in addition to indi-

vidual bodies to prevent illness. Third, it

highlighted the need to shift medical

activities from hospitals to outpatient

services and public health work. Finally, it

created a metonymic relationship with

the administratively defined geographi-

cal area where the political impulse for

the project had originated. The path-

breaking community approach of NKP

emerged as an amalgamation of these

influences.30

COMMUNITY APPROACH
IN PRACTICE

NKP aimed at a community-based rather

than community-placed intervention.31

The former involves members of the

affected community in the development

and implementation of programs,

whereas the latter is more expert led,

although it can involve measures to

garner community support for activities.

NKP researchers originated themselves

as facilitators stimulating and organizing

activities that were then realized by

community members. Health service

personnel were a key group, especially

public health nurses, who carried out

many of the practical tasks such as

testing, registration, and education.

Journalists were another important

group. NKP maintained good relation-

ships with various media representa-

tives, who acted as mouthpieces to its

message, ensuring good visibility in local

media outlets. Later, NKP also involved

“lay leaders” who acted as focal points

for the project in their home commu-

nities, disseminating information and

organizing activities on its behalf.32

However, NKP researchers defined

community structure in a hierarchical

manner. They first involved key actor

groups in the project, which could then

reach laypeople via their channels of

influence. Accompanying this top-down

approach was a massive education

campaign that disseminated informa-

tion on project principles through all

possible channels to every member of

the local community. Participation was

thus distributed according to position in

the community; laypeople mostly exe-

cuted the changes in health behavior

stipulated by experts and influencers.

One of the early project plans, for-

mulated by Rimpelä of the University of

Turku, explicates the rationale for this

approach.33 According to the plan, three

elements regulate individual risk factor

levels: genotype, living conditions, and

social relationships. The first element is

immutable, but the other two can be

influenced. Mediating between these

elements and risk factor levels (and thus

CHD) are aspects of health behavior,

including smoking, exercising, eating

habits, “psychological stress,” and

treatment compliance. These aspects of

health behavior were the immediate

targets of intervention.

In terms of influencing social rela-

tionships, Rimpelä presented a model

involving a phased mobilization of ac-

tors, beginning with NKP researchers.

After identifying and personally adopting

mechanisms of risk factor reduction, the

researchers educated a first tier of key

actors: physicians. They similarly em-

braced the principles in their work and

personal behavior and then began to

spread the information to a second tier

of key actors, including other health

personnel, media representatives,

teachers, leaders of public organiza-

tions, and administrative officials. Finally,

these groups passed on the gospel in

their channels to men and women on

the street. In this model, schools, public

organizations, health services, media,

and advertising affected individuals’ so-

cial relationships, changing the infor-

mation they received and the norms

guiding their health behavior.34

Altering living conditions focused on

“[i]ntroducing environmental changes

that would result in behavioural

changes.”35 A campaign to prohibit

smoking in public facilities and vehicles

addressed smoking habits. Dietary

change was endorsed by introducing

novel types of low-fat milk products and

sausages in cooperation with local

dairies and a local food company, pro-

moting vegetable growing and use, and

raising shopkeepers’ awareness of nu-

trition campaigns and recommended

foods.

These measures, however, left the

social determinants of health unaffected

and paled in scope to the information

and education activities aimed at both

various key groups and the public.36

According to the early project plan,

“structural changes in society…cannot

be an immediate objective of preventive

action.”37 The project affected social

relationships directly (through the

aforementioned mobilization of differ-

ent actors), whereas its grasp of living

conditions was more indirect: changing

them was defined as a task of social

policy and therefore within the remit of

the public administration (i.e., one of the

actors to be mobilized).

Thus, the privileged approach in NKP

was to educate the public about risk

factor modification and to change the

normative structure in the community

through mass media campaigns and

influencer recruitment to facilitate

behavior change.38 By comparison,

changing living conditions to support

healthy lifestyles played a relatively
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minor role. Community hence became

defined as a system of information flows

and relationships of persuasion that

affect the cognitive and normative basis

of individual health behaviors, whereas

the social and material conditions of

existence were mostly excluded from

intervention.39

Moreover, despite NKP’s retrospec-

tive public image highlighting primary

prevention and a broad community fo-

cus, significant portions of its activities

were targeted at a specific high-risk

group (middle-aged men), of a bio-

medical nature, and firmly situated

within the health services.40 This re-

flected WHO principles of community

control and the stated goal of health

service development.

CONCLUSION

The community focus in NKP arose from

a combination of “internal” factors per-

taining to CHD as a public health

problem (population risk factor distri-

bution in North Karelia, broad multi-

factorial concept of chronic disease

causation) and “external” influences

(the regional origins of the initiative,

WHO and national health policy con-

cepts of community control and pri-

mary health care). Together they

shaped the project into a comprehen-

sive preventive effort that targeted

multiple risk factors, defined the entire

population of North Karelia at (high)

risk, covered the entire area, and

strongly relied on the primary health

services, which introduced a distinct

biomedical aspect.

Regarding the shape of the commu-

nity intervention, the project fore-

grounded social relationships as a way

to educate the public and influence

the norms guiding individual behavior.

By comparison, changes in living

conditions, especially of a more struc-

tural nature, were subordinated.

Judging by letters sent to the project

office, this approach received criticism

from some locals, who connected

the CHD epidemic to the effects of

ongoing structural changes in Finnish

society on local communities. These

voices advocated measures against

closing farms, unemployment, and

migration from the countryside

caused by industrialization and

urbanization.41

Such measures were, however, be-

yond the scope of NKP, which fore-

grounded individual aspects of lifestyle,

quitting smoking, and consuming less

(saturated) fat as well as treating hy-

pertension. Despite the project’s inten-

tions and public image, its community

commitment was rather narrow. It

privileged in a rather hierarchical way

community leaders and made no clear

effort to address social determinants of

health. Community was conceptualized

as a supportive structure to facilitate

individualized behavioral modifica-

tion centered on the three key risk

factors.
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Use of Acupuncture by 1970s
Revolutionaries of Color: The South
Bronx “Toolkit Care” Concept
Eana Meng, MPhil

  See also Reverby, p. 760.

Failed bymainstreammedical institutions, 1970s revolutionaries of color sought to take health care into their

own hands. A lesser-known phenomenonwas their use of acupuncture. In 1970, an alliance of Black, Latinx,

andWhitemembers at Lincoln Detox, a drug treatment program in the South Bronx area of New York City,

learned of acupuncture as an alternative to methadone. In Oakland, California, Tolbert Small, MD, used

acupuncture for pain management following his exposure to the practice as part of a 1972 Black Panther

Party delegation to China. Unaware of one another then, the Lincoln team and Small were similarly driven

to “serve the people, body and soul.” They enacted “toolkit care,”—self-assembled, essential community

care—in response to dire situations such as the intensifying drug crisis. These stories challenge the

traditional American history of acupuncture and contribute innovations to and far beyond the addiction

field by presenting a holistic model of prevention and care. They advance a nuanced definition of integrative

medicine as one that combines medical and social practices, and their legacies are currently carried out by

thousands of health care practitioners globally. (Am J Public Health. 2021;111:896–906. https://doi.org/

10.2105/AJPH.2020.306080)

At an opioid recovery center in New

Hampshire, 10 people sat in the

lounge, each with five needles sticking

out of both ears. They were all White and

identified as making low income.1 This

was the distinctive ear acupuncture

treatment of the National Acupuncture

Detoxification Association (NADA), used

for substance use, anxiety, posttrau-

matic stress disorder, andmore.2 I asked

if they believed in acupuncture, which

they were receiving for free. They

unanimously agreed—it made a differ-

ence. One man elaborated, “We don’t

know what medicine is anymore.

Whatever works, works.”3

According to a 2012 National Insti-

tutes of Health report on the use of

complementary and alternative medi-

cines (CAM), 33.2% of the adult US

population, especially non-Hispanic

Whites with higher incomes, had tried

CAM practices in the 12 months prior.4

With biomedicine as a cause of the

opioid epidemic, it is unsurprising that

patients would look elsewhere, yet the

crisis is likely shifting the CAM user de-

mographic. Furthermore, in stark con-

trast to the 2012 report, the NADA

protocol traces back to 1970s activists of

color—to those connected with the

Black Panther Party (BPP) or the Young

Lords, two revolutionary groups advo-

cating for the self-determination of

poor and oppressed communities,

the former consisting largely of Black

activists and the latter of Latinx radicals.5

The revolutionaries sought to provide

for the holistic needs of marginalized

populations, such as health care access.

This history includes the use of

acupuncture.

In New York City, the BPP, Young

Lords, and other revolutionaries foun-

ded Lincoln Detox, a drug treatment

program, at Lincoln Hospital in the

South Bronx. In 1970, Mutulu Shakur, an

informal affiliate of the BPP, was intro-

duced to acupuncture and suggested it

to Lincoln as an alternative to metha-

done.6 Lincoln eventually became the

site for the development of the NADA

protocol, now used globally. Yet, this was

not the only instance in which 1970s

revolutionaries used acupuncture.7 In

California, Tolbert Small served as the

BPP’s medical director between 1970

and 1974. He visited China as part of a

BPP delegation in 1972 and witnessed

acupuncture for the first time.8 Fascinated,

Small incorporated the practice into his

medical toolkit upon returning home.

He has since treated thousands with
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acupuncture for pain management,

often in lieu of prescribing drugs.

These two stories have received

sparse attention but offer significant

contributions to the history and policy

of public health.9 They challenge the

traditional narrative of the arrival of

acupuncture in the United States per-

petuated by American Chinese medical

schools and biomedical institutions, by

preceding or running in parallel withNew

York Times reporter James Reston’s 1971

article on his acupuncture treatment in

China.10 Furthermore, they argue for a

nuanced definition of integrative medi-

cine as one that combines medical and

social practices.

Acupuncture in the hands of the

revolutionaries carried sociopolitical

meanings and motivations. They

employed “toolkit care” as their logic

of survival.11 Based on the notions of

health care for the people by the people,

their approaches embodied and de-

fined toolkit care—the endeavor for

community self-efficiency and self-

empowerment through self-assembled,

mobile means.12 It merged the concepts

of do-it-yourself and first aid, connoting

a care that responded to emergencies,

including dire health care needs. In

particular, the revolutionaries’ use of

acupuncture as part of their toolkit ex-

plicitly addressed the intensifying crisis

and criminalization of drug use in

communities of color. With addiction

seen largely outside the purview of

medicine and public health during the

War on Drugs (legacies of which have

lasted well into the 21st century), these

revolutionaries took health care into

their own hands, using acupuncture

as prevention and care for addiction.

Their toolkit care was born not nec-

essarily out of desperation but rather a

desire to reclaim authority and the right

to heal. This practical care was built of

essential skills the revolutionaries met-

aphorically and physically carried as they

worked to meet the communities’ local

needs and “serve the people, body and

soul.”13 Acupuncture fit the revolution-

aries’ toolkits; it was economical, acces-

sible, responded to the drug crisis, and

was understood as part of Maoist

ideology, which significantly influenced

the revolutionaries, especially in health

care delivery.14

Expanding upon sociologist Alondra

Nelson’s analysis of the BPP’s health

activism, the employment of integrative

medicine demonstrated the Black and

broader revolutionary movement’s

commitment to laying claim to the right

to health equality.15 As AJPH Editor-in-

Chief Alfredo Morabia has noted, dom-

inant narratives of the BPP’s violent state

confrontations have obfuscated the

party’s broader community service leg-

acies.16 These histories of Small and

Lincoln fill in a fuller picture of not only

the BPP, but also the 1970s revolu-

tionaries of color and offer a detailed

lineage of their influence on the wider

American and global population from

then to now.

THE 1972 CHINA LESSON

In August 1963, Mao Zedong, chairman

of the Chinese government, issued a

global call to support the Black struggle

against oppression by the US govern-

ment. Disseminated by the Chinese

Communist Party’s The People’s Daily,

Mao’s statement solidified many revo-

lutionary groups’ commitment, such as

the BPP’s, toward Maoist ideology.

Founded in 1966, the BPP funded much

of their arms purchases by selling the

“Little Red Book,” a collection of Mao’s

writings. BPP founders Huey Newton

and Bobby Seale lifted the party’s sig-

nature term, “serving the people,”

directly from the red book.17 Maoist

ideology provided them guidance on the

means for societal transformation; in

particular, the barefoot doctor move-

ment was a key influence.

Laypersons with basic Western and

Chinese medical training, barefoot

doctors carried “medical kits,” including

acupuncture, into rural communities

lacking medical care, resembling the

health care deserts in many American

communities of color.18 This movement

informed the BPP’s health care praxis

and toolkit care. With a 10-point plat-

form, including the demand for “com-

pletely free health care for all black and

oppressed people,” the BPP established

a national network of People’s Free

Medical Centers, which spanned 13

major cities, from Los Angeles to New

York City.19 At the George Jackson

Medical Clinic, the headquarters’ clinic in

Oakland, California, physicians and lay-

persons worked as “24-hour revolu-

tionaries” to provide medical care.20

Tolbert Small was the director of the

George Jackson Medical Clinic during its

height in 1970 through 1974. Born in

Coldwater, Mississippi in 1942, Small

and his family moved to Detroit, Michi-

gan when he was a few months old.

While attending the University of Detroit,

he cofounded the student chapter of

the National Association for the Ad-

vancement of Colored People. Seeking

to alleviate the health care needs of his

community, Small graduated from the

Wayne State School of Medicine in 1968

on a Sloan Foundation medical schol-

arship.21 His residency in internal med-

icine brought him to Oakland, where he

approached the BPP in 1970. Although

he did not join, believing he would be

more effective as a nonmember, he

provided medical services pro bono and

served as the BPP’s physician. He visited

jails and prisons, treating prominent BPP
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activists and affiliates such as George

Jackson and Angela Davis. Small also

codirected the national BPP Sickle Cell

Anemia Project, which promoted edu-

cation and screening among Black

communities.22 This work pressured

Richard Nixon’s administration to fund

research to eradicate sickle cell

anemia.23

InMarch 1972, Small traveled to China

with a BPP delegation organized by

Newton, who visited China in November

1971 and asked if he could send a group

the following spring.24 Granted permis-

sion by the Chinese Communist Party,

Newton selected 20 participants, in-

cluding BPP members, other activists,

social workers, health professionals,

teachers, and children. According to the

BPP newspaper, the group “had come

from their different walks of life to work

and live together under the tutelage of

the Black Panther Party.”25 Small was the

only physician. The delegates visited

factories, schools, and medical facilities

over the course of seven weeks. David

Levinson, then 19 years old and a White

BPP member, recalled meeting “many

revolutionary people … and there was

much about that vision, much about that

commitment, and heartfelt desire that

we connected to.” The delegates be-

lieved they were witnessing their ideol-

ogies actualized “on a mass, grand

scale.”26

At urban hospitals and rural clinics,

the group was introduced to acupunc-

ture. At hospitals, they watched acu-

puncture anesthesia used for surgeries

such as a thyroidectomy. In the coun-

tryside, they met barefoot doctors who

carried aspirin alongside “one silver

needle and a bunch of herbs” (yigen

yinzhen, yiba caoyao) in their medical

toolkit.27 In Small’s audio recordings of

the trip, the tour guides emphasized

“the seamlessness of integration” of

Chinese with Western medicine, refer-

ring to the national “East–West Medicine

Integration” (zhongxiyi jiehe) policies.

The guides suggested the delegates

“integrat[e] traditional Black medicine

with modern medicine to serve

people better.”28 This encouraged the

revolutionaries’ self-assembled toolkit

care, as “these were the tools and

techniques that were available and

easily disseminated without having to

rely on Western technology or ideas

of medicine.”29

Intrigued, delegates bought acu-

puncture needles and tried needling

themselves. “The Chinese came to us

and diplomatically said that they were

enthused by our interest but warned

that it could be dangerous if we didn’t

know what we were doing,” Levinson

recounts.30 The officials then organized

acupuncture lectures, led by a certain

“Dr Wu” in Shanghai. “It was spectacular,”

Small recalled, “I had to learn more . . . I

was inspired by how one million bare-

foot doctors brought medicine into the

communities.”31 Upon returning home,

Small taught himself acupuncture by

trying points on himself, referring to

an English-translated Chinese medical

text.32

Small was interested in biomedical

understandings of acupuncture, al-

though he was not opposed to “other

ways of explaining.” Small recalled, “the

meridian system is one way of explaining

acupuncture, but I wanted to explain

it in familiar terms.” He subscribed to

translated Chinese medical journals and

published two articles in the American

Journal of Acupuncture in 1974: “The

Neurophysiological Basis for Acupunc-

ture” and “Acupuncture Anesthesia: A

Review.” He specifically paid attention to

acupuncture’s pain relief potential and

described the practice as a mechanism

of stimulating endorphin release and

blocking pain transmission. Later, he

presented a talk entitled “Traditions

of Healing Acupuncture” to hospitals

and community centers. “I had this

business card that I got in Mexico

FIGURE 1— Tolbert Small, Back Right, and David Levinson, Third From Left,
With Barefoot Doctors in Yenan, China, March 22, 1972

Source. Tolbert and Anola Small Papers, the archives of the Small family, which are in the early stages
of being organized by the family and the author. Printed with permission.
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that said, ‘Tolbert Small, Research

Acupuncturist,’ ” Small recounted. He

instructed the card’s maker to include

“research acupuncturist” because prac-

ticing acupuncture was illegal in Cal-

ifornia in 1972; nonetheless, he did

house calls for free. Embodying the spirit

of toolkit care, he described, “I had a

bag with a needle pouch and electro-

acupuncture machines everywhere I

went.”33

In 1980, Small and his wife Anola

established the Harriet Tubman Medical

Office, which operated until 2016. The

upstairs room was dedicated to acu-

puncture, and Small largely resorted to

the practice for pain management to

prevent unnecessary drug use. “I try

to avoid prescribing painkillers,” he

explained.34 He has introduced thou-

sands to acupuncture, including writer-

activist Daphne Muse, who was treated

for pain in the early 1970s.35 Small also

taught patients points to needle them-

selves or apply pressure on themselves

for pain relief.36 He performed acu-

puncture on his wife for her childbirths

and on himself for his colonoscopy.

To this day, he continues using

acupuncture alongside his general

practice.

The China trip exposed the delega-

tion to an alternative form of thera-

peutic treatment and health care

delivery. The lesson of community ser-

vice and the integration of medical

practices reinforced the revolutionaries’

toolkit care, and Small continues to

see medicine as part and parcel of a

broader commitment to societal trans-

formation. He believes “there isn’t a

Western or Eastern medicine, just one

medicine—what helps the people.”

Dedicated to “serving the people,”

Small, at age 78 years, is “not ready to

retire yet!”37

ACUPUNCTURE AS
POLITICS

The history of Lincoln Detox, an acu-

puncture clinic in Lincoln Hospital in the

South Bronx, is rooted in radical politics.

Known by the community as the

“butcher shop” for the extreme mis-

treatment of patients and its dilapidated

conditions, Lincoln Hospital was the only

medical facility in the area by the

1970s.38 The Young Lords, BPP, and

revolutionary health workers staged

several takeovers at the hospital in 1970,

demanding community self-efficiency

with health care services.39 In Novem-

ber, they began a drug treatment pro-

gram, later called Lincoln Detox, in the

nurses’ residence to tackle the ravaging

drug epidemic.40 The space functioned

as a community gathering place, offering

methadone treatments alongside polit-

ical education courses.41

Posters distributed by the team fea-

tured skulls to represent oppressive

forces, such as Eli Lilly, a prominent

pharmaceutical company that manu-

factured and distributed methadone.42

Although methadone maintenance was

the predominant detoxification treat-

ment, community members viewed it as

another method of sociopolitical regu-

lation from the “white doctors, in white

coats, in white hospitals.”43 The Lincoln

Detox team believed the community

was under attack by “chemical warfare”

and “genocide,” whereby the American

government was a “dope pusher,”

creating a “methadone plague” and

neglecting dire health care needs.44

Defense was to “organize,” “edu-

cate the people,” and employ

acupuncture.45

The Lincoln team was an alliance of

Black, Latinx, and White revolutionaries

with varying sociopolitical backgrounds,

united by a spirit of “collaboration and

FIGURE 2— Tolbert Small Treating a Patient With Acupuncture for Back
Pain in the Upstairs Room of the Harriet Tubman Medical Office in
Oakland, CA

Note. This room was dedicated to acupuncture, 1993.
Source. Tolbert and Anola Small Papers, the archives of the Small family, which are in the early stages
of being organized by the family and the author. Printed with permission.
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solidarity.”46 Prominent members in-

cluded Walter Bosque and Vicente

“Panama” Alba, both Young Lords ac-

tivists.47 White doctors, such as Richard

Taft, were also significant team mem-

bers.48 Mutulu Shakur introduced the

idea of using acupuncture to Lincoln.49

Formally part of the Republic of New

Afrika, an organization that advocated

for the liberation of several Southern

states to the Black community, Shakur

described himself as “a crucial liaison”

to the BPP as he shared similar principles.50

In 1970, when car accidents left Sha-

kur’s sons paralyzed, Shakur’s friend and

fellow activist Yuri Kochiyama recom-

mended acupuncture, a practice that

was then known primarily within Asian

American communities. His sons re-

covered, and Shakur described acu-

puncture as “a miracle,” fascinated that

it was “non-chemical.” He noted that

practitioners “didn’t wear traditional

white coats,” which were associated with

the poor treatment of minority com-

munities.51 The team subsequently

learned about acupuncture’s potential

to treat withdrawal symptoms.52

The Lincoln team purchased afford-

able needles and learned from China-

town practitioners, “picking up books,

finding points in the ear, and trying on

patients willing to give it a go.”53 Al-

though toolkit care did not entail com-

plicated technologies, it nonetheless

required a learning process, as evi-

denced by the revolutionaries’ scrappy

but dedicated endeavor to find what fit.

In 1976, Shakur, Bosque, and others

trained and received doctorates at the

Montreal Institute of Traditional Chinese

Medicine, run by practitioners Oscar and

MarioWexu, who helped set up Lincoln’s

acupuncture program in the early

1970s.54

Open to all, the acupuncture program

treated more than 10 000 people within

its first years, and treatment was paired

with training in acupuncture and poli-

tics.55 The Lincoln team sought to de-

velop “a barefoot doctor acupuncture

cadre,” empowering communities to

build their own toolkits. They visited

China in 1977 with Mario Wexu and

aimed to actualize Mao’s barefoot

movement at home.56 They traveled

around the United States teaching

communities “the fundamentals of

acupuncture . . . [and] how [the practice]

was used in the revolutionary context in

China.”57 Bosque described, “We used to

say, ‘Each one, teach one.’ We started

teaching each other.”58

The political significance of acupunc-

ture was also embedded in the Chinese

medical theory of the body’s innate

abilities. The team taught that acu-

puncture was “a form of self-help ther-

apy . . . the patient’s own rebalanced

energy flow provides most of the health-

giving relief.”59 As dominant sociopoliti-

cal forces rendered minority patients

powerless, the concept that their very

bodies were agents of health was sig-

nificant, even subversive. This self-

healing, importantly, also scaled to the

community level, where “patients who

were healed became practitioners

who helped,” creating a self-sufficient,

empowered collective.60 Acupuncture

was not only a therapeutic but also a

radical intervention of resistance and

empowerment; disempowered com-

munities were reclaiming the right to

heal, which itself was healing.

Although these revolutionaries

sought to “challenge Western occidental

medicine by Eastern medicine” and

criticized the medical establishment for

its “patriotic” rejection of acupuncture,

they did not dismiss biomedicine alto-

gether. The Lincoln team advocated for

scientific research on acupuncture “to

give it legitimacy.”61 Western doctors,

including Taft, “use[d] their licensing to

benefit the people’s needs” by facilitating

the state authorization of the program

as a medical facility.62 The team used

recognized research protocols, such

as those of the National Institutes of

Health, to measure acupuncture’s effi-

cacy. This included a 20-bed inpatient

unit where general detoxification

methods were compared with metha-

done and acupuncture. “This was the

most efficacious way to determine

research results with statistics, case

studies and findings,” Shakur

recalled.63

In using biomedical tools for strategic

means, the revolutionaries symbolized

what Nelson described as not a blanket

rejection of biomedical practices and

scientific research but instead a “more

rigorous engagement with them an-

chored in a conception of healthfulness

that included freedom from medical

discrimination and entitlement to social

rights.”64 The employment of both bio-

medical methods and acupuncture sig-

naled a crucial message: the “alternative”

status of acupuncture read not as sec-

ondary, nor a last resort, but instead as

preferred. Although certain biomedical

interventions were available, especially

methadone, the revolutionaries chose

to rely on acupuncture. A drug-free and

empowering practice with Maoist affili-

ations, acupuncture was a better fit for

the revolutionaries’ toolkit, evidenced by

the thousands of returning patients.65

However, important questions of the

program’s longer-term efficacy remain,

which call for more analyses.66

In November 1978, Mayor Edward

Koch shut down Lincoln on allegations

of fraud and the use of “questionable

treatment methods.”67 This ended a

years-long battle between government

officials and the Lincoln team, beginning

with the revolutionaries’ hospital
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takeovers. Alba described the constant

“political struggle . . .to maintain funding,

keep the program alive, against the local

police as well as hospital police who

continuously tried tomake their way into

the program (Lincoln Detox was a

sanctuary where addicts could go and

not be afraid of police).” With city and

state bodies frequently threatening to

cut funding, the team often protested.

“Even though we forced the government

for years to underwrite our work,

eventually they had the power and took

it out,” Alba stated.68 For Koch, “hospitals

are for sick people, not for thugs,” and he

was concerned with the revolutionaries’

direct actions and Lincoln’s network

of radicals.69 Shakur emphasized that

“acupuncture in the hands of the

revolutionary-minded, particularly

addressing addiction, was an interven-

tion that the government was not willing

to accept at the time.”70 More than 70

supporters gathered at Lincoln, holding

signs that read “Reopen Detox, no

methadone maintenance.”71

Shakur subsequently established

the Black Acupuncture Advisory Associ-

ation of North America (BAANA) in

1978, which trained hundreds of

revolutionary-minded acupuncturists.72

Some members were linked to robber-

ies, which they characterized as

“expropriations”—the return of money

from the rich to the poor from whom

they had taken it.73 In 1982, Shakur,

several BAANA members, and others

were federally indicted under the

Racketeer Influenced and Corrupt Or-

ganization Act.74 The charges included

their involvement in a Brinks armored

car robbery in 1981, which led to the

death of two policemen and one

guard.75 Situated in the larger context of

the 1960s and 1970s American under-

ground movements in response to

systematic suppression by local and

federal law enforcement, the Black un-

derground movement is particularly

poorly documented, and this history is

muddy on factual and moral dimen-

sions.76 Complexity and multiplicity of

truths pervade the history of Lincoln and

BAANA, as public health and history

strike a balance between celebrating

the innovative use of acupuncture

for addiction and community self-

empowerment, on the one hand, and

condemning the endangerment and

taking of lives on the other.77

TOOLKIT CARE TODAY

Other Lincoln members founded a

nearby successor program, called Lin-

coln Recovery. Known as “Phase Two,”

this program did not offer political ed-

ucation but attracted socially oriented

practitioners to train in ear acupuncture,

many of whom worked on HIV/AIDS and

addiction.78 However, many considered

the original “program”—of acupuncture

and politics—as having ended in No-

vember 1978.79 In 1985, Michael Smith,

a White psychiatrist and director of

Lincoln Recovery, formalized NADA and

the five-point ear acupuncture protocol.

Low-cost and efficient, the protocol is

widely accessible for people of all

backgrounds to receive or be trained in.

From nurses to prison officers, the

protocol was also used for first re-

sponders after the 9/11 World Trade

Center attacks and Hurricane Katrina.80

As one practitioner declared: “It’s first

aid!”81 Now a global organization, NADA

has chapters fromGreat Britain to Japan,

with an estimated 25000 members.82

Lincoln also influenced the founding

of other organizations. These include

People of Community Acupuncture in

the United States and Substance Misuse

Acupuncture Register and Training

(SMART UK) in England, where thou-

sands of practitioners (either trained at

Lincoln or trained by someone who was)

employ toolkit care, working with mar-

ginalized populations at a sliding-scale

rate or for free in group treatments.83

FIGURE 3— Unidentified Lincoln Detox Member Treating a Patient Using
Ear Acupuncture

Note. Photo is a still from Mia Donovan’s EyeSteelFilm documentary, Dope is Death, 1973.
Source. Carlos Ortiz, courtesy of the Center for Puerto Rican Studies at Hunter College. Printed with
permission.
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Although some practitioners are directly

inspired by the Lincoln team, recogni-

tion and awareness of the early history

have not always been at the forefront of

these modern organizations, including

NADA itself, a fact that is now changing

under calls by community members.84

Small’s influence extends beyond his

direct patient care since the 1970s. In

Oakland, Freedom Community Clinic,

whose founder was inspired by Small,

has offered integrative medicine ser-

vices since July 2019 to more than 2300

residents. Recently, the clinic organized

pop-up “healing clinics” for Black, Indig-

enous, and people of color (BIPOC) pa-

tients in response to the COVID-19

pandemic and the killing of George

Floyd. At these clinics, acupuncture

was offered alongside primary care

checkups. BIPOC practitioners

employed toolkit care similar to that

used by the 1970s revolutionaries and

provided alternative healing options.

Their message resonated, and hun-

dreds of BIPOC patients attended.85

Altogether, tens of thousands of prac-

titioners, influenced by Small or the

Lincoln team, practice integrative med-

icine, where medicine goes together

with the social praxis of “serving the

people, body and soul.”

Small and Lincoln members have

never met.86 The varying degrees of

sociopolitical motivation of its adherents

attest to the multiplicity encompassed

by the Black and broader revolutionary

movement. The Lincoln team’s toolkit

was far more politically oriented, evi-

denced by the political education em-

phasis. Yet the simultaneous and

parallel nature of their acupuncture

uptake powerfully underscores similar

messages that provide guidance for

today’s public health issues. With the

current opioid epidemic resembling the

conditions of the 1970s drug crisis, the

revolutionaries’ use of acupuncture of-

fers a holistic image of prevention and

care—acupuncture for pain manage-

ment on the one hand and its pairing

with social empowerment for addiction

management on the other. Importantly,

thousands of patients attest to its ben-

efits.87 These stories contrast with the

current understanding of CAMpractices,

as mostly used by White patients.88 The

contributions and innovations to the

addiction field and beyond by these

revolutionaries have not been properly

recognized by public health; political and

conceptual occlusions from incomplete

historical understandings of the Black

and broader revolutionary movement

and the dismissal of addiction inter-

ventions as only relevant to addiction

have kept these histories from getting

the attention and critical engagement

they deserve.

Although medical practices with so-

ciopolitical involvement are not new,

they are seldom taught in public health,

medical, and other health science

schools.89 But the lessons of their

successes—and failures—in holistic

health care delivery are widely applica-

ble.90 We must understand the facilities

of (in)justice and conditions that made

Lincoln possible—and then not. We

must also evaluate the agency of the

Lincoln team and how they were made

into and made themselves targets of the

state, which led to the cessation of a

pioneering public health program. We

ask, what features of Lincoln could be

successful today? We may also wonder,

was Small’s intentional peripherality

what allowed him to sustain his practice?

What is clear is that the revolution-

aries’ integration of medical with social

practices broadens our conceptualiza-

tion of health care. What sustained the

reception of acupuncture was its ability

to satisfy particular needs, which were

not always medical but were nonethe-

less constituent of health. These lesser-

known histories not only suggest the

importance of considering medical

needs together with social needs, but

they also highlight their interplay, en-

couraging us to address the multiple

axes that constitute the healing process.

They impress on us the indispensability

of attending to local needs and provide a

practical vision of a modern barefoot

doctor and grassroots implementation

of toolkit care. Above all, these impor-

tant histories should move us to pay

attention to the creative and complex

ways in which oppressed communities

define, envision, and seek health as they

lay claim to a fundamental human

right.
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  See also Macmadu and Brinkley-Rubinstein, p. 776.

Objectives. To assess SARS-CoV-2 transmission within a correctional facility and recommend mitigation

strategies.

Methods. From April 29 to May 15, 2020, we established the point prevalence of COVID-19 among

incarcerated persons and staff within a correctional facility in Arkansas. Participants provided respiratory

specimens for SARS-CoV-2 testing and completed questionnaires on symptoms and factors associated

with transmission.

Results. Of 1647 incarcerated persons and 128 staff tested, 30.5% of incarcerated persons (range by

housing unit = 0.0%–58.2%) and 2.3% of staff tested positive for SARS-CoV-2. Among those who tested

positive and responded to symptom questions (431 incarcerated persons, 3 staff), 81.2% and 33.3% were

asymptomatic, respectively. Most incarcerated persons (58.0%) reported wearing cloth face coverings 8

hours or less per day, and 63.3% reported close contact with someone other than their bunkmate.

Conclusions. If testing remained limited to symptomatic individuals, fewer cases would have been

detected or detection would have been delayed, allowing transmission to continue. Rapid implementation of

mass testing and strict enforcement of infection prevention and control measures may be needed to

mitigate spread of SARS-CoV-2 in this setting. (Am J Public Health. 2021;111:907–916. https://doi.org/

10.2105/AJPH.2020.306117)

In the United States, nearly 2.2 million

people are incarcerated in jails and

federal or state prisons at any given

time.1 Similar to other congregate

settings,2,3 correctional facilities have

emerged as high-risk environments for

transmission of SARS-CoV-2, the virus

that causes COVID-19.4,5 Controlling the

spread of COVID-19 in correctional fa-

cilities, particularly those with dormitory-

style housing, is challenging because of

densely populated housing units with

shared living areas.6,7 Open floorplans,

the lack of floor-to-ceiling walls or doors

dividing bunk areas, and shared bath-

rooms make social distancing in

dormitory-style correctional facilities

difficult. The traditional method to

quarantine individuals exposed to

SARS-CoV-2 (i.e., separation from other

individuals) is often not feasible in

correctional settings because of space

limitations. Transfers of incarcerated

persons both within and between

facilities, movement of staff within the

facility, and movement of staff between

the facility and the community, even

when minimized as much as possible,

further complicatemitigation efforts and

put incarcerated persons, staff, and the

surrounding communities at risk for

acquiring COVID-19.4,7,8 In addition, in-

carcerated populations have a high

prevalence of chronic medical condi-

tions, including those associated with

severe illness from SARS-CoV-2
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infection.9,10 As of December 14, 2020,

1299 correctional and detention facilities

in the United States reported 316732

cases of COVID-19 among incarcerated

persons and staff, with 1685 deaths.11

In March 2020, an Arkansas prison

complex implemented infection pre-

vention and control measures to pre-

vent the introduction of SARS-CoV-2 to

the incarcerated population. Initial ef-

forts included suspending visitation,

implementing staff temperature and

symptom screenings upon entry, and

quarantining incoming incarcerated

persons for 14 days upon arrival. On

March 28, Facility A, a low-security,

dormitory-style correctional facility that

is part of the prison complex, detected

its first case of COVID-19 in an incar-

cerated person. Three Facility A staff

members subsequently tested posi-

tive for SARS-CoV-2 on April 1. One of

these staff members had close contact

with the first case and the other 2

worked in the building where the initial

case was housed. Within 1 week of the

initial case, 9 incarcerated persons

across 5 housing units developed

symptoms and tested positive. Following

the detection of the first case of COVID-

19 in Facility A, additional infection

prevention and control measures were

implemented to reduce transmission in

the facility. Incarcerated persons and

staff were given face coverings, and ef-

forts were made to promote social dis-

tancing and prevent interactions among

incarcerated persons from different

housing units, including closing dining

areas, discontinuing all work service

except for laundry, and ending multi-

housing unit recreation time. Incarcer-

ated persons who exhibited COVID-19

signs and symptoms were isolated and

tested for SARS-CoV-2.

On April 9, an investigation team vis-

ited Facility A to provide technical

assistance to prison officials in

responding to cases of COVID-19. Rec-

ommendations following the visit in-

cluded (1) establishing separate

isolation spaces for 4 groups of indi-

viduals (laboratory-confirmed COVID-

19 cases, symptomatic persons await-

ing SARS-CoV-2 testing or results,

asymptomatic persons awaiting SARS-

CoV-2 testing or results, and symp-

tomatic persons with negative SARS-

CoV-2 test results that required medi-

cal care) when individual housing op-

tions were unavailable, (2) avoiding

adding new individuals to a group of

quarantined individuals and restarting

the 14-day quarantine period for the

entire group if it was necessary for an

additional individual to join, (3) in-

creasing SARS-CoV-2 testing as addi-

tional resources became available, and

(4) implementing additional infection

prevention and control measures and

daily temperature checks for all incar-

cerated persons in Facility A.

Because of continued spread of SARS-

CoV-2 within the facility, Facility A

requested further assistance to investi-

gate epidemiological aspects of SARS-

CoV-2 transmission within the facility

and examine strategies that might be

useful in slowing transmission of SARS-

CoV-2 in a correctional setting. A second

investigation team deployed to Facility A

on April 21. The objectives of this de-

ployment were 4-fold: (1) establish point

prevalence of COVID-19 among incar-

cerated persons in Facility A, (2) assess

behaviors and other factors that could

contribute to transmission among in-

carcerated persons, (3) establish point

prevalence of COVID-19 among staff

within the entire correctional complex,

and (4) recommend infection prevention

and control measures and other strat-

egies that could slow SARS-CoV-2

transmission in this correctional facility

and, more broadly, in other similar

settings.

METHODS

Facility A is a low security, dormitory-

style, all-male, correctional facility within

a larger prison complex (age range of

incarcerated persons: 19–82 years). The

facility has 12 main housing units, each of

which house between 100 and 160 in-

carcerated persons. Bunk areas within the

units are separated by half-wall dividers

and lack doors. Bathrooms and living fa-

cilities are shared. Incarcerated persons

can interact freely with others in the unit.

The facility also has a special housing unit

(SHU) where incarcerated persons are

separated from the general population

and housed either alone or with other

persons in a separated living quarter. In-

teraction between persons is limited.

Testing was offered to all incarcerated

persons without a previous diagnosis of

COVID-19within Facility A. Because of the

mobility of staff between facilities within

the complex, testing was offered to all

staff within the larger prison complex.

Design

To establish the point prevalence of

COVID-19 among incarcerated persons

and staff, mass testing events were held

from April 29 to May 15. Mass testing

approaches for both populations are

briefly described in the following para-

graphs (for detailed information, see the

Appendix, section “Detailed Methods,”

available as an online supplement to the

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

Incarcerated persons. From April 29 to

May 2, the investigation team and Facility

A staff conducted mass testing for SARS-

CoV-2 in 4 of the 12 Facility A housing

units. Specimens from each housing unit
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were collected within a 24-hour period.

Based on results, testing was extended

to all incarcerated persons in the

remaining housing units from May 12 to

15, including 8 standard housing units,

the SHU, and a small housing unit

occupied by incarcerated persons

assigned to laundry work service. (For

detailed information on housing units

within Facility A, see the Appendix,

section “Facility Description.”)

All incarcerated persons in the hous-

ing unit on the day of the testing event

were eligible for testing (total eligible:

1661). Those with a COVID-19 diagnosis

had previously been moved to a sepa-

rate isolation unit. Before testing, in-

carcerated persons provided written

consent, and those within most housing

units (excluding Unit A, SHU, and laundry

service) were asked to complete a brief

questionnaire on (1) symptoms experi-

enced during the preceding 14 days and

(2) the number of hours they wore their

cloth face covering per day. Incarcerated

persons in a subset of housing units

(Units B, C, and D) were also asked to

respond to questions regarding addi-

tional factors associated with SARS-CoV-

2 transmission. Questionnaires were

self-administered unless assistance

from an investigation teammember was

requested. An extract of electronic

medical records was used to obtain

information on date of birth, race,

ethnicity, and preexisting medical

conditions.

Staff. From May 5 to 7, investigation

team staff offered SARS-CoV-2 testing

on a voluntary basis to staff working at

the prison complex. Testing was offered

on the complex’s property. All staff

(n = 542) were eligible to be tested. Be-

fore testing, staff provided written con-

sent and completed (1) the Centers for

Disease Control and Prevention’s (CDC’s)

Human Infection With 2019 Novel

Coronavirus Person Under Investigation

and Case Report Form12 and (2) a sup-

plemental form about their specific work

locations within the complex and par-

ticipation in previous SARS-CoV-2

testing.

Specimen Collection and
Laboratory Testing

Detailed specimen collection and labo-

ratory testing methods are provided

in the Appendix, section “Specimen

Collection and Laboratory Testing.” In

brief, the investigation team and Facility

A medical staff collected respiratory

specimens from incarcerated persons,

and the investigation team collected

respiratory specimens from staff. All

were collected in accordance with

CDC guidelines.13 The majority (65.9%;

n = 1086) of incarcerated persons’

specimens and all staff specimens were

analyzed by CDC’s COVID-19 surge di-

agnostic testing laboratory using re-

verse transcriptase polymerase chain

reaction (RT-PCR). Facility A sent ap-

proximately one quarter (23.1%; n = 381)

of incarcerated persons’ specimens to a

commercial laboratory that used RT-PCR

for analysis, and 10.9% (n =180) were

analyzed using the facility’s onsite

Abbott ID NOW (Abbott Diagnostics

Scarborough, Scarborough, ME) instru-

ment for rapid molecular testing. All

specimens submitted to CDC and the

commercial laboratory were nasopha-

ryngeal specimens. Nasopharyngeal and

oropharyngeal specimens were col-

lected for onsite analysis using the ID

NOW instrument.

Results (positive, negative, or incon-

clusive) were reported for all specimens

analyzed. In addition, CDC’s COVID-19

surge diagnostic testing laboratory re-

ported cycle threshold (Ct) values for the

N1 and N2 viral nucleocapsid protein

gene regions, 2 genetic markers used to

determine the presence of viral RNA, for

all positive test results processed in their

laboratory (390 of 1086 specimens). In

the case of SARS-CoV-2 testing, Ct values

represent the number of cycles during

RT-PCR testing needed before detection

of viral RNA occurs. These values are

inversely correlated with the amount of

viral RNA present in a specimen. Values

below 40 indicate a positive SARS-CoV-2

test result, with lower values indicating a

larger amount of viral RNA. Because N1

and N2 Ct values did not significantly

differ, N1 Ct values are reported in this

article.

An additional specimen was collected

from incarcerated persons with incon-

clusive test results, when possible.

These specimens were analyzed onsite

using the Abbott ID NOW instrument.

The results of these retests are reported

as the final test result.

Statistical Analyses

Weused the Pearson χ2 and Fisher exact

tests to examine associations between

SARS-CoV-2 test results and dichoto-

mous or categorical demographic,

symptom, and questionnaire variables.

Statistical significance was set at a P level

of less than .05 for all analyses. Signifi-

cance testing was not conducted with

staff data because of the limited number

of staffwho tested positive. We analyzed

data with SAS software version 9.4 (SAS

Institute, Cary, NC).

RESULTS

Of the 1661 incarcerated persons eligi-

ble for the mass testing events in Facility

A, 1647 (99.2%) provided consent and a

specimen. Among those, 502 (30.5%)

tested positive for SARS-CoV-2.
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Demographic characteristics and most

preexisting medical conditions among

those tested did not significantly differ

by test result, although preexisting

chronic lung disease was more common

among those with positive results

(Table 1).

Among the 431 incarcerated persons

who tested positive and responded to

symptom questions, 81.2% (n = 350) did

not report experiencing symptoms

(Table 1). The symptoms most fre-

quently reported by those with a posi-

tive result were headache, runny nose,

chills, and cough, all of which were re-

ported by less than or equal to 6% of

incarcerated persons. Feeling feverish

and experiencing chills, loss of taste, and

loss of smell were significantly more

frequently reported by those with pos-

itive test results. Symptom status dif-

fered by age group (Table A, available as

a supplement to the online version of

this article at https://www.ajph.org).

Percent positivity varied by housing

unit (range =0.0%–58.2%; Table 2). In

one third of the 12 main housing units

(i.e., excluding the SHU and the laundry

service unit), more than half of incar-

cerated persons tested positive. Hous-

ing units tested within 20 days of their

first confirmed case had greater-than-

50% positivity; those tested 40 or more

days from their first case had a less-

than-25% positivity rate (Table B, avail-

able as a supplement to the online

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

org). Housing units tested within 12 days

of their first case had the lowest average

Ct values (Units B and J; 25.3 and 26.5,

respectively), indicating larger amounts

of viral RNA in the specimen; those

tested 20 or more days since their first

case had average Ct values that ranged

from 32.5 to 35.0.

Factors associated with SARS-CoV-2

transmission, including cloth face

covering use, handwashing behaviors,

and close contact with others, did not

significantly differ by test result (Table 3;

results by housing unit in Tables C and D,

available as supplements to the online

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

org). However, more than 50% of all

incarcerated persons tested reported

wearing a cloth face covering for 8 hours

or less daily, and close contact (within 2

feet) with someone other than a bunk-

mate or someone who slept nearby was

reported by 63.3% of all incarcerated

persons, irrespective of test result.

Of 542 prison staff, 128 (23.6%) pro-

vided consent and a specimen. Fifty

(39.1%) reported working in Facility A;

the remainder reported working in

other facilities within the complex (Table

E, available as a supplement to the

online version of this article at http://

www.ajph.org). One third (n = 43) re-

ported working in housing units, 19.5%

(n = 25) in administrative offices, and

12.6% (n =16) in medical units. Among

those who worked in housing units, 28

of 43 (65.1%) reported working in mul-

tiple housing units, ranging from 2 to 13.

Three (2.3%) staff tested positive. All 3

reported working in housing units (2

worked in Facility A housing units). One

worked in only 1 housing unit while 2

reported working within multiple units.

Two of the 3 reported experiencing

symptoms associated with COVID-19.

One reported fever, sore throat, head-

ache, diarrhea, and runny nose; the

other reported runny nose.

DISCUSSION

The point prevalence of COVID-19 was

high among incarcerated persons within

Facility A (30.5%) and varied significantly

by housing unit. Available data on the

number of cases within each housing

unit before mass testing, dates of

detection, and average Ct values of

positive results suggest that units with

the highest percent positivity (i.e., Units

B and J) were experiencing active or

more recent transmission at the time of

testing, while housing units with lower

percent positivity (e.g., Units D and K)

had less recent transmission. Therefore,

the cumulative incidence of COVID-19 in

this setting may have been greater than

30.5%.

Active transmission of SARS-CoV-2

among incarcerated persons within this

facility was noted despite implementa-

tion of daily symptom screenings and

several infection prevention and control

strategies, including isolating people

who tested positive in a separate

housing area, limiting interactions be-

tween housing units, promoting social

distancing, and providing cloth face

coverings. While most incarcerated

persons reported using cloth face cov-

erings, more than 50% reported wearing

them 8 hours a day or less, despite re-

siding in a congregate setting 24 hours a

day. Education on the utility of wearing a

cloth face covering within congregate

settings and reminders to use them

properly and as much as possible may

be needed.

Furthermore, many incarcerated

persons indicated that they do not wash

their hands before eating, after cough-

ing or sneezing, or after having physical

contact with other individuals within the

unit. Encouraging frequent hand wash-

ing, ensuring sufficient quantities of

hand hygiene supplies, and intensifying

cleaning and disinfection practices can

help to prevent transmission of SARS-

CoV-2.7 These prevention practices are

particularly important in dormitory-style

housing units, where open floorplans,

the lack of floor-to-ceiling walls or doors

dividing bunk areas, shared living and

bathroom areas, and often dense
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TABLE 1— Demographics and Reported Symptoms for Incarcerated Persons FromFacility A by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Test Result: Arkansas, April 29–May 15, 2020

SARS-CoV-2 Test Resulta

Characteristic Positive, No. (%)b Negative, No. (%)b Total, No. (%)b P

Overall 502 (100) 1144 (100) 1646 (100)

Age, y .58

<35 100 (19.9) 237 (20.7) 337 (20.5)

35–44 171 (34.1) 414 (36.2) 585 (35.5)

45–54 125 (24.9) 291 (25.4) 416 (25.3)

55–64 86 (17.1) 162 (14.2) 248 (15.1)

≥65 20 (4.0) 40 (3.5) 60 (3.7)

Race .5

Black/African American 200 (39.8) 498 (43.5) 698 (42.4)

White/Caucasian 294 (58.6) 624 (54.6) 918 (55.8)

Asian 3 (0.6) 10 (0.9) 13 (0.8)

Native American 5 (1.0) 12 (1.1) 17 (1.0)

Ethnicity .06

Hispanic 46 (9.2) 75 (6.6) 121 (7.4)

Non-Hispanic 456 (90.8) 1069 (93.4) 1525 (92.7)

Preexisting medical condition(s)

Any 252 (50.2) 558 (48.8) 810 (49.2) .6

Chronic lung disease 64 (12.8) 105 (9.2) 169 (10.3) .028

Hypertension 195 (38.8) 431 (37.7) 626 (38.0) .65

Diabetes 89 (17.7) 168 (14.7) 257 (15.6) .12

Cardiovascular disease 20 (4.0) 54 (4.7) 74 (4.5) .51

Chronic kidney disease 9 (1.8) 13 (1.1) 22 (1.3) .29

Chronic liver disease 199 (39.6) 417 (36.5) 616 (37.4) .22

Overall—with information on symptomsc 431 (100) 995 (100) 1426 (100)

New symptoms in last 14 da .004

Asymptomatic 350 (81.2) 867 (87.1) 1217 (85.3)

Symptomatic 81 (18.8) 128 (12.9) 209 (14.7)

Specific symptomsa

Felt feverish 11 (2.6) 5 (0.5) 16 (1.1) .002

Chills 21 (4.9) 9 (0.9) 30 (2.1) < .001

Loss of taste 17 (3.9) 16 (1.6) 33 (2.3) .007

Loss of smell 19 (4.4) 22 (2.2) 41 (2.9) .023

Muscle aches 14 (3.3) 17 (1.7) 31 (2.2) .07

Cough (or worsening cough) 21 (4.9) 32 (3.2) 53 (3.7) .13

Runny nose 22 (5.1) 34 (3.4) 56 (3.9) .13

Nasal congestion 20 (4.6) 33 (3.3) 53 (3.7) .22

Sore throat 7 (1.6) 15 (1.5) 22 (1.5) .87

Headache 26 (6.0) 43 (4.3) 69 (4.8) .17

Shortness of breath 8 (1.9) 17 (1.7) 25 (1.8) .85

Nausea 4 (0.9) 2 (0.2) 6 (0.4) .07

Vomiting 2 (0.5) 0 (0.0) 2 (0.1) .09

Continued
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populations make practicing adequate

social distancing difficult. Our investiga-

tion highlighted this by finding that

63.3% of incarcerated persons reported

close contact with someone other than

their bunkmate or someone who slept

nearby, despite the facility’s attempts to

promote social distancing.

Among incarcerated persons who

tested positive in this investigation,

81.2% reported no symptoms. This

is consistent with other reports that

indicate high rates of asymptomatic

or presymptomatic SARS-CoV-2

infections.3,14–16 The large proportion of

asymptomatic cases detected among

incarcerated persons in this setting in-

dicates that, if testing remained limited

to symptomatic individuals, fewer cases

would be detected, or detection would

be delayed. Following the identification

of 1 case of COVID-19 in a dormitory-style

correctional setting, rapid implementa-

tion of mass testing of incarcerated

persons within the housing unit may

identify presymptomatic or asymptom-

atic cases and help interrupt transmis-

sion of SARS-CoV-2. Implementing

routine screening procedures may also

identify cases earlier than testing based

on symptoms.

Because testing may not detect viral

material in specimens collected early in

the course of infection and given po-

tential delays in receiving testing results,

during which time an individual may be

TABLE 1— Continued

SARS-CoV-2 Test Resulta

Characteristic Positive, No. (%)b Negative, No. (%)b Total, No. (%)b P

Diarrhea 6 (1.4) 17 (1.7) 23 (1.6) .66

Abdominal pain 4 (0.9) 6 (0.6) 10 (0.7) .5

aInformation on incarcerated person with inconclusive test result (n = 1) is not reported.
bColumn percent.
cSymptom information was not collected from incarcerated persons in 1 of the 12 standard housing units (Unit A), special housing unit, or laundry (n = 220).

TABLE 2— Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Testing Results for Incarcerated
Persons From Facility A by Housing Unit: Arkansas, April 29–May 15, 2020

Housing Unit Positive, No. (%)a Negative, No. (%)a Inconclusive, No. (%)a
N1 Ct Value for Positive Results,

Mean (SD)b

Unit A 66 (51.6) 62 (48.4) 0 (0.0) . . .

Unit B 61 (52.1) 56 (47.9) 0 (0.0) 25.3 (5.6)

Unit C 79 (51.6) 74 (48.4) 0 (0.0) 32.5 (3.4)

Unit D 25 (18.7) 109 (81.3) 0 (0.0) 33.4 (3.3)

Unit E 20 (21.3) 74 (78.7) 0 (0.0) 33.4 (2.8)

Unit F 62 (43.7) 80 (56.3) 0 (0.0) 33.5 (2.7)

Unit G 36 (27.3) 95 (72.0) 1c (0.7) 34.4 (3.1)

Unit H 30 (23.6) 97 (76.4) 0 (0.0) 34.6 (2.1)

Unit I 11 (9.1) 110 (90.9) 0 (0.0) . . .

Unit J 82 (58.2) 59 (41.8) 0 (0.0) 26.5 (5.5)

Unit K 25 (19.7) 102 (80.3) 0 (0.0) 35.0 (2.4)

Unit L 0 (0.0) 139 (100.0) 0 (0.0) . . .

Special housing unit 0 (0.0) 76 (100.0) 0 (0.0) . . .

Laundry service unit 5 (31.3) 11 (68.8) 0 (0.0) . . .

Total 502 (30.5) 1144 (69.5) 1 (0.1) . . .

Note. Ct = cycle threshold.

aRow percent.
bCt values are only available for specimens processed in the Centers for Disease Control and Prevention’s COVID-19 surge diagnostic testing laboratory.
cIndividual with inconclusive results was unable to be retested.
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exposed or expose others, facilities

should consider retesting those who

initially test negative for SARS-CoV-2 to

interrupt transmission.17 This strategy

has been used to increase detection of

SARS-CoV-2 infections in correctional

and detention facilities16 and other

congregate settings.3,15,18 Repeat viral

testing of previously negative incarcer-

ated persons may be considered every

3 to 7 days until no new SARS-CoV-2

infections are detected for at least

TABLE 3— Factors Associated With Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
Transmission Among a Subset of Incarcerated Persons From Facility A by Test Result: Arkansas,
April 29–May 15, 2020

SARS-CoV-2 Test Resulta

Characteristic Positive, No. (%)b Negative, No. (%)b Total, No. (%)b P

Overall—cloth face covering usec 431 (100) 995 (100) 1426 (100)

Hours per day cloth face covering was worn .96

0–3 107 (25.1) 257 (26.1) 364 (25.8)

4–8 137 (32.2) 317 (32.2) 454 (32.2)

9–12 75 (17.6) 175 (17.8) 250 (17.7)

> 12 107 (25.1) 236 (24.0) 343 (24.3)

Overall—all other behaviorsd 165 (100) 239 (100) 404 (100)

Times per day hands are washed .59

0–9 33 (20.4) 56 (23.7) 89 (22.4)

10–19 74 (45.7) 110 (46.6) 184 (46.2)

> 19 55 (34.0) 70 (29.7) 125 (31.4)

Specific times when hands are washed

Before eating 92 (55.8) 134 (56.1) 226 (55.9) .95

Before touching face 78 (47.3) 103 (43.1) 181 (44.8) .41

After touching a common phone 136 (82.4) 193 (80.8) 329 (81.4) .67

After touching a computer 134 (81.2) 191 (79.9) 325 (80.5) .75

After coughing or sneezing 109 (66.1) 169 (70.7) 278 (68.8) .32

After touching another person 94 (57.0) 127 (53.1) 221 (54.7) .45

After using the bathroom 162 (98.2) 235 (98.3) 397 (98.3) > .99

After touching dirty laundry 101 (61.2) 158 (66.1) 259 (64.1) .31

After working 98 (59.4) 128 (53.6) 226 (55.9) .25

Never 1 (0.6) 1 (0.4) 2 (0.5) > .99

Near anyone in the last 2 weeks who had a fever, cough,
trouble breathing, or appeared sick

.82

Yes 46 (27.9) 63 (26.4) 109 (27.0)

No 76 (46.1) 107 (44.8) 183 (45.3)

Unsure 43 (26.1) 69 (28.9) 112 (27.7)

Spent time closer than 2 feet from anyone other than
bunkmate or someone that sleeps nearby

.59

Yes 99 (60.4) 156 (65.3) 255 (63.3)

No 51 (31.1) 64 (26.8) 115 (28.5)

Unsure 14 (8.5) 19 (8.0) 33 (8.2)

aInformation on incarcerated person with inconclusive test result (n = 1) is not reported.
bColumn percent.
cInformation on cloth face covering use was not collected from incarcerated persons in Unit A, special housing unit, or laundry (n = 220). Fifteen incarcerated
persons did not report hours per day that the cloth face covering was worn.
dAll other behavior questions were only asked during mass testing in 3 housing units: Units B, C, and D (n = 404). The following questions had missing
responses: times per day hands were washed (n = 6); spent time closer than 2 feet from anyone other than bunkmate or someone that sleeps nearby (n =1).
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14 days.17,19 In addition, continual test-

ing on intake and quarantining those

who test negative before release into

the general incarcerated population is

needed to prevent introduction of SARS-

CoV-2 into the facility.7 Likewise, allowing

individuals to go through a 14-day re-

lease quarantine and testing before

release into the general public can help

to prevent spread from the correctional

facility to the general public.7

Only 23.6% of staff volunteered to be

tested during the mass testing events

described here. Anecdotal evidence

provided by staff at the facility indicated

that participation in testing may have

been low because testing positive for

SARS-CoV-2 would have excluded a staff

member from work. This likely resulted

in self-selection bias among staff. While

prevalence among staff tested was low

(2.3%), only 39.1% of staff who partici-

pated reported working in Facility A

where the outbreak was detected. Staff

working within correctional facilities are

estimated to have the second-highest

risk of occupational exposure to infec-

tion and disease in the country, pre-

ceded only by health care workers.20

Had more Facility A staff participated in

testing, particularly those with work

duties that put them in closer proximity

to incarcerated persons for longer pe-

riods of time, including staff working

within housing and medical units, prev-

alence may have been higher.

Despite low prevalence among the

limited number of staff tested, all staff

who tested positive in this investigation

worked inside correctional housing units

(2 worked in multiple units). Thus, the

risk of transmission within the facility

and between the facility and the com-

munity through staff remains a concern.

In this investigation, more than half of

staff who participated and reported

working in housing units responded that

they had worked in multiple housing

units over the past 5 days. Facilities

should consider designating staff to

work in specific housing units to prevent

transmission between units.7 In addi-

tion, prevention practices, including

conducting daily temperature and

symptom screenings, encouraging the

proper use of and making readily avail-

able appropriate personal protective

equipment,7 ensuring access to soap

and encouraging frequent hand wash-

ing, providing disinfectants, and en-

couraging social distancing as work

duties allow are needed to mitigate the

spread of SARS-CoV-2 between the

surrounding communities and correc-

tional facilities. While some employers

cannot legally mandate SARS-CoV-2

testing for staff, employers may en-

courage staff testing (beyond testing

only close contacts) as part of a broad

testing strategy if there is concern for

widespread transmission, or to reduce

the chance of a large outbreak, following

identification of a confirmed case.17

Limitations

This investigation had several limita-

tions. First, staggered testing among

incarcerated persons in different hous-

ing units makes establishing an overall

point prevalence difficult. Point preva-

lence within each housing unit is likely

more accurate than the overall point

prevalence within the facility. Second,

because we did not test for SARS-CoV-2

antibodies, it is unknown if housing units

that identified cases earlier and had a

lower point prevalence during viral

testing had previously experienced high

rates of infection. Future investigations

should include both viral and antibody

tests to obtain a better understanding of

how SARS-CoV-2 moves through con-

gregate settings. Third, questionnaires

could not be distributed during testing

in all housing units; thus, symptom data

are missing for some incarcerated per-

sons tested. This may have led to an over-

or underestimate of asymptomatic cases.

Fourth, symptom status was not

reevaluated following testing, which

prevented us from distinguishing be-

tween asymptomatic or presymptom-

atic infection. Fifth, because testing was

voluntary, selection bias likely occurred

among staff who participated; this pre-

vented us from assessing prevalence

among all staff. Sixth, because the initial

data were collected as part of a public

health response, different testing mo-

dalities were utilized to obtain results as

efficiently as possible. Current literature

indicates the sensitivity and specificity of

each test is thought to be relatively

high21–25; therefore, the different testing

modalities were not thought to have had

a significant effect on the results. De-

spite these limitations, lessons learned

from this investigation can inform test-

ing and infection prevention and control

strategies in other dormitory-style cor-

rectional facilities and potentially other

congregate settings, such as college

dormitories and military barracks.

Public Health Implications

SARS-CoV-2 can spread rapidly after

introduction into dormitory-style cor-

rectional facilities. In our investigation,

housing units tested within 20 days of

their first confirmed case had greater

than 50% positivity and units tested

within 12 days of their first case had the

lowest average Ct values (25.3 and 26.5).

In addition, the large proportion of

asymptomatic cases identified in this

investigation provides evidence for

expanding testing beyond symptomatic

individuals in this type of setting. After

the identification of at least 1 COVID-19
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case in a dormitory-style correctional

facility housing unit, rapid implementa-

tion of mass testing of incarcerated

persons and staffmay identify additional

cases and help interrupt transmission of

SARS-CoV-2.

We also discuss infection prevention

and control measures and other strat-

egies that could slow SARS-CoV-2 trans-

mission in this correctional facility and,

more broadly, in other similar settings.

Retesting of those who initially tested

negativemay be considered, and infection

prevention and control measures should

continue to be strictly enforced through-

out the facility, regardless of whether

there have been recent known cases in a

housing unit, to interrupt transmission of

SARS-CoV-2 in this setting.

The findings of this investigation can

be used by correctional and detention

facility officials, public health officials,

and other key stakeholders to prepare

for potential SARS-CoV-2 transmission

and, if introduced, to prevent the spread

of SARS-CoV-2 within correctional and

detention facilities or other similar

settings.
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COVID-19 Contact Tracing Conundrums:
Insights From the Front Lines
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  See also Perry, p. 778.

COVID-19 contact tracing is an induction social network intervention in which the structure of the social

network is leveraged to deploy proven COVID-19 interventions such as testing and social distancing. The

Howard Brown Health organization has rapidly expanded to include COVID-19 testing, contact tracing,

and linkage to resources since the first cases were identified in Chicago, Illinois. COVID-19 is penetrating the

most vulnerable networks in the United States; existing inequities are widening as community resources

and organizations have had to place services on hold.

Here we address several questions that arise as organizations build capacity for contact tracing, including

questions involving the potential impact of contact tracing, stakeholders who could be involved, the timing

of contact tracing deployment, and the impact potential for digital technology.

Contact tracing is critical at later stages of epidemic decline given the potential for isolated outbreaks as

larger events, schools, stadiums, and festivals reopen. Local contact tracing efforts can have other indirect

benefits with respect to limiting transmission, such as increasing testing rates and addressing structural

barriers through provision of life-saving resources and access to crucial social support. (Am J Public Health.

2021;111:917–922. https://doi.org/10.2105/AJPH.2021.306200)

The end of April 2020 marked the

rapid escalation of contact tracing at

the local, regional, and federal levels to

decrease the rate of SARS-CoV-2 (severe

acute respiratory syndrome coronavirus

2) transmission and the number of

COVID-19 cases. Partners for Health, for

example, was one of the first agencies to

develop a robust contact tracing plan,

partnering with the Massachusetts

COVID-19 Community Tracing Collabora-

tive and the Massachusetts Department

of Public Health.1,2 Similarly, the National

Opinion Research Center, a prominent

survey research organization, launched

time-sensitive contact tracing efforts in

Delaware and Maryland.3,4

Several of these early adopters used

guidelines and training methodologies

for contact tracing created by the As-

sociation of State and Territorial Health

Officials and Johns Hopkins University.5,6

The Centers for Disease Control and

Prevention has designated $10.25

billion toward COVID-19 resources

through the Epidemiology and Labora-

tory Capacity for Prevention and Control

of Emerging Infectious Diseases agree-

ment, which includes scalable contact

tracing of confirmed or suspected cases

of COVID-19.7,8

Until very recently, contact tracing

remained underdeveloped for much of

the nation. As several sites move toward

growing this work, lessons can be

learned from the vantage point of

Howard Brown Health (HBH), an early

adopter of COVID-19 contact tracing.

HBH, a federally qualified health center

located in Chicago, Illinois, has rapidly

expanded its services and service areas

to include COVID-19 testing and linkage

to resources in areas with long-standing

disinvestment and racialized policies.

COVID-19 contact tracing was initiated

when the first HBHpatient was diagnosed

at the organization on March 13, 2020.

As an early adopter, HBH was faced

with difficult questions around the legiti-

macy and effectiveness of contact tracing;

we have organized this article to address

these concerns. We also define several

significant questions that should be

addressed by government and partnering

agencies that are rapidly scaling up con-

tact tracing in the United States to miti-

gate the COVID-19 pandemic.

PURPOSE OF COVID-19
CONTACT TRACING

From our experience, we see 3 clear

objectives of contact tracing. First, the
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main function of contact tracing is to

interrupt transmission of SARS-CoV-2

within social networks. COVID-19 con-

tact tracing is an induction social net-

work intervention in which the structure

of the social network is leveraged to

deploy proven COVID-19 interventions

such as testing and social distancing.10

During stay-at-home orders, HBH found

that more than 70% of household

members linked to an index case patient

had either a COVID-19 diagnosis or

symptoms of COVID-19 (HBH, unpub-

lished data, 2020). People located out-

side index case patients’ homes were

significantly less likely to contract or

demonstrate symptoms of COVID-19

(HBH, unpublished data, 2020). House-

hold network clusters and bridges

to other network clusters require

immediate intervention to diminish

transmission to other connected

networks.9,10

The second function of contact tracing

is to check in with index clients diag-

nosed with COVID-19. Misinformation

and bias pertaining to COVID-19 are

common in widely accessed social and

news media.11 This can result in prob-

lematic decision-making that is not in-

formed by medical professionals and

COVID-19 experts. Currently there is no

standardized protocol for health care

providers to deliver comprehensive

education about SARS-CoV-2 transmis-

sion, the role of self-quarantine, or the

significance of symptom duration to

their immediate networks during the

testing encounter. High-demand testing

facilities are often hurried, with staff

working over capacity to satiate the

need for testing, making it difficult to

have these conversations.12

Test results can create networkmicro-

shocks that require ongoing consultation

and guidance from health professionals

to address and alleviate client anxiety.

More than 70% of clients contacted

by HBH contact tracers continue to

have basic questions about COVID-19

transmission, which can exacerbate

underlying anxiety, depression, or

obsessive–compulsive tendencies (HBH,

unpublished data, 2020).

Third, we have found that COVID-19 is

penetrating the most vulnerable net-

works in poor, underserved, stigma-

tized, and marginalized communities. In

Chicago and around the United States,

Black and Brown communities experi-

ence structural barriers attributable to

poverty, housing instability or home-

lessness, food insecurity, and lack of

access to basic health care. The COVID-

19 pandemic has only widened these

existing inequities, as community re-

sources and organizations have had to

place services on hold to follow Centers

for Disease Control and Prevention

guidelines.13 Although Black individuals

in Illinois account for only approximately

14% of the population, they accounted

for 23% of positive cases and 30% of

COVID-related deaths in May 2020.14 We

still do not have a complete picture of

how COVID-19 affects marginalized

groups, as many of these groups are

unable to access health care services as

a result of their disenfranchisement.12–14

Immigrant populations have been

especially vulnerable during this time,

fearful that accessing COVID-19-related

services could affect their opportunity to

gain permanent residency.15 Incidents

of US Immigration and Customs En-

forcement obtaining testing rosters to

facilitate raids, many of which were

conducted during stay-at-home orders,

prevent at-risk undocumented pop-

ulations from receiving testing or treat-

ment.16 In July 2020, Immigration and

Customs Enforcement confirmed 3000

positive cases of COVID-19 in detention

centers across the country; despite the

increasing number of positive cases, the

agency continues to transport undocu-

mented immigrants to detention cen-

ters across the United States and to

other countries such as Haiti, El Salva-

dor, and Honduras.16,17 A tailored public

health approach to marginalized groups

is necessary, and contact tracing has the

potential to provide access to systems

and structures that, when resourced

properly, can provide needed services

and social support.

DEPLOYING COVID-19
CONTACT TRACING

At the individual level, COVID-19 contact

tracing should be deployed as early as

possible to have the greatest impact in

limiting further transmission events.7

Transmission rate studies estimate that

peak transmissibility occurs 1 day before

symptom onset, but the infectious period

can begin approximately 2 days prior to

symptoms appearing.18 Public health

agencies and organizations should work

to isolate incidents earlier than the cur-

rent standard to decrease transmission

rates.19 However, contact tracing outside

the 10-day transmission period is still

beneficial in reducing transmission as a

result of network dynamics and, in par-

ticular, network changes that can result

from awareness of test results.19

Ideally, contact tracing would start at

the time of the exposure or transmis-

sion event (Figure 1 ); however, tracing at

the time of exposure is nearly impossi-

ble. The next potential contact tracing

initiation would occur at symptom onset

or, for an asymptomatic individual with a

potential COVID-19 exposure, the test-

ing event. Contact tracing initiation typ-

ically occurs too late in the progression

of COVID-19, starting a week or more

after onset, making it difficult to inter-

rupt transmission events.5,6
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One HBH testing site with a 60%

positivity rate began piloting presump-

tive contact tracing before or immedi-

ately after sample collection among

symptomatic clients and before a result

is known (Figure 1; HBH, unpublished

data, 2020). Presumptive contact tracing

is an untested approach aimed at initi-

ating contact tracing earlier in the con-

tinuum to reduce transmission events

and rates, but such tracing requires

adequate resources in communities

with high prevalence. Despite resource

limitations, delayed contact tracing can

still be beneficial and even more so if

network members are engaged in test-

ing and isolation.

Finally, at a macro level, contact trac-

ing can be deployed at all phases of an

epidemic. As the United States con-

tinues to combat COVID-19 transmis-

sion, the importance of trusted leaders

in persuading communities to engage in

early tracing efforts will be fundamental

in halting further outbreaks, as seen in

other countries around the world.20

During the Ebola crisis of 2014–2015,

enlisting local leaders was an approach

that helped to build a trusting relation-

ship between public health officials and

the community, and this effort had a

positive impact on uptake of interrup-

tion interventions.21 Local leaders to

whom communities can relate can bol-

ster feelings of shared identity and

foster in-group assurance and adher-

ence to public health recommenda-

tions.22 Contact tracing is critical at later

stages of epidemic decline given the

potential for isolated outbreaks as larger

events, schools, stadiums, and festivals

reopen and increase the need for out-

break cluster investigations.

PERFORMING COVID-19
CONTACT TRACING

At a macro level, an important balance

between local contact tracing efforts

and testing and community engagement

should be achieved. Local organizations

performing COVID-19 testing can mini-

mize the delay from the test to initiation

of contact tracing, possibly the most

important variable in COVID-19 contact

tracing success. If larger organizations,

including health departments, are to

minimize delays, they will have to match

local organizations in providing up-to-

date information on testing sites and

availability, supportive resources, and a

process for obtaining said resources.

At HBH, more than 30% of individuals

testing positive for COVID-19 report

food insecurity, housing instability, and a

need for health insurance or employ-

ment (HBH, unpublished data, 2020).

HBH offers many of these services in-

ternally, providing a seamless referral

process that can have the secondary

benefit of promoting collaborative trust

within existing COVID-19 transmission

networks. However, local contact tracing

efforts are often underresourced and

serving at their maximum capacity, lim-

iting their reach and impact in high-

prevalence communities.12 Federally

qualified health centers in affected

communities in Chicago have been

underresourced for decades and usu-

ally do not have prior contact tracing

experience. As a result, these centers

have been late adopters of the basic

prerequisites required for contact trac-

ing (e.g., provision of COVID-19 testing).

HBH has moved quickly to hire tem-

porary workers and transition sexual

health contact tracers (35 full-time

tracers and 60 volunteer tracers) to

COVID-19 contact tracing, ensuring that

the organization has the capacity to

appropriately engage the 2900 positive

index clients and associated 5100 net-

work members in contact tracing (HBH,

unpublished data, 2020). In addition,

HBH has trained more than 50 bilingual

contact tracers, including individuals

from the Latino Medical Student Asso-

ciation, foreign medical graduates, and

temporary employees through a local

hiring firm (HBH, unpublished data,

2020).

One of the strengths of larger health

department entities is their authority

and ability to mobilize resources during

large outbreaks and engage in active

monitoring of outbreak investigations.23

Local organizations could complement

these efforts by gaining trust from the

Day 4–7 Day 16

Day 0 Day 3–5 Day 5–10 Day 30

Transmission

Event

Testing

Event

Results disclosed to patient

Results available

Presymptomatic Symptomatic

Early Contact Tracing Later Contact Tracing

Social Service Interventions

FIGURE 1— Howard Brown Health COVID-19 Contact Tracing Timeline:
Chicago, IL, 2020–2021
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public, particularly in cases in which

communities have experienced mar-

ginalization and harm from govern-

mental or affiliated institutions.

As shown in Figure 1, social services

are a critical component of contact

tracing efforts and mitigation of long-

term effects on patients. Social ser-

vices can offer a variety of types of

support (e.g., meal delivery, child care,

general health services), but services

in the communities most affected by

COVID-19 are often not sufficiently

funded or resourced to manage de-

mands.15 According to the Nonprofit

Finance Fund, 60% of social service

organizations are facing long-term fi-

nancial hardship, 56% report limited

staff availability, and beginning in

March 2020 their demand for service

increased by 25%.14 Crucial social

service organizations are struggling to

keep their doors open because of

rapid increases in need.14,24 Contact

tracing efforts cannot exist without

concurrent delivery of social services

to help mitigate the impact of trans-

mission; funders of social service or-

ganizations need to consider awarding

less restrictive funds to allow for or-

ganizations to pay employee salaries,

rent, and other overhead costs so that

they can keep their necessary services

running.24

INNOVATING WITH
ADVANCED SMARTPHONE
TECHNOLOGY

In a highly publicized joint venture, Apple

and Google have proposed a tracking

app, Proximity, that will “combat the vi-

rus and save lives.”25 This comes on the

heels of South Korea and Singapore’s

TraceTogether, a GPS-based app that

notifies community members when they

are in proximity to a case patient.26

Reports on TraceTogether’s efficacy

have been of great interest to the

Western world given the app’s capacity

to alert community members to a

COVID-19 exposure through cutting-

edge Bluetooth technology.26 Although

these 2 app programs are well inten-

tioned, there are several fundamental

barriers to their bending the curve rel-

ative to COVID-19 contact tracing as

described here.

First, it is challenging to achieve the

correct balance of sensitivity and spec-

ificity to drive health behaviors. High

sensitivity could generate more noise

and limit behavior change such as social

distancing or self-isolation. This, com-

bined with limited specificity, can create

an atmosphere that generates more

anxiety, which could be counterpro-

ductive and spread misinformation.7,11

Second, and most important, it is un-

clear what sort of penetration these 2

apps, which require voluntary self-

reports, would achieve across affected

communities. At HBH, the majority of

individuals reporting stigma as a result

of COVID-19 are Black and Latinx (HBH,

unpublished data, 2020). High levels of

medical and government mistrust at-

tributable to national policies, particu-

larly among undocumented clients,

would be an important concern to ad-

dress; concerns about state surveillance

would limit engagement in such tracking

interventions.12,15–17

Finally, Singapore and South Korea

have robust national health care pro-

grams that are equipped with key health

data systems and can quickly adapt to

local conditions and merge with other

available data sources in real time.27 In

addition, variations in cultural norms

and expectations between the United

States and Singapore and South Korea

should be considered. Both Eastern

countries value collectivism and

prioritize the health and safety of the

community, such as maintaining herd

immunity, over personal desires.27–29

The United States could benefit not

from increasing technology to address

COVID-19 but by first ensuring the pri-

oritization of the public health system

and of scientifically driven COVID-19

prevention and treatment approaches.

POTENTIAL IMPACT

Although challenging to evaluate, con-

tact tracing has been found to be ef-

fective in limiting onward transmission

of COVID-19 in early reports.30 Suc-

cessful contact tracing is elicitation of

relevant network members including

household members and those who

bridge to other households or networks.

In network transmission by visualization,

infectious diseases are often assumed

to be linear such that spread will have

occurred several steps away by the time

an intervention is deployed.31 Rather,

transmission often resembles clusters

of individuals and includes multiple tri-

ads.32 It is crucial to stay ahead of

transmission through identifying and

intervening with bridging network

members. Intervening with onemember

of a triad can have an impact on the

other members as well as other con-

nections linked to the triad.6,7

When contact tracing is conducted

rapidly (Figure 1), HBH has found that

70% of close contacts are either positive

or have symptoms consistent with

COVID-19 (HBH, unpublished data,

2020). This leaves an opportunity to

prevent 30% of potential infections and,

with a case fatality rate of 1% in the case

of HBH, equates to a potential saving of

at least 18 lives from initiating tracing for

2000 individuals (HBH, unpublished

data, 2020). The challenge is the first

step in the contact tracing continuum,
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eliciting partners, with only 50% of index

clients having at least one partner eli-

cited. However, reaching contacts of

index case patients has proven difficult

(HBH, unpublished data, 2020). Contact

tracers who penetrate networks to the

second and third degrees, of course,

would have a greater chance of limiting

onward transmission.7

HBH has interrupted many potential

transmission events, including an

asymptomatic household member

about to be sent to another household,

a relative about to visit a positive net-

work member who experienced stigma

and did not want to disclose, and an

asymptomatic but positive person at-

tending a large gathering of older adults

(HBH, unpublished data, 2020). HBH

has also provided corrective advice on

merging family networks during holiday

weekends (HBH, unpublished data,

2020). Communicating appropriately

tailored health messages that correct

misinformation and affirm community

are necessary to complement any

COVID-19 testing intervention. The

World Health Organization declared the

pandemic an “infodemic,” defining mis-

information as “cases in which people’s

beliefs about factual matters are not

supported by clear evidence and expert

opinion.”33,34 Engaging at-risk networks

through contact tracing allows for indi-

viduals to receive accurate and up-to-

date information from reliable health

organizations.

These COVID-19 contact tracing les-

sons from the frontlines, ongoing pro-

fessional guidance, and prevention of

misinformation will be key to reopening

schools, large events, and even a robust

meat packing industry. Contact tracing

can help us understand when protective

measures should be reinitiated in the

context of relaxation as well as when

public health systems should intervene

with respect to social distancing and

other measures related to personal

protection.5–7 Contact tracing can be ap-

plied in all phases of an epidemic: early on

to halt the epidemic before generalized

community spread can occur, during a

surge to help flatten the curve by having

contacts isolate and quarantine, and as

the epidemic declines tomitigate sporadic

outbreaks that may occur. Finally, we

again emphasize the importance of local

contact tracing efforts. In addition to their

primary focus, these efforts have indirect

benefits in terms of limiting onward

transmission such as increasing testing

rates, offering life-saving resources,

and providing access to crucial social

support.
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Critical Care Requirements Under
Uncontrolled Transmission of
SARS-CoV-2
Gonzalo Martínez-Alés, MD, PhD, Arce Domingo-Relloso, MSc, José R. Arribas, MD, PhD, Manuel Quintana-Díaz, MD, PhD, and
Miguel A. Hernán, MD, DrPH; COVID@HULP Group

Objectives. To estimate the critical care bed capacity that would be required to admit all critical COVID-19

cases in a setting of unchecked SARS-CoV-2 transmission, both with and without elderly-specific protection

measures.

Methods. Using electronic health records of all 2432 COVID-19 patients hospitalized in a large hospital in

Madrid, Spain, between February 28 and April 23, 2020, we estimated the number of critical care beds

needed to admit all critical care patients. To mimic a hypothetical intervention that halves SARS-CoV-2

infections among the elderly, we randomly excluded 50% of patients aged 65 years and older.

Results. Critical care requirements peaked at 49 beds per 100000 on April 1—2 weeks after the start of a

national lockdown. After randomly excluding 50% of elderly patients, the estimated peak was 39 beds per

100000.

Conclusions.Under unchecked SARS-CoV-2 transmission, peak critical care requirements in Madrid were

at least fivefold higher than prepandemic capacity. Under a hypothetical intervention that halves in-

fections among the elderly, critical care peak requirements would have exceeded the prepandemic capacity

of most high-income countries.

Public Health Implications. Pandemic control strategies that rely exclusively on protecting the elderly

are likely to overwhelm health care systems. (Am J Public Health. 2021;111:923–926. https://doi.org/10.2105/

AJPH.2020.306151)

The prevailing epidemiological view

is that a sustainable plan for

the COVID-19 pandemic requires 2

components: measures to protect vul-

nerable groups, including the elderly,

and measures to control viral trans-

mission in the entire population. The

most extreme example of the latter

measures are lockdowns, such as

those instituted worldwide in spring

2020, to suppress infections to low

levels, avoid the collapse of the

health care system, and prepare coun-

tries to better control transmission

after a lockdown. This view has been

summarized in the John Snow

Memorandum.1

The resurgence of SARS-CoV-2 in fall

2020 has led to new rounds of lock-

downs, especially where systems for

adequate pandemic control were not

developed after the original lockdown.

The resulting frustration and economic

uncertainty have reawakened pro-

posals, as summarized in the Great

Barrington Declaration,2 to pursue “herd

immunity” through natural infection. The

idea is to protect individuals at the

highest risk for dying of COVID-19 while

allowing those at low risk to resume their

normal lives to build up immunity to the

virus through natural infection, some-

thing that would eventually protect the

vulnerable.2 The American Public Health

Association and other public health

groups have warned against this pro-

posal3 because young people cannot be

effectively isolated from the rest of so-

ciety, natural infection may not provide

lasting immunity,4 and many young

people suffer serious diseases, have

long-term sequelae, or die after SARS-

CoV-2 infection.

An understudied implication of the

herd immunity proposal is its potential
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to overwhelm the health care system,

which happened when SARS-CoV-2 was

uncontrolled in spring 2020.5 In places

with seroprevalence was greater than

10% during the first months of the

pandemic, such as Madrid, Spain, ad-

missions to an intensive care unit (ICU)

were reported to surpass prepandemic

capacity.6 Yet it is not precisely known

what ICU capacity would have been re-

quired to care for COVID-19 patients in

a setting of unchecked SARS-CoV-2

transmission if protection measures

aimedat the vulnerable hadbeen in place.

We used electronic health records

from a large teaching hospital in Madrid

to identify critical cases between Feb-

ruary 28 and April 23, 2020, regardless

of whether they were actually admitted

to an ICU. We then estimated the

number of ICU beds that would have

been required to admit all critical cases

with and without a hypothetical inter-

vention to protect the elderly.

METHODS

Our study included 2432 individuals

aged 16 years and older who were ad-

mitted with a COVID-19 diagnosis to La

Paz University Hospital in Madrid for 24

hours or longer between February 28

and April 23, 2020. The Madrid region is

divided into 15 health districts, each

assigned to a major hospital. The

catchment area of La Paz University

Hospital encompasses 527000 people

(18.7% of them aged 65 years or older).

During the study period, all Madrid

hospitals were overwhelmed and could

not admit patients from outside their

catchment area.

La Paz University Hospital routinely

maintains 30medical ICU and 10 cardiac

ICU beds, in line with the average 9.7

critical care beds per 100000 adults in

Spain7 and most European countries

(this is higher than in, e.g., England [10.5]

and Italy [2.5], but lower than in, e.g.,

Germany [33.9] and the United States

[25.8]).7 The prepandemic average ICU

occupancy in Spain was about 70%,8

that is, an influx of COVID-19 patients

greater than 30% of prepandemic ca-

pacity would strain the health care

system.

In the absence of other clinical criteria

supporting nonadmission, inpatients

were admitted to the ICU for possible

invasive mechanical ventilation when they

had a capillary oxygen saturation of less

than 90% (an arterial partial pressure of

oxygen of approximately< 60 mmHg)

despite being on a reservoir (e.g., non-

rebreather) mask or noninvasive me-

chanical ventilation.We defined COVID-19

inpatients as needing critical care when

they were either (1) admitted to an ICU, or

(2) not admitted to an ICU but had at least

2 recorded saturationmeasurements less

than 90% while on a reservoir mask or on

noninvasive mechanical ventilation.

To estimate the number of ICU beds

that would have been needed to admit

all critical care patients, we conserva-

tively assumed that 5 beds per 100000

(about two thirds of the usual occu-

pancy) would have been occupied by

non–COVID-19 patients throughout the

study period and that critical care pa-

tients not admitted to the ICU would

have stayed at the ICU an average of

12 days until discharge or death,9–11 had

they been admitted.

To estimate the number of ICU beds

that would have been needed under a

hypothetical intervention that would

somehow prevent half of SARS-CoV-2

infections in the elderly, we repeated

our calculations after randomly exclud-

ing 50% of patients aged 65 years or

older. We used the 2.7 and 97.5 per-

centiles of a nonparametric bootstrap

with 300 samples to quantify the

uncertainty attributable to the random

exclusion of patients.

RESULTS

Of 2432 patients (57.1% aged 65 years

or older) admitted to La Paz University

Hospital with a COVID-19 diagnosis be-

tween February 28 and April 23, 2020,

243 (41.9% aged 65 years or older) were

admitted to an ICU and an additional 69

met our criteria for critical care, for an

estimated total of 312 patients (54.5%

aged 65 years or older) requiring ICU

admission.

The estimated number of ICU beds

that would have been required to admit

all critical care patients in the hospital’s

catchment area during the study period

peaked at 49 beds per 100 000 on April

1—2 weeks after the start of a national

lockdown (Figure 1a). The estimated

peak would have been 39 (37–40) beds

per 100000 if a hypothetical interven-

tion had decreased infections in the

elderly by half (Figure 1b).

Figure A (available as a supplement to

the online version of this article at http://

www.ajph.org) represents ICU bed peak

requirement estimates when using an

18-day ICU stay (the reported average

stay for admitted patients during the

study period) for nonadmitted critical

care patients.

DISCUSSION

The peak ICU requirements in Madrid

under uncontrolled transmission of

SARS-CoV-2 were about fivefold higher

than prepandemic capacity. Faced with

this extraordinary demand, hospitals

increased critical care capacity more

than threefold by temporarily reallo-

cating beds in coronary, surgical, and

other units.6 Despite this massive effort,

demand outpaced ICU capacity. In fact,
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this level of ICU demand would have

exceeded the prepandemic capacity of

any developed country.

When we considered a hypothetical

intervention—not yet specified by

proponents of the herd immunity

approach—that halved infections in the

elderly, the estimated peak ICU demand

would have been more than threefold

higher than usual capacity. This ICU

demand is still beyond the usual ca-

pacity of most countries, and even

those with the highest number of ICU

beds per capita would need to sub-

stantially expand capacity to preserve

care not related to COVID-19.

Note that our analysis is likely to un-

derestimate critical care requirements.

Our estimate of 12.7% hospitalized

patients requiring ICU admission is

in the lower range of those reported

elsewhere.9–11 Also, although sole reli-

ance on capillary oxygen saturation to

determine the need for critical care may

slightly overestimate ICU bed needs, our

overall estimates are still conservative

because (1) they are based on shorter

than reported average duration of ICU

stays and non–COVID-19 occupancy, (2)

we excluded 162 patients who had just 1

recorded saturation greater than 90%

while on a reservoir mask or noninvasive

mechanical ventilation, and (3) we did

not consider nonhospitalized COVID-19

patients. Our results can inform decision

makers from dense metropolitan areas

such as Madrid, but replication studies

are required to clarify to what extent

these estimates can be transported

across settings.

PUBLIC HEALTH
IMPLICATIONS

With more than 80% of the population

still unexposed to SARS-CoV-2 in

most countries and in the absence of

effective treatments for COVID-19,

pandemic control strategies that rely

exclusively on protection of the elderly

would overwhelm the health care

system.
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Family Health Strategy, Primary Health
Care, and Social Inequalities in
Mortality Among Older Adults in Bagé,
Southern Brazil
Marciane Kessler, PhD, Elaine Thumé, PhD, Michael Marmot, PhD, James Macinko, PhD, Luiz Augusto Facchini, PhD, Fúlvio Borges
Nedel, PhD, Louriele Soares Wachs, PhD, Pâmela Moraes Volz, PhD, and Cesar de Oliveira, PhD

  See also Miles, p. 762, and Galea and Vaughan, p. 787.

Objectives. To investigate the role of the Family Health Strategy (FHS) in reducing social inequalities in

mortality over a 9-year follow-up period.

Methods. We carried out a population-based cohort study of individuals aged 60 years and older from

the city of Bagé, Brazil. Of 1593 participants at baseline (2008), 1314 (82.5%) were included in this 9-year

follow-up (2017). We assessed type of primary health care (PHC) coverage and other variables at baseline.

In 2017, we ascertained 579 deaths through mortality registers. Hazard ratios and their 95% confidence

intervals modeled time to death estimated by Cox regression. We also tested the effect modification

between PHC and wealth.

Results. The FHS had a protective effect on mortality among individuals aged 60 to 64 years, a result not

found among those not covered by the FHS. Interaction analysis showed that the FHS modified the effect

of wealth on mortality. The FHS protected the poorest from all-cause mortality (hazard ratio [HR] = 0.59;

95% confidence interval [CI] = 0.36, 0.96) and avoidable mortality (HR= 0.46; 95% CI = 0.25, 0.85).

Conclusions. FHS coverage reduced social inequalities in mortality among older adults. Our findings

highlight the need to guarantee universal health coverage in Brazil by expanding and strengthening

the FHS to promote health equity. (Am J Public Health. 2021;111:927–936. https://doi.org/10.2105/

AJPH.2020.306146)

Socioeconomic inequalities inmortality

are a major public health issue be-

cause the associated burden is on a

grand scale1 and persists at older ages.1–3

Monitoring the magnitude of socioeco-

nomic inequalities in mortality among

older adults has become even more im-

portant because of worldwide population

aging.2 Such inequalities indicate the

need for improvements in life expectancy

among lower socioeconomic groups2 as

well as policies that address both social

and medical determinants of health.4,5

Policies toward universal public health

systems5 framed by the values and

principles of primary health care (PHC)

represent the main strategy to achieve

the World Health Organization’s stated

goal of health for all.6 PHCwas introduced

in the Brazilian public health system

during the 1980s and implemented after

the creation of the Unified Health System

(Sistema Único de Saúde [SUS]), which

made considerable progress toward de-

livering universal and comprehensive

health care during the last 30 years.7

During the 1990s, the Family Health

Strategy (FHS) was developed to reorga-

nize and restructure the health system,

aiming to strengthen primary care.7–9

The FHS has multidisciplinary teams,

including community health workers,

that are responsible for meeting the

heath care needs of approximately 1000

households in a defined geographical

area.10,11 By contrast, traditional primary

health care (TPHC) teams do not have a

fixed structure; contain more medical

professionals, sometimes including

specialists such as pediatricians, obste-

tricians, and gynecologists; do not serve
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a defined number of families or geo-

graphical area; and do not usually in-

clude community health workers.9 TPHC

focuses on specific diseases, dispenses

curative care, and acts on emerging

demands, with little ability to solve

health problems related to family and

social issues9; on the other hand, the

FHS delivers a range of services, in-

cluding acute care, comprehensive and

longitudinal health care, risk factor

management, referral, prevention,

health promotion, and health education,

bringing health care closer to where

people live and work.9,11 Under the FHS

model, the household is part of the care

environment and the team is expected

to be proactive, identifying the social and

health problems and the most vulner-

able members of the population.9,11 In

the FHS, professionals also deliver home

health care to those who are unable to

reach health services—for example,

those who are bedridden or have other

serious health conditions.9 The trans-

formation of the care model in Brazilian

PHC is not a discretionary change in

which the Ministry of Health implements

a new policy changing the organization

of PHC throughout the country, but

gradual, where the municipal govern-

ments are responsible for FHS service

provision and population coverage, with

funding primarily from the federal

government.

Most Brazilian municipalities have

adopted the FHS (often by replacing

TPHC),9 and it has become the largest

community-based PHC program in the

world.11 The number of family health

teams increased from 2054 in 199812 to

43 508 in 2019.13 The proportion of

older adults registered by the FHS in this

period increased from 4.4% (620 000) to

64.2% (18 million).13 The priority was to

implement the FHS first in the poorest

and medically underserved areas,

guided by the National Policy on Primary

Care, to promote universal access and

reduce health inequalities.8,9 In 2013,

the FHS covered 53.4% of all Brazilian

households, with higher coverage in

rural (70.9%) than in urban (50.6%)

areas, and in the poorest regions and

states.14

Expansion of the FHS has been asso-

ciated with improvements in general

population health indicators,15 but there

is a scarcity of studies about the impact of

this strategy on older adults. Evidence

shows reductions in mortality from car-

diovascular disease16 (the main cause of

death in Brazil among those aged 60

years or older), reduction in hospitaliza-

tion rates from ambulatory care–

sensitive conditions,17 improvement in

quality of health care as a result of en-

hanced continuity of care,18 and in-

creased access and utilization of health

services, including home health care.9

These findings suggest that the FHS is a

potential vehicle for addressing social

inequalities in health.8,9,15

Worldwide, however, there is a paucity

of knowledge on how PHC may help to

reduce the impact of social inequalities

on health. Two Brazilian19,20 and 2 North

American studies21,22 investigated the

impact of PHC on reducing the effect of

social inequalities by race and socio-

economic groups; 3 North American

studies focused on income, educa-

tion, and other sociodemographic

covariates23–25; and 1 North American

study considered urban and nonurban

health inequalities.26 We found no

studies on the relationship between

primary care and social inequalities in

mortality among older Brazilian adults.

In this context, our aim was to inves-

tigate the role of the FHS in reducing

social inequalities in all-cause and

avoidable mortality among older adults

in Bagé, Rio Grande do Sul, Brazil. In

addition, we assessed whether PHC

coverage type modified the effect of

wealth on mortality. There is a higher

mortality risk among those living in lower

social conditions,1,3,4 who make up the

majority in the area covered by the FHS.9

However, we expected no difference in

mortality by PHC coverage type, given

that the FHS should be able to minimize

the impact of social inequalities by of-

fering access to health care among the

poorest.

METHODS

The Bagé Longitudinal Study of Ageing

(SIGa-Bagé) is a population-based co-

hort study of people aged 60 years and

older in Bagé city, in the state of Rio

Grande do Sul, Brazil. It is the first lon-

gitudinal aging study in Brazil to assess

the impact of PHC services on social

inequities in health and mortality. In

2008, 1593 participants recruited from

private households took part of the

baseline interview. The sample was

representative of the urban area of the

city, which was covered by PHC ser-

vices.9 Its sampling design and data

collection methods are described

elsewhere.9

Surviving cohort members had face-

to-face interviews after 9 years of follow-

up. Of the 1593 participants at baseline,

complete data were available for 1314

participants at follow-up in 2016 and

2017 (735 reinterviewed + 579 con-

firmed deaths). Among the 735 partici-

pants, 54%were covered by the FHS and

46% by the TPHC.

Mortality Data Source

We defined type of PHC coverage (FHS

or traditional) at baseline for the whole

cohort, and assessed vital status in

the follow-up.9 We ascertained deaths
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through the Mortality Information Sys-

tem. We obtained death certificates for

91% of the participants (579 cases:

FHS= 53.5% and TPHC=46.5%) who

were reported to have died through

August 2017 (638 cases). We obtained

cause of death for 564 participants, using

the International Classification of Diseases,

10th Revision (ICD-10). Additionally, we

classified deaths into nonavoidable and

potentially avoidable causes, using a

previously developed list of avoidable

mortality conditions from Brazil.27

Primary Health Care
Coverage Type

At baseline (2008), Bagé had 20 PHC

service centers; 15 of them had imple-

mented the FHS and 5 had followed the

TPHCmodel. Half of the city’s population

(51%) was covered by the FHS, offering

multidisciplinary team- and community-

based family health care in the city’s

periphery, which comprises the most

deprived areas of the city. TPHC services

covered populations from the central

and less deprived area of the city and did

not incorporate multidisciplinary teams,

home visits, or other community-based

services.9 If one imagines a circle, in the

baseline study, the richest—covered by

TPHC—lived in the city’s central portion

and the poorest—covered by the FHS—

in the city’s periphery. Assuming that we

had a probabilistic distribution of the

sample in the city,9 852 respondents

(54%) lived in areas covered by the FHS,

making our study a type of natural

experiment.28

Covariates

Covariates were obtained in 2008

(Table 1) and included age, gender,

marital status (partner vs no partner),

multigenerational household, and

TABLE 1— Selected Baseline Characteristics of Participants by Type
of Primary Health Care Service: The SIGa-Bagé Cohort Study, Bagé,
Rio Grande do Sul, Brazil, 2008–2017

Variables

Total
(n = 1314),
No. (%)

TPHC
(n=605),
No. (%)

FHS (n=709),
No. (%) P

Marital status .38

Partner 658 (50.08) 295 (48.76) 363 (51.20)

No partner 656 (49.92) 310 (51.24) 346 (48.80)

Race/ethnicity < .001

White 1064 (80.97) 521 (86.12) 543 (76.59)

Black, Brown, Asian, Indigenous 250 (19.03) 84 (13.88) 166 (23.41)

Multigenerational household .91

No 613 (46.65) 281 (46.45) 332 (46.83)

Yes 701 (53.35) 324 (53.55) 377 (53.17)

Per capita income, US$ .15

≥129.7 1110 (84.67) 520 (86.24) 590 (83.33)

< 129.7 201 (15.33) 83 (13.76) 118 (16.67)

Years of schooling < .001

≥8 270 (20.55) 183 (30.25) 87 (12.27)

4–7 404 (30.75) 194 (32.07) 210 (29.62)

< 4 640 (48.71) 228 (37.69) 412 (58.11)

Wealth < .001

AB (richest) 340 (26.07) 206 (34.22) 134 (19.09)

C 506 (38.80) 246 (40.86) 260 (37.04)

DE (poorest) 458 (35.12) 150 (24.92) 308 (43.87)

Current smoker .004

No 1110 (84.47) 530 (87.60) 580 (81.81)

Yes 204 (15.53) 75 (12.40) 129 (18.19)

Sedentary .008

No 766 (58.30) 329 (54.38) 437 (61.64)

Yes 548 (41.70) 276 (45.62) 272 (38.36)

Hypertension .61

No 583 (44.37) 273 (45.12) 310 (43.72)

Yes 731 (55.63) 332 (54.88) 399 (56.28)

Diabetes .039

No 1111 (84.55) 525 (86.78) 586 (82.65)

Yes 203 (15.45) 80 (13.22) 123 (17.35)

Depression .026

No 1014 (81.64) 483 (84.29) 531 (79.37)

Yes 228 (18.36) 90 (15.71) 138 (20.63)

Disability (ADL + IADL) .001

No 827 (63.03) 409 (67.60) 418 (59.12)

Yes 485 (36.97) 196 (32.40) 289 (40.88)

Continued
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self-reported ethnicity (White, Brown,

Black, Asian, or Indigenous). Because of

the very small numbers, we merged the

deaths of Black, Brown, Asian, and In-

digenous individuals into 1 group. For

stratification by monthly per capita in-

come, we followed the Brazilian govern-

ment guidelines that define a low-income

family as one with a per capita monthly

incomeup to half of the federal minimum

wage. We considered the participant to

be living in a low-income family when per

capita monthly income was lower than

US$129.7 at baseline (exchange rate,

US$1=1.60 Brazilian reals).

We categorized schooling into 3

groups (< 4, 4–7, and ≥ 8 years). We

assessed wealth using the Brazilian

Economic Classification Criteria scale,

which considers information on house-

hold furniture(s), car(s), housekeeper(s),

and the highest educational attainment

of the head of the household. We

grouped participants into 5 categories

(from A [the richest] to E [the poorest]).

For statistical purposes, we merged the

categories as follows: D and E=poorest,

C =middle, and A and B= richest.

Health behaviors included were cur-

rent smoking (no, yes) and physical in-

activity (no, yes), defined as when a

participant did not walk or perform any

moderate or vigorous-intensity activities

for at least 10 minutes at least once a

week. Health conditions included were

self-reported doctor-diagnosed hyper-

tension and diabetes (i.e., “Did a doctor

ever tell you that you had …?”); depres-

sion (no, yes) as measured by the ab-

breviated instrument of the Geriatric

Depression Scale; disability based on the

basic activities of daily living and in-

strumental activities of daily living as

measured by the Katz and Lawton

scales29; and self-rated health status,

which we collected in 5 categories and

then merged into 2 categories (good or

very good vs regular, bad, or worse).9

For health services indicators, we

considered having private health insur-

ance (no, yes), home health care from a

health care professional during the last

3 months (no, yes), hospitalization dur-

ing the last year before the interview at

baseline (no, yes), physician visits during

the last 3 months before the interview

at baseline (no, yes), and, finally, PHC

models (TPHC, FHS).

Statistical Analyses

First, we described all variables and

compared proportions using a χ2 test.

Second, we used Cox proportional haz-

ards models adjusted by gender, age,

and wealth to examine the size of the risk

by age group in both PHC types and the

risk by PHC types in each age group. The

time modeled was the period each par-

ticipant was in the study, calculated as the

difference in years (continuous variable)

between date of birth and date of death

or the study’s end date.

TABLE 1— Continued

Variables

Total
(n =1314),
No. (%)

TPHC
(n =605),
No. (%)

FHS (n=709),
No. (%) P

Self-perception of health .51

Good/very good 726 (57.26) 339 (58.25) 387 (56.41)

Regular/bad/worse 542 (42.74) 243 (41.75) 299 (43.59)

Gender .07

Female 815 (62.02) 391 (64.63) 424 (59.80)

Male 499 (37.98) 214 (35.37) 285 (40.20)

Age, y .011

60–64 312 (23.74) 124 (20.50) 188 (26.52)

65–74 567 (43.15) 260 (42.98) 307 (43.30)

≥75 435 (33.11) 221 (36.53) 214 (30.18)

Private health insurance < .001

No 864 (66.11) 343 (56.88) 521 (74.00)

Yes 443 (33.89) 260 (43.12) 183 (26.00)

Hospitalizationa .73

No 1069 (81.42) 495 (81.82) 574 (81.07)

Yes 244 (18.58) 110 (18.18) 143 (18.93)

Visited a doctorb .24

No 559 (45.62) 265 (43.87) 334 (47.11)

Yes 714 (54.38) 339 (56.13) 375 (52.89)

Home health care < .001

No 1218 (92.84) 582 (96.20) 636 (89.96)

Yes 94 (7.16) 23 (3.80) 71 (10.04)

PHC coverage type

TPHC 605 (46.04) ... ... ... ... ...

FHS 709 (53.96) ... ... ... ... ...

Note. ADL=activities of daily living; FHS = Family Health Strategy; IADL = instrumental activities of daily
living; PHC=primary health care; TPHC= traditional primary health care.

aHospitalization during the last y before the interview.
bVisited a doctor during the last 3 m before the interview.
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Third, we used multivariate analysis by

Cox proportional hazardsmodels to verify

associations between PHC coverage type

and all-cause and avoidable mortality,

while adjusting for covariates. We sum-

marized results using hazard ratios and

their respective 95% confidence intervals.

We built a conceptual hierarchical

framework of risk factors for mortality in

older adults. This is an approach to

reduce the analysis matrix in order to

improve the power of analysis of distal

determinants of health.30 In our hierar-

chical model, for each level of adjustment,

we retained all variables with a P value of

.20 or less in the subsequent levels. Level

1 included socioeconomic risk factors. In

level 2, we added health behaviors to the

socioeconomic variables selected from

level 1. In level 3, we added health

condition variables. In level 4, we added

demographic variables. In level 5, we

added health services variables to those

selected in levels 1, 2, 3, and 4. We used

backward stepwise elimination by levels (1

variable at a time) to build the final model.

In the final step, we tested the interaction

between PHC type and wealth along with

both variables separately. The variables

kept in the final adjustment model are

TABLE 2— Adjusted Cox Regression of All-Cause and Avoidable Mortality Risk Among Older Adults: The
SIGa-Bagé Cohort Study, Bagé, Brazil, 2008–2017

Variables All-Cause Mortality (n =579), HR (95% CI) Avoidable Mortality (n =380), HR (95% CI)

Level 1

Marital status (Ref: partnered) 1.33 (1.13, 1.57) 1.44 (1.18, 1.77)

Race/ethnicity (Ref: White) 1.04 (0.84, 1.28) 1.01 (0.77, 1.31)

Multigenerational household (Ref: yes) 1.01 (0.84, 1.19) 1.01 (0.81, 1.25)

Per capita income (Ref: ≥129.7) 1.27 (1.03, 1.58) 1.43 (1.11, 1.84)

Years of schooling (Ref: ≥8)a 1 1

4–7 1.18 (0.92, 1.51) 1.22 (0.89, 1.66)

< 4 1.28 (1.02, 1.60) 1.37 (1.03, 1.82)

Wealth (Ref: richest)a 1 1

Middle 1.17 (0.91, 1.49) 1.11 (0.81, 1.54)

Poorest 1.11 (0.83, 1.47) 1.07 (0.74, 1.53)

Level 2

Smoking (Ref: no) 1.11 (0.89, 1.39) 1.16 (0.88, 1.52)

Inactivity (Ref: no) 2.11 (1.79, 2.49) 1.92 (1.57, 2.35)

Level 3

Diabetes (Ref: no) 1.03 (0.81, 1.31) 1.16 (0.87, 1.54)

Hypertension (Ref: no) 0.91 (0.77, 1.09) 0.89 (0.71, 1.10)

Depression (Ref: no) 1.13 (0.91, 1.41) 1.14 (0.87, 1.51)

Disability (Ref: no) 1.69 (1.42, 2.03) 1.71 (1.37, 2.13)

SPH (Ref: good/very good) 1.36 (1.14, 1.62) 1.30 (1.04, 1.61)

Level 4

Age, y (Ref: 60–64)a 1 1

65–74 1.39 (1.07, 1.78) 1.38 (1.01, 1.88)

≥75 2.61 (2.02, 3.39) 2.37 (1.73, 3.27)

Gender (Ref: male) 0.60 (0.49, 0.73) 0.60 (0.47, 0.76)

Level 5

PHC type (Ref: TPHC) 1.04 (0.86, 1.26) 1.19 (0.94, 1.52)

Home health care (Ref: no) 1.61 (1.16, 2.22) 1.47 (0.98, 2.21)

Private health insurance (Ref. no) 0.91 (0.75, 1.11) 0.84 (0.65, 1.08)

Hospitalization (Ref. no) 1.38 (1.11, 1.71) 1.38 (1.06, 1.81)

Visited doctor (Ref: no) 0.86 (0.72, 1.03) 0.80 (0.64, 1.01)

Continued
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described in the footnote to Table 2.

Variables with a P value of .05 or less were

considered significant.

We used Schoenfeld residuals to test

the proportional-hazards assumption

with a robust variance–covariance matrix

in each level. We did not find multi-

collinearity between demographic and

socioeconomic variables included in the

model (variance inflation factor≤1.5). We

applied likelihood ratio tests to compare

nested models, and the presence of the

interaction term improved model fit. In

the case of significant interactions, we

decided to explain the interaction rather

than stratify in subgroups, for statistical

efficiency (low number of observations).

We used Stata 14.0 (Stata Corp, College

Station, TX) for the analysis.

RESULTS

Of the 1593 eligible participants at

baseline, information was available for

1314. There was no difference in the

proportion of included and excluded

participants by PHC type (P = .428; Table

A, available as a supplement to the

online version of this article at http://

www.ajph.org). Those included in our

analyses were slightly older than those

excluded (71.6 years [SD=8.4] vs 69.2

years [SD= 7.1]; P < .001).

Table 1 shows selected baseline

characteristics of participants by PHC

type. The mean age was 71.6 years

(SD=8.4), but participants in TPHC were

slightly older than those in the FHS (72.3

[SD=8.5] vs 71.0 [SD= 8.3]; P = .007).

Compared with participants in TPHC,

participants in the FHS were more

similar in terms of proportion of men

and women, marital status, multigener-

ational household, monthly per capita

income, hypertension, self-perception of

health, hospitalization, and physician

visits. Compared with participants in

TPHC, however, those in the FHS were

more likely to be Black, Brown, Asian,

and Indigenous (13.9% vs 23.4%, re-

spectively); to have lower levels of

schooling (37.7% vs 58.1%); to be in

wealth group DE (poorest; 24.9% vs

43.9%); to be current smokers (12.4% vs

18.2%); and to have diabetes (13.2% vs

17.3%), depression (15.7% vs 20.6%), or

disability (32.4% vs 40.9%). Compared

with participants in TPHC, FHS partici-

pants were less likely to be aged 75

years or older (36.5% vs 30.2%, re-

spectively), to have private health in-

surance (43.1% vs 26.0%), or to be

physically inactive (42.6% vs 38.4%;

Table 1).

There were 579 deaths confirmed

by the Mortality Information System

over the follow-up period (mean

duration = 6.4 years; SD =2.6). The

overall unadjusted mortality rate was

67.6 (62.3–73.3) deaths per 1000 per-

son-years: 69.0 (61.2–77.7) in TPHC

services and 66.3 (59.4–74.2) in the FHS.

TABLE 2— Continued

Variables All-Cause Mortality (n =579), HR (95% CI) Avoidable Mortality (n =380), HR (95% CI)

Final adjustment modelb

PHC type (Ref: TPHC) 1.77 (1.19, 2.63) 2.54 (1.37, 3.57)

Wealth (Ref: richest)a 1 1

Middle 2.07 (1.46, 2.93) 2.21 (1.37, 3.57)

Poorest 1.75 (1.16, 2.61) 1.75 (1.00, 3.06)

PHC type##wealth (Ref: richest)

FHS#middlec 0.44 (0.27, 0.71) 0.31 (0.17, 0.58)

FHS#poorestc 0.59 (0.36, 0.96) 0.46 (0.25, 0.85)

Note. CI = confidence interval; FHS = Family Health Strategy; HR=hazard ratio; PHC=primary health care; SPH= self perception of health; TPHC= traditional
primary health care. Level 1 = adjusted to socioeconomic conditions: marital status, skin color, multigenerational household, per capita income, school and
wealth. Level 2: adjusted to selected variables from level 1 + health behaviors: smoking and physical inactivity. Level 3: adjusted to selected variables from
levels 1 and 2 + health conditions: hypertension, diabetes, depression, disabilities, and SPH. Level 4: adjusted to selected variables from levels 1, 2, and 3 +
demographic conditions: gender and age. Level 5: adjusted to selected variables from levels 1, 2, 3, and 4 + health service indicators: PHC type, home health
care, private health insurance, hospitalization, and visited a doctor.

aTestparm (Wald test).
bFinal adjustment model for all-cause mortality included the following: marital status, per capita income, school, inactivity, disability, SPH, age, gender, home
health care, visited a doctor, hospitalization, and interaction between PHC type and wealth. Final adjustment model for avoidable mortality included the
following: marital status, per capita income, school, inactivity, disability, SPH, age, gender, PHC type, home health care, private health insurance, visited a
doctor, hospitalization, and interaction between PHC type and wealth.

cReference level is richest in FHS. Test of proportional-hazards assumption with a robust variance-covariance matrix used the following: all-cause mortality—
level 2: inactivity P = .003, and level 5: home health care P = .022; avoidable-cause mortality—level 2: inactivity P = .001, and level 4: gender P = .011.

932 Research Peer Reviewed Kessler et al.

RESEARCH & ANALYSIS
A
JP
H

M
ay

20
21

,V
o
l1

11
,N

o
.5

http://www.ajph.org
http://www.ajph.org


Regarding all-cause mortality risk by

age group in TPHC and the FHS, ad-

justed for gender and wealth, there was

a difference between the youngest and

the middle age group in the FHS (60–64

years: hazard ratio [HR] = 0.24; 95%

confidence interval [CI] = 0.17, 0.33; 65–

74 years: HR= 0.40; 95% CI = 0.31, 0.51;

≥75 years = reference) that was not

found in TPHC (60–64 years: HR=0.36;

95% CI = 0.25, 0.51; 65–74 years:

HR=0.38; 95% CI = 0.29, 0.50; ≥ 75

years = reference). Figure 1 shows all-

cause mortality risk by PHC type among

those aged 60 to 64 years, adjusted for

gender, age, and wealth; it suggests a

lower mortality risk among those in the

FHS (HR= 0.64; 95% CI = 0.40, 1.01)

compared with TPHC, attaining marginal

significance (P = .056). There was no

difference in mortality risk by PHC type

among those aged 65 to 74 years

(P = .523) and those 75 years or older

(P = .370; Figures A and B, available as a

supplement to the online version of this

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

Avoidable mortality corresponded

to 67.4% of the total deaths, and there

was no difference in the proportion by

PHC type (TPHC=62.8% and FHS=

71.3%; P= .097). Among the avoidable

causes, 87.1% were related to non-

communicable diseases, 11.1% to in-

fectious causes, and 1.8% to external

causes. There were no avoidable causes

of death related to immune preventive

actions. Poorly defined causes com-

prised 2.5%. Figure 2 shows avoidable

mortality risk by PHC type among those

aged 60 to 64 years. No difference was

found (FHS: HR=0.70; 95% CI = 0.39,

1.26; P= .235), with similar results

among those aged 65 to 74 years

(P = .247) and those 75 years or older

(P = .087; Figures C and D, available as a

supplement to the online version of this

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

In the first level of the multivariable-

adjusted regression model (Table 2),

wealth was not associated with mortality.

In the final adjusted model, wealth was

associated with all-cause and avoidable

mortality, with a higher risk among the

middle group and the poorest. Interac-

tion analyses revealed that the effect of

wealth on mortality was modified by PHC

type (likelihood-ratio test P= .004). In the

FHS, the middle and the poorest wealth

group had lower risk of all-causemortality

(middle: HR=0.44; 95% CI= 0.27, 0.71;

poorest: HR= 0.59; 95% CI = 0.36, 0.96)

and avoidable mortality (middle: HR=0.31;

95% CI= 0.17, 0.58; poorest: HR=0.46;

95% CI= 0.25, 0.85), compared with the

richest (Table 2).

DISCUSSION

To our knowledge, this is the first study

to analyze the role of the FHS in reducing

social inequalities in mortality among

older Brazilian adults. As expected, so-

cial vulnerability is higher in those living

FIGURE 1— All-Cause Mortality by Primary Health Care Coverage in Age
Group 60–64 Years, Adjusted for Gender, Age, and Wealth: The SIGa-Bagé
Cohort Study, Bagé, Rio Grande do Sul, Brazil, 2008–2017

Note. FHS = Family Health Strategy; TPHC= traditional primary health care. The sample size was 309
observations and 83 failures.

FIGURE 2— Avoidable Mortality by Primary Health Care Coverage in Age
Group 60–64 Years, Adjusted for Gender, Age, and Wealth: The SIGa-Bagé
Cohort Study, Bagé, Rio Grande do Sul, Brazil, 2008–2017

Note. FHS= Family Health Strategy; TPHC= traditional primary health care. The sample size was 309
observations and 55 failures.
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in FHS areas, and consequently a higher

proportion of health problems were

observed in these areas. However, the

FHS was negatively associated with all-

cause mortality in the youngest age

group, a result not found among those

covered by TPHC. Moreover, PHC type

significantly modified the effect of wealth

on all-cause and avoidable mortality, with

the FHS having a protective role among

the middle and lowest wealth groups.

A middle-income country like Brazil is

the perfect setting for evaluating the

relationship between PHC and health

inequalities.8,15,19 Brazil has some of

the world’s highest income (Gini coef-

ficient = 0.53 in 2017)31 and health

inequalities3,32 along with one of world’s

fastest population aging rates.5 Despite

the need of more studies that address

social inequalities in mortality among

older adults in low- and middle-income

countries,3 the effect of social determi-

nants on health is well-known.4,5 What is

not yet clear is the impact or effective-

ness of health programs and policies,

such as those based on PHC principles,

in addressing the social determinants of

health and reducing health inequalities.

The characteristics of the FHS enable

the health team to deliver health actions

throughout the life course for those with

social and health vulnerabilities, reducing

mortality in the youngest age group. The

youngest elderly have a higher probability

of being in the early stages of disease

development, mainly noncommunicable

diseases, which facilitates treatment, re-

covery, prevention of complications, and,

when offered, health service access and

quality, home health care, and health

promotion and education—a role of the

FHS. Intervening in the disease pathway is

away to reduce hospitalizations and avoid

premature mortality.

The higher proportion of avoidable

mortality corroborates evidence from

other Brazilian studies.33 We found no

other study dealing specifically with the

impact of PHC types on avoidable

mortality due to interventions at the

SUS.27 There are, however, studies on

hospitalizations from ambulatory care–

sensitive conditions that suggest that

the FHS is more equitable than TPHC.34

Interaction analysis highlighted that

PHC coverage type modified the effect

of wealth on mortality. Survival proba-

bilities were higher among the middle

and the lower wealth groups compared

with the richest in FHS areas. This study

showed a greater effect of the FHS on

social inequalities in all-cause and

avoidable mortality than we expected,

confirming the effectiveness of the FHS

in reducing social inequalities. A recent

study showed that FHS utilization in

urban poor Brazilian populations was

associated with lower mortality risk, with

greater reductions among more de-

prived racial/ethnic and socioeconomic

groups.20 Relevant characteristics of the

FHS that differ from those of TPHC and

that could explain our findings include

the presence of multidisciplinary teams

that include community health workers,

better access and quality, home health

care, monitoring and follow-up care

delivered in the neighborhood and in-

dividuals’ homes, and targeting actions

toward the family and individuals in the

community.

The FHS alone cannot protect one

from exposure to social and lifestyle risk

factors. However, it is able to reduce

health inequalities by addressing one’s

health needs. In part, these results could

be related to social policies imple-

mented during the last 2 decades (e.g.,

the Bolsa Família Program, whose con-

ditional cash transfers benefit low-

income families).7 Evidence from Brazil

shows that reduction in infant mortality

was associated with both greater

coverage by the FHS and the Bolsa

Família Program, demonstrating the

importance of combining interventions

for the most vulnerable populations.35

The superiority of the FHS over TPHC

has become a national and international

consensus.15 However, these gains are

fragile. Brazil is undergoing a sociopo-

litical and economic transition, accom-

panied by austerity policies, changes in

the financing of health programs, and

reorganization of successful health

programs, which is likely to adversely

affect the SUS and PHC, worsening in-

equalities.7 These changes and their

impact on health must be monitored.

Brazilian experts in PHC services

propose the universalization of the FHS,

political commitment, sufficient public

financing, and efficient allocation of re-

sources to increase the superiority of

the FHS7,8,15 in facing increased health

and social demands among older adults,

the users most affected by multi-

morbidity and mental health

problems.15

Strengths and Limitations

This study has strengths and limitations.

Its strengths are its long follow-up pe-

riod and high response rate. Further-

more, the data collected at baseline

were obtained by trained professionals

using standard techniques with quality

control checks. The findings are from a

city of more than 100 000 inhabitants in

the south of Brazil, and despite the low

number of observations, we had the

power to find statistical differences.

Among the limitations, both the PHC

coverage type and the other covariates

were assessed only at baseline; there-

fore, we did not capture any change in

these variables over time. The present

study also did not allow us to perform

analyses for specific causes of death.
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Because the information on doctor-

diagnosed conditions was self-reported,

there is a risk of underestimating the

prevalence of comorbidities. Another

limitation of this study is that it consid-

ered all older ages, whereas the classi-

fication of avoidable mortality due to

interventions at the SUS was intended

for the population aged 5 to 69 years.27

Public Health Implications

The FHS is a powerful tool for reduc-

ing social inequalities in all-cause and

avoidable mortality among older adults.

It is an effective approach to organizing

PHC and may accelerate the achieve-

ment of the goal of health for all. The

expansion of FHS coverage and the

strengthening of health policies based

on PHC principles should be considered.

However, the expansion of the FHS

should not be only about the number of

health teams but also about effective

health actions, putting into practice

Brazil’s policy on health promotion. Bagé

city has achieved equity in health

through political stability and sustained

health investment, a model that pro-

vides important lessons for other cities

around the world.
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Change Over Time in Public Support for
Social Distancing, Mask Wearing, and
Contact Tracing to Combat the COVID-
19 Pandemic Among US Adults, April to
November 2020
Colleen L. Barry, PhD, MPP, Kelly E. Anderson, MPP, Hahrie Han, PhD, Rachel Presskreischer, MS, and Emma E. McGinty, PhD, MS

  See also Gollust, p. 765.

Objectives. To examine how sociodemographic, political, religious, and civic characteristics; trust in science;

and fixed versus fluid worldview were associated with evolving public support for social distancing, indoor

mask wearing, and contact tracing to control the COVID-19 pandemic.

Methods. Surveys were conducted with a nationally representative cohort of US adults in April, July, and

November 2020.

Results. Support for social distancing among US adults dropped from 89% in April to 79% in July, but then

remained stable in November 2020 at 78%. In July and November, more than three quarters of respondents

supportedmaskwearing andnearly asmany supported contact tracing. In regression-adjustedmodels, support

differences for social distancing,maskwearing, and contact tracingweremost pronouncedby age, partisanship,

and trust in science. Having a more fluid worldview independently predicted higher support for contact tracing.

Conclusions. Ongoing resistance to nonpharmaceutical public health responses among key subgroups

challenge transmission control.

Public Health Implications. Developing persuasive communication efforts targeting young adults, po-

litical conservatives, and those distrusting science should be a critical priority. (Am J Public Health. 2021;111:

937–948. https://doi.org/10.2105/AJPH.2020.306148)

Nonpharmaceutical public health

measures—including social

distancing,1–3 mask wearing,4,5 and con-

tact tracing6—are critical approaches to

combatting the COVID-19 pandemic.

Since lockdowns were lifted in early

summer 2020, the uptake of these

measures has depended largely on vol-

untary adoption. Nearly a year into the

pandemic, we know relatively little about

which factors facilitate or impede public

support for adherence to lifesaving

public health measures aimed at

controlling disease transmission. Little

scholarly research has explored this

question, and most press accounts of

variable adoption of public health mea-

sures have focused on young adults,7

political conservatives,8-10 men,11 and

rural residents.12

Factors such as beliefs about science

may also play a role.13,14 Distrust of

science has the potential to create fertile

ground for misinformation to take hold.

Likewise, social networks through reli-

gious affiliations or civic organizations or

norms within geographic regions may

be influential in determining attitudes

about social distancing, mask wearing,

and contact tracing.

Finally, whether a person has a fixed

or fluid worldview could provide an al-

ternative explanation for diverging

public views on social distancing, mask

wearing, and contact tracing to com-

bating the pandemic. A person with a

fixed worldview—sometimes described

as having an authoritarian worldview15—

tends to prioritize social order and
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hierarchies to bring a sense of control to

a world that is perceived to be chaotic.16

This construct has taken on renewed

relevance in light of the economic and

social instability brought on by the

pandemic. In their book Prius or Pickup?

How the Answers to Four Simple

Questions Explain America’s Great Divide,

Hetherington and Weiler explain

worldview as what is going on deep

down inside people and their percep-

tion of labeling the world as a dangerous

place (fixed) or not a dangerous place

(fluid).16 The concept of worldview has

gained increased prominence among

scholars attempting to explain the

growing divide in fundamental beliefs,

distinct from political partisanship, that

characterized the Trump administration.

In this study, we analyzed data from 3

data collection waves of a nationally

representative cohort survey of US

adults. We used public opinion data

from April, July, and November 2020 to

examine how sociodemographic, political,

religious, and civic characteristics; trust in

science; and worldview were associated

with evolving public support for social

distancing, indoor mask wearing, and

contact tracing to control the COVID-19

pandemic. While various data collection

efforts are underway to capture the ex-

periences of people in the United States

during the COVID-19 pandemic,17,18 we

are aware of no nationally representative

studies that track public attitudes longi-

tudinally on these topics across multiple

phases of the pandemic in 2020.

METHODS

We fielded 3 waves of the Johns Hopkins

COVID-19 Civic Life and Public Health

Survey collected from April 7 to 13, 2020

(wave 1), July 7 to 22, 2020 (wave 2),

and November 11 to 30, 2020 (wave 3)

using NORC’s AmeriSpeak Panel. The

AmeriSpeak Panel is a probability-based

panel designed to be representative of

the US adult population. The panel is

drawn from NORC’s area probability

sample and US Postal Service addresses

and covers 97% of US households.19 The

AmeriSpeak panel’s recruitment rate is

34%, and the panel includes approxi-

mately 35 000 individuals. NORC ob-

tained informed consent before

enrolling individuals in the AmeriSpeak

Panel. The sample for this study was

drawn from the AmeriSpeak panel who

completed the survey online, with 1468

respondents (70.4% completion rate) in

wave 1. Of the original wave-1 respon-

dents, 1337 responded in wave 2, and

1222 responded in wave 3, resulting in

91% and 92% completion rates, re-

spectively. (See Appendix, Exhibit B,

available as a supplement to the online

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

org, to compare unweighted and

weighted socioeconomic and political

characteristics of the study population

to national data.) Data analyses were

restricted to the 1222 respondents who

completed all 3 survey waves.

Measures

Outcome measures. In all waves, we

used 5-point Likert scales to measure

respondents’ support for the importance

of social distancing to slow transmission

of the coronavirus (extremely important

to not at all important). In waves 2 and 3

only, we used 5-point Likert scales to

measure respondents’ agreement that

wearing a mask in indoor public spaces

and contact tracing are important for

slowing coronavirus transmission (from

strongly agree to strongly disagree).

Contact tracing was defined as tracking

and identifying people who might have

come in contact with an individual

infected with COVID-19 and asking them

to quarantine to slow disease

transmission. For parsimony and

interpretability, Likert scales were

collapsed to dichotomous outcome

measures of support for social distancing,

mask wearing, and contact tracing.

Respondents who answered that social

distancing is extremely or moderately

important were coded as 1, and those

who answered that it is neutral, slightly

important, or not important at all were

coded as zero. Respondents who

answered that mask wearing or contact

tracing is extremely or moderately

important were coded as 1, and those

who answered that it is neutral, slightly

important, or not important at all were

coded as zero. (See Appendix, Exhibit A,

for exact wording of the survey questions

used and Appendix Exhibits D and E for

full distributions for all measures).

Explanatory measures. We collected

detailed sociodemographic and health

characteristics including gender, race

and ethnicity (non-Hispanic White,

non-Hispanic Black, other non-His-

panic, and Hispanic), age (18–34, 35–

49, 50–64, or ≥65 years), household

income (< $35 000, $35 000–74 999,

or ≥$75 000), education (high-school

diploma or less, some college, bachelor’s

degree, or greater), and self-reported

health status (excellent, good, fair, or

poor). To reflect the dynamic nature

of employment status, we looked

at change in employment across

waves categorizing respondents as

continuously employed across all

waves, employed in March 2020 but

unemployed or not in the workforce for

another reason in July or November

2020, or not employed in March 2020

(i.e., unemployed, caregiver, retired,

disabled, or not working for a not-

classified reason). Respondents were

categorized as residing in a census
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region (Northeast, Midwest, South, or

West) and by the urbanicity of their

locale (metropolitan, micropolitan, or

rural).

Respondent political party affiliation

was coded as Democrat, Independent,

or Republican. We categorized respon-

dents as attending religious services

“often” if they reported attending ser-

vices nearly every week or more fre-

quently, “sometimes” if they reported

attending services less than once per

year to about once a month, “never,” or

“unknown.” To measure civic engage-

ment, we asked respondents whether

they never, rarely, sometimes, or often

participated in 3 types of civic engage-

ment. Respondents were given the fol-

lowing prompt: “We want to understand

how you have been interacting with

others in your community since March

2020. Since March, how often have you

done the following?” (1) Participated in

offering aid or support to others,

through formal or informal community

organizations, including social service

organizations, faith-based organiza-

tions, or informal groups providing aid;

(2) Participated in advocacy around

changes you would like to see from

government through a community-

based or digital civic, political, or faith-

based organization; and (3) Interacted

with other people in the community to

think about what you can do together to

help solve some of the problems people

have been experiencing. Respondent

were coded as “engaged” if they an-

swered “often” or “sometimes” to 1 or

more questions.

To measure trust in science, respon-

dents were asked “In general, would

you say that you trust science a lot,

some, not much, or not at all?” Those

responding “not much” (n = 53) and “not

at all” (n = 12) were collapsed into a

single category. We coded worldview

following previous research16,20 based

on 4 questions about child rearing. Re-

spondents were asked which they

thought was more important for a child:

(1) to have independence or respect for

elders, (2) obedience or self-reliance, (3)

to be considerate or to be well-behaved,

and (4) to have curiosity or good man-

ners. Respondents who selected “re-

spect for elders,” “obedience,” “well-

behaved,” and “good manners” were

categorized as having fixed worldview.

Respondents who selected “indepen-

dence,” “self-reliance,” “considerate,” and

“curiosity” were categorized as having a

fluid worldview. All other respondents

were categorized as mixed.

Statistical Analyses

We tested for unadjusted differences in

support for social distancing in April, July,

and November, and for indoor mask

wearing and contact tracing in July and

November overall and stratified by po-

litical partisanship, trust in science, and

fixed versus fluid worldview using the χ2

test. We used logistic regression to es-

timate differences in public support for

social distancing, mask wearing, and

contact tracing within each wave

and across waves adjusting for gender,

race/ethnicity, age, household income,

education, health status, frequency

of attending religious service, civic en-

gagement, geographic region, county

urbanicity, political party affiliation, trust

in science, and worldview. We calculated

average predicted probabilities of sup-

port within each subgroup using the

observation values in our sample for all

other variables.

Independent variables came from

survey baseline data, wave 1, or wave 2

data collection. For nonvarying respon-

dent characteristics, we used data from

baseline or wave 1 including gender,

race/ethnicity, age, education level, po-

litical affiliation, geographic region, and

urbanicity. Trust in science and fixed

versus fluid worldview, collected in wave

1, were treated as static over the study

period. (We asked respondents about

trust in science at each wave and found

minimal over-time variation; worldview

was asked about in wave 1 only.)

Household income and religiosity came

from baseline and health status, and

civic engagement came from wave 2.

The individual values for these 4 mea-

sures were treated as unvarying across

the 3 waves; however, they could have

changed over the study period. We

calculated the employment change

variable using multiple waves of data.

We conducted all analyses in Stata ver-

sion 16 (StataCorp LP, College Station,

TX), applying survey weights to calculate

nationally representative estimates.

RESULTS

From April to July 2020, public support

for social distancing to slow coronavirus

transmission dropped from 89% to 79%

among US adults, but then remained

stable at 78% support in November

2020 (Figure 1). While no data on public

support for mask wearing in indoor

public spaces or contact tracing was

available for April, support was at 80% in

July and 79% in November for mask

wearing and at 74% in July and 73% in

November for contact tracing.

Figure 2 shows unadjusted differences

in support for social distancing in April,

July, and November 2020 and for indoor

mask wearing and contact tracing in July

and November stratified by partisanship,

trust in science, and fixed versus fluid

worldview. Public support among Demo-

crats was consistently higher than among

Independents and Republicans for all 3

public health approaches. In November,
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the support gap between Democrats and

Republicans was 30 percentage points for

social distancing, 26 percentage points for

mask wearing, and 28 percentage points

for contact tracing. The support gaps in

November between adults who trusted

science a lot and not much or not at all

were 45 percentage points for social dis-

tancing, 45 percentage points for mask

wearing, and 55 percentage points for

contact tracing. Unadjusted differences

between those with a fixed and fluid

worldviewwere statistically significant in all

time periods for all 3 public health ap-

proaches. For mask wearing, for example,

support among those with a fixed

worldview was 25 percentage points

lower relative to those with a fluid

worldview in November 2020.

Adjusted Support for Social
Distancing Over Time

Adjusted regression models controlling

for covariates displayed in Table 1 show

large, consistent differences in public

support for social distancing across all 3

time periods by subgroup. Adjusted

support for social distancing was lowest

among Republicans, particularly in July

and November, and among those

trusting science not much or not at all.

Table 1 also shows substantial de-

clines over time in public support for

social distancing based on adjusted re-

gression models controlling for cova-

riates. From April to November, the

most striking declines in public support

for social distancing (of 15 percentage

points or greater) in adjusted models

were among young adults aged 18 to 34

years (15.2 percentage points), those

with some college education (15.4 per-

centage points), those with health status

self-reported as excellent (18.5 per-

centage points), Republicans (21 per-

centage points), those residing in the

Northeast (22.7 percentage points), and

those trusting science some, or not

much or not at all (18.4 and 19.2

percentage points, respectively). Im-

portantly, most declines occurred be-

tween April and July, with support levels

largely unchanged from July to Novem-

ber. The only exception to this were

respondents with fair to poor health

status. Within this group, little change

was observed in support for the im-

portance of social distancing from April

to July (88.1% vs 86.4%), but support

dropped 8.2 percentage points to 78.2%

in November. Declines in support for

social distancing over time among

Blacks and Latinos, Democrats, those

engaged in civic life, and those residing

in the West were minimal and statisti-

cally insignificant in adjusted models.

In April 2020, those who reported

being engaged civically with their com-

munities had nearly identical levels of

support for social distancing as those

who reported being unengaged (89.0%

vs 86.2%; P = .894). However, support

dropped off significantly among the

unengaged from April to November

2020 (–10.2 percentage points). By

contrast, the decline in support for social

distancing over time among those

reporting attending religious services

often, sometimes, or never was sizable

and fairly uniform (10.5, 11.9, and 13.5

percentage point declines, respectively).

Adjusted Support for Mask
Wearing and Contact Tracing

Adjusted regression models controlling

for covariates displayed in Table 2 show

large differences in public support for

mask wearing and contact tracing by

sociodemographic, political, religious,

and civic characteristics; trust in science;

and worldview in both July and August

2020. Results were consistent over the 2

periods with no statistically significant

declines in support from July to Novem-

ber detected among any subgroups.

0 10 20 30 40 50 60 70 80 90 100

Social Distancing Important

Wave 1

Wave 2

Wave 3

Indoor Mask Wearing Important

Wave 2

Wave 3

Contact Tracing Important

Wave 2

Wave 3

Percentage

FIGURE 1— Unadjusted Differences in Public Support Among US Adults for
Public Health Measures to Prevent Coronavirus Transmission in April,
July, and November 2020

Note. The figure shows point estimates and 95% confidence intervals for support for each public
health measure by wave. Respondents were only asked about the importance of wearing a mask or
contact tracing in waves 2 and 3, not wave 1. Respondents who answered that social distancing is
extremely or moderately important were coded as 1, and those who answered that it is neutral,
slightly important, or not important at all were coded as zero. Respondents who answered that mask
wearing or contact tracing is extremely or moderately important were coded as 1, and those who
answered that it is neutral, slightly important, or not important at all were coded as zero.
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In both periods, adults older than 50

years were more likely to view both mask

wearing and contact tracing as important

relative to younger adults. In November,

women were more likely to support

contact tracing (76.4%) compared with

men (68.1%). No differences were iden-

tified between women and men in sup-

port for mask wearing. Adults with higher

incomes were more likely than those in

lower-income households to support

mask wearing and contact tracing, and

those with a bachelor’s degree or greater

were also more likely to support mask

wearing compared with those with less

education. In both July andNovember, the

support gap between Democrats

and Republicans on mask wearing and

contact tracing was more than 20 per-

centage points. Support gaps between

those trusting science and those with

doubts about science were large in both

time periods. In November, for example,

89.2% of those trusting science supported

mask wearing compared with only 55.1%

of those reporting trusting science not

much or not at all, a 34-percentage-point

support gap. Similarly, in November, 82.6%

of those trusting science supported con-

tact tracing compared with 34.8% among

those trusting science not much or not at

all, a 47.8-percentage-point support gap.

We found no differences in support for

mask wearing among those with a fixed

versus fluid worldview in adjusted models.

However, those with a fixed or a mixed

worldview were less likely to support

contact tracing comparedwith thosewith

a more fluid worldview in November.

DISCUSSION

This study explored shifting public atti-

tudes in April, July, and November 2020

on nonpharmaceutical COVID-19 miti-

gation approaches. Over this period,

rhetoric on public health responses

became increasingly polarized and
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Not much/not at all

Worldview
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Wave 2 (Jul 2020) Wave 3 (Nov 2020)
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Wave 1 (Apr 2020)

Wave 2 (Jul 2020) Wave 3 (Nov 2020)
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a b c

FIGURE 2— Unadjusted Differences in Public Support Among US Adults for (a) Social Distancing, (b) Indoor Mask
Wearing, and (c) Contact Tracing by Political Partisanship, Trust in Science, andWorldview inApril, July, andNovember
2020

Note. The figure shows point estimates and 95% confidence intervals for support for each public health measure by wave. Respondents were only asked
about the importance of wearing a mask or contact tracing in waves 2 and 3, not wave 1. Partisanship was assessed at baseline; trust in science and worldview
were assessed in wave 1. Respondents who answered that social distancing is extremely or moderately important were coded as 1, and those who answered
that it is neutral, slightly important, or not important at all were coded as zero. Respondents who answered that mask wearing or contact tracing is extremely
or moderately important were coded as 1, and those who answered that it is neutral, slightly important, or not important at all were coded as zero.
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TABLE 1— Adjusted Public Support for Importance of Social Distancing Among a National Sample of US
Adults in April, July, and November 2020

Social Distancing
Important Wave 1

(April 2020),
Predicted

Probability of
Support

Social Distancing
Important Wave 2

(July 2020),
Predicted

Probability of
Support

Social Distancing
Important Wave 3
(November 2020),

Predicted
Probability of

Support

Adjusted
Percentage Point
Change (April to

July 2020)

Adjusted
Percentage Point
Change (July to
November 2020)

Adjusted
Percentage Point
Change (April to
November 2020)

Gender

Male (Ref) 88.7 78.9 74.9 −9.8†† −4.0 −13.8††

Female 89.3 79.7 80.0 −9.6†† 0.3 −9.3††

Race/ethnicity

Non-Hispanic
White (Ref)

90.1 78.0 76.2 −12.1†† −1.8 −13.9††

Non-Hispanic Black 86.2 83.4 76.2 −2.8 −7.2 −10.0

Non-Hispanic other 91.8 85.4 88.1** −6.4 2.7 −3.7

Hispanic 85.8 78.9 77.4 −6.9 −1.5 −8.4

Age, y

18–34 (Ref) 86.8 72.3 71.6 −14.5†† −0.7 −15.2††

35–49 84.1 72.4 72.4 −11.7†† 0.0 −11.7††

50–64 91.2 84.6** 82.4** −6.6† −2.2 −8.8††

≥65 94.3* 89.1** 84.5** −5.2† −4.6 −9.8††

Household income, $

<35 000 (Ref) 88.2 73.4 73.9 −14.8†† 0.5 −14.3††

35000 –74999 89.8 81.7* 77.8 −8.1†† −3.9 −12††

≥75 000 89.0 81.9* 80.3 −7.1† −1.6 −8.7††

Education

≤high-school
diploma (Ref)

86.9 76.9 76.9 −10.0†† 0.0 −10.0††

Some college 90.9 79.3 75.5 −11.6†† −3.8 −15.4††

≥bachelor’s degree 90.1 82.6 80.3 −7.5†† −2.3 −9.8††

Health status

Excellent (Ref) 90.3 76.5 71.8 −13.8† −4.7 −18.5††

Very good 89.1 77.1 76.3 −12.0†† −0.8 −12.8††

Good 89.1 78.2 79.8 −10.9†† 1.6 −9.3††

Fair or poor 88.1 86.4 78.2 −1.7 −8.2† −9.9†

Employment status

Employed in March,
July, and November
(Ref)

89.1 77.7 76.5 −11.4†† −1.2 −12.6††

Employed in March,
but unemployed or
not inworkforce for
another reason in
July or November

92.1 82.7 77.3 −9.4† −5.4 −14.8††

Not employed in
March

87.7 80.2 78.8 −7.5† −1.4 −8.9†

Political affiliation

Democrat (Ref) 95.9 93.0 91.2 −2.9 −1.8 −4.7

Independent 86.9** 79.0** 77.1** −7.9†† −1.9 −9.8††
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“COVID fatigue” regarding the sustained

effort needed to maintain social dis-

tancing set in. Support for social dis-

tancing dropped sharply from April to

July, but then stabilized in November. By

November, 9 months into the pandemic,

more than three quarters of US adults

supported social distancing and mask

wearing, and nearly as many (73%)

supported contact tracing. Adjusted

differences in support for social dis-

tancing, indoor mask wearing, and

TABLE 1— Continued

Social Distancing
Important Wave 1

(April 2020),
Predicted

Probability of
Support

Social Distancing
Important Wave 2

(July 2020),
Predicted

Probability of
Support

Social Distancing
Important Wave 3
(November 2020),

Predicted
Probability of

Support

Adjusted
Percentage Point
Change (April to

July 2020)

Adjusted
Percentage Point
Change (July to
November 2020)

Adjusted
Percentage Point
Change (April to
November 2020)

Republican 84.2** 65.2** 63.2** −19.0†† −2.0 −21.0††

Religious service
attendance

Never (Ref) 89.4 76.0 75.9 −13.4†† −0.1 −13.5††

Sometimes 89.0 80.0 77.1 −9.0†† −2.9 −11.9††

Often 89.7 79.0 79.2 −10.7†† 0.2 −10.5††

Unknown 87.1 83.4 77.9 −3.7 −5.5 −9.2

Civic engagement

Unengaged (Ref) 89.0 78.8 77.4 −10.2†† −1.4 −11.6††

Engaged 89.6 86.5 78.3 −3.1 −8.2 −11.3

Trusts science

A lot (Ref) 93.7 87.6 87.9 −6.1†† 0.3 −5.8††

Some 86.4** 72.9** 68.0** −13.5†† −4.9 −18.4††

Not much or not at
all

68.0** 50.0** 48.8** −18.0 −1.2 −19.2

Worldview

Fluid (Ref) 91.2 81.1 78.1 −10.1†† −3.0 −13.1††

Mixed 88.9 78.9 76.5 −10.0†† −2.4 −12.4††

Fixed 88.3 79.6 79.9 −8.7† 0.3 −8.4†

Region

Northeast (Ref) 94.7 74.0 72.0 −20.7†† −2.0 −22.7††

Midwest 86.9* 75.8 76.5 −11.1†† 0.7 −10.4††

South 89.4 82.7* 79.3 −6.7† −3.4 −10.1††

West 86.4* 80.5 79.5 −5.9 −1.0 −6.9

Urbanicity

Metropolitan (Ref) 89.0 79.6 77.1 −9.4†† −2.5 −11.9††

Micropolitan 89.5 78.4 80.2 −11.1† 1.8 −9.3†

Rural 88.2 77.1 76.7 −11.1 −0.4 −11.5

Note. Logistic regression models examining dichotomous measures of agreement that social distancing is important. Respondents who answered that social
distancing is extremely or moderately important were coded as 1, and those who answered that it is neutral, slightly important, or not important at all were
coded as zero. The table reports average predicted probabilities, which are calculated by using the observation values in our sample for all other variables. The
gender, race/ethnicity, age, household income, education, political affiliation, frequency of attending religious service, region, and county urbanicity variables
are baseline data gathered as part of each individual’s participation in the NORC AmeriSpeak panel. The trust in science andworldview variables were collected
in wave 1. In this table, health status and civic engagement were collected in wave 2. To reflect the dynamic nature of employment status, we looked at change
in employment status across the waves.

*P ≤ .05; **P ≤ .01 statistically significant difference from reference category (top row for each category) within wave 1, within wave 2, or within wave 3.
†P ≤ .05
††P≤ .01 statistically significant difference within row.
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TABLE 2— Adjusted Public Support Among a National Sample of US Adults for Indoor Mask Wearing and
Contact Tracing in July and November 2020

Mask Wearing
Important Wave 2

(July 2020),
Predicted

Probability of
Support

Mask Wearing
Important Wave 3
(November 2020),

Predicted
Probability of

Support

Adjusted
Percentage Point
Change (July to
November 2020)

Contact Tracing
Important Wave 2

(July 2020),
Predicted

Probability of
Support

Contact Tracing
Important Wave 3
(November 2020),

Predicted
Probability of

Support

Adjusted
Percentage Point
Change (July to
November 2020)

Gender

Male (Ref) 80.4 76.7 −3.7 73.2 68.1 −5.1

Female 79.4 81.4 2.0 74.0 76.4** 2.4

Race/ethnicity

Non-Hispanic
White (Ref)

78.3 79.0 0.7 72.1 70.3 −1.8

Non-Hispanic Black 85.0 78.0 −7.0 76.2 75.9 −0.3

Non-Hispanic other 84.3 76.8 −7.5 79.8 80.9* 1.1

Hispanic 80.3 81.3 1.0 74.2 73.0 −1.2

Age, y

18–34 (Ref) 75.8 75.0 −0.8 69.8 71.3 1.5

35–49 71.6 72.4 0.8 64.1 60.9* −3.2

50–64 84.8* 81.7 −3.1 79.4* 76.0 −3.4

≥65 88.8** 88.6** −0.2 83.0** 82.6* −0.4

Household income, $

<35 000 (Ref) 75.4 74.3 −1.1 73.8 65.4 −8.4

35000–74999 79.6 78.6 −1.0 72.1 73.6* 1.5

≥75 000 83.9* 84.4** 0.5 74.9 77.4** 2.5

Education

≤high-school
diploma (Ref)

78.8 76.3 −2.5 69.5 71.3 1.8

Some college 79.8 77.4 −2.4 71.9 70.8 −1.1

≥bachelor’s degree 81.5 85.5** 4.0 80.2 75.7 −4.5

Health status

Excellent (Ref) 81.1 73.8 −7.3 77.1 72.7 −4.4

Very good 77.7 77.3 −0.4 74.8 68.3 −6.5

Good 80.2 80.4 0.2 69.3 71.4 2.1

Fair or poor 82.8 81.8 −1.0 78.5 81.9 3.4

Employment status

Employed in March,
July, and November
(Ref)

76.7 77.4 0.7 69.8 70.7 0.9

Employed in March,
but unemployed or
not inworkforce for
another reason in
July or November

85.0* 86.8* 1.8 74.3 77.4 3.1

Not employed in
March

82.0 78.2 −3.8 78.0* 72.9 −5.1

Political affiliation

Democrat (Ref) 91.0 89.1 −1.9 82.9 81.8 −1.1

Independent 81.1** 80.2** −0.9 75.9 73.5* −2.4
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contact tracing were most pronounced

by age, partisanship, and trust in

science.

The dramatic decline observed in

support for social distancing among

young adults corresponds with evidence

of rapidly rising case counts among

people in their 20s and 30s.21 Young

adults also had much lower support for

TABLE 2— Continued

Mask Wearing
Important Wave 2

(July 2020),
Predicted

Probability of
Support

Mask Wearing
Important Wave 3
(November 2020),

Predicted
Probability of

Support

Adjusted
Percentage Point
Change (July to
November 2020)

Contact Tracing
Important Wave 2

(July 2020),
Predicted

Probability of
Support

Contact Tracing
Important Wave 3
(November 2020),

Predicted
Probability of

Support

Adjusted
Percentage Point
Change (July to
November 2020)

Republican 67.2** 67.4** 0.2 61.0** 61.6** 0.6

Religious service
attendance

Never (Ref) 78.2 77.5 −0.7 71.4 70.7 −0.7

Sometimes 82.4 79.3 −3.1 77.2 73.1 −4.1

Often 75.4 80.4 5.0 72.7 73.0 0.3

Unknown 85.0 78.4 −6.6 69.4 72.5 3.1

Civic engagement

Unengaged (Ref) 80.2 79.4 −0.8 73.7 72.5 −1.2

Engaged 75.2 74.4 −0.8 72.3 72.5 0.2

Trusts science

A lot (Ref) 87.3 89.2 1.9 84.2 82.6 −1.6

Some 74.4** 71.0** −3.4 64.2** 64.9** 0.7

Not much or not at
all

52.2** 55.1** 2.9 41.7** 34.8** −6.9

Worldview

Fluid (Ref) 81.5 86.1 4.6 75.6 83.1 7.5

Mixed 80.6 79.0 −1.6 73.1 71.3** −1.8

Fixed 76.7 76.2 −0.5 74.0 69.3** −4.7

Region

Northeast (Ref) 84.3 78.1 −6.2 78.4 71.4 −7.0

Midwest 77.0 77.5 0.5 69.9 71.9 2.0

South 80.6 83.5 2.9 74.0 73.6 −0.4

West 78.4 73.7 −4.7 73.2 71.8 −1.4

Urbanicity

Metropolitan (Ref) 80.7 79.7 −1.0 73.4 72.3 −1.1

Micropolitan 77.4 79.2 1.8 74.9 75.9 1.0

Rural 73.5 68.6 −4.9 73.4 67.1 −6.3

Note. Logistic regression models examining dichotomous measures of agreement that mask wearing or contact tracing is important. Respondents who
answered that mask wearing or contact tracing is extremely or moderately important were coded as 1, and those who answered that it is neutral, slightly
important, or not important at all were coded as zero. The table reports average predicted probabilities, which are calculated by using the observation values in
our sample for all other variables. The gender, race/ethnicity, age, household income, education, political affiliation, frequency of attending religious service,
region, and county urbanicity variables are baseline data gathered as part of each individual’s participation in the NORC AmeriSpeak panel. The trust in science
and worldview variables were collected in wave 1. In this table, health status and civic engagement were collected in wave 2. To reflect the dynamic nature of
employment status, we looked at change in employment status across the waves.

*P ≤ .05; **P ≤ .01 statistically significant difference from reference category (top row for each category) within wave 1, within wave 2, or within wave 3.
†P ≤ .05
††P≤ .01 statistically significant difference within row.
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mask wearing and contact tracing relative

to those older than 50 years. These

findings reinforce the need for commu-

nication approaches targeting younger

adults to increase their knowledge and

encourage their adherence. Differences

in support for all 3 public healthmeasures

were minimal between men and women

adjusting for other characteristics, un-

dercutting the caricature that men are

unsupportive of mask wearing.11

Stark differences between adults

trusting science and those with doubts

about science persisted in models con-

trolling for political party affiliation. This

suggests that trust in science crosscuts

political partisanship. Among Republi-

cans, 46% reported trusting science a lot,

49% trusted science some, and 5%

trusted science notmuch or not at all (see

Appendix, Exhibit F). Among the subset of

Republicans who trusted science a lot,

three quarters viewed social distancing as

important, but only 52% of Republicans

who trusted science some and 44% who

trusted science not much or not at all

supported social distancing in November

2020. This samepattern held in the earlier

waves of data collection. Beyond the

current pandemic, it will be essential to

develop more effective communication

and outreach methods for tackling dis-

trust in science among the public, re-

gardless of party affiliation, given that

there remains a sizable percentage of the

public who do not trust science.

In adjusted models controlling for

partisanship, having a fixed worldview

was associated with lower support for

contact tracing in November, but not

mask wearing or social distancing. The

notion of a fixed (vs fluid) worldview that

is connected to but distinct from parti-

sanship has been a growing topic of

inquiry following the 2016 election.22,23

Worldview has been hypothesized to

drive mundane areas of personal taste

(e.g., choice of car or pet) and global

shifts such as gravitation in US policy

toward isolationist responses to per-

ceived threats in areas like trade, im-

migration, and law and order.16,24 To our

knowledge, no empirical research has

examined in depth the role of a fixed

versus fluid worldview on public health

attitudes. Those with fixed worldviews

tend to view life in more concrete, black

and white terms and often display a

greater than average need for order,

while those with a more fluid worldview

have more comfort with ambiguity. The

desire for order associated with a fixed

worldview might seemingly imply a

stronger embrace of rule following. As

contact tracing is a function of public

health law, as is mask wearing in loca-

tions with mask mandates on the books,

wemight have expected those with fixed

worldviews to more closely follow legal

required measures.

However, in our analysis, we observed

the opposite—those respondents with

more fixed (and mixed) worldviews sup-

ported contact tracing to control COVID-

19 transmission at lower levels than

those with fluid worldviews. This likely

reflects a higher share of those with fixed

worldviews among President Trump’s

supporters and a tendency to adhere

to the example set by the former

president—in this instance, by dis-

regarding public health mandates. As

Hetherington and Weiler explain, people

with fixed worldviews tend to resonate

with the Trump administration’s core

messaging (e.g., strong antiimmigration

and law-and-order stances).16 That af-

finity with President Trump has likely

been influential in following his lead on

COVID-19 instead of following public

health law. A preference for hierarchy

and deference to strong authority pre-

disposes those with a fixed worldview to

follow a political leader with President

Trump’s personal attributes.

Limitations

While our study offers national esti-

mates of support for public health

measures aimed at controlling the

coronavirus pandemic, several limita-

tions are worth noting. First, our survey

items measuring support for public

health approaches to combat COVID-19

were developed for this study and are

not directly comparable with prepan-

demic attitudes. Second, while the

AmeriSpeak panel used probability-

based recruitment aligning with best-

practice survey research standards, re-

sults may be vulnerable to sampling

biases.25 Third, while attrition was quite

low, those retained across the entire

study period differed from the subset

lost to follow up in waves 2 and 3.

Those lost to follow up were younger;

less likely to be non-Hispanic White;

more likely to be Black; less likely to

have a bachelor’s degree or higher;

more likely to be low income, to reside

in the West of the country, and to

identify as Independent; and less

likely to support social distancing (see

Appendix, Exhibit C).

Fourth, while measures of household

income, religiosity, health status, and civic

engagement were treated as unvarying

across the 3 waves, in reality, they may

have changed over the study period, and

this was an important limitation. Fifth, our

study relied on a general measure of

trust in science; we did not directly

measure trust in the scientific evidence

base for specific public health ap-

proaches (e.g., the science on mask

wearing). We chose to examine opinion

on trust in science in general terms to

capture a broader sentiment tran-

scending any single scientific domain.
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However, we cannot directly measure

how beliefs about the scientific evidence

base underlying specific approaches (e.g.,

the scientific evidence supporting mask

wearing) correspond to support for

strategies to combat the pandemic.

Finally, our sample size may inhibit our

ability to detect statistically significant

differences in support for public health

measures with certain subgroups.

However, our ability to follow the same

survey respondents in April, July, and

November is an important strength of

the approach.

Conclusions

To better mobilize support for the

pandemic response, it is critical to

understand the sources of people’s

skepticism. Public health measures

including social distancing, mask

wearing, and contact tracing are

among the best available options for

controlling coronavirus spread and

minimizing mortality and morbidity

associated with COVID-19. Under-

standing and developing strategies to

tackle subgroups of the population

with lower support for these lifesaving

measures is essential for sustaining

the robust, collective response that will

be needed until widespread immunity

is achieved.
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TheChanging Epidemiology ofHepatitis
C Virus Infection in the United States
During the Years 2010 to 2018
Deborah Holtzman, PhD, MSW, Alice K. Asher, RN, PhD, and Sarah Schillie, MD, MPH, MBA

  See also del Rio and Springer, p. 768.

Hepatitis C virus (HCV) infection remains an important cause of morbidity and mortality throughout

the world, leading to serious health problems among those who are chronically infected. Since 1992,

the Centers for Disease Control and Prevention has been collecting data on the incidence of HCV in-

fection in the United States. In 2018, more than 50000 individuals were estimated to have acute HCV

infection.

The most recently reported data on the prevalence of infection indicate that approximately 2.4 million

people are living with hepatitis C in the United States. Transmission of HCV occurs predominantly through

sharing contaminated equipment for injecting drugs.

Two major events have had a significant impact on the incidence and prevalence of hepatitis C in the

past few decades: the US opioid crisis and the discovery of curative treatments for HCV infection. To better

understand the impact of these events, we examine reported trends in the incidence and prevalence of

infection. (Am J Public Health. 2021;111:949–955. https://doi.org/10.2105/AJPH.2020.306149)

Hepatitis C virus (HCV) infection, the

most commonly reported blood-

borne infection in the United States, is

an important cause of morbidity and

mortality. If left untreated, chronic HCV

infection can lead to serious health

problems, including liver damage, cir-

rhosis, liver cancer, and death. In 2012,

the number of deaths associated with

HCV infection began to surpass the

number of deaths combined from 60

other nationally notifiable infectious

conditions reported to the Centers for

Disease Control and Prevention (CDC).1

TheCDChas been collecting data on the

incidence of HCV infection in the United

States since 1992. In 2018, a total of 3621

cases of acute hepatitis Cwere reported to

the CDC.2 To be reported, acute cases

must meet both clinical (discrete onset of

symptoms and either jaundice or elevated

alanine aminotransferase levels) and

laboratory (positive test for antibodies to

HCV) criteria. However, because infection

with HCV is typically asymptomatic, many

individuals are unaware that they are

infected and either do not seek care or

have limited access to care. Moreover,

many of those at increased risk for HCV

infection are not identified for testing.3 As

a result, their illness is not diagnosed and

they are not reported to public health

authorities as having an acute infection.

Accounting for underreporting and

underascertainment (i.e., cases not

meeting the CDC case definition for acute

hepatitis C),4 the CDC estimates that, in

2018, the actual number of acute hepa-

titis C cases was approximately 50300.

Prevalent HCV infection has been esti-

mated from national population surveys,

and during 2013 to 2016 approximately

2.4 million US residents were reported to

be living with hepatitis C.5 In the United

States, HCV is transmitted primarily

through sharing contaminated equip-

ment for injecting drugs. Two major

events have had an important impact on

the incidence and prevalence of hepatitis

C in the past few decades. One is the

current US opioid crisis, particularly in-

jection of opioids, and the second is the

discovery, development, and marketing

of curative treatments for HCV infection.

EPIDEMIOLOGY OF HCV
INFECTION IN THE UNITED
STATES

These events are reflected by 2 opposing

trends. The most recent estimates of

prevalent HCV infection in the United

States were derived from analyses of

data obtained from respondents to the

National Health and Nutrition Examina-

tion Survey and 4 additional populations:
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incarcerated people, homeless people,

active-duty military personnel, and

nursing home residents.5 The authors

found that, between 2013 and 2016,

approximately 4.1 million individuals

were HCV antibody positive (indicative of

past or current infection) and approxi-

mately 2.4 million were HCV-RNA positive

(indicative of current infection). These

results for the first time indicated a de-

cline in the prevalence of chronic infec-

tion and, consequently, a decrease in

mortality among the infected population

(a decrease that, as the authors sug-

gested, was most likely a result of the

availability and receipt of curative treat-

ment). Moreover, national data from

death certificates show a 26% decline in

the age-adjusted mortality rate for hep-

atitis C, from 5.01 deaths per 100000

population in 2014 to 3.72 deaths per

100000 population in 2018.2

By contrast, after a long decline in in-

cident cases of HCV infection (from 2001

to 2010, the number of reported acute

hepatitis C cases declined 48.2%, from

1640 to 850), the number of newly re-

ported infections increased from 2194 in

2014 to 3621 in 2018; this translates to a

rate increase of 0.7 per 100000 pop-

ulation in 2014 to 1.2 per 100000 pop-

ulation in 2018.2 A more detailed

assessment of trends in incidence re-

veals a number of notable findings.

According to age group, increases in

rates of acute hepatitis C from 2011 to

2018 were larger among individuals 20 to

29 (from 1.2 to 3.1) and 30 to 39 (from 0.8

to 2.6) years of age than among adults in

older age groups and children, although to

a lesser degree there were also increases

among adults aged 40 to 49, 50 to 59, and

60 years or older. Despite a small decline in

incidence from 2016 to 2017 for the first

time among adults aged 40 to 49 years,

this age group again experienced an in-

crease from 2017 to 2018.

The shift over time from older to

younger adults reported with acute hep-

atitis C was similarly demonstrated among

women in the United States in a study by

Ly et al.6 The researchers compared the

number of reported cases of HCV infec-

tion (including past or present infections)

among women of reproductive age (15–

44 years) and women 45 to 64 years of

age from 2006 to 2014. Whereas from

2006 to 2012 the number of cases among

women in the older age group was con-

sistently greater than the number among

those 15 to 44 years old, by mid-2012 the

number of cases among reproductive-

aged women overtook the number in the

older age group and continued to in-

crease through 2014. Consequently, as

cases of HCV infection increase among

women of reproductive age, the risk of

perinatal transmission also rises.

Increases in the incidence rate of HCV

infection are also apparent when the

surveillance data are examined by sex

and race/ethnicity. From 2010 through

2018, rates of acute hepatitis C increased

just over 4-fold among males and nearly

3-fold among females, with a small but

widening difference between the sexes in

the rate of infection over this period.

The data by race/ethnicity show that

from 2003 to 2018, the incidence rate of

acute hepatitis C among American

Indians/Alaska Natives (3.6 per 100 000

population in 2018) remained high rel-

ative to rates in other racial/ethnic

groups. By contrast, Asians/Pacific Is-

landers accounted for fewer cases than

other racial/ethnic groups. The number

of cases among both groups was small

(nationally, only 83 total cases among

American Indians/Alaska Natives and 29

cases among Asians/Pacific Islanders

were reported in 2018), however, and

thus no meaningful trends can be dis-

cerned. What is most striking from these

data is the increase in the rate of

infection among non-Hispanic Whites

between 2010 (0.3 per 100000 pop-

ulation) and 2018 (1.3 per 100000

population), which outpaced the small

increases observed among non-His-

panic Blacks and Hispanics.

Mortality from hepatitis C among US

residents varies by demographic charac-

teristics as well,2 although current patterns

reflect HCV infections that occurred 20 to

30 years ago because of the long lag time

between diagnosis and death. In 2018,

mortality rates were higher among indi-

viduals 55 to 64 and 65 to 74 years old

than among individuals 45 to 54 years old

and those older than 74 years. According

to race/ethnicity, mortality rates were

higher among Blacks than among His-

panics and Whites, and by sex rates were

higher among males than females. Trends

in mortality from 2014 to 2018 show the

same decreases within age, race/ethnicity,

and sex categories as they do overall. It

remains to be seen how future trends in

mortality will unfold with increases in HCV

infection among adults who are younger

and primarily White coupled with the rel-

atively recent arrival of curative treatments.

The CDC also collects hepatitis C data

by risk behavior or exposure category.

Such categories include the following:

injection drug use, men who have sex

with men, multiple sex partners, occu-

pation, dialysis patients, surgery, and

needle stick injury. Injection drug use is

the most frequently reported risk factor,

accounting for more than half of acute

hepatitis C cases each year since 2009. In

2018, 72% of patients with risk factor

information reported injection drug use.

OPIOID USE, INJECTION
DRUG USE, AND HCV
INFECTION

In the United States, rising trends in illicit

use of opioids are evident. In one report,
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data from the 2014 National Survey on

Drug Use and Health showed increasing

nonmedical use of prescription opioids

among individuals 12 years old or older

between 2002 and 2009.7 A study in-

volving Substance Abuse and Mental

Health Services Administration data on

admissions for substance use disorder

treatment showed increases in injection

of any opioid and injection of heroin

from 2007 to 2014, coupled with an

increase in injection of prescription

opioids over the same time period.8

In that study, trends in injection of any

opioid from 2004 to 2014 were com-

pared with trends in the incidence of

acute HCV infection during the same

period to assess whether these events

correlated over time. There were signifi-

cant concurrent increases in reported

cases of acute HCV infection and re-

ported treatment admissions for injection

of any opioid between 2004 and 2014,

increases that were observed for the

nation as a whole as well as among se-

lected demographic populations. Specif-

ically, positive correlations between

injection of any opioid and HCV infection

were observed primarily among individ-

uals who were White and younger than

39 years, regardless of sex.

More recently, Han et al. examined

trends in heroin use and heroin injection

and found overall increases in both use

and injection from 2002 to 2018 among

US adults.9 In addition, they found that

heroin injection was more common

among adults 18 to 49 years old and non-

Hispanic Whites than among older adults

and Blacks or Hispanics, respectively.

The national study that identified the

role of the opioid crisis in increasing

rates of acute HCV infection was pre-

ceded by a similar investigation in which

trends from 2006 to 2012 in cases of

acute infection among adolescents and

young adults (30 years or younger) were

compared with admissions to substance

abuse treatment centers in 4 Appala-

chian states (Kentucky, Tennessee, Vir-

ginia, and West Virginia) attributed to

injection of any opioid.10 The same

concurrent increasing trends in opioid

injection and numbers of cases of HCV

infection were found. What is notable

about this earlier study is that the inci-

dence of acute hepatitis C was signifi-

cantly higher each year (2006–2012)

among adolescents and young adults

who resided in nonurban areas than in

urban areas. In spite of these findings, a

study examining national health insur-

ance claims data revealed that rural

residents were less likely to be screened

for HCV, even when presenting for likely

complications of injection drug use such

as skin infection or overdose.3

Another study illustrates the impact of

HCV infection in the Appalachian region.

Researchers examined trends in HCV

detection amongwomen of childbearing

age, HCV testing among children youn-

ger than 2 years, and the proportion of

infants born to women nationally and in

Kentucky.11 From 2011 to 2014, the

proportion of infants born to HCV-in-

fected women nationally increased by

68%, whereas the proportion in Ken-

tucky increased by 124%. Perinatal HCV

transmission occurs in close to 6% of

infants born to HCV-infected mothers

and is higher among infants born to

mothers coinfected with HIV.12

These studies show increases in rates

of HCV infection in rural areas, but there

are also data that demonstrate high

rates of infection in urban areas. A 2018

study of 5190 people who inject drugs

(PWID) conducted in 10 US cities (Chi-

cago, IL; Dallas and Houston, TX; Los

Angeles and San Francisco, CA; Miami,

FL; New York, NY; Philadelphia, PA; San

Juan, Puerto Rico; and Washington, DC)

showed that more than 62% of PWID

had been exposed to HCV. Forty percent

of the participants had a current HCV

infection, and 4% were identified as

having an acute infection.13

Data from the CDC were also used in a

study conducted by Powell et al. The

authors compared state rates of acute

HCV infection obtained from the CDC

with state rates of misuse of OxyContin

obtained from the National Survey on

Drug Use and Health for the years 2004

to 2015, before and after development

in 2010 of an abuse-deterrent version

of OxyContin.14 When the researchers

compared rates of acute HCV infection

in states with above-median OxyContin

misuse rates and rates in states with

below-median misuse rates, they found

a 222% increase in the former states

and only a 75% increase in the latter

states between 2004 to 2009 and 2011

to 2015. Although the researchers did

not specifically examine injection of

OxyContin in their study, they found a

concurrent increase from 2010 to 2015

in the rate of acute HCV infection and

the mortality rate from heroin. Because

injection drug use is the predominant

mode of HCV transmission, this positive

correlation points to injection of heroin.

Moreover, it has been shown that

rates of heroin injection increased sig-

nificantly between 2003 to 2005 and

2012 to 2014 in the United States,15 also

at the time that rates of HCV infection

were increasing. An additional study

comparing first use of 4 illicit drugs

(heroin, methamphetamine/speed, co-

caine, and crack cocaine) revealed that

the transition from first use of the drug

to injection was most rapid for heroin.16

A further key finding from the Powell

et al. study was the decline from 2010 to

2014 in misuse of OxyContin after the

development of the abuse-deterrent

version, at the same time HCV infections

were increasing.14 Compton et al.
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observed a similar declining trend from

2010 to 2014 in the number of individ-

uals who used nonmedical prescription

opioids and an increase in heroin use

over the same period.7 Fentanyl, fre-

quently sold as heroin, may also be

implicated in increasing HCV infection

rates. Fentanyl is associated with an in-

crease in the frequency of injections,

which in turn is associated with in-

creased risk of HCV transmission.17,18

So, what do the findings from these

studies suggest? First, we see an in-

crease in the number of cases of HCV

infection since 2004, with an estimated

50300 new cases reported in 2018.

Second, most of the newly reported

cases are among adults who are young

(younger than 40 years) andWhite, rates

are rising among both males and fe-

males, and rates are increasing among

those who reside in rural and suburban

areas, particularly in Appalachian and

midwestern states, although selected

urban areas have also experienced high

rates of HCV infection. Third, these

sociodemographic patterns and trends

closely align with those observed among

PWID, specifically those who inject opi-

oids (including prescription opioids,

heroin, and fentanyl).19

STEPS FOR PREVENTION

How, then, can hepatitis C and associ-

ated injection drug use be prevented?

Two important steps are designing and

implementing interventions to prevent

or reduce the infectious disease con-

sequences of injection drug use and

identifying individuals infected with HCV

and linking them to care and treatment.

As demonstrated by prior research, one

of themost effective ways to prevent the

negative sequelae related to injecting

opioids is to provide medications for

opioid use disorder (MOUD) such as

methadone and buprenorphine. More-

over, a systematic review of 44 studies of

PWID showed that when treatment of

substance use disorder and treatment

of hepatitis C occurred simultaneously,

PWID were more engaged in HCV

treatment at all steps of the continuum

from diagnosis to cure.20

However, national survey data show

that there are critical unmet treatment

needs in the United States. In 2018, ap-

proximately 2 million US persons were

estimated to have an opioid use disor-

der.21 Data from a national survey focus-

ing on admissions for treatment of

substance use disorders revealed that, in

2017, only 34% (n=682074) of admis-

sionswere for any opioid use, andof these

admissions only 18% (n=364781) were

for injection of heroin or other opioids.22

A study by Platt et al. reported findings

from a Cochrane review and a meta-

analysis assessing the effects of MOUD

in addition to another important effort

to prevent HCV transmission among

PWID: syringe service programs (SSPs).23

The researchers found that MOUD was

associated with a 50% reduction in the

risk of HCV infection even after adjust-

ment for confounders and stratification

by 3 regions of the world (Australia,

North America, and Europe). However,

for individuals who do not want or

cannot access MOUD, SSPs can provide

access to sterile injection equipment,

education, and referrals to care. Al-

though MOUD alone reduced the risk of

HCV transmission, Platt et al. found that

the benefit of MOUD was strengthened

in combination with SSPs, with a 74%

decrease in the risk of transmission. The

study also revealed a reduced risk of

HCV infection when SSPs provide suffi-

cient sterile equipment for each injec-

tion and are geographically accessible.

For PWID, SSPs may provide not only

access to sterile injecting equipment

and disposal but also opportunities to

receive services on site such as HCV

testing, HIV counseling and testing,

screening for sexually transmitted dis-

eases, vaccinations for hepatitis A and B,

and referral to facilities that provide

MOUD.24,25 Furthermore, data show that

SSPs facilitate entrance to substance

use treatment.26–28 A study following

PWID for 12 months revealed that those

who used an SSP were 2.8 times more

likely to substantially reduce (by more

than 75%) the amount they injected

than those who did not use an SSP and

3.5 times more likely to stop injecting.29

Those who accessed SSPs after study

enrollment were 5 times more likely to

enter drug treatment than those who

did not use a program.

Despite their proven effectiveness,

the geographic spread of these pro-

grams in the United States is limited. In a

study involving commercial laboratory

data, researchers examined the geo-

graphic distribution of SSPs relative to

the number of young people with HCV

infection.30 They found that 80% of

29 382 young people currently infected

with HCV lived more than 10 miles from

an SSP. The median distance was 37

miles, with greater distances in rural

areas and in southern and midwestern

states. The researchers estimated that

2200 more SSPs were needed to ad-

dress these geographic disparities.

Geographic disparities and lack of

access are not the only barriers to ef-

fective prevention of HCV infection

among PWID and engagement of this

population in care. One study examined

the incidence of acute HCV infection and

policies related to HCV preventive and

treatment services for PWID in US states

in 2015–2016, specifically laws govern-

ing access to safe injection equipment

and Medicaid policies regarding eligi-

bility for treatment of HCV infection.31
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The researchers found that only 3 states

had a set of state laws and permissive

Medicaid treatment policies capable of

comprehensively preventing and treat-

ing HCV among PWID: Massachusetts,

New Mexico, and Washington. Because

state and local policies can affect access

to treatment, policymakers might want

to consider the impact of these policies

on infectious disease and public health.

We have even more opportunities to

prevent increases in HCV infection among

PWID with the advent of highly effective

direct-acting antivirals to treat and cure

infection. A modeling study conducted in

2011 showed that treating as few as 10 of

every 1000 PWID could result in de-

creases in the prevalence of HCV infection

by as much as 31% in 10 years.32 This

study assumed that fewer than 63% of

people who are treated will be success-

fully cured, and we know today that more

than 90%will be cured. Ensuring access to

HCV care and treatment among PWID is

an important public health issue. Al-

though some success regarding treat-

ment access has been achieved in terms

of reducing restrictions based on sobri-

ety and disease severity and expanding

provider capacity, barriers remain, in-

cluding those related to obtaining prior

authorization for treatment.

Programs designed to link HCV-in-

fected individuals to care and treatment

have been implemented in various

populations and locales in the United

States, and a number of these efforts

have been evaluated. Most recently, a

study was conducted to examine the

HCV care continuum (i.e., the steps along

the pathway from diagnosis of chronic

HCV infection to cure) among patients

receiving care at 5 federally qualified

health centers in Philadelphia where a

testing and linkage to care program had

been established.33 Although treatment

uptake was low overall, more than two

thirds of patients with HCV infection were

linked to care, and uptake was higher

when treatment was provided on site by

trained primary care providers. New CDC

recommendations for adult hepatitis C

screening should help to increase iden-

tification of HCV infections among

younger adults, who are currently at

greater risk of infection than older

adults34 and who were not included in

previous recommendations as a result of

their birth year cohort.35

To eliminate HCV as a public health

threat—to increase the number of in-

dividuals who are identified with infec-

tion and linked to care and treatment, to

increase access to MOUD and SSPs, and

to attend to the comorbidities experi-

enced by PWID—barriers limiting access

to care among PWID need to be

addressed. These barriers occur at the

system level, including limited access to

care, issues related to cost and insur-

ance coverage, and segregated service

delivery; at the provider level, including

knowledge about HCV and perceptions

or stigma regarding PWID; and at the

patient level, including marginalization

and competing health priorities.36

CONCLUSIONS

What is most notable from the epide-

miology of HCV infection over the past

decade is a decline in prevalence, due in

part to mortality from chronic HCV in-

fection among older adults (i.e., baby

boomers) and, more recently, effective

treatment that has cured many of those

with infections. At the same time, there

has been a rise in incidence as a result of

new infections among younger adults, a

trend that has been intensified by the

opioid crisis. Another consequence is

that, without treatment, it has been

estimated that about 75% to 85% of

people newly diagnosed with acute

infection will progress to chronic infec-

tion, although data from a recent study

of adult members of Kaiser Permanente

Northern California over the years 1998

to 2017 showed a higher prevalence of

spontaneous clearance of HCV infection

of almost 69% by 2017.37

However, as noted, barriers to treat-

ment remain at the system, provider,

and patient levels. Consequently, many

people with HCV infection, particularly

individuals with limited resources and

those who are members of marginalized

populations, do not receive life-saving

treatment, which in turn can result in

higher health care costs associated with

treating chronic HCV infection and un-

interrupted transmission among the

infected population. Such barriers may

impede public health’s ability to meet

the HCV elimination goals outlined in a

2-part report prepared by the National

Academies of Sciences, Engineering, and

Medicine.38 Because of the intersection

of the rise in HCV infections and injection

drug use with the opioid crisis, ex-

panded access to MOUD and SSPs are

key elements in the overall effort to

prevent HCV infection.
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Association of “#covid19” Versus
“#chinesevirus” With Anti-Asian
Sentiments on Twitter: March 9–23,
2020
Yulin Hswen, ScD, MPH, Xiang Xu, MS, Anna Hing, MPH, Jared B. Hawkins, PhD, John S. Brownstein, PhD, and Gilbert C. Gee, PhD

  See also Chou and Gaysynsky, p. 773.

Objectives. To examine the extent to which the phrases, “COVID-19” and “Chinese virus” were associated

with anti-Asian sentiments.

Methods. Data were collected from Twitter’s Application Programming Interface, which included the

hashtags “#covid19” or “#chinesevirus.” We analyzed tweets from March 9 to 23, 2020, corresponding to

the week before and the week after President Donald J. Trump’s tweet with the phrase, “Chinese Virus.”

Our analysis focused on 1273141 hashtags.

Results. One fifth (19.7%) of the 495289 hashtags with #covid19 showed anti-Asian sentiment, compared

with half (50.4%) of the 777852 hashtags with #chinesevirus. When comparing the week before March 16,

2020, to the week after, there was a significantly greater increase in anti-Asian hashtags associated with

#chinesevirus compared with #covid19 (P < .001).

Conclusions. Our data provide new empirical evidence supporting recommendations to use the less-

stigmatizing term “COVID-19,” instead of “Chinese virus.” (Am J Public Health. 2021;111:956–964. https://

doi.org/10.2105/AJPH.2021.306154)

In 2015, theWorld Health Organization

(WHO) wrote

Disease names really domatter. . . .

We’ve seen certain disease names

provoke a backlash against mem-

bers of particular religious or ethnic

communities.1

Consequently, the WHO recommended

using the phrase “COVID-19” to describe

the disease associated with the severe

acute respiratory syndrome coronavirus

2 (SARS-CoV-2) on February 11, 2020.2

On February 24, 2020, the WHO stated,

“Don’t attach locations or ethnicity to

the disease, this is not a ‘Wuhan Virus,’

‘Chinese Virus’ or ‘Asian Virus.’”3 Other

organizations, such as the US Centers

for Disease Control and Prevention

(CDC), issued similar guidelines.

The pandemic provides a natural

experiment to evaluate the conse-

quences of not adhering to these

recommendations. One such test

comes from a comparison of the phrase

“COVID-19” versus “Chinese Virus,” which

was tweeted by previous US president

Donald J. Trump at 18:51:00 on March 16,

2020, from his official verified Twitter

account @realDonaldTrump, which has

since been banned by Twitter as of

January 8, 2021 (https://blog.twitter.

com/en_us/topics/company/2020/

suspension.html):

The United States will be powerfully

supporting those industries, like Air-

lines and others, that are particularly

affected by the Chinese Virus. We

will be stronger than ever before!4

Because the former president used

the platform often, and because of the

power of his office, his tweets could be

highly influential. This was the first

time he used “Chinese Virus,” and,

according to newspaper reports,

there was a rise in hate crimes

against Asians after the president

tweeted.5,6 Yet, many have claimed

that the terms are not discriminatory.

For example:
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It’s not racist. . . . it comes from

China. . . . I want to be accurate.7

—President Trump

Anyonewho complains that it’s racist

or xenophobic to call this virus the

Chinese coronavirus or the Wuhan

virus is a politically correct fool.8

—Senator Tom Cotton, R-AR

Others downplayed the words’

importance, as seen in a newspaper

editorial:

Hurling the racism charge over

such minor issues such as disease

names is silly.9

—David Mastio

Thus, although the scientific community

agrees that “COVID-19” should be used

instead of “Chinese virus,” influential

voices in the government and press

argue otherwise.

Social media data, such as from

Twitter, may provide evidence regarding

these claims. Twitter is an online platform

for publicly expressing thoughts and

feelings, making it useful for examining

real-world behaviors.10 For example,

Twitter has been used to identify political

sentiment to predict election results.11–13

In addition, this information can be used

to conduct ecological momentary as-

sessment (ongoing evaluation of in-the-

moment experiences)14 and has been

used to study shifts in emotions as a result

of natural disasters.15 Therefore, data

from Twitter (tweets and hashtags) have

the potential to detect changes in atti-

tudes that lead to the formation of mass

public opinions,16 including hate toward

specific groups.

People typically use hashtags to sig-

nify agreement and solidarity, but typi-

cally do not add hashtags to statements

that they find disagreeable (similar to

how people use bumper stickers on

cars). Furthermore, hashtags can pro-

liferate allied hashtags (e.g., #black-

livesmatter can inspire use of

#blackpower, #buyblack, and #say-

hername). Thus, hashtags allow infor-

mation to travel beyond the initial social

network and can form collations of

speech.17 This has led researchers to

examine how hate-speech hashtags are

associated with hate crimes.18 In this

research, the variable that best pre-

dicted real-world violence was the

hashtag used in the tweet.17,18

One study examined 69470 tweets

and “#chinavirus” and “#chinesevirus,”

which the authors considered to be

“representative racist hashtags.”19 The

study found temporal fluctuations in use

of these hashtags between January and

March 2020, and suggested that these

fluctuations coincided with worldwide

changes in the policy response to the

pandemic.19 This study provided an

important foundation, but left unan-

swered the question of whether the

phrase “Chinese virus” is inflammatory

in comparison with “COVID-19.” This

question is important for identifying

and describing the consequences of

attaching locations or ethnicity to dis-

eases. Accordingly, we investigate these

hypotheses:

Hypothesis 1: The tweets with the

hashtag #chinesevirus will contain

a greater proportion of anti-Asian

hashtags than the tweets with the

hashtag #covid19.

Hypothesis 2: Anti-Asian hashtags will

rise after the president’s tweet of

“Chinese Virus.”

Hypothesis 3: The rise in anti-Asian

hashtags will be more pronounced

among tweets with #chinesevirus

compared with #covid19.

METHODS

We collected data from Twitter’s Appli-

cation Programming Interface, which

procures tweets from Twitter’s public

stream that included the hashtags

#covid19 or #chinesevirus. Data were

from March 9 to 23, 2020, corre-

sponding to the week before and week

after the president’s tweet with the

phrase, “Chinese Virus.” After excluding

non-English tweets and hashtags, our

analysis sample consisted of 668 597

tweets and 1 273141 hashtags. In ad-

dition, we collected the timestamp of

tweets and users (i.e., tweeters).

Analyses focused on hashtags be-

cause previous research indicates that

hashtags are related to the formation

of hate groups and hate crimes and

because hashtags can be predictive

of behaviors.11,17,18

Anti-Asian Hashtags

We studied whether the hashtags as-

sociated with #covid19 differed in terms

of anti-Asian expressions compared

with hashtags associated with #chine-

sevirus. Tweets with both #covid19 and

#chinesevirus were included in each of

the groups’ analysis. Tweets containing

only #covid19 or only #chinesevirus

without any other hashtags were ex-

cluded in the hashtag analysis. To

characterize anti-Asian expressions, the

hashtags were independently coded

by 2 trained research assistants who

were blinded as to whether the

hashtags belonged to #covid19 or

#chinesevirus.17

The characterization of the hashtag

was done through a qualitative investi-

gation of the tweet and its neighboring

hashtags. A hashtag was considered

anti-Asian if it (1) was opposed to or
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hostile toward the region, the people, or

culture of Asia; (2) demonstrated a

general fear, mistrust, and hatred of

Asian ethnic groups; (3) supported re-

strictions on Asian immigration; or (4)

used derogatory language or condoned

punishments toward Asian countries or

their people. Examples of anti-Asian hash-

tags included #bateatingchinese, #yellow-

manfever, #makethecommiechinesepay,

#disgustingchinese, #commieflu, #chop-

stickchins, and #chinkflu.

We coded as “other” the remaining

hashtags, including those that

1 were neutral (e.g., #washhands) or

positive (e.g., #saferathome);

2 demonstrated hostility toward

other racial groups (e.g.,

#nonrentingtoblacks);

3 were antiimmigrant (e.g., #secure-

ourborders) but not specific to Asians;

4 criticized policies implemented by

the Chinese government about

Hong Kong, Taiwan, and Tibet

(e.g., #tibetpolicestate); and

5 were conspiracy stories (e.g.,

#wuhancoverup).

Disagreements in coding between the

2 raterswasminimal; the interrater reliability

between them was 93.7%. Disagreements

were adjudicated by a third coder.

Temporal Trends

A daily accumulation of the number of

hashtags from tweets with #covid19 and

#chinesevirus was calculated from

March 9 to 23, 2020. In addition, we

calculated and compared the daily

growth of anti-Asian hashtags.

Statistical Analysis

We used the t test to compare the mean

number of tweets per day, users per

day, hashtags per day, and anti-Asian

hashtags per day between the #covid19

and #chinesevirus group tweets. We

used the χ2 test to test the difference in

the change in proportion of anti-Asian

and non–anti-Asian hashtags between

the #chinesevirus and #covid19 groups

before versus after Trump’s tweet, which

occurred at 18:51:00 onMarch 16, 2020.

We used the t test to evaluate the dif-

ference in means before versus after

Trump’s tweet for tweets per day,

hashtags per day, anti-Asian hashtags

per day, and users per day. We con-

ducted analyses with R version 3.6

(R Core Team, Vienna, Austria).

RESULTS

Table 1 compares the #covid19 and

#chinesevirus groups. For the #covid19

group, the total number of tweets was

247958, the mean number of tweets

per day was 6340.8 (SD= 6410.5), the

mean number of users per day was

1816.9 (SD= 1427.9), the mean number

of hashtags per day was 33019.3

(SD=31366.0), and the mean number of

anti-Asian hashtags per day was 6524.6

(SD=6337.9). For the #chinesevirus

group, the total number of tweets was

495287, the mean number of tweets per

day was 16530.53 (SD=19471.7), the

mean number of users per day was

4264.2 (SD= 4953.2), the mean number

of hashtags per day was 51856.8

(SD=60717.8), and the mean number of

anti-Asian hashtags per day was 26130.5

(SD=31174.81). We saw no significant

differences in these descriptive statistics

between the #covid19 and #chinesevirus

groups. A significantly higher mean

number of anti-Asian hashtags per day

was seen in tweets within the #chinese-

virus group compared with tweets within

the #covid19 group.

Table 2 compares the #covid19 with

#chinesevirus groups across the study

period. Overall, there was a significantly

higher proportion of anti-Asian hashtags

in tweets within the #chinesevirus group

compared with tweets within the

#covid19 group (P < .001). FromMarch 9

to 23, 2020, the total number of hash-

tags in the #covid19 group was 495289

with 97 869 (19.8%) of those hashtags

being coded as anti-Asian, and the

total number of hashtags in the

#chinesevirus group was 777852

with 391 957 (50.4%) of those hashtags

being coded as anti-Asian.

Table 2 and Figure 1 also show the

changes in hashtags between the

groups for #covid19 and #chinesevirus

pre–post 18:51:00 on March 16, 2020.

For the #covid19 group, the number

of hashtags rose by 818.2% (398005

tweets), and anti-Asian hashtags rose by

797.3% (78243 tweets). For the #chine-

sevirus group, the number of hashtags

rose by 19462.6% (769940 tweets),

and anti-Asian hashtags increased by

17400.2% (387503 tweets). There was

significantly higher proportion of the

change in the occurrence of anti-Asian

hashtags in tweets in the #chinesevirus

group compared with tweets in the

#covid19 group (P< .001). Viewed an-

other way, within the group of #covid19,

the percentage of anti-Asian hashtags

declined from 20.2% to 19.7%, whereas in

the #chinesevirus group, the percentage

declined from 56.3% to 50.4%. Before

Trump’s message, there were more

hashtags in the #covid19 group than the

#chinesevirus group. After his message,

both hashtags increased in prevalence.

However, there was a significantly larger

(P< .001) increase in the proportion of

hashtags in the #chinesevirus group

compared with the #covid19 group. Fur-

thermore, the number of #chinesevirus

hashtags surpassed that of #covid19.
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Table 2 shows the same patterns for

changes in daily averages. For example,

themean number of users per day in the

#covid19 group rose from 559 to 2818

(404.11%) after Trump’s tweet, whereas

in the #chinesevirus group, it climbed

from 94 to 7902 (8306.38%). Similarly,

themean number of anti-Asian hashtags

per day in the #covid19 group rose from

1431 to 11694, (717.19%), but the

#chinesevirus group soared from 305

to 27 828 (9023.93%).

Figure 2 depicts the dramatic diver-

gence between anti-Asian hashtags in

the #chinesevirus group compared with

the #covid19 group. There were slightly

fewer anti-Asian hashtags associated with

the #chinesevirus group than #covid19

group before Trump’s message. Anti-

Asian hashtags rose on March 16, and by

March 17, there were more anti-Asian

hashtags associated with the #chinesevi-

rus group. There was a significantly

higher difference in the change in the

proportion of anti-Asian hashtags from

tweets within the #chinesevirus group

compared with the #covid19 group

(χ2 [1, n= 1167945]= 112586; P< .001).

Although we had high interrater

reliability (93.7%) between the 2

raters, we wanted to ensure that our

analyses were robust to modeling

assumptions. We performed 2 sensi-

tivity analyses to examine if differ-

ences in coding changed our results.

We reanalyzed the data assuming that

TABLE 1— Descriptive Comparisons of #covid19 and #chinesevirus Twitter Hashtags: March 9–23, 2020

Total Tweets #covid19 (n =247959), Mean (SD) #chinesevirus (n=495287), Mean (SD) Difference in Mean (95% CI) tTest

Tweets per day 6340.80 (6410.52) 16 530.53 (19 471.68) 10189.73 (–21357.05, 977.58) −1.93

Users per day 1816.93 (1427.90) 4 264.20 (4953.23) 2 447.27 (–5264.49, 369.96) −1.84

Hashtags per day 33019.27 (31 365.97) 51 856.80 (60 717.80) 18837.53 (–55536.06, 17861.00) −1.07

Anti-Asian hashtags per day 6524.60 (6337.90) 26 130.50 (31 174.80) 19605.90 (–37097.90, –2113.90) −2.39*

Note. CI = confidence interval.

*P < .001.

TABLE 2— Comparison of Hashtags #covid19 Versus #chinesevirus on Twitter Before and After 18:51:00
on March 16, 2020

Total Hashtags

#covid19 (n =495 289) #chinesevirus (n=777852)

Pre,
No. or

Mean (SD)

Post,
No. or

Mean (SD)

% Change or
Difference in
Mean (95% CI)

Pre,
No. or

Mean (SD)

Post,
No. or

Mean (SD)

% Change or
Difference in
Mean (95% CI)

Difference in
% Change Between
#chinesevirus vs

#covid19

Total no.a

All hashtags 48 642 446647 818.20 3956 773 896 19 462.60 371935

Anti-Asian hashtags 9 813 88056 797.30 2227 389 730 17 400.20 309260

Non–anti-Asian hashtags 38 829 358591 823.50 1729 384 166 22 119.00 62675

No. per day

Tweets 927.50
(168.58)

10961.50
(5 472.4)

10 034.00
(–14 609.45, −5458.55)

125.50
(101.35)

30869.25
(15 960.88)

30 743.75
(–44 087.43, −17400.07)

. . .

Hashtags 6 080.25
(1 208.12)

55830.88
(26367.34)

49750.63
(–71798.71, −27 702.54)

494.50
(423.01)

96737.00
(49 397.71)

96 242.50
(–137 540.31, −54944.69)

. . .

Anti-Asian hashtags 1431.25
(321.75)

11694.12
(5 988.17)

10262.87
(–15 270.51, −5255.24)

304.63
(264.53)

51085.00
(27 828.04)

50 780.38
(–74 045.40, −27515.35)

. . .

Users 588.50
(103.77)

2818.25
(1 279.66)

2 229.75
(–3 300.27, −1159.23)

93.50
(69.65)

7 901.88
(4 079.67)

7 808.38
(–11219.16, −4397.59)

Note. CI = confidence interval.

aX2(1, n =1 167 945) = 112 586; P< .001.
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(1) the disagreements were all anti-Asian

and (2) the disagreements were all not

anti-Asian. The results of these analyses

are similar to those reported.

DISCUSSION

A rise in discrimination against people

of Asian descent during the COVID-19

pandemic has been reported around

the world.20,21 The United Nations

Secretary-General António Guterres

announced, “the pandemic continues

to unleash a tsunami of hate and

xenophobia, scapegoating and scare-

mongering.”22 To mitigate this discrimi-

nation, the WHO has recommended

avoiding terms that connect diseases to

countries or specific people, and instead

promoted the use of neutral scientific

terms. Our research on 1.2 million hash-

tags buttresses their recommendation by

showing that the hashtag #chinesevirus is

connected to more anti-Asian hashtags

than #covid19. Approximately 1 in 5

hashtags with #covid19 were anti-Asian,

whereas half of the hashtags with #chi-

nesevirus were anti-Asian.

In the week beginning March 9, 2020,

the hashtag #covid19wasmore prevalent

than #chinesevirus. Also, the number of

anti-Asian hashtags associated with these

phrases was relatively low and stable.

However, the president’s tweet on

March 16 coincided with several major

changes. First, there was a massive in-

crease in the volume of tweets for both

the #covid19 and #chinesevirus groups

and in the number of users. Both

hashtags together climbed from about

53000 to 1.2million in the period studied.

Trump’s tweet appeared to increase dis-

cussion about the pandemic in general, as

shown by these example tweets:

Still seeing a lot of depleted shelves

around theMilwaukee area. #covid19

#notoiletpaper (March 16, 2020)

Best part of working from home?

Turning that damn morning alarm

off#quarantine #chinesevirus (March

19, 2020)

Second, there was a differential effect

on the hashtag #chinesevirus. It over-

took the hashtag #covid19 as the more

popular hashtag and coincided with a

major growth in the number of people

using the phrase. The mean number of

daily users from the #covid19 group

rose by 379%, compared with an in-

crease of 8351% for the #chinesevirus

group. Furthermore, the phrase “Chi-

nese virus”may have served as a rallying

cry to some supporters, as seen in this

example:

The Coronavirus Outbreak Shows

Clearly That President Trump Was

Right All Along About Borders,

Trade And Most Of All, He Was Right

About China #coronaviruspandemic

#chinavirus #chinacoronavirus

#trump2020 #chinesevirus (March

17, 2020)

The proportion of anti-Asian hashtags

attached to the groups of #covid19 and

#chinesevirus declined slightly after

March 16 (by 0.46% and 5.9%, respec-

tively). Although statistically significant,

we do not view this decline as sub-

stantively meaningful. Even with the

decline, more than half of the #chine-

sevirus hashtags were associated with

anti-Asian sentiment, compared with 1

in 5 of the #covid19 hashtags.

More importantly, the number of

anti-Asian hashtags rose by 797%

and 17400% for #covid19 and #chine-

sevirus, respectively. This represents a

combined increase from about 12 000

to almost a half a million anti-Asian

hashtags. This finding aligns with previous

studies that suggest a rise in prejudicial

language following some of the
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and #chinesevirus (n=777852): March 9–23, 2020
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president’s tweets and that racist atti-

tudes may be reinforced by institutional

support.23,24

The growing chorus of hateful words

possibly contributed to the rise in hate

incidents.23 We do not have the data to

investigate whether these sentiments

translated directly to hate incidents.

However, indirect evidence comes from

the StopAAPIhate.org Web site. From

March 19 to 25, 2020, they reported

more than 600 anti-Asian hate incidents.

Although we were unable to assess the

relationship between hateful hashtags and

hate crimes, our results provide a plausible

connection because many tweets and

hashtags implied violence. For example,

Fuck the ding dongs. Fuck the

ching chongs. And most definitely,

fuck the god damn chinks. #china-

liedpeopledied #coronavirus #fuck-

china #chinesevirus #wuhanvirus

#burnwuhan #bombchina (March

20, 2020)

#chinesevirus please #nukechina

(March 17, 2020)

Furthermore, even if the probability of

a hashtag leading to a hate crime is low,

the large volume of new hashtags might

translate to a noticeable increase in in-

cidents. Indeed, even a single hate crime

is 1 too many. Previous studies have

documented the link between racist

discussion on social media like Twitter

and Facebook and hate crimes.18 One

study found a relationship in the use of

racist hashtags such as #banislam with

hate crimes targeting Muslims.18

One other study documented the

association of negative sentiment in

tweets with #chinesevirus. Their study

examined a smaller sample (n = 174488)

over a longer period of 3 months.19 They

identified temporal variation in senti-

ment of tweets with #chinesevirus, al-

though their methodology differed from

ours. They assumed that the phrase

#chinesevirus was itself discriminatory,

whereas we did not make that as-

sumption. Rather, we wanted to provide

some objective evidence as to whether

this term might be considered biased

through its connection with other prej-

udicial terms. Thus, our studies provide

complementary information.

Previous studies have used sentiment

analysis to identify opinions toward

the topic of interest.25,26 However, sen-

timent analysis is used to detect the

polarity of the tweet (e.g., positive or

negative opinion) and cannot detect

anti-Asian expressions, inappropriate

references, nuances, slang, or sar-

casm.27 For instance, sarcastic tweets

without hashtags have been shown

to be difficult to distinguish because

hashtags convey an extralinguistic that is

the equivalent of nonverbal expressions

in live interactions.28,29 Hence, hashtag

extraction and the manual labeling of

hashtags has been shown to be more

effective at accurately identifying the

position of users toward the topic of

study.27 In an example, the hashtags

“#batmaneatingflu” or “#yellowmanflu”

could be classified as a neutral senti-

ment using a lexicon and rule-based

sentiment analysis tool, whereas we

considered these hashtags anti-Asian in

our study. Thus, a strength of our study

was the use of qualitative assessments

to directly code for anti-Asian sentiment.

Asian Americans face the dual ste-

reotypes of being a “model minority” and

the “yellow peril.”30 The former refers to

the purported successes of Asian com-

munities, and, as a consequence, Asians

are viewed as easy targets for scape-

goating. By contrast, the latter refers to

the invasion by a foreign threat. The

pandemic further illustrates how a dis-

ease can garner support for the yellow

peril stereotype. We caution that even

the model minority stereotype leads to

problems and may generate a false idea

that Asians are immune to prejudice and

discrimination. It also ignores the many

needs within the community and is used

as a foil against other racial groups (i.e., If

Asians are successful, why cannot other

groups be too?). The more fundamental

problem of both stereotypes is that they di-

vert attention away from the broader issues

of structural racism and White supremacy.
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Limitations

We focused on hashtags and not tweets

in this study. While a future study could

code each individual tweet, we opted

to use hashtags because of their cate-

gorical function, whose occurrence can

become a trending topic.27 A hashtag

acts like a summary of the tweet, a global

overview of the content in the text of the

tweet. For instance, analysis of hashtags

has been shown to be more effective at

determining political affiliation of a user

than analysis of the tweet because of its

ability to better capture the real position

of the user.27 Therefore, hashtags allow

us to identify what topics and groups

the user intends to be connected to

more than the tweet itself. Furthermore,

hashtags archive messages and allow

messages to be found by organizations

and spread virtually to users outside of

their direct network. Hashtags help ac-

cess new audiences, maximize reach,

and increase likelihood of viral attention

to posts.31 Thus, hashtagging increases

the level of engagement of users.31

We also caution that opinions on

Twitter may not be generalizable to the

population, and there are potential se-

lection biases on who uses the platform.

Furthermore, our analyses do not ex-

tend to other social media platforms (e.g.,

Facebook) or modes of communication

(e.g., newspapers). It would be useful for

future research to study the other sources.

In addition, we did not code hashtags

targeted to the Chinese government and

conspiracy theories as anti-Asian. We took

this approach because some hashtags

are used to categorize information (e.g.,

curate a list of theories related the pan-

demic’s origins). This likely made our an-

alysesmore conservative by underestimating

antipathy directed toward Asians.

Public Health Implications

These results imply some possible sug-

gestions for research and action. First,

it has been encouraging that many

agencies have issued statements

against stigmatizing language. However,

communication strategies have not

been well-coordinated or thoughtfully

planned. As we move into the second

year of this pandemic, public health

agencies should coordinate with policy

makers, communication experts, and

media outlets to not only avoid words

that carry pejorative connotations but

also to design countermessaging strat-

egies to reverse the harm that has al-

ready been done to Asian communities.

Second, the monitoring, prevention, and

prosecution of hate crimes is usually the

purview of the Department of Justice. Yet,

the pandemic clearly illustrates how such

crimes are interwoven with diseases and

other health issues, and, hence, relegating

hate crimes to a single agency is subopti-

mal. The Department of Justice should

partner with the CDC and other agencies

to create a coordinated response to quell

the rise in discriminatory speech, hate

crimes, and other forms of discrimination.

Third, in consideration of future out-

breaks, scientific names should be used

to describe pathogens, but it will take

time to identify them. In advance, public

health officials can create generic tem-

plates and talking points that can be

provided to the media from which to

describe new outbreaks.

Fourth, more basic research should

be conducted to understand stigma and

medical terminology. It is clear that we

should not label people with their

diseases, but how medical terms ab-

sorb negative or positive connotations

and how it shapes behaviors needs

further investigation.

Fifth, our research provides a frame-

work from which to study related phe-

nomena. For example, recent reports

have surfaced on the Vespa mandarinia,

more popularly known as the “Asian

Giant Hornet” or the “murder hornet,”

with reports that echo the trope of the

“yellow peril” from Asia coming to invade

the United States.32 The lessons learned

from COVID-19 could inform how we de-

scribe invasive insects, animals, and plants.

Our analyses suggest that the simple

descriptor of a disease can carry racial

overtones. Everyone—scientists, com-

munity members, and politicians—

should use neutral, nonjudgmental

language to avoid stigmatizing com-

munities and perpetuating discrimi-

nation. Our analyses are consistent

with recommendations to use neutral

terminology.33 “Chinese virus” was re-

lated to more than twice as many hate

expressions compared with “COVID-

19.” However, we caution that even the

more neutral term of COVID-19 was

associated with anti-Asian sentiment

in a fifth of the hashtags. Thus, scien-

tific language alone is not enough to

erase prejudicial sentiments. Rather, we

need to focus on the broader social de-

terminants that perpetuate structural

racism.
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Transitions in “Privatized” Prison
Health Systems: Emergency
Department Visits and Hospitalizations
Among Incarcerated People in Florida,
2011–2018
Jessica L. Adler, PhD, Weiwei Chen, PhD, and Timothy F. Page, PhD

Objectives. To examine rates of emergency department (ED) visits and hospitalizations among incarcerated

people in Florida during a period when health care management in the state’s prisons underwent

transitions.

Methods. We used Florida ED visit and hospital discharge data (2011–2018) to depict the trend in ED visit

and hospital discharge rates among incarcerated people. We proxied incarcerated people using individuals

admitted from and discharged or transferred to a court or law enforcement agency. We fitted a regression

with year indicators to examine the significance of yearly changes.

Results. Among incarcerated people in Florida, ED visit rates quadrupled, and hospitalization rates

doubled, between 2015 and 2018, a period when no similar trends were evident in the nonincarcerated

population.

Public Health Implications. Increasing the amount and flexibility of payments to contractors overseeing

prison health services may foster higher rates of hospital utilization among incarcerated people and

higher costs, without addressing major quality of care problems. Hospitals and government agencies should

transparently report on health care utilization and outcomes among incarcerated people to ensure better

oversight of services for a highly vulnerable population. (Am J Public Health. 2021;111:965–968. https://

doi.org/10.2105/AJPH.2020.305988)

Studies suggest that health services

offered in jails and prisons are in-

consistent and uncoordinated1 and that

incarceration is a “sociostructural driver

of health inequities.”2 Limited research

that exists on hospital utilization among

incarcerated people focuses on the

complexities of public financing for

services, common diagnoses, and

treatment challenges.3,4 We examined

emergency department (ED) visit

and hospitalization rates among

incarcerated people in Florida in the

context of changes in the management

of prison medical services that could

have influenced access to care.

METHODS

We used 2011–2018 ED and hospital

discharge data from Florida’s Agency for

Health Care Administration. Although

this agency’s data lack a classification

specifically for incarcerated people, we

created a proxy using the source of

admission and postvisit destination. We

included those referred or admitted to

hospitals from incarceration facilities or

from court or law enforcement, and

discharged or transferred to incarcera-

tion facilities or to court or law en-

forcement. We measured hospital use

among incarcerated people by the

number of ED visits and hospitalizations.

We also computed numbers among

nonincarcerated individuals by
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subtracting the visits and hospitaliza-

tions of incarcerated people from total

visits and hospitalizations. We then ad-

justed the visits and hospitalizations for

population and presented them as a

rate per 1000 people. The incarcerated

population included people under the

jurisdiction of the Florida Department of

Corrections (FDC) and Florida jails (data

from Bureau of Justice Statistics and

FDC), which represent the most perva-

sive incarceration facilities in the state.

Quarterly ED visit and hospitalization

rates among incarcerated and non-

incarcerated people are shown from the

first quarter of 2011 to the second

quarter of 2018 (Figure 1). We also

tested changes by year using a regres-

sion model (see the Appendix, available

as a supplement to the online version of

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

RESULTS

The ED visit rate among incarcerated

people, steady between 2012 and 2014,

began increasing in 2015 and remained

higher through 2018 (Figure 1a).

Meanwhile, the hospitalization rate of

incarcerated people fell in 2012 and

2013, before beginning to climb in 2015.

The rate doubled by 2017 (Figure 1b).

We found no similar trends among the

nonincarcerated.

DISCUSSION

We show that ED visit and hospitaliza-

tion rates among incarcerated people

in Florida increased significantly be-

tween 2015 and 2018. Multiple factors

could have contributed to the rise.

Given that the trend was sudden and

significant in both ED visits and hospi-

talizations, we focus here on issues

related to access to care from jails and

state prisons.

Although jail and prison populations

are placed together in hospital data,

the 2 groups are affected by different

bureaucracies. Jails are generally over-

seen by local governments, and the

management of their health care ser-

vices, including practices surrounding

hospital transfers, vary.5 It is difficult

to pinpoint how diverse policies and

practices governing jails throughout

Florida—which detain approximately

53 000 people—related to changes in

statewide hospital visit rates among

incarcerated people.

Health services in state prisons are

overseen by state departments of cor-

rections, which determine how care will

be managed in multiple facilities. As of

2018, Florida was 1 of 20 states that

contracted with outside companies to

deliver all or most care in its prisons. In

Florida and several other states oper-

ating under the “privatized” model,

vendors coordinate both on-site and

off-site care. The FDC and other de-

partments of corrections report that

community hospital care constitutes a

significant expense—20% or more of

health costs.6(p2)

The observed increase in ED visit and

hospitalization rates occurred when the

management of medical care in Florida’s

prisons—where approximately 100 000

people are detained—underwent a tran-

sition. In 2012, the FDC signed contracts

with 2 companies, Corizon and Wexford,

to oversee health services in most prisons

in the state. Because the companies were

paid a capitated rate “per prisoner” to

cover all care—on-site and off-site—they

had a financial disincentive to providing

costly services, such as outside hospitali-

zation, and there was a “decline in the

quantity and quality of care.”7(p14–29)

In 2016, after Corizon reported that

the capitated fee structure was overly

“constraining” and terminated its

contract with the state,7(p18) Florida hired

another company, Centurion, stipulating

reimbursement for “actual expenses”

and an additional administrative fee of

13.5% of those expenses.8(p97) The fol-

lowing year, Centurion also assumed

control of facilities overseen byWexford,

because of the latter company’s “serious

performance issues.”7(p18–30) The Centu-

rion contract, like Corizon and Wex-

ford’s, noted: “whenever possible,

services will be provided on-site,” but

“when hospitalization of an inmate is

required, the contractor will be re-

sponsible for the arrangement and

timely access to care.”8(p3,8,10)

From 2012 to 2014, when Corizon and

Wexford were paid capitated fees for

services, ED visit rates were generally

steady, and hospitalization rates de-

creased. From 2016 to 2018, when

Centurion was paid “cost-plus,” ED

visit rates were approximately 4 times

higher, and hospitalization rates roughly

doubled (Figure 1). Although cost sav-

ings were achieved under the capitated

contracts, according to a state report,

they likely spurred a “backlog of medical/

mental health issues.”7(p30)

The start date of the visit rate

increase—early 2015, before Centurion

assumed control—underscores that

hospital utilization is likely related not only

to contract terms but also to oversight. In

September 2014, amid an onslaught of

press coverage about inhumane condi-

tions in facilities—featuring details about

investigations and lawsuits related to

wrongful deaths of people like Darren

Rainey, amentally ill manwhowas burned

to death in a scalding shower—the FDC

informed Corizon that the state would

withhold payment unless conditions im-

proved.9 In the following quarter, the ED

visit rate among incarcerated people al-

most doubled; soon thereafter, hospital-

ization rates also increased. Since 2015,
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multiple consent decrees and judgments

resulting from health care–related litiga-

tion likely contributed to higher ED visit

and hospitalization rates.7(p31)

Reports from Florida’s Correctional

Medical Authority offer insight into de-

ficiencies in prison medical services that

may contribute to community hospital

utilization. During fiscal year 2017–2018,

the Correctional Medical Authority

identified 612 findings—shortfalls re-

lated to access to and clinical adequacy

of care—in 17 surveyed FDC institutions.

Between July 1, 2017 and June 30, 2018,

systemwide “areas of concern” included

lack of timely care, referrals to

specialists, proper implementation of

physicians’ orders, mental health

screenings, and counseling.10(p20–21) As ED

visit and hospitalization rates increased—

and costs accelerated7(p30)—the FDC’s

mortality rate rose from 357 per 100000

in 2015 to 2016 to 481 per 100000 in

fiscal year 2017–2018.11
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Limitations

Reflecting the larger problem that in-

carcerated people are excluded from

“most national public health data col-

lection systems,”12 Florida hospital data

do not offer precise measures of hos-

pital visits among incarcerated people.

We created a proxy by restricting our

population on the basis of admission

source and discharge destination—

incarceration facilities, courts, and police

or law enforcement. Within that pop-

ulation, however, it is not possible to

examine admission to or discharge from

only incarceration facilities, or to deter-

mine which type of facility undertook

transfers. We maintain that the timing

and suddenness of the change in both

ED and inpatient visit rates suggest that

the trends are related to changes in the

management of prison medical services.

Further research into hospital utilization

among incarcerated people, including

circumstances that affect their access

to care, is warranted.

Public Health Implications

The nature of health services available

to incarcerated people in “privatized”

prison health systems relates to extent

of public oversight and the terms of

government contracts. Contractors paid

capitated rates are likely to limit the

availability of services; those paid “cost-

plus” are likely to make them somewhat

more accessible. Although increasing

the quantity of services may satisfy the

compliance requirements of state con-

tracts and themandates stemming from

litigation, it does not address systemic

quality of care problems—even as it

drives up costs. Hospitals and govern-

ment agencies, such as departments

of corrections, should transparently

report on health care utilization and

outcomes of incarcerated people

to ensure better oversight of

services for a highly vulnerable

population.
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Use of Cannabis for Harm Reduction
Among People at High Risk for
Overdose in Vancouver, Canada
(2016–2018)
Janice Mok, BHSc, M.-J. Milloy, PhD, Cameron Grant, BSc, Stephanie Lake, PhD, Kora DeBeck, PhD, Kanna Hayashi, PhD,
and M. Eugenia Socías, MD, MSC

Objectives. To characterize the prevalence and reasons for the use of cannabis as a strategy to reduce the

harms arising from other substances.

Methods. We drew data about recent cannabis use and intentions from 3 prospective cohort studies of

marginalized people who use drugs based in Vancouver, Canada, from June 2016 to May 2018. The primary

outcome was “use of cannabis for harm reduction,” defined as using cannabis for substitution for licit or

illicit substances such as heroin or other opioids, cocaine, methamphetamine, or alcohol; treating

withdrawal; or coming down off other drugs.

Results. Approximately 1 in 4 participants reported using cannabis for harm reduction at least once during

the study period. The most frequent reasons included substituting for stimulants (50%) and substituting

for illicit opioids (31%).

Conclusions. The use of cannabis for harm reduction is a common strategy among people who use drugs

in our setting. Further research into the factors associated with this strategy is needed. Better charac-

terization of the risks and benefits of substitution strategies, including for opioids and stimulants, may

prompt new treatment options for PWUD. (Am J Public Health. 2021;111:969–972. https://doi.org/10.2105/

AJPH.2021.306168)

Globally, cannabis is the most com-

monly used drug, with 192 million

people using it in 2018.1 Research sur-

rounding cannabis has predominantly

focused on its potential harms.2 Recently,

interest in the therapeutic potential of

cannabis has emerged, including its utility

as a harm-reduction strategy, by using

cannabis to reduce, eliminate, or substi-

tute for other psychoactive substances.3

Previous studies have examined the

therapeutic potential of cannabis sub-

stitution for specific substances4,5; this

study aimed to evaluate the prevalence

of and reasons for using cannabis as a

harm-reduction strategy among the

broader population of people who use

drugs (PWUD) during a community-wide

opioid crisis.

METHODS

We drew data from 3 ongoing pro-

spective cohort studies involving PWUD

in Vancouver, Canada.5 The Vancouver

Injection Drug Users Study (VIDUS)

consists of HIV-negative adults

(aged ≥ 18 years) who injected drugs in

the month before enrollment; the AIDS

Care Cohort to Evaluate exposure to

Survival Services (ACCESS) includes HIV-

positive adults who used illicit drugs; and

the At-Risk Youth Study (ARYS), includes

street-involved youths aged 14 to 26 years

who used illicit drugs. Participants were

recruited through community-based out-

reach, including in Vancouver’s Down-

town Eastside and Downtown South—

areas with prevalent polysubstance

use, marginalization, and an ongoing

community-wide opioid overdose crisis.

After participants provide written

informed consent, they complete

interview-administered questionnaires

at baseline and at follow-up visits every

Research Peer Reviewed Mok et al. 969

A
JP
H

M
ay

2021,Vo
l111,N

o
.5

RESEARCH & ANALYSIS

https://doi.org/10.2105/AJPH.2021.306168
https://doi.org/10.2105/AJPH.2021.306168


6 months. These questionnaires gather

data on demographics, patterns of drug

use, use of health care and social ser-

vices, and other health-related factors.

Nurses also conduct testing for HIV and

hepatitis C serostatus, as appropriate.

Participants receive a $40 honorarium at

each study visit.

We restricted the study sample to

participants with at least 1 follow-up

interview between June 2016 and May

2018, as questions about specific uses

of cannabis were added in June 2016.

Measures

Participants who reported using can-

nabis within the last 6 months were

asked the reason for its use, including

intoxication, pain management, nausea,

mental health, or substance-use related

challenges. Use of cannabis for harm

reduction was defined by self-reported

use of cannabis for substitution for licit

or illicit substances, such as opioids,

stimulants, or alcohol; treating with-

drawal; or coming down off other drugs.

While “harm reduction” is broad and can

include formal policies and programs,

in this study, the term describes self-

directed practices to moderate the

use of other substances. Participants

reporting no cannabis use in the

6 months before the study visit were

categorized as not having used cannabis

for harm reduction. This measure was

developed and refined by investigators

in consultation with study participants

and front-line research staff.6

Analyses

We characterized the analytic sample

using descriptive statistics based on

baseline data. We analyzed frequencies

of the reasons for using cannabis for

harm reduction. Participants could give

more than 1 reason for using cannabis

for harm reduction, resulting in more

observations than participants.

RESULTS

The analysis included 1936 participants

who contributed a median of 3 obser-

vations (interquartile range [IQR] = 2–4),

for a total of 5706 observations. The

median age at the earliest interview was

42 (IQR= 29–53) years; 1201 partici-

pants (62%) reported male gender; and

945 (49%) reported White race. The

most common illicit drug used daily was

cannabis (n = 547; 28%), followed by

heroin via injection (n = 404; 21%) and

crystal methamphetamine via any route

(n = 331; 17%). Nearly half of the study

sample (n = 838; 43%) were not enrolled

in any form of treatment of substance

use disorders.

Over the study period, 1281 (66%)

participants used cannabis at least once.

There were 425 participants who re-

ported using cannabis for harm reduc-

tion (22% of total participants and 33%

among participants who used cannabis

at least once). There were 551 obser-

vations recording cannabis use for harm

reduction, representing 10% of all in-

terviews and 17% of interviews among

people who used cannabis at least once.

As shown in Figure 1, the most fre-

quent uses of cannabis for harm reduc-

tion were substituting for stimulants (e.g.,

cocaine, methamphetamine; n = 274;

50%) and for illicit opioids (n= 171; 31%).

Other reasons included coming off of

other drugs (n= 137; 25%), substitution

for licit substances (n= 85; 15%), and

treatment of withdrawal (n= 84; 15%).

DISCUSSION

Among our sample of PWUD in Van-

couver, use of cannabis for harm

reduction was a common strategy, re-

ported by approximately 1 in 4 re-

spondents at least once during the

study period. The most frequent rea-

sons included substitution for stimu-

lants or for illicit opioids.

Treatments for stimulant-use disor-

ders have been found to be of limited

efficacy.7 This may partially explain the

high prevalence of cannabis substitu-

tion for stimulants in our study. Sub-

stitution may directly decrease

substance use, as suggested by an

observational study in our setting

demonstrating that intentional canna-

bis use preceded reduced frequency of

crack cocaine use.5 While substitution

may not always be an intentional at-

tempt to lessen stimulant use, it may

have indirect positive effects, including

reduced cravings and less aggressive

behavior.8 Further exploration of can-

nabis substitution among people who

use stimulants may help inform harm-

reduction strategies in this population,

who are at high risk of health compli-

cations, and also prompt the evaluation

of new treatment options for stimulant-

use disorders.

In light of ongoing opioid overdose

crises, substitution of cannabis for opi-

oids is an area undermuch research and

debate.3 A recent clinical trial demon-

strated that cannabidiol, a nonintoxi-

cating component in some cannabis

preparations, decreased opioid cravings

and drug-related anxiety.4 Similarly, ini-

tial population-based research showed

a negative association between juris-

dictions with access to medical or rec-

reational cannabis and opioid-related

mortality.9 However, these findings were

contested by a more recent study,10 il-

lustrating the need for further research

to understand whether cannabis may

have a role in addressing the opioid

crisis.
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This study had a number of limita-

tions. Our sample of PWUD may not be

representative of PWUD in other set-

tings, thus limiting generalizability. This

study also relied on self-report, which

may affect data collected on illicit drug

use, though previous studies have

found that survey data from PWUD are

reliable and valid.11 In addition, this

study did not explicitly incorporate

participants’ voices or examine factors

associated with using cannabis for

harm reduction. However, previous

quantitative and qualitative studies in

our setting indicate that some people

who use cannabis with therapeutic in-

tent (including for harm reduction), in-

tentionally incorporate cannabis into

daily routines and obtain cannabis from

reliable sources.6,12 As described by 1

individual,

I don’t wanna [inject meth and

heroin] anymore. As soon as I think

about it—like, right now, I’m kind of

getting a craving for it. But right

after [this interview], I’m not gonna

go out and pick any up, I’m gonna

go to my dispensary and pick up a

joint and I’ll be all fine.12

PUBLIC HEALTH
IMPLICATIONS

Findings from this study suggest that self-

medication with cannabis may be an in-

tentional and common strategy by which

some PWUD manage their substance

use. In particular, individuals may use

cannabis to substitute for opioids or

stimulants. Further research may allow

for a better understanding of circum-

stances under which individuals choose

this harm-reduction strategy. These in-

sights may contribute to public health–

based strategies to address drug-related

harms or regulate licit medical and rec-

reational cannabis systems.
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than participants.

Research Peer Reviewed Mok et al. 971

RESEARCH & ANALYSIS
A
JP
H

M
ay

2021,Vo
l111,N

o
.5

mailto:bccsu-es@bccsu.ubc.ca
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306168


Addictions. The University of British Columbia has
also received unstructured funding from NG
Biomed Ltd to support M. -J. Milloy.

HUMAN PARTICIPANT PROTECTION

Ethics approvals for the Vancouver Injection Drug
Users Study, the AIDS Care Cohort to Evaluate ex-
posure to Survival Services, and the At-Risk Youth
Study studies are granted by theUniversity of British
Columbia and Providence Health Care Research
Ethics Board.

REFERENCES

1. World Drug Report—Drug Use and Health
Consequences. Vienna, Austria: United Nations
Office on Drugs and Crime; 2020.

2. O’Grady C. Cannabis research data reveals a focus
on harms of the drug. Science. 2020;369(6508):
1155. https://doi.org/10.1126/science.369.6508.
1155

3. Fischer B, Jones W, Hall W, Kurdyak P. Potential
public health impacts of medical cannabis
availability on opioid-related harms? Urgent but
un-answered questions from Canada. Int J Drug
Policy. 2019;73:96–99. https://doi.org/10.1016/j.
drugpo.2019.06.020

4. Hurd YL, YoonM, Manini AF, et al. Early phase in the
development of cannabidiol as a treatment for
addiction: opioid relapse takes initial center stage.
Neurotherapeutics. 2015;12(4):807–815. https://doi.
org/10.1007/s13311-015-0373-7

5. Socías ME, Kerr T, Wood E, et al. Intentional
cannabis use to reduce crack cocaine use in a
Canadian setting: a longitudinal analysis. Addict
Behav. 2017;72:138–143. https://doi.org/10.1016/j.
addbeh.2017.04.006

6. Lake S, Nosova E, Buxton J, et al. Characterizing
motivations for cannabis use in a cohort of people
who use illicit drugs: a latent class analysis. PLoS
One. 2020;15(5):e0233463. https://doi.org/10.
1371/journal.pone.0233463

7. Chan B, Freeman M, Kondo K, et al.
Pharmacotherapy for methamphetamine/
amphetamine use disorder—a systematic review
and meta-analysis. Addiction. 2019;114(12):2122–
2136. https://doi.org/10.1111/add.14755

8. Gonçalves JR, Nappo SA. Factors that lead to the
use of crack cocaine in combination with marijuana
in Brazil: a qualitative study. BMC Public Health.
2015;15:706. https://doi.org/10.1186/s12889-015-
2063-0

9. Bachhuber MA, Saloner B, Cunningham CO, Barry
CL. Medical cannabis laws and opioid analgesic
overdose mortality in the United States, 1999–
2010. JAMA Intern Med. 2014;174(10):1668–1673.
https://doi.org/10.1001/jamainternmed.2014.
4005

10. Shover CL, Davis CS, Gordon SC, Humphreys K.
Association between medical cannabis laws and
opioid overdose mortality has reversed over time.
Proc Natl Acad Sci USA. 2019;116(26):12624–12626.
https://doi.org/10.1073/pnas.1903434116

11. Darke S. Self-report among injecting drug users: a
review. Drug Alcohol Depend. 1998;51(3):253–263,
discussion 267–268. https://doi.org/10.1016/
S0376-8716(98)00028-3

12. Paul B, Thulien M, Knight R, et al. “Something that
actually works”: cannabis use among young people

in the context of street entrenchment. PLoS One.
2020;15(7):e0236243. https://doi.org/10.1371/
journal.pone.0236243

972 Research Peer Reviewed Mok et al

RESEARCH & ANALYSIS
A
JP
H

M
ay

20
21

,V
o
l1

11
,N

o
.5

https://doi.org/10.1126/science.369.6508.1155
https://doi.org/10.1126/science.369.6508.1155
https://doi.org/10.1016/j.drugpo.2019.06.020
https://doi.org/10.1016/j.drugpo.2019.06.020
https://doi.org/10.1007/s13311-015-0373-7
https://doi.org/10.1007/s13311-015-0373-7
https://doi.org/10.1016/j.addbeh.2017.04.006
https://doi.org/10.1016/j.addbeh.2017.04.006
https://doi.org/10.1371/journal.pone.0233463
https://doi.org/10.1371/journal.pone.0233463
https://doi.org/10.1111/add.14755
https://doi.org/10.1186/s12889-015-2063-0
https://doi.org/10.1186/s12889-015-2063-0
https://doi.org/10.1001/jamainternmed.2014.4005
https://doi.org/10.1001/jamainternmed.2014.4005
https://doi.org/10.1073/pnas.1903434116
https://doi.org/10.1016/S0376-8716(98)00028-3
https://doi.org/10.1016/S0376-8716(98)00028-3
https://doi.org/10.1371/journal.pone.0236243
https://doi.org/10.1371/journal.pone.0236243


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


