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Deconstructing
“Normal”
for a More
Equitable
Post–COVID-19
World
H istory tells us that postpandemic worlds

(e.g., after the second pandemic of

plague in the 14th century and the 1918 influenza
pandemic) were dramatically altered in almost
every conceivable way, from human biology and
demography to politics, economics, and religion.
The reality that we left at the beginning of 2020
can no longer be restored.

In discussions throughout our tenure as the
AJPH 2021 Student Think Tank cohort, we found
ourselves contemplating what it might mean to
“return to normal” once the COVID-19 pan-
demic is over. Two viewpoints became appar-
ent: (1) normal, as a construct, is relative to
individuals or groups, and (2) the prepandemic
normal as an indicator of equity was not work-
ing for everyone. Exacerbations of health and
economic inequalities glared as the pandemic
disrupted our lives. Disenfranchised people, such
as those with disabilities, people of color, those
residing in low- to middle-income households,
and those with chronic illnesses, found them-
selves at the crosshairs of COVID-19, a stressed
health care system, and economic shock. Per-
haps conceptualizations of what we previously
deemed as “normal” need to be challenged given
that, in the practice of public health policy and
leadership, realities are not static; normal is a
fluid state in constant change as opposed to
something to which we can collectively return.

At the start of our fellowship as the AJPH
Think Tank, we developed a mission to collabo-
rate with each other and other public health
students, to promote student engagement, to
support equitable resources for present and
future leaders, and to endorse intersectionality
in public health practice. We believe that each
of these goals serves as a framework to
encourage more intentional practices beyond
our fellowship. Reconstructing normal to pro-
mote health equity must include large-scale
collaboration at the community and interna-
tional levels with a focus on global, not national,

self-interest. In addition, we must prop up stu-
dents and early-career professionals from
backgrounds and experiences that have been
institutionally marginalized into positions of
leadership with ample resources to promote
information sharing, to fight misinformation
and disinformation, and to focus on mutual aid.

The state of public health in prepandemic
times already included a laundry list of issues
that aimed to narrow health equity gaps in
areas such as access to health care and mortal-
ity rates. Mass deaths, overworked first res-
ponders, and racial injustice swept across the
globe, with many people feeling the initial shock
of collective pandemic trauma. However, those
who faced worse health conditions, loss of
income, and racial injustice experienced the
collective trauma in an almost familiar way.
“Normal” for the marginalized meant navigating
institutions and structures that were not built
with them in mind. For many, COVID-19 has
maintained or worsened these navigational
paths. We feel a profound duty to ponder more
deeply how we can directly address the health
of populations by elevating existing strengths
within communities, equitably distributing
resources to communities in need, and keeping
leaders accountable in terms of policies that
shape the lives of those they represent.

We have an opportunity to build a public
health apparatus and a world that are more
equitable than what we left behind in 2020.

Susanna Y Park, MA
Taylor P. van Doren, MA

Jynx Frederick, BSPH
Sabrina Azemar Butler, MS
Zhangying Jennie Chen, BS

Lorne Carroll, BSN
2021 AJPH Student Think Tank

DOI: https://doi.org/10.2105/AJPH.2022.306743

10Years Ago
Integration of Social Epidemiology
and Community-Engaged
Interventions to Improve
Health Equity

Collaborations between social epidemiologists and
community-engaged intervention researchers can
enhance the contributions of both to reducing health
inequities. Unlike their colleagues in other types of epi-
demiological research, social epidemiologists do not
have clinical counterparts. Cardiovascular epidemiolo-
gists partner with cardiologists and nephrologists; can-
cer epidemiologists partner with oncologists. To
acquire effective investigative approaches and the abil-
ity to translate results to actionable knowledge, social
epidemiologists must forge partnerships with those
who are targeting social determinants through
health-enhancing policies, practices, and interventions.
Similarly, this interaction enriches community-engaged
intervention researchers’ creation and modification of
interventions, measurement of appropriate constructs,
evaluation findings, and generation of new theories
and strategies for change. Developing and translating
data into real-world use with community players then
becomes a more important role for both sets of
researchers.

From AJPH,May 2011, p. 827

11Years Ago
Health Equity and Public Health
Leadership

Public health in general, and health equity in partic-
ular, promote themes of human interconnection, egali-
tarianism, and community. Fundamentally, we are all
interdependent and interconnected, with “promises to
keep.” Building community involves invoking the theme
of shared responsibility that can be made explicit by
effective public health leaders. Achieving true health
equity means that despite our differences and diver-
sity, a revitalized community can arise that truly
acknowledges the health aspirations of each individual.
. . . Leadership in health equity remains unfinished
business for the 21st century. A future free from health
inequity will require renewed commitment to unite the
forces of science, practice, and policy for positive social
change. All sectors of society must heed the call and
many can contribute.

From AJPH, Supplement 1 2010, pp. S10-S11 passim

Editor’s Choice Park et al. 533

EDITOR'S CHOICE
A
JP
H

A
p
ril2022,Vo

l112,N
o
.
4

https://doi.org/10.2105/AJPH.2022.306743


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



534     Global News    

GLOBAL NEWS
A

JP
H

   
  A

pr
il 

20
22

, V
ol

 1
12

, N
o.

4

Prepared by Stephen Lewandowski, 
Megan Marziali, and Vrinda Kalia, 
Columbia University, New York, NY.
Correspondence should be sent to the 
AJPH Global News team at vk2316@cumc.
columbia.edu.
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Eff ects of Heat on 
Cardiovascular Disease

Schulte et al. assessed the eff ect 
of daily maximum temperature 
on morbidity and mortality in 9 
cardiovascular disease groups 
across Switzerland. The study 
was based on medical and death 
statistics from 1998 to 2016. 
The authors identifi ed mortality 
increases for hypertension, heart 
failure, stroke of unknown origin, 
and arrhythmia—outcomes 
potentially exacerbated by 
antihypertensive medications. 
They observed decreases in 
emergency hospital admissions 
with rising temperature for 
hypertension, heart failure, 
and myocardial infarction, 
which may be explained by 
cardioprotective volume depletion 
and vasodilation. The main results 
agree with previous fi ndings 
and inform strategies for the 
prevention and treatment of heat-
related illnesses.

Citation. Schulte F, Röösli M, Ragettli 
MS. Heat-related cardiovascular 
morbidity and mortality in Switzerland: 
a clinical perspective. Swiss Med Wkly. 
2021;151:w30013.

https://doi.org/10.4414/SMW.2021.w30013

Disproportionate Burden of 
COVID-19 on the Indigenous 
Population in Brazil

Using a nationwide registry-based 
study, Santos et al. estimated 
the incidence and mortality rates 
of COVID-19 among Indigenous 
people living in Brazil’s 5 regions 
(Northeast, North, Central-West, 
Southeast, and South) between 
February 26 and August 28, 
2020. The national incidence 
and mortality rates were 3546.4 
cases and 65.0 deaths per 
100 000 people, respectively, 
and the case fatality rate (CFR) 
was 1.8%. Among the Indigenous 
population, rates were higher 
than the national estimate of the 
population in the Central-West 
and North regions. The Central-
West region had incidence and 
mortality rates of 3135.0 and 
101.2 per 100 000 people, and 
the CFR was 3.2%, whereas in 
the North region, incidence and 
mortality rates were 5664.4 
and 92.2 per 100 000 people, 
respectively, and the CFR was 
1.6%. These fi ndings showed 
a disproportionate burden of 
COVID-19 on the Indigenous 
population in Brazil.

Citation. Santos VS, Souza Araújo AA, de 
Oliveira JR, Quintans-Júnior LJ, Martins-
Filho PR. COVID-19 mortality among 
Indigenous people in Brazil: a nationwide 
register-based study. J Public Health (Oxf). 
2021;43(2):e250–e251.
https://doi.org/10.1093/pubmed/fdaa176.

Traditional Healers as Client 
Advocates for HIV Services

Traditional healers hold positions 
of authority in communities 
and often occupy roles such 
as spiritualists, herbalists, and 
birth attendants. Estimates 
suggest that more than 800 000 
traditional healers practice in 
Mozambique. Sundararajan 
et al. conducted a qualitative 
study to understand HIV-related 
knowledge among traditional 
healers in urban settings, where 
biomedical resources are more 
accessible, and their attitudes 
toward biomedicine. They used 
an inductive, grounded theory 
approach with 36 traditional 
healers in Maputo from April 
through November 2016. 
Prominent themes included 
healers having a positive attitude 
toward biomedicine and acting as 
advocates for their clients who are 
HIV positive. Healers self-identifi ed 
as acting together with biomedical 
providers to facilitate health 
care access. Findings highlight 
the import role of traditional 
healers in improving uptake of HIV 
services and engagement.

Citation. Sundararajan R, Langa PV, 
Morshed T, Manuel S. Traditional healers 
as client advocates in the HIV-endemic 
region of Maputo, Mozambique: results 
from a qualitative study. SAHARA J. 
2021;18(1):77–85.
https://doi.org/10.1080/17290376.2021.1909492

Cognitive Function of 
Children Living in Forest 
Fire–Prone Provinces

Seasonal forest fi res that occur on 
the Indonesian islands of Sumatra 
and Kalimantan can produce 
high concentrations of ambient 
particulate matter of less than 2.5 
micrometers in diameter (PM2.5). 
Using data from the Indonesia 
Family Life Survey, Jalaludin et al. 
determined whether exposure to 
PM2.5 is associated with children’s 
cognitive function (assessed 
through Ravens Colored 
Progressive Matrices; RCPM) 
and whether cognitive function 
diff ered in children who have 
always lived in forest fi re–prone 
provinces compared to children 
who have always lived in provinces 
not prone to forest fi res. Using 
multilevel mixed linear regression 
models, Jalaludin et al. found a 
small positive association between 
PM2.5 exposure and RCPM scores 
(b = 0.1%; 95% confi dence interval 
[CI] = 0.01%, 0.19%) and lower 
RCPM scores for children who 
had lived in a forest fi re–prone 
province all their lives (b = −1.50%; 
95% CI = –2.94, –0.07) after 
adjusting for individual factors.

Citation. Jalaludin B, Garden FL, 
Chrzanowska A, et al. Associations 
between ambient particulate air pollution 
and cognitive function in Indonesian 
children living in forest fi re–prone 
provinces. Asia Pac J Public Health. 
2022;34(1):96–105.
https://doi.org/10.1177/10105395211031735
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ISBN-13: 978-0197576427

US society has been doing badly.

That simple judgement comes

from examining health statistics. Figure

6.7 from Sandro Galea’s book, The Con-

tagion Next Time, shows the evidence,

based on Raj Chetty’s work (Figure 1).1

The graph shows three clear features

of population health, here measured as

life expectancy. First, health follows the

social gradient—the lower the income,

the shorter the life expectancy; it is not

simply the poor versus the rest. Sec-

ond, the gradient got steeper between

2000 and 2014; inequalities in health

increased. Third, from around 2008,

there was no improvement in life

expectancy—even a decline—for the

poorer two income quartiles. Not

shown here is that from 2014, US life

expectancy declined for the next three

years.

The thesis of The Contagion Next Time

is that this health picture reflects the

operation of deep structural forces in

society. We cannot understand what

happened to health simply by examin-

ing access to health care or features of

human behavior. We have to go

deeper. Hence my comment that the

society has been doing badly.

Galea’s focus is the United States, but

in recent years health in the United

Kingdom has, to some extent, followed

the dismal path of the United States.

From 2010 on, the increase in life

expectancy in the United Kingdom,

which had continued for a century,

slowed dramatically and just about

ground to a halt. The social gradient in

life expectancy grew steeper; inequal-

ities increased. And life expectancy

declined for the most deprived decile

outside London.2 The evidence showed

clear adverse trends in what we have

called the social determinants of

health.3 Plausibly, and consistent with

Galea’s thesis, it was political choices

and the organization of society that led

to this worsening health picture.

All of this was before the pandemic.

An effect of COVID-19 was to expose

and amplify the underlying inequalities

in society. Further, the United States

and the United Kingdom were among

the countries with the highest excess

mortality during the pandemic. Not

only did both our countries show

marked inequalities in who succumbed

to COVID-19, but overall mortality was

high. Galea’s thesis is that the United

States, and I would add the United

Kingdom, was vulnerable to the pan-

demic precisely because of marked

social, economic, and racial inequalities.

It may also work at another level: the

kind of societies that allow such

inequalities to develop do not have the

social organization to handle a pan-

demic well. Both in the United States

and the United Kingdom, the dithering

incompetence, and worse, of national

governments in the face of the pan-

demic was of tragic proportion.

One of Galea’s important themes is

that the US focus on the individual is

antithetical to the kind of social action

necessary to improve population health

and reduce inequalities. There was a
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time in the United States when there

were important discussions between

those on the political right and those

on the left about where responsibility

for health should lie on the spectrum

from the individual to the society.

Galea, perhaps harking back to such

halcyon days, writes:

Politics may well be the most impor-

tant foundational influence on

health. Politics fundamentally shapes

the distribution of the resources

necessary for health. These resour-

ces include money, legal protections,

the expectation of a level playing

field in society, and the focus of pub-

lic opinion, with its power to either

alter or entrench the status quo.

It is difficult to avoid the impression

that the possibility for such reasoned

and necessary debate has been

destroyed by intense political polariza-

tion in the United States. The mega-

phone employed by the former occupant

of the White House, and his followers,

has drowned out reasoned discussion.

That said, the health problems on which

Galea focuses did not begin with the

presidential election of 2016. A report

from the Institute of Medicine in 2013,

taking note of the US high expenditure

on health care, gave little ground for US

self-congratulation as it documented the

poor health performance of the United

States compared with other high-income

countries.4

In the same vein, Case and Deaton

riveted national attention on “Deaths

of Despair”—the rise in mortality

among middle-aged White men and

women from poisonings, suicide, and

alcohol-related disease.5 There is a

social gradient in such deaths—the

fewer the years of education, the

higher the mortality. Case and Deaton

focus on people without a four-year

college degree and show all the ways

that the kind of influences that Galea

discusses mean worse lives at home,

at work, and in the community for

these people—a complex that Case

and Deaton argue leads to “despair.”

Despair may influence political choices,

as well as life and death. There was a

correlation, geographically, between

deaths of despair and voting for Don-

ald Trump in 2016.6 That kind of associ-

ation continues into the COVID era with

vaccine reluctance higher in

Trump-voting counties.

A welcome feature of The Contagion

Next Time is its emphasis on values:

compassion, the pursuit of social and

economic justice, and understanding

that health is a public good. Would poli-

ticians exercising compassion readily

make the decisions that consign chil-

dren to being raised in poverty? On

social and economic justice, Galea

quotes Martin Luther King: “We have

deluded ourselves into believing the

myth that capitalism grew and pros-

pered out of the Protestant ethic of

hard work and sacrifice. The fact is that

capitalism was built on the exploitation

of the poor—both black and white,

both here and abroad.” More prosai-

cally, it is a focus on justice that led my

colleagues and me at the UCL Institute

of Health Equity to label our own pre-

scription for a post-COVID future, Build

Back Fairer.7

Hilary Cooper and Simon Szreter, in

After the Virus, conduct an historically

informed inquiry into what society

should look like after the pandemic.8

They write that the Elizabethan poor

laws in England in 1601 formed the first

welfare state, based on collectivist-

individualism: universal provision of a

social safety net and, over time, collec-

tive provision of education and other

essentials that provided the conditions

for individuals to flourish. That could

form a credo, consistent with Galea’s

argument. To create a fairer distribu-

tion of health now, and prepare for

future shocks, we need the social com-

mitment to creating the conditions in

which all individuals can flourish.
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A fter the death of George Floyd

and amid the glaring racial inequi-

ties of the COVID-19 pandemic, the

United States entered into a “racial

reckoning” in which the health impacts

of structural racism became more obvi-

ous to a wider segment of the popula-

tion than ever before.1 This reckoning

led the fields of medicine and public

health to call for greater emphasis on

examining the detrimental health effects

of structural racism. For example, a

PubMed search of the term “structural

racism” found a 354% increase in journal

references between 2019 and 2021.

In a policy statement issued in Octo-

ber 2020, the American Public Health

Association officially declared that

structural racism is a public health cri-

sis, and in April 2021, the Centers for

Disease Control and Prevention fol-

lowed suit in declaring racism a “serious

public health threat.”2,3 Yet, with all this

renewed attention and focus, the pre-

cise mechanisms by which structural

racism drives health inequities and

health outcomes largely remain unclear.

STRUCTURAL RACISM
AND MENTAL HEALTH

Nowhere is the impact of structural rac-

ism more directly relevant than in

considering mental health problems,

which are filtered directly through the

cultural lens of society in ways that can

exacerbate its effects. Because they are

so highly stigmatized, psychotic disor-

ders are particularly sensitive to “racial

and political currents” that underlie the

evaluation, diagnosis, and management

of these conditions.4 In this issue of

AJPH, Misra et al. (p. 624) seek to clarify

these difficult associations and draw

more direct lines from the role of struc-

tural racism to inequitable outcomes of

psychotic disorders in current practice.

This is a highly complex task because

the etiology of inequities in psychotic

disorders is complicated, multifaceted,

and steeped in historical injustice, dis-

crimination, and racism.5

This work is highly personal to me. As a

Black psychiatrist whose clinical practice

is focused on providing mental health

services to young people experiencing

early psychotic illnesses, I have watched

the detrimental impacts of structural rac-

ism on psychotic disorders play out in

real time at the individual level. In my

clinical experience, I have witnessed my

Black patients who were hospitalized for

stabilization during a mental health crisis

removed from their second-generation

antipsychotic medications and switched

to high doses of haloperidol, a first-

generation antipsychotic medication

that was specifically associated (via

print advertisements from pharma-

ceutical companies to prescribers)

with images of aggressive and hostile

Black men in the 1960s.5,6 I have

directly observed psychiatrists and

other mental health providers misin-

terpret adaptive suspicious behav-

iors and symptoms of distress in

Black patients as paranoid delusions,

leading to misdiagnoses of psychotic

illness. I have noticed, consistent

with the research literature, that

Black patients in emergency settings

are more likely than White patients

to be placed in seclusion and

restraints.7

My clinical experience has taught me

that explanations for the cause of

inequities in psychotic disorders, a con-

dition that has historically been racial-

ized and stigmatized, are extremely

complex, as are the mechanisms by

which structural racism interacts with

these outcomes. The prevailing theory

for the development of psychosis risk is

the vulnerability-stress model, which

hypothesizes that the interaction

between biological vulnerability and

environmental stressors leads to the

development of psychotic symptoms.4

This theory helps to explain how the

environmental stressor of structural

racism can interact with biological risk

to increase the likelihood of developing

psychotic illness. Similarly, the social

defeat hypothesis incorporates the role

of oppression and minoritized status as

a driver of psychotic illness (via increased

dopaminergic activity).4 Structural racism,

as a tool used to oppress racially minori-

tized groups, must be conceptualized

as a system based on the belief that

human hierarchies exist in our society.8

Unfortunately, both people with psy-

chotic illnesses and people from racially
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minoritized groups (Black people in

particular) are at the highest risk to be

oppressed and forced to the bottom of

the social hierarchy.

CONNECTING
STRUCTURAL RACISM
AND PSYCHOSIS

Misra et al. specifically highlight the role of

racialized policing and economic exploi-

tation as the most salient contributors to

inequities in outcomes. Although these

particular examples of structural racism

are a reasonable starting point for fur-

ther research and exploration, they do

not encompass the entirety of the impact

of structural racism on outcomes associ-

ated with psychotic illnesses. Even when

considering these examples, there are

multiple layers of complexity that must

be explored. For example, the War on

Drugs (which encompasses both racial-

ized policing and additional structurally

racist policies) is a salient example of

how stigmatized negative beliefs about

certain populations (e.g., Black people

who use crack cocaine) led to inequitable

policies such as the Anti-Drug Abuse Act

of 1986, which mandated a 100:1 jail

sentencing disparity in which 1 gram of

crack cocaine carried the same jail sen-

tence as 100 grams of powder cocaine.

Similarly, cannabis is associated with an

increased risk of psychosis,9 and the

racialized criminalization of cannabis use

has led to high rates of people with psy-

chotic disorders being incarcerated

instead of receiving mental health treat-

ment.10 Evaluation of structural racism

as it relates to cannabis policy then

becomes a highly complicated endeavor,

because antiracist policies legalizing can-

nabis use could increase the risk or prev-

alence of psychotic illness but must be

weighed against the significant psycho-

logical damage of inequitable rates of

incarceration of Black people, despite

their use of cannabis at rates similar to

or lower than those of White people.

Misra et al. attempt to create dis-

tance between the concept of provider

bias in diagnosis and assessment from

the consideration of a structural racism

framework. However, it is worth noting

that provider bias is yet another mani-

festation of structural racism. The

structural level of discrimination within

the health care system has effectively

penetrated all other levels, including

institutions (such as the institution of

psychiatry) and individuals.5 The history

of the reconceptualization of schizo-

phrenia from a psychotic illness affect-

ing docile White women who did not

meet gendered, patriarchal expecta-

tions for their roles in society to an ill-

ness centrally defined as one in which

Black men were hostile, aggressive, and

“delusional” for seeking to assert their

civil rights and rejecting notions of

White superiority is well documented.5

However, one cannot overstate the

impact that this reconceptualization,

codified into various editions of the

Diagnostic and Statistical Manual of Men-

tal Disorders,11 has had on the modern

conceptualization of schizophrenia and

other psychotic disorders. Thus, the

bias that clinicians bring to their assess-

ment, including misdiagnosis and

overdiagnosis, is the foundation for

inequities through racialized percep-

tions of the very definitions of what

psychosis is and how it presents in dif-

ferent populations. Structural racism,

enacted through mental health pro-

viders’ clinical decision-making, is the

reason for the increase in involuntary

hospitalizations of Black people start-

ing in the 1960s and for the associa-

tion of aggressiveness and hostility

with both Black people and people

with psychotic disorders, despite

evidence that people with psychosis

are more likely to be victims than per-

petrators of violent crimes.12

CONSIDERING
COMPLEXITY

Connecting the inequities associated

with psychotic disorders in the diagnosis

and outcomes of Black Americans is

indeed a complex undertaking. A host of

health outcomes are directly impacted

by structural racism, and psychotic disor-

ders in particular, which represent a

complicated intersection of genetic and

environmental factors. The task for

public health providers is to begin to

educate themselves on this complexity

by actively learning the history of

structural racism in psychiatry (a history

that has been intentionally suppressed)

and, armed with this information,

conduct more thoughtful and nuanced

research. This renewed commitment

could lead to policies and interventions

that account for the complexity and

could intentionally seek to eliminate

racial inequities associated with psy-

chotic disorders.
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Tobacco is a leading cause of pre-

ventable death, disease, and

impoverishment globally1,2 and an

important public health challenge for

assessment and intervention. Youth

through young adulthood is the most

important time to prevent uptake and

intervene; US studies have found that

90% of cigarette smokers initiate smok-

ing before age 18 years, and 99% initi-

ate before age 25 years.3 Moving past

experimentation, global studies have

found that the average cigarette

smoker begins regular use by age 15

years,4 again underscoring the impor-

tance of youth and young adulthood as

a time for tobacco use surveillance

and intervention. Historically, tobacco

control research has focused on con-

ventional combustible cigarettes; how-

ever, given the tobacco industry’s his-

tory and tactics, specifically in low- and

middle-income countries,5 and the pro-

liferation of novel tobacco and nicotine

products in the United States and glob-

ally,1 it is necessary to understand

trends in the use of tobacco and nico-

tine products broadly. Product use

assessed across countries and regions

provides both important insight into

concerted industry tactics and timely

awareness of emerging products. The

assessment of use of these products

across countries can also aid in coun-

try-to-country cooperation. Tobacco

use and associated health outcomes

are a global epidemic; however, the

majority of the burden of tobacco-

related morbidity and mortality falls on

low- and middle-income countries.2 In

response to the globalization of the

tobacco epidemic, the World Health

Organization (WHO) developed the

Framework Convention on Tobacco

Control, a global treaty establishing

the dangers of tobacco and aimed

at reducing its use. Subsequently,

MPOWER, a policy package designed

to assist countries with implementing

Framework Convention on Tobacco

Control, was launched, urging

countries to monitor tobacco use and

prevention; protect people from

smoke; offer cessation support; warn

about the dangers of tobacco; enforce

bans on advertising, promotion, and

sponsorship; and raise tobacco taxes.

E-CIGARETTE USE AND
YOUTHS

Since their introduction to the US mar-

ket, e-cigarettes have experienced a

dramatic rise in use, particularly among

youths and young adults. This alarming

and rapid increase in use has been well

documented in the United States.6 In an

attempt to reduce use among youths

and young adults, many US states and

localities enacted policies that limit

access to e-cigarettes, particularly fla-

vored e-cigarettes. These trends in use

and the response in the form of policies

have not been limited to the United

States. Recently, WHO published case

studies highlighting various countries’

e-cigarette regulations, demonstrating

the diversity of product availability and

the policy landscape in Brazil, Canada,

the Republic of Korea, and the United

Kingdom.7 The long-term health risks

of e-cigarettes are still largely unknown,

and although they are sometimes

recommended as a harm reduction

cigarette cessation strategy, they are

not currently reviewed or approved as

cessation devices in the United States

and many other countries. E-cigarette

use by nicotine-naive youths poses

many potential harms and should be

actively avoided.

THE GLOBAL YOUTH
TOBACCO SURVEY

The Global Youth Tobacco Survey (GYTS)

is a school-based survey developed by

WHO and the Centers for Disease Con-

trol and Prevention. The GYTS uses a
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standard methodology to collect data on

youth tobacco use to inform and evalu-

ate tobacco control and prevention

efforts. The school-based survey of stu-

dents aged 13 to 15 years has a core

questionnaire with optional modules

and questions based on country con-

text.8 The WHO and the Centers for

Disease Control and Prevention offer

technical support to countries during

the planning, implementation, and qual-

ity control phases of the survey, ensuring

that the methodology and survey instru-

ment are standardized across countries.

The GYTS was initiated in 1999, and

questions about e-cigarettes have been

included as part of the core question-

naire since 2012. GYTS data are critical

to monitor country progress toward

evidence-based MPOWER measures.

The standardized GYTS instrument and

methodology ensure that data can be

compared both across countries and

over time. Many prior studies, including

several recent ones,9,10 have made use

of this important survey.

In “Prevalence of E-Cigarette Use and

Its Associated Factors Among Youths

Aged 12 to 16 Years in 68 Countries and

Territories: Global Youth Tobacco Survey

2012–2019,” Sun et al. (p. 650), from

China and Switzerland, used the GYTS to

present prevalence estimates of youth

e-cigarette use from various countries as

well as an exploration of associated fac-

tors through regression modeling. This

work is critically important; by using the

GYTS data with the same survey meth-

odology and core questionnaire admin-

istered across countries, the authors

present a clear comparison of

e-cigarette use across different countries

and regions. Previous work has been

limited by different survey designs and

instruments; however, this work reduces

much of the background noise resulting

from sampling and instrument effects.

The authors included a host of impor-

tant covariates in their regression

modeling and also conducted sensitivity

analyses to compare the usual threshold

for current use ($1 day in the past

month) with higher thresholds that

would be indicative of more regular use

than experimentation ($3 days in the

past month,$6 days in the past month,

$10 days in the past month), which are

significant strengths.

There are some limitations to this

piece. These prevalence estimates can-

not be interpreted in a vacuum—

although it is easy to note the largest

differences in prevalence (1.9% of

youths reported past-month

e-cigarette use in Kazakhstan in 2014

compared with 33.2% in Guam in

2017), these cannot be interpreted

without considering historical and

cultural contexts and tobacco industry

marketing and promotion activities in

each country included. The authors

used the most recent GYTS data

available for each country for the

2012–2019 period. However, dramatic

shifts in e-cigarette use and product

availability occurred globally from

2012 to 2019, which makes direct

comparisons across years and coun-

tries challenging. Current e-cigarette

use among US high school students

increased 10-fold between 2012

(2.8%11) and 2019 (27.5%12); it is likely

that many other countries experi-

enced a similar dramatic upward

trend in use in this time period.

Although the estimates presented in

this paper can be used as a general

indicator for e-cigarette use in a

country, without multiple years of

data to assess, trendlines within

countries, and a thorough under-

standing of the product landscape

and tobacco industry marketing and

promotion efforts in each included

country, it is difficult to generalize

without overinterpretation.

The article by Sun et al. has far-

reaching implications. The findings can

help inform tobacco regulation and

education priorities for countries

included, especially those with higher

prevalence of youth e-cigarette use. For

countries with higher youth e-cigarette

use, additional data analysis and sur-

veillance efforts are warranted to

understand the scope of the use of

these products and associated behav-

iors and health outcomes. For coun-

tries with relatively lower prevalence of

youth e-cigarette use, this work can

help shift tobacco control priorities

toward other, more commonly used

products to ensure the greatest possi-

ble benefit. This article helps to dispel

the notion that e-cigarettes are only

commonly used in wealthier countries,

because the tobacco industry has a

long history of targeting its marketing

and promotion in low- and middle-

income countries. Most importantly,

however, this article illustrates the util-

ity and unique value of GYTS and other

global surveillance efforts in providing

crucial multicountry analyses.
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See also Tsai and Alarc�on, p. 633.

Quantifying homeless populations

has never been more important.

Accurate counts of populations in need

are the fundamental data needed to

decide policy and program recommen-

dations. Historically, the Department of

Housing and Urban Development has

relied on a one-point-in-time count—

that is, on a given day and time workers

canvas a city or other jurisdiction to

count the homeless people sleeping out-

side and those in shelters and they then

add the two numbers to get the total

number of homeless. Unfortunately,

methods for this count are not standard-

ized across jurisdictions. This leaves open

the questions as to whether the counts

are accurate in any given jurisdiction and

whether these counts can be compared

across jurisdictions.

In this issue of AJPH, Tsai and Alarc�on

(p. 633) propose novel methods to

improve these counts. However, I believe

there are additional methods that should

be considered. While advocating for epi-

demiological surveys, the authors fall

short of recommending key approaches

to population size estimation. These

include capture–recapture methods1

and successive size estimation (built into

respondent-driven sampling methods),2

unique object multiplier, service

multiplier,3 and multiple regression

approaches.4 A useful primer to esti-

mating the size of hard-to-reach pop-

ulations is available from the United

Nations Programme of HIV/AIDS

and the World Health Organization.5

Finally, the definition of homeless-

ness needs to be standardized. In my

view, current definitions only encom-

pass those sleeping rough on the

streets, living in homeless encamp-

ments, or staying in shelters. These

do not account for those who are

homeless but may be staying with

friends or family, although these indi-

viduals would undoubtably benefit

from services.
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See also Hohl et al., p. 646.

In their article in this issue, Hohl et al.

(p. 646) illustrate the spatiotemporal

distribution of geolocated tweets that

contain anti-Asian hate language during

the onset of the COVID-19 pandemic.

In this research, Hohl et al. discovered,

frommore than 4 million geolocated

tweets collected from Twitter, that clus-

ters of hate appeared to be distributed

across the United States. These results

expand on previous efforts by showing

that, across all geographic regions, there

was a high degree of anti-Asian hate per-

petuated through the social media plat-

form Twitter. Interestingly, this included

the Northeast and the West Coast, both

regions that have traditionally appeared

supportive of issues related to racial

equity and social justice.1 In the findings

presented by Hohl et al., even areas such

as New York and California, often consid-

ered progressive beacons, experienced

clusters of hate against Asians. While

potentially humbling, this finding is not

entirely surprising, and potentially reflects

the deep-seated structural racism that

exists across all regions of the country.

ANTI-ASIAN VIOLENCE

Consider, for example, that the New

York City Police Department has re-

ported that hate crimes against Asians

have increased by more than 360%

since the start of the pandemic.2 This

dramatic increase is reflected through

terrifying examples at the individual

level. In one of the most egregious

examples, a horrendous hate crime that

occurred on July 11, 2020, an 89-year-

old Asian grandmother was set on fire

by two men as she was walking outside

her home in Brooklyn, New York.3

Despite this clearly violent act, the New

York City Police Department remained

hesitant to classify this as a hate crime.3

Interestingly, in the same neighborhood,

only a week before this incident, anti-

Asian flyers were posted.3 The findings

reported by Hohl et al. further confirm

these unsettling trends, demonstrating

that online anti-Asian sentiments have

been rising, with the peak occurring in

March 2020. Hohl et al. also report that

a significant cluster of anti-Asian hate

appeared in the same county in New

York, reporting a proportion 3.39 times

higher than in other areas in the United

States. This not only suggests that this is

a region susceptible to Asian hate but

also may indicate that there will be con-

tinued patterns of these types of hate

crimes in the area.

NOVEL VIRUS, ANCIENT
RACISM

These findings from Hohl et al. of anti-

Asian sentiment are unfortunately not

new in the United States. There has been

a long history of xenophobia against peo-

ple from Asia, whereby the Page Act of

1875 was the first restrictive federal immi-

gration law prohibiting entry of Chinese

women4 and the 1882 Chinese Exclusion

Act banned immigration of Chinese men.5

The goal was to “end the danger of cheap

Chinese labor and immoral Chinese

women.”6 These laws sparked violence

against Chinese persons,5 including the

Rock Springs massacre of 1885, where

White miners who were envious of the

employment by the Chinese murdered

them by shooting, stabbing, or burning

them alive in their homes.7

These structural forms of racism

against Asians have further led to the

racialization of disease. For instance,

James D. Phelan, the mayor of San

Francisco during the plague in 1900,

whose slogan was “Keep California

White,” and who wrote an article enti-

tled “Why Chinese Should be Excluded,”

kept Chinese residents separated from

Whites because Phelan believed the

Chinese would “breed the germs of a

national disease.”8(p675) Driven by

these racist beliefs, Chinatown in San

Francisco was quarantined and Chinese

residents were not allowed to leave,

yet Whites were allowed the privilege

of egress and entry7—because it

was stated that the Chinese were

“indifferent to sanitary regulations and

breeding disease.”8(p674) In addition, all

East Asians were prohibited from cross-

ing state borders, and alarmingly, with-

out their consent, persons of Asian heri-

tage in Chinatown were inoculated with

an experimental vaccine.7,9,10

ONLINE HATE SPEECH TO
REAL-WORLD HATE CRIMES

Remarkably, this transformation of an

outbreak into a sociopolitical crisis has

reemerged and manifested parallel
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racialized views expressed by some

contemporary political figures. On

March 16, 2021, former president Don-

ald Trump used the term “Chinese

Virus” in a tweet. The study by Hohl et al.

found a clustered surge of anti-Asian

hate in March 2020, which is consistent

with a previous study by Hswen et al.,11

which found that a massive surge in

anti-Asian hate hashtags were used on

Twitter following use of this racist rhe-

toric of the term “Chinese Virus.” These

hateful sentiments by persons of influ-

ence may be linked to blaming the

COVID-19 pandemic on Asians and the

rising verbal and physical attacks

directed toward Asians. Nguyen et al.

showcased how area-level racist senti-

ment online has been associated with

residential racial prejudice,12 and

results from Muller and Schwartz

showed the link between racist hash-

tags and real-world hate crimes.13 Yet,

despite strong evidence linking the dis-

cussion of hate online with real-world

impacts, as further exemplified in the

research by Hohl et al., this has been

met with lackluster countermeasures

and response from public health offi-

cials and ultimately has done little to

spark the civic action needed to tackle

and prevent the perpetuation of online

hate head on.

It is noteworthy that a causal relation-

ship has not yet been determined

through scientific inquiry. Yet, one must

ask whether such a relationship is nec-

essary to establish to deem online hate

as a hate crime and serious assault on

our communities. Consider other

domains, where ample evidence has

been provided that sentiment on Twit-

ter is predictive of stock market fluctua-

tions.14 Or consider the real-world

consequences of errant tweets from

those with influential power such as

celebrities—for instance, Kylie Jenner’s

singular tweet, comprising a mere 18

words (including terms “sooo” and

“urg”) to illustrate her dissatisfaction

with Snapchat. The repercussions of

this tweet were extensive, equating to

roughly $72 million in loss per word

that was used, amounting to a total of

$1.3 billion in stock loss for Snapchat.15

In another example, Elon Musk’s 2020

tweet commenting that Tesla’s stock

price was too high resulted in signifi-

cant losses to the carmaker in excess

of $14 billion.16

These examples illustrate the power

of words. In the context of online hate

and perpetuating racist attitudes, why

would we doubt that such online con-

versations would not have similarly

extensive impacts? Repeating the need

for additional research at times feels

futile, simply because these events per-

taining to hate cannot (and should not)

be tested empirically. We should

acknowledge the serious threats that

these types of online communications

have and, more importantly, that such

conversations reflect deep-seated and

racist beliefs that permeate many com-

munities, even those that we believed

were free from such prejudice.

Posting hateful content online has

become the graffiti of the online world.

This can be equated to the horrendous

acts of defacing and graffiti that we

have witnessed directed toward Black

churches, synagogues, and mosques.

Yet, no consequences exist in holding

those accountable in the online world.

Online threats posted on Facebook,

Twitter, or Instagram, to name a few

among the many social medial plat-

forms that exist today, can and should

be considered criminal charges. These

types of attacks on the basis of an indi-

vidual’s identity—their racial, ethnic, or

gender background—may result in seri-

ous threats to their well-being,

including physical harm or even death.

Yet, public health officials, the research

community, and the general public con-

tinue to ignore or overlook its causality.

As a member of the research and pub-

lic health community, I implore that we

take stock of these issues, recognizing

the link between the online and offline

(real) worlds, and begin to realize the

power and impact of online hate.

The average person in the United

States spends 7 hours and 50 minutes

with digital media each day (https://bit.

ly/3C3QAer). There is no doubt that we

are living in the online world more than

the offline world, considering how the

pandemic has ushered our day-to-day

interactions to virtual media and has

further entrenched our attention on

social media feeds and other online

media. Researchers have been slow to

calculate the effect that the digital

online world has had on health and

society. As we continue to deepen our

reach into the online world, it is critical

that we expand on the work presented

by Hohl et al. and study its impact on

the health and well-being of those who

are most vulnerable. It is necessary for

public health and government officials

to invest in the surveillance of online

hate, in a similar manner as has been

demonstrated for tracking the

COVID-19 pandemic, to detect hate

earlier and prevent the spread of hate

and resulting real-world violence and

harm.
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Recent developments in systematic

review methods provide opportu-

nities to draw more robust conclusions

from observational studies of interven-

tions and increase the public health

relevance of reviews. Cochrane public

health and health systems reviews

have expanded in scope and methods,

supported by new chapters on non-

randomized studies in the updated

Cochrane Handbook (2021)1 and the

development of new, related guidance

by the Cochrane Methods Executive.

We illustrate these changes while also

summarizing the most recent guidance

and research on deciding when to

include observational studies, identify-

ing and selecting studies, extracting

and synthesizing data, assessing risk of

bias, and grading certainty of evidence.

These developments are particularly

important for systematic reviews in

public health, in which randomized tri-

als to assess health outcomes are often

unfeasible, for example, in the case of

large and irreversible infrastructure

interventions; unethical, for example,

where the primary aim of the intervention

is to prevent certain harm; unavailable

when decisions are urgently required; or

unable to detect harms at the population

level, for example, observational pharma-

covigilance studies that use adverse

event data sets to detect harms after a

drug is already on the market and in

widespread use. We draw on our experi-

ence as editors and authors of Cochrane

public health and health systems reviews

and as methodologists, supplemented

by a hand search of the past five years

of key methodology journals. Observa-

tional studies of exposures (e.g., environ-

mental exposures) also constitute an

important area of current methodologi-

cal development but are outside the

scope of this editorial.

Including observational studies in sys-

tematic reviews of interventions produ-

ces challenges at every stage of designing

and conducting a review, beginning with

the terminology used to define and

identify these studies. Despite efforts

to encourage classification according to

study design elements rather than

labels,2 agreement on terminology is

elusive. By “observational studies of

interventions,” we intend to encompass

the range of classifications that may be

encountered when considering

quantitative evidence of intervention

effects other than from randomized

trials. These terms include (but are

not limited to) nonrandomized stud-

ies of interventions,1 quasiexperi-

ments,3 natural experiments,4 and

the many specific study design labels

that fall within these categories.

It is important to note that many of

these terms have overlapping meanings

and are applied in diverse and inconsis-

tent ways, both in primary research

and in systematic reviews. However, for

the full value of observational studies

of interventions to be realized, it is

essential that systematic reviewers

look beyond traditional study designs,

such as cohort and case–control, and

consider the relevance of quasiexperi-

mental designs that can adjust for

unobserved confounding, or selection

on unobservables.5 At the same time,

systematic reviewers must recognize

that observational studies are not all

of equal evidentiary value, requiring

careful assessment of risk of bias, and

that their inclusion may increase the

resource requirements of a review.
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CHANGES IN
UNDERSTANDING

Early methodological guidance recog-

nized that observational studies can fill

gaps in the literature, provide long-term

follow-up that can identify harms of

treatments, and answer questions that

cannot (for reasons of ethics or feasibil-

ity) be investigated in randomized tri-

als.6 However, recognition of this value

was tempered by caveats on the vulner-

ability of observational studies to bias

and confounding, increased heteroge-

neity in meta-analyses, and the asser-

tion that observational studies can

estimate associations only between

treatment and outcome, rather than

unbiased causal effects.6 A further con-

cern has been understanding the extent

to which observational studies may over-

estimate the effects of interventions

compared with randomized trials. Inter-

estingly, systematic reviews have gener-

ally found a lack of statistically significant

differences in pooled results when sys-

tematically comparing randomized and

observational studies,7,8 identifying dif-

ferences in the specific research ques-

tion, heterogeneity, or risk of bias9 as

explanations for any dissimilar results.

Although randomized trials remain

the gold standard for estimating the

effects of interventions, the “causal

turn” in epidemiology has facilitated

an explicit acknowledgment that

observational studies may also aim

to estimate causal effects.10 Causal

inference can be strengthened by

designs that postulate a plausible

counterfactual under certain

assumptions, such as the preinter-

vention trend in an interrupted

time-series study, Mendelian ran-

domization, instrumental variables,

or the untreated control group in a

regression discontinuity design, which

allow the causal effect of an interven-

tion to be estimated.4 Recent system-

atic reviews have demonstrated these

designs to have been more widely

implemented in health research than

previously believed; however, these

reviews have also noted issues in the

quality of the conduct and reporting of

these studies.11–13

Recent Cochrane reviews illustrate

how including observational studies is

essential for providing a comprehensive

picture of the range of interventions

and evidence available for some public

health questions, such as the effects of

large-scale primary prevention interven-

tions, particularly when these have been

implemented and evaluated across dif-

ferent contexts. For example, a Cochrane

review (in progress) of sugar-sweetened

beverage taxation has identified no eligi-

ble randomized trials, but a large body of

at least 39 nonrandomized studies will

contribute to a comprehensive evaluation

of the effects of these taxes on consump-

tion and sales.14 A review of interventions

to reduce ambient air pollution similarly

identified no randomized trials, but 42

nonrandomized studies provide evidence

on the effectiveness of 38 different inter-

ventions, albeit with low and very low cer-

tainty.15 In a review of environmental

interventions to reduce sugar-sweetened

beverage consumption, the majority of

well-known interventions (including traffic

light labels, nutritional rating scores, and

price increases) have been evaluated

only in observational studies and there-

fore would not have been represented in

the review if only randomized trials had

been included.16

CHALLENGES AND
ADVANCES

Although these reviews serve as

examples of the value of including

observational studies in evidence syn-

thesis, these studies presented chal-

lenges at every stage of the review,

from designing the protocol and iden-

tifying studies to extracting, evaluat-

ing, and synthesizing the results. The

online appendix (available as a supple-

ment to the online version of this arti-

cle at http://www.ajph.org) provides a

table summarizing the challenges

encountered, recent methodological

developments that have contributed

to meeting these challenges, and pri-

orities for future research.

WHEN TO INCLUDE
OBSERVATIONAL STUDIES

The newly revised Cochrane Handbook

suggests that the inclusion of observa-

tional studies is justified when random-

ized trials answer a review question

indirectly or incompletely or when a ran-

domized trial is impossible or unlikely

to be conducted.1 The approach is

based on a taxonomy of observa-

tional studies that replaces design

labels (e.g., controlled before and

after) with a breakdown of design ele-

ments (e.g., assignment mechanisms

and control for confounding) that can

enable the study to make causal esti-

mates and minimize risk of bias.2 This

taxonomy is a helpful shift away from

inconsistently applied design labels

and toward a recognition of the role

of study design elements in supporting

causal inference. The Handbook recom-

mends that reviewers decide which

study design elements would be desir-

able for the review question, scope the

literature to see what studies are avail-

able, and set the eligibility criteria in the

protocol accordingly. In practice, this

strategy requires specialist knowledge

of these study designs, and examples of

best practice from systematic reviews
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that have implemented this strategy are

lacking.

SEARCHES AND STUDY
SELECTION

Reviews that include observational stud-

ies typically must deal with a large vol-

ume of retrieved records. The lack of

standardized terminology creates a chal-

lenge for information retrieval and for

study selection. For example, in a review

of taxation of sugar and sugar-added

foods to prevent obesity, 24454 records

were retrieved, of which only one inter-

rupted time-series study was eligible for

inclusion.17 Machine learning is a poten-

tial solution, although there are consider-

able problems in applying machine

learning to fully automate the selection

of nonrandomized studies owing to vary-

ing terminology.18 Machine learning tools

that prioritize studies for screening by

identifying patterns in human reviewers’

decisions (semiautomation) can be use-

ful in reducing screening burden.19

Search filters allow database-specific

strategies to reduce volume but are not

yet available to cover the full range of

study types (with varying labels) and

databases required for public health

reviews.20 Furthermore, these strategies

depend on the completeness, quality,

and uniformity of records and retrievable

full texts so that study identification and

selection remain labor-intensive steps

that cannot be fully automated at

present.

DATA EXTRACTION

Observational studies, in particular

quasiexperimental and natural experi-

mental designs, typically offer multiple

analyses and effect estimates for the

same outcome in a single study, again

requiring specialist methodological

knowledge on the part of the review

team to undertake data extraction.

Methods for addressing effect size mul-

tiplicity have been described,21 but the

impact of choice of method and of

selection of effect sizes on the results of

meta-analysis of observational studies

is unknown.22 In some cases the same

data set may have been used in more

than one secondary analysis, creating a

risk of double counting of results in a

review, even from independently con-

ducted studies. Additionally, poor data

quality may pose a threat to validity that

is difficult to detect and assess.9 Stan-

dardized tools for data extraction are

lacking.

RISK OF BIAS

Assessing risk of bias is an essential

task that poses a significant challenge

for systematic reviews of observational

studies, as hundreds of tools exist; no

tool applies equally to all study designs,

making consistent assessments diffi-

cult; and consensus is lacking on which

is preferred.23 Furthermore, there is

evidence that the choice of tool can

affect the conclusions of reviews of

observational studies.24 The ROBINS-I

(Risk Of Bias In Non-randomized

Studies–of Interventions) tool has been

advanced as a solution to this dilemma.25

ROBINS-I uses a series of signaling ques-

tions to assess risk of bias in seven

domains: confounding, selection of par-

ticipants, classification of intervention

status, deviations from intended inter-

ventions, missing data, outcome mea-

surement, and selective reporting.

This rigorously developed tool ena-

bles a systematic assessment of risk of

bias, with signaling questions currently

developed for cohort and case–control

studies and versions covering addi-

tional study designs in development.

However, use of this tool requires a

strong understanding of epidemiologi-

cal principles and a significant time

investment. Early reports indicate that

users have difficulty in applying the

tool consistently, although this is

partly because observational studies

of interventions are sometimes poorly

reported.26 Selective reporting bias

and publication bias are especially dif-

ficult to assess, as protocol registra-

tion and prespecified analysis plans

remain uncommon for observational

studies. Cochrane is currently under-

taking research into preferred and

acceptable risk of bias tools when

ROBINS-I is not appropriate. The inter-

active Tableau risk of bias tool finder

(https://ntp.niehs.nih.gov/go/ohat_

tools) can help users compare and

select from 62 risk of bias tools for

observational studies of exposures.

SYNTHESIS

The Cochrane Handbook notes that the

inclusion of observational studies of

interventions, with various design ele-

ments and conducted in a range of pop-

ulations and settings, typically leads to

high statistical heterogeneity that may be

methodological, contextual, or unclear in

origin. In principle, meta-analysis can be

conducted using effect estimates from

observational studies. The Handbook rec-

ommends that a random-effects model

be the default approach and that

separate analyses be conducted for

studies with very different design fea-

tures1; however, detailed guidance on

how and when to do so is lacking. In

practice, pooling these studies is often

deemed inappropriate because of

very large heterogeneity across inter-

ventions and outcomes, statistical het-

erogeneity encountered as a default

for population-level interventions, or
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outcomes data assessed and reported in

a manner that precludes meta-analysis.

The little guidance that exists suggests

that meta-analysis of observational stud-

ies should focus not only on a pooled

effect estimate but also on assessing the

influence of moderators and potential

sources of bias, employing subgroup

analysis and metaregression;27,28 leave-

one-out meta-analysis would be another

option to identify exaggerated effect

sizes that stem from a particular study.

Reviewers face a considerable chal-

lenge in structuring and reporting a

nonstatistical synthesis, which may be

narrative, tabular, or graphical. New

reporting guidelines on SWiM (Synthesis

Without Meta-analysis) help to address

this challenge by detailing how reporting

can be improved in aspects of methods

and results that often lack transparency

in such reviews, including how studies

have been grouped and how heteroge-

neity has been investigated.29

CERTAINTY OF EVIDENCE

The introduction of the target trial con-

cept and ROBINS-I have contributed to

a significant advance in GRADE (Grad-

ing of Recommendations Assessment,

Development and Evaluation), a meth-

odology widely used to assess the

certainty of a body of evidence in sys-

tematic reviews and guidelines. GRADE

originally reflected the traditional hier-

archy of evidence by having all bodies

of observational evidence start with a

low rating and bodies of randomized

trial evidence start as high certainty.

Although, crucially, observational evi-

dence could be upgraded in certain cir-

cumstances, upgrading rarely occurred,

and concerns were raised that GRADE

underrated the certainty of evidence in

areas lacking in randomized trials, such

as population health.30 New GRADE

guidance indicates that when ROBINS-I

is used, observational studies also start

with a high certainty rating, allowing

better comparison and integration of

randomized and nonrandomized evi-

dence; however, examples are lack-

ing.31 To address this gap, the GRADE

Public Health Group is undertaking

research into the conditions under

which evidence from designs such as

interrupted time series can produce a

body of high- or moderate-certainty

evidence.30

FURTHER DEVELOPMENTS
NEEDED

Systematic reviews vary in methodolog-

ical and reporting quality.32 Including

observational studies introduces addi-

tional challenges and resource require-

ments but can also increase the public

health relevance of a review if study

quality is rigorously assessed and

guidelines for producing a high-quality

systematic review are followed. Given

both the value and the challenges of

including observational studies in sys-

tematic reviews of interventions, we

look forward to further development of

methods and tools to ensure that such

studies are identified, assessed, and

incorporated into public health and

health systems reviews in the best possi-

ble manner. Machine learning algorithms

and search filters, data extraction

tools, and ROBINS-I extensions will

help to address these challenges. A

greater focus on study design ele-

ments that reduce bias and confound-

ing and on investigation of whether

underlying design assumptions have

been met, rather than design labels

that are inconsistently applied in the

literature, may contribute to produc-

ing tools that are easier to use and

apply. Meta-epidemiological research

on less familiar study designs, such as

natural experiment and quasiexperi-

mental designs, is needed to support

the development of tools and report-

ing standards with empirical evidence.

The online appendix summarizes chal-

lenges, developments, and priorities

for further research.

RECOMMENDATIONS
FOR REVIEWERS

Systematic reviews in public health and

health systems should be designed at

the protocol stage to consider the

potential relevance of different obser-

vational study types, notably natural

experimental and quasiexperimental

studies, to the research question and

specify inclusion and exclusion criteria,

search strategies, risk of bias assess-

ment, and synthesis plans accordingly.

Risk of bias tools should be compre-

hensive in addressing selection bias,

confounding, information bias, and

selective reporting. Where possible,

they should specifically apply to the

study designs included in the review,

and the rationale for the choice of tool

should be reported. Data extraction

should identify the data set used in sec-

ondary analyses, as reviewers will need

to guard against double counting if

multiple independent studies have ana-

lyzed the same data. Review teams

need to be appropriately resourced,

given the large amounts of search

results, methodological expertise, and

time required for reviews of observa-

tional studies. Finally, along with implica-

tions for the education and training of

researchers to appropriately conduct

observational studies of the effects of

interventions, systematic review authors

should be appropriately trained to iden-

tify, analyze, and assess these studies.
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Antimicrobial resistance (AMR) is

among the most urgent global

health challenges of our time. AMR can

develop with each use of an antimicro-

bial, regardless of the setting. The

ongoing use of the same antimicrobials

across sectors and the ability of

microbes to transfer among people,

animals, food, and environments;

spread across borders through global

trade and travel; and bring entire

economies to a halt means that every

antimicrobial consumed has global

implications. Some microbes have

already developed resistance to all

known antimicrobials, meaning previ-

ously curable diseases have become

untreatable. If immediate action is not

taken, the effectiveness of these vital

medicines will continue to diminish, fur-

ther undermining modern medicine’s

ability to treat infectious diseases and

perform essential medical procedures.1

The global spread of severe acute

respiratory syndrome coronavirus 2

(SARS-CoV-2) and its variants that cause

COVID-19 has sparked new discussions

on the need for an international pan-

demic treaty,2 presenting a unique

opportunity to reflect on AMR as one

pathway through which new cross-

border global health threats emerge.

Similar to zoonoses such as COVID-19,

AMR can lead to untreatable infectious

diseases in humans with the potential

to become deadly pandemics. AMR

diminishes the global common pool of

antimicrobial effectiveness—a nonex-

cludable but rivalrous resource—

meaning that maintaining the viability

of antimicrobial therapy is a global

common-pool resource challenge.3

Overcoming this challenge will require

global mechanisms to coordinate inter-

ests and investments, limit free riding,

and steer cooperation toward preserv-

ing the common pool. This aspect of

AMR enables us to draw lessons from

other common-pool resource chal-

lenges, such as climate change, in

building collective action to target the

pathways by which AMR may emerge,

maximize the antimicrobial commons

for everyone’s benefit, and avoid fur-

ther descending into this tragedy-of-

the-commons scenario.

Building global collective action while

accommodating varying national
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circumstances is a monumental but, in

our view, achievable task. The 2015

Paris Agreement under the United

Nations Framework Convention on Cli-

mate Change, for example, successfully

mobilized substantial collective action

to protect a shared global common-

pool resource similar enough to antimi-

crobial effectiveness that it can provide

lessons for advancing global action in

this area. While countries struggle to

meet their specific climate targets, the

Paris Agreement has stimulated global

cooperation by engaging countries in

an ongoing effort to mitigate green-

house gas emissions and adapt to the

impacts of climate change. AMR lacks

an equivalent global vehicle for building

cooperation and would benefit from a

Paris Agreement–style coordinating

structure. The Paris Agreement offers

6 key lessons relevant to managing the

global antimicrobial commons (Table 1).

6 KEY LESSONS FOR AMR

First, AMR needs a unifying global tar-

get to mobilize political attention and

benchmark global progress. For the

Paris Agreement, the world united

behind the politically memorable, albeit

scientifically ambiguous goal of keeping

global average temperatures below

1.5�C above preindustrial levels or at

least well below 2�C.4 For AMR, the

world still needs to develop, agree to,

and unite behind a quantifiable goal

that resonates with nonexperts.

Second, effectively mitigating the

threat posed by AMR requires a

recognition of how embedded social

structures and incentives drive antimi-

crobial use across sectors. AMR efforts

over many decades have largely

focused on the behavior of individual

health care providers and patients,

emphasizing education and personal

choice as the dominant strategies to

reduce global antimicrobial use.5,6

These strategies, which are reminiscent

of climate change mitigation strategies

that offload the responsibility for action

from governments to individuals, are

now acknowledged as insufficient. Anti-

microbials have become such widely

used tools that they are effectively

invisible infrastructure underpinning

our health and food systems and paper

over shortcomings in basic hygiene,

equality, and labor systems.6 Individu-

als are therefore ill-placed to address

AMR through more informed decision-

making. Instead, addressing AMR

requires a commitment to social and

economic transformation similar to the

one in the Paris Agreement’s call to

action.

Third, escalating commitments

through national AMR action plans,

which outline each country’s AMR goals

and planned actions, will likely increase

the effectiveness of global AMR efforts.

Ongoing international monitoring of

national AMR action plans by the World

Health Organization provides a key

starting point, but more extensive and

ambitious global legal commitment

mechanisms are imperative.7 In their

nationally determined contributions

under the Paris Agreement, countries

are legally required to specify their

level of ambition, regularly monitor

progress to that goal, and ratchet up

their commitments every five years.

Escalating national commitments over

time makes it easier for countries to

commit to action early, shape future

policy directions, and signal their will-

ingness to cooperate. Although not

perfect, this model could increase the

level of ambition in current AMR

commitments.

Fourth, a permanent multistake-

holder forum on AMR similar to the

Paris Agreement’s annual Conference

of the Parties to the United Nations

Framework Convention on Climate

Change could be highly effective in

shaping consensus and action over a

short time horizon.8 A high-profile

AMR forum composed of countries

and nongovernmental organizations

would ensure ongoing and inclusive

dialogue to build a culture of account-

ability, trust, and good faith among

relevant actors. Crafting an inclusive

process will be essential for shaping

equitable goals and actions, especially

because attempting to govern AMR

globally requires confronting questions

about universal representations of the

global public and its objectives.9,10

Striking this forum, therefore, repre-

sents an important first step to

ensure that future initiatives proceed

fairly.

Fifth, like the Intergovernmental

Panel on Climate Change guiding the

Paris Agreement, ongoing AMR action

would be best informed by a regular

and independent stock-taking to evalu-

ate existing measures and advise on

evidence-informed adjustments.11,12

This endeavor must (1) recognize that

different ways of knowing constitute

the global knowledge base, (2) ensure

that using evidence to inform adjust-

ments that work does not detract from

the inherently political questions of

works for what purpose and for whose

benefit, and (3) come with a commit-

ment to equitable evidence generation

and prioritization. Striking a panel to

assess the global knowledge base on

these terms will ensure that global,

regional, and national goals and poli-

cies are continually informed by the

best available evidence and are in line

with leading practices.12

Finally, an enduring international

legal agreement could institutionalize
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these actions with a long-term vision

and generate progress on AMR by

charting a clear path forward, distribut-

ing responsibilities, and creating a sus-

tainable system that makes countries

active participants throughout the pro-

cess. Treaties are appropriate for cer-

tain kinds of challenges only—hence,

they are rare in global health. However,

the escalating, transnational, and

enduring AMR crisis means a strong

international legal framework is

required to hold actors accountable

and link strategies across sectors,

countries, and time.13

Whether through a standalone

agreement or within a new pandemic

treaty, an international agreement on

AMR could align incentives that switch

the focus of AMR efforts toward pre-

vention and preparedness and coordi-

nate investments to generate social

and economic transformation, espe-

cially because countries are unlikely to

undertake these initiatives on their

own. Such an agreement must unite

human health, animal, agricultural, and

environmental sectors through a “One

Health” approach to maximize the

global antimicrobial commons for

everyone’s benefit and simultaneously

improve infection prevention measures

while promoting access, conservation,

and innovation for antimicrobials, alter-

native therapies, and diagnostic tech-

nologies.8 Coordinating a One Health

approach that appropriately engages

ministries of health, environment, agri-

culture, development, and finance

TABLE 1— Comparing the Paris Climate Agreement With Existing Global AMR Efforts

Essential Elements Paris Climate Agreement Current Global AMR Efforts

1. Collective global goal Keep global temperature rise below 1.5�C above
preindustrial levels or at least well below 2�C

No consensus on what a collective global goal
could look like

2. A focus on social and economic
transformation

Implementation of the Paris Agreement requires
social and economic transformation to
decarbonize national economies.

AMR discourse has historically emphasized
individual behavior instead of social and
economic transformation.

3. Nationally determined contributions pledged,
reviewed, and ratcheted every 5 years

All parties must communicate their nationally
determined contributions every 5 years and,
during revisions, aim for maximally ambitious
goals. Nationally determined contributions
are reviewed to ensure the distribution of
responsibilities is fair and that countries are
ambitious in their goals. All parties must
regularly provide information on activities
and outcomes using methods that are
articulated by the Intergovernmental Panel
on Climate Change.

All WHO member states committed to having
national action plans for AMR. Even though
this commitment is not legally binding, more
than 100 countries have published plans, and
many are under development. However,
there are no specified review, intensification,
or accountability mechanisms, and little
financial, technical, and infrastructural
support is provided for achieving necessary
policies. WHO, FAO, and OIE conduct self-
assessment surveys on national AMR
activities, but there is no regular reporting
or standard methodology for reporting
outcomes.

4. Annual multistakeholder forum The annual Conference of the Parties to the
UNFCCC serves as a multistakeholder
meeting place for advancing the Paris
Agreement.

AMR is normally discussed every 3 years at
the World Health Assembly, but there is
no formal or regular meeting focused
on AMR and no permanent forum for
multistakeholder discussions on AMR across
sectors.

5. Global scientific stock taking every 5 years Requirement to assess the best available
science every 5 years; this stock-taking
exercise will help ensure that the Paris
Agreement’s ongoing efforts are in line with
scientific best practices.

No relevant comparison

6. International legal framework The Paris Agreement is a legally binding
instrument of the UNFCCC. The UNFCCC
provides a broader legal framework for the
Paris Agreement.

No international legal framework, although the
constituting instruments of the WHO, FAO,
OIE, or UN could serve as the broader legal
framework for a legally binding AMR
agreement

Note. AMR5 antimicrobial resistance; FAO5 Food and Agriculture Organization of the United Nations; OIE5World Organization for Animal Health;
UN5United Nations; UNFCCC5United Nations Framework Convention on Climate Change; WHO5World Health Organization.

Source. Rogers Van Katwyk et al.15
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requires new legal mechanisms beyond

those available through the World

Health Organization, the Food and Agri-

culture Organization of the United

Nations, the World Organization for

Animal Health, and the United Nations

Environment Program, which are lim-

ited to the area-specific mandates of

each institution.

TOWARD AN
INTERNATIONAL TREATY

Although a universal agreement involv-

ing all countries is desirable from the

outset, an effective treaty can emerge

from a small group of countries willing

to act immediately, as long as it is

designed to incentivize and allow other

countries to join later. It only took 20

countries to launch negotiations for the

1985 Vienna Convention for the Protec-

tion of the Ozone Layer, which later

delivered the 1987 Montreal Proto-

col—the first universally ratified and

possibly the most effective agreement

in the history of the United Nations.

For AMR, we would only need a few

global leaders to decide that bold

action is needed to protect the count-

less lives threatened by AMR. Although

some countries, such as those within

the G20, may be better positioned

than others to take this initiative, the

COVID-19 pandemic has shown that

our expectations for global health lead-

ership can rapidly change.14 An AMR

treaty—or provisions on AMR within

the proposed pandemic treaty—could

emerge from any group of countries

ready to act quickly. With the future of

antimicrobial effectiveness hanging in

the balance, we cannot afford to wait

any longer.

We have known about AMR for as

long as we have had effective

antimicrobials. Without swift collective

action now, though, AMR may undo

one of humanity’s greatest discoveries.

This outcome would make AMR the

epitome of the global tragedy of the

commons. To avoid such a catastrophe,

world leaders must take ambitious

action—similar to the steps they took

when setting up the Paris Agreement—

to protect antimicrobials as a precious

shared resource and prevent this loom-

ing emergency. These insights could be

immediately relevant for informing

emerging discussions on a potential

international treaty on pandemics,

which must also address AMR to be

comprehensive.2
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S ince March 2020, the US federal

government has invested tremen-

dous public health effort in COVID-19

responses by expediting the availability

of vaccines and novel therapeutics.

Meanwhile, addiction care providers,

public health workers, and people who

use drugs have been sounding alarms

about the pandemic’s collateral dam-

age, which has contributed to the

ongoing surge of unintentional fatal

overdoses. Reduced access to addic-

tion treatment and services combined

with fentanyl infiltrating drug supplies

resulted in an estimated 100000 fatal

overdoses in 2020 alone.1 Although the

Centers for Disease Control and Pre-

vention (CDC) has released official

health advisories2 and the US Depart-

ment of Health and Human Services

(HHS) has supported widespread

implementation of expanded distribu-

tion and use of naloxone in high-risk

populations, there is not enough

naloxone in the hands of those who

need it most. Only one naloxone pre-

scription is dispensed for every 70

high-dose opioid prescriptions nation-

wide.3 In communities that experience

disproportionate rates of overdose

from illicit opioids, a recent study sug-

gests that nonurban areas have lower

naloxone distribution relative to over-

dose deaths than urban areas do.4

Given the pervasiveness of this national

crisis, it is critical to saturate our com-

munities now with naloxone. The 2021

Model Expanded Access to Emergency

Opioid Antagonists Act is a first step in

aiming for uniform naloxone access

because it provides a legislative tem-

plate that states could eventually

choose to implement.5 We call on fede-

ral policymakers and regulators to take

one step further to increase naloxone

availability by (1) making naloxone avail-

able over the counter (OTC), (2) increas-

ing funding for community-based

programs focusing on harm reduction,

(3) permanently eliminating insurance

copayments and prior-authorization

requirements, and (4) mandating

coprescribed and codispensed nalox-

one with all higher-risk opioid prescrip-

tions and medications for opioid use

disorder.

OVER-THE-COUNTER
NALOXONE

First, we call for an intranasal naloxone

formulation to be switched to an OTC

status and for mandates for insurers to

cover OTC cost.6 Traditional naloxone

access points, such as local pharma-

cies, health care facilities, and syringe

service programs, are not universally

available in all communities and often

lack round-the-clock availability. We

envision naloxone at a subsidized cost

at low-barrier access points such as gas

stations and convenience stores, where

people at risk for overdose could have

24-hour access. Naloxone has a benign

safety profile with no significant clinical

effect if opioids are not present, is

rarely associated with severe adverse

reactions when administered in the

community,7 and meets all 4 US Food

and Drug Administration (FDA) criteria

to become an OTC product.6 Even

though the FDA Center for Drug

Evaluation and Research supported

development of OTC naloxone prod-

ucts by proactively developing model

consumer-friendly drug fact labels in

2020,8 naloxone remains under

prescription-only status. The opioid

overdose crisis continues to ravage

communities; thus, we call for federal

policymakers within the US Department

of Health and Human Services or the

FDA to facilitate OTC approval of at

least one formulation of naloxone, with

or without manufacturer requests or
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approval. This is a crisis that demands

bold and immediate action.

EXPAND FUNDING FOR
COMMUNITY-BASED
PROGRAMS

Second, we call for a focused effort to

increase funding for all community-

based programs concentrating on

harm reduction. These community pro-

grams often engage people who use

drugs and members of racial minority

groups who have historically faced

stigma and been excluded from health

care systems and pharmacy-based nal-

oxone access. People who use drugs

are most likely to use naloxone to

reverse a witnessed opioid overdose9

and thus are a key population to equip

with naloxone. Currently, states can

seek funding toward purchasing nalox-

one from the Substance Abuse and

Mental Health Services Administration

via formula-based block grants that can

be distributed to governmental and

nongovernmental agencies. Although

the American Rescue Plan Act of 2021

is expanding block grant availability to

community harm reduction services

and is an important step toward

expanding access, many nongovern-

mental organizations, community

health centers, and harm reduction

organizations do not receive these

federal funds and have to use their lim-

ited budgets to purchase naloxone for-

mulations at cost or rely on mutual aid

networks.10 Manufacturing disruptions

of generic naloxone in 2021 have lim-

ited the supply of this lower-cost for-

mulation, forcing community-based

programs to stretch funds for costlier

formulations to sustain their naloxone

demands.11 Given the number of lost

lives and the 2021 National Drug Con-

trol Strategy specifically calling for

investment and dissemination of

evidence-based harm reduction efforts,

including naloxone access, we advocate

that expansion of funding for community

harm reduction organizations be cou-

pled with securing an affordable and

permanent naloxone supply for these

organizations. Strategies used during

the COVID-19 pandemic for procure-

ment of vaccinations could be consid-

ered to expand naloxone availability to

community health programs, including

federal mass purchasing and stockpiling.

ELIMINATE INSURANCE
COPAYMENTS

Third, we call for removing patients’

financial barriers to obtaining naloxone

by the permanent elimination of copay-

ment and preauthorization require-

ments. This was done at the federal

level by leveraging the Affordable Care

Act to provide rapid coverage of pre-

ventive services to enable covering

costs for community COVID-19 vaccina-

tions.12 In general, individuals with

medication copays are less likely to pick

up a prescription and have naloxone

available when it is needed. All state

Medicaid programs cover naloxone;

however, even though Medicaid covers

almost 40% of nonelderly adults with

opioid use disorder, in 2018, it only

paid for 5% of all naloxone sold in the

United States.13 Furthermore, the CDC

has reported that 71% of Medicare

prescriptions, compared with 42%

of commercial insurance carriers,

require copayments upwards of $80,14

a financial barrier to naloxone access.

In response, private insurers have

attempted to address this by imple-

menting no member cost sharing15 or

copayment waivers.16 Other state-level

responses include New York’s naloxone

copayment assistance program and

mandate requiring that the cost of opi-

oid antagonists be covered by health

insurance.5 Although these efforts and

programs are isolated successes, we

call for federal funding to enable elimi-

nation of copays to reduce costs for

the public.

MANDATE COPRESCRIBING

Fourth, there should be a federal

mandate for prescribers to copre-

scribe naloxone with all higher-risk

opioid prescriptions and medications

for opioid use disorder (methadone,

naltrexone, or buprenorphine-nalox-

one) and for pharmacists to codispense

naloxone. Coprescribing is an estab-

lished concept and practice, included in

the 2016 CDC Guideline for Prescribing

Opioids for Chronic Pain, which recom-

mends that providers consider copre-

scribing to patients receiving daily opioid

dosages of 50 morphine milligram equiv-

alents or greater or receiving benzodia-

zepines,17 and was supported by the

2021 Model Expanded Access to Emer-

gency Opioid Antagonists Act. State

legislatures that implemented copre-

scribing mandates have seen substan-

tial increases in naloxone prescribing,

engagement of a larger and more

diverse set of prescribers, expanded

geographic reach, and reductions in

opioid-related harm.18–20 In 2018, a

panel of experts at the Drug Safety and

Risk Management Advisory Committee

narrowly voted against a coprescribing

mandate, citing concerns for potential

risks of drug shortages, diverting nalox-

one from community programs, rise in

health care costs, institutional racism

benefiting insured patients, and threats

to provider autonomy in identifying

patient risk.21 Instead, this committee rec-

ommended changing opioid prescription

labels to encourage coprescription, which
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was released as an FDAmandate in July

2020 to opioid drug manufacturers.22

Although it remains unclear if these label

changes were widely implemented, they

serve as a mere nudge for providers to

have discussions with their patients

about the importance of naloxone,

whereas mandatory coprescribing will

facilitate increased distribution of this life-

saving medication. We also encourage

that future coprescribing mandates be

coupled with proactive approaches to

ensure that coprescribing does not exac-

erbate health inequities, given the pres-

ence of systemic racism faced by persons

using illicit opioids, including Black, Indige-

nous, and People of Color communities

that have had inequitable access to

health care, pharmacies, and insurance

benefits. Furthermore, manufacturing

supply chains should be augmented to

ensure that coprescribing does not cause

drug shortages. If these coprescription

policies were applied on a national scale,

there would be dramatic increases in

naloxone availability with spillover to the

community, awareness about what over-

dose is and how it can be prevented,

and creation of a sustainable culture of

opioid safety.

Every overdose death is preventable.

Ensuring equitable access to and satu-

rating communities with naloxone is

critical, given the more than 1 million per-

sons who have died of drug overdose

since 1999. We must move beyond pub-

lic health advisories and take federal pol-

icy actions to make naloxone available

OTC, expand funding for community-

based programs providing harm reduc-

tion, eliminate naloxone copayments and

prior authorizations, andmandate copre-

scribing naloxone with high-risk prescrip-

tions and medications for opioid use

disorder to save lives. The ongoing surge

in overdose deaths during the COVID-19

pandemic is a warning that immediate

and comprehensive steps must be taken

to reduce deaths. To curb overdose, we

need to greatly increase naloxone access

in all communities.
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The Omicron variant of the COVID-19

virus is wreaking havoc around the

world. In South Africa, where it was first

identified, it resulted in an unprece-

dented surge in the number of cases.

The travel bans that soon followed

against several Southern African coun-

tries were futile gestures, as the new vari-

ant was undoubtedly already circulating

in the countries that rushed to put the

bans in place. This quickly became clear

as surges in cases were noted in

several European countries and in the

United States, resulting in case numbers

never seen before.1 As they did during

the initial surges, health systems across

the globe fell quickly under enormous

stress. In the case of the Omicron vari-

ant, this is mostly because of the large

number of health providers who had to

either isolate because of infection or

quarantine after COVID-19 exposure

rather than because of a higher risk of

severe disease.2,3 Similarly, high worker

absenteeism has affected organizations

and businesses, undermining already

weakened economies around the world.

Yet, despite the tremendous chal-

lenges it is presenting, the Omicron var-

iant may actually be paving a new path

toward coexistence with COVID-19.

With the Omicron variant, COVID-19

offers an interesting combination. Evi-

dence thus far suggests that the variant

is highly transmissible and that pro-

gression from exposure to infection is

faster than with other variants.4,5 These

characteristics have driven the extraor-

dinarily rapid increase in the number of

new cases. At the same time, although

infections among vaccinated people

have been noted quite frequently,

these tend to be asymptomatic or to

produce largely mild symptoms.6 Con-

sequently, a disconnect between the

large number of COVID-19 cases and a

disproportionately lower number of

hospitalizations has become apparent.

Even among those who are hospital-

ized, the severity of illness is notably

less than what we saw in earlier surges,

with less likelihood of requiring inten-

sive care or ventilatory support. Most

importantly, the data show that our

vaccines continue to prevent severe ill-

ness and hospitalization during the

Omicron variant surge (https://bit.ly/

3K9GdJM). At the same time, it would

help to better understand these issues

if data on hospitalizations, intensive

care unit admissions, and deaths were

disaggregated by whether patients

were admitted because of COVID-

19–related signs and symptoms or

because they had incidental COVID-19

identified through screening tests

administered on admission.

Thus, despite the fear and turmoil

caused by the Omicron variant, there

may be a silver lining. For most of those

who are fortunate enough to have

access to vaccines, contracting the

Omicron variant of COVID-19 may

result in a mild illness. The availability of

new antiviral treatments for COVID-19

that have been shown to prevent severe

illness and death also offers a new rea-

son for optimism.7,8 These facts point

to a new reality and, potentially, a new

understanding of what COVID-19 means

for us. The Omicron variant may help us

arrive at a level of comfort in living with

the virus and an acceptance of the fact

that there will not be a time anytime

soon when COVID-19 is completely

behind us. As we head into the third

year of the pandemic, we may be ready

to accept the fact that getting infected

with the Omicron variant is highly likely

but that in all likelihood this will not

result in severe disease as long as we

are vaccinated and have received a

booster dose. Knowing this may mean

that the fear that has paralyzed so

many over the past two years will dimin-

ish sharply.

How will this new understanding

affect our response to the pandemic?

For one thing, case numbers will have

less significance, even while infected

individuals may need care and require

medical attention from the health care

system. The focus on counting cases

should give way to giving more atten-

tion to monitoring COVID-19–related

severe illness, hospitalizations, inten-

sive care admissions, and deaths. The

high transmissibility, the short incuba-

tion period, and the mild symptoms will

make efforts to identify every case and

all possible contacts unfeasible and of

limited effectiveness.9,10 Contact-tracing

programs, which have heroically sought

to contact and support all persons with

COVID-19 and their close contacts, will

need to be transformed to deliver on

a no less important effort—supporting

those with substantial symptoms of

COVID-19 or those at risk for
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complications by promptly guiding

them to available treatment to prevent

severe illness. With regards to testing

efforts, we will need to shift our focus to

prioritize pursuing a diagnosis among

those who are ill and those who are

most vulnerable to complications of

COVID-19, particularly immunosup-

pressed individuals. Public health mes-

saging will also need adjustment, focus-

ing on a simple message for those who

suspect infection or have tested posi-

tive, are vaccinated, and have no risk

factors: mask up, avoid crowds, and

suspend contact with vulnerable

individuals.

But, before we can truly go down this

road, we must acknowledge that vac-

cines are the game changers. This new

reality motivated by the emergence of

the Omicron variant is relevant only for

those who are fortunate enough to have

access to effective COVID-19 vaccines

and booster doses. For much of the

world, access to vaccines remains an

elusive goal. Billions of people have yet

to access a single dose of a COVID-19

vaccine.11 It is likely that, unfortunately,

this disparity will extend to access to

new antiviral drugs. This means that not

only will tremendous swaths of humanity

remain susceptible—needlessly so—to

more severe disease, death, and all the

social and economic hardships these

cause, but also we will all remain vulner-

able to new emerging variants. And that

next variant may not be nearly as favor-

able as the Omicron variant.

The road map to a new COVID-19

reality is drawn. The critical question is,

are we ready to follow it and embrace

this new reality?
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Thirty years ago, youth smoking was

in a grim place. In 1991, more than

one in four US high school students

smoked cigarettes, and the situation was

worsening, reaching 36% smoking prev-

alence in 1997.1 Likewise, adolescent

alcohol use remained perniciously

steady at about 50% prevalence

throughout the 1990s.1 Since then, a

host of hard-fought wins for tobacco

control, including prevention and cessa-

tion programs, excise taxes, marketing

restrictions, and social norms change,

have borne remarkable success in driv-

ing down youth smoking. In 2019, ciga-

rette smoking by high school students

stood at just 6% nationally1 and was low

enough in some regions to have policy-

makers aiming for a tobacco endgame.

Youth alcohol use, too, has declined to

its lowest level in more than 40 years of

national surveillance.2 Despite these suc-

cesses, there is much work to be done.

Substance use remains higher in certain

geographic regions and among vulnera-

ble groups, including racial/ethnic minor-

ities, sexual and gender minority youths,

and the socioeconomically disadvan-

taged.3 Novel nicotine products and lib-

eralizing marijuana regulations pose

new challenges for youth substance use

prevention. This AJPH Assessing Impact

feature reexamines one recent look at

changing youth substance use patterns

over the past 30 years.

In the 2019 article “Trends in Single,

Dual, and Poly Use of Alcohol, Ciga-

rettes, and Marijuana Among US High-

School Students: 1991–2017,”4 public

health successes with youth cigarette

and alcohol use are only two thirds of

the story. The author, Hongying Dai,

contrasts the overall declines in youth

cigarette and alcohol use with rising

levels of youth marijuana consumption.

In 1991, no US states allowed medical

or recreational marijuana sales; today,

more than 70% of Americans reside in

a state that does. Accepting social atti-

tudes toward marijuana have grown,

and so too has marijuana use, in all age

groups.5 Dai’s analysis considers trends

in youth cigarette, alcohol, and mari-

juana use individually and in combina-

tion. Dual and polyuse are important for

individual health. Use of nicotine and

marijuana together is more strongly

associated with adverse health risk

behaviors than use of either alone.6

Alcohol and marijuana use may make

tobacco cessation more difficult.7 Impor-

tantly, rising polyuse prevalence signals

a need for more comprehensive sub-

stance use control and prevention.

The cross-sectional time series analysis

draws data from the Youth Risk Behavior

Survey (YRBS), an national survey of US

high school students performed every

odd year. For cigarettes, alcohol, and

marijuana, Dai examined linear trends in

using only one, two, or all three products

from 1991 to 2017. Use of only ciga-

rettes and only alcohol declined. How-

ever, use of only marijuana increased

by a factor of 10: from 0.6% to 6.3%.

Meanwhile, dual use of alcohol and mari-

juana more than doubled, whereas ciga-

rette and marijuana dual use effectively

stayed flat. Highlighting pronounced

increases in marijuana-only use, par-

ticularly among girls and racial/ethnic

minorities, while noting the fewer

intervention and prevention programs

for marijuana compared with tobacco,

Dai called for “special focus” on mari-

juana prevention.

News coverage of the publication

largely focused on marijuana, often over-

looking tobacco and alcohol.8 The 10-fold

increase in marijuana-only use, although

headline grabbing, obscures that overall

marijuana use had increased more grad-

ually and, at 20% in 2017,1 substantially

exceeded the widely cited 6.3% preva-

lence of marijuana-only use. Declining

cigarette and alcohol use, coinciding with

rising marijuana use, shifted the typical

profile of youth substance use. In 1991,

most users of cigarettes, alcohol, or both

did not use marijuana; by 2017, approxi-

mately half did. Conversely, the share of

marijuana users who smoke or drink

shrank substantially. Substance control

messages emphasizing the harms of

smoking and drinking remain essential,

but better integrated messaging

about marijuana use, alone and with

other substances, is warranted for

youths who today perceive a large gap
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between the harms of tobacco and

marijuana.

In the three years since publication,

citing works have expanded on this

article’s findings, with more detailed

pictures of polysubstance use over

time. In one study, investigators que-

ried another national time series study

to identify specific periods when mari-

juana use was rising fastest.9 In

another, researchers prospectively fol-

lowed a more recent youth cohort into

the first years beyond high school.10

The work confirmed high levels of dual

or polyuse patterns featuring mari-

juana and additionally revealed a plu-

rality of substance users whose use

increased sharply after high school.

School-based surveillance may miss

climbing levels of substance use in

early adulthood, a population in need

of more effective prevention.

Among potential lessons is that sub-

stance use prevention should not be

siloed by product, particularly that of

tobacco and marijuana. Not only do

many youths consume both tobacco

and marijuana, but dual use may be

catalyzed when tobacco and other nic-

otine products are repurposed for mar-

ijuana consumption, as in the case of

cigar-wrapped marijuana blunts. Given

that blunt use is facilitated by the wide-

spread availability of cheap, flavored

small cigars,11 tobacco control meas-

ures, such as flavor bans that include

cigars, could have implications for mari-

juana use. Similarly, electronic devices

for aerosolizing nicotine can be rede-

signed or repurposed for vaping mari-

juana products, a trend that gained

national attention when a 2019 out-

break of severe lung injury was tied to

tainted marijuana cartridges.12 Thus,

policies, marketing, and public commu-

nication about vaping nicotine could

also plausibly influence perceptions

of and access to vaping marijuana.

Indeed, current and future develop-

ments in tobacco, nicotine, and mari-

juana policy all may shape which trends

identified in Dai’s study continue.

Although the most recent YRBS wave

(2019)1 showed a further decline in cig-

arette smoking, there was a tremendous

surge in electronic vapor product use,

from 13% to 33%—a level of youth nico-

tine use not seen since the grim days

three decades before. As of this writing,

Food and Drug Administration author-

izations are pending for electronic ciga-

rette products with the largest share of

the US market. Those decisions may

have long-lasting implications as the

agency weighs potential benefits to

adult smokers against demonstrated

risks to youths.

Further state-level, and potentially

federal-level, marijuana legalization is

possible, perhaps likely. There is con-

flicting evidence on whether state-level

legalization is tied to short-term

increases in youth marijuana use.13,14

It is certain that marijuana use is gain-

ing social acceptance over recent deca-

des and decreasingly being perceived

as harmful, particularly among youths.4

Couple these changing attitudes with

potential for a more commercialized

marijuana industry, and the public

health perils are easy to envision. The

potential consequences of marijuana

policy changes for children and adoles-

cents deserve greater consideration.15

The featured publication uncovered

youth substance use patterns visible

only over time, in this case, decades.

This highlights the value of ongoing,

high-quality national surveillance. More

frequent and more nimble surveillance

is also needed to capture trends that

emerge quickly, such as between bien-

nial YRBS waves. Research should keep

up with emerging products and shifting

use patterns by incorporating up-to-date

tobacco and marijuana product termi-

nology and explicitly measuring dual and

polyuse behaviors. Additionally, describ-

ing trends among vulnerable groups,

although imperative, is just one step

toward health equity: more detailed sur-

veillance must help to advance tailored

prevention and treatment.

For all the public health progress

achieved in reducing youth cigarette

and alcohol use, youth vaping, mari-

juana use, and polysubstance use

deserve attention and action. Further

research on the short-term and long-

term health effects of marijuana and

polysubstance use among youths is

essential for informing effective public

health practice and policy. Understand-

ing the potential harms, the drivers of

use, and how products relate to each

other better equips researchers, policy-

makers, educators, and parents to

approach youth substance use preven-

tion comprehensively.
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As China’s signature foreign policy

initiative in the 21st century, the

Belt and Road Initiative (BRI) is rapidly

becoming a global undertaking. Initially

launched in 2013 as an international

infrastructure project, BRI harkened

back to the Silk Road, an ancient net-

work of trade routes connecting the

East and the West. At first, BRI focused

on two distinct prongs: a “belt” of over-

land economic corridors across Eurasia

and a maritime “road” of shipping lanes

through Southeast Asia to South Asia,

the Middle East, and Africa. By early

2021, however, BRI encompassed

more than 140 countries representing

close to 40% of global output and 63%

of the world’s population.

Through the Health Silk Road (HSR),

China has used BRI transportation net-

works—railroads, ports, airports, and

logistics hubs—to provide medical and

health care assistance to partner coun-

tries and assert China’s leadership in

global health. The rapid expansion and

global scope of BRI and HSR, examined

in the Council on Foreign Relations

independent task force report China’s

Belt and Road: Implications for the United

States, have been significant causes of

concern for the Biden administration.1

Against the backdrop of COVID-19, HSR

is set to further advance China’s role in

global health governance; however, this

does not justify an alarmist response

from the United States.

ORIGINS OF THE HEALTH
SILK ROAD

The term “Health Silk Road” first

appeared in an October 2015 docu-

ment issued in China by the National

Health and Family Planning Commis-

sion, the predecessor of today’s

National Health Commission, as a

response to the central government’s

requirements to contribute to the

implementation of BRI.2 President Xi

Jinping officially put forward the HSR

concept in a 2016 visit to Uzbekistan.

The following year, Beijing signed a

memorandum of understanding with

the World Health Organization commit-

ting to support HSR and improve health

outcomes in BRI countries.

Despite the blessing of President Xi

and the World Health Organization,

HSR remained largely an undefined ini-

tiative with a wish list of projects prior

to the COVID-19 outbreak. Some of the

proposed projects (e.g., providing per-

sonal protective equipment, medical

supplies, and emergency medical assis-

tance to BRI countries) had yet to mate-

rialize by March 2020. Other projects

included under HSR, such as the

Greater Mekong Subregion Disease

Surveillance Network, had begun as

part of joint disease prevention and

control programs in Southeast Asia

before the debut of HSR.

HEALTH SILK ROAD
BUILDING DURING
COVID-19

Although initially seen as a weakness,

these amorphous arrangements have

given HSR the flexibility to respond to

new global health challenges. As China

managed to curtail domestic transmis-

sion of COVID-19 and branded itself a

winner in the fight against the pan-

demic, HSR opened “new cooperation

space for BRI.”3 In a telephone call with

Italian prime minister Giuseppe Conte

on March 16, 2020, for instance, Xi

explicitly linked HSR to the pandemic:

“China is ready to work with Italy to con-

tribute to international cooperation on

epidemic control and to the building of

a ‘Health Silk Road.’ ”4 As a leading pro-

ducer of personal protective equip-

ment and COVID-19 vaccines, China

focuses on providing medical supplies

and equipment to build HSR during the

pandemic. By late October 2020, it had

sent more than 179 billion face masks

and 1.73 billion protective suits to 150

countries.5 By late November 2021, it

also had committed 1.6 billion doses of

COVID-19 vaccines to more than 100

countries.6 Roughly 40% of Chinese

vaccines have been delivered to
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Southeast Asia, the preferred region

for BRI and HSR construction.

China’s approach features multiple

bilateral efforts under the BRI networks,

which appear to be more efficient than

the multilateral approach favored by

the Western countries in global vaccine

distribution. Chinese vaccine makers

seem keener than their Western coun-

terparts to help partner countries

expand domestic vaccine manufactur-

ing capabilities. They have built vaccine

filling and finishing plants in Africa

(Algeria, Egypt, Morocco), Europe (Hun-

gary, Serbia), Latin America (Brazil,

Chile, Mexico), the Middle East (Turkey,

United Arab Emirates), South Asia (Paki-

stan), and Southeast Asia (Indonesia,

Malaysia). Today, Chinese COVID-19

vaccines have claimed the largest mar-

ket share in much of Asia and South

America.7 These efforts have also

boosted China’s international image.

According to the Council on Foreign

Relations report, following China’s

delivery of critical medical products

“BRI partners closely aligned with

Beijing . . . have been more willing to

give China the praise it seeks.”1

Still, China’s HSR building thus far has

not fundamentally challenged US lead-

ership in health-related development

assistance. The China’s Belt and Road

report discussed how substandard

products and clumsy propaganda tar-

nished China’s early efforts to supply

medical equipment and testing kits.

Using health aid to expand the market

share of Chinese medical products also

makes Beijing’s rhetoric of distributing

its vaccines as a “global public good”

somewhat disingenuous.

Unlike the United States, which

shares vaccines primarily through don-

ations, China sends most of its vaccines

abroad as commercial supplies, which

are in some cases more expensive than

Western ones. As of November 30,

2021, only 7% of China’s vaccines that

shipped overseas—119 million doses—

involved grant assistance (i.e., dona-

tions).6 The relatively low efficacy rate

of Chinese vaccines and the lack of

transparency in revealing phase 3 clini-

cal trial data have also undermined

China’s vaccine diplomacy and the

effectiveness of HSR in promoting BRI.

Despite calls for prioritizing BRI coun-

tries to receive Chinese vaccines,8 37 of

the 144 BRI countries are not currently

receiving these vaccines (Figure 1). A

growing number of countries, including

those in Southeast Asia, are shifting

away from Chinese vaccines.9

THE US RESPONSE

The Biden administration views HSR,

which seeks to expand both market

share and international influence, as a

clear geopolitical challenge to the United

States. To counter China’s influence, the

United States partnered with Australia,

India, and Japan through the Quadrilat-

eral Security Dialogue in March 2021 to

Who is receiving Chinese vaccines:

BRI participants receiving vaccines BRI participants not receiving vaccines Non-participants receiving vaccines

FIGURE 1— The Belt and Road Initiative (BRI) and China’s Vaccine Diplomacy
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finance, manufacture, and distribute at

least 1 billion doses of COVID-19 vaccines

by the end of 2022.10

Theoretically, US–China competition

in vaccine distribution helps build and

sustain momentum for achieving a

pandemic-free world. In reality, the vac-

cine diplomacy of the United States

and its allies targets regions or coun-

tries that are strategically important

to and prioritized by China’s HSR (e.g.,

Southeast Asia); relatively little inter-

est is shown in satisfying the vaccine

needs of low-income countries,

where only 6% of people had received

one dose of vaccine by the end of

November 2021.11

Equally important, the overemphasis

on US–China competition in terms of

geopolitical influence and global leader-

ship has led the Biden administration to

forsake opportunities for cooperation

between the countries. The US govern-

ment could support the licensing of Chi-

nese vaccine makers to mass produce

mRNA vaccines, which would signifi-

cantly increase the global vaccine sup-

ply. Also, building on the memorandum

of understanding signed in November

2016, the United States and China

could jointly support disease surveil-

lance and response capacity building in

the developing world. Framing the bilat-

eral relationship in terms of strategic

competition leaves little room for

expanding cooperation in these areas.

FUTURE OF THE HEALTH
SILK ROAD

On August 31, 2021, China unveiled

new foreign aid guidelines that highlight

BRI building as a main objective of aid

provision.12 In the future, China may

use partnerships forged during the

pandemic to increase its health aid and

expand the international market share

of Chinese medical products. It may

also invoke HSR to invest in additional

global health projects, especially those

that help BRI countries build core dis-

ease surveillance and response capac-

ity. Whether this will lead to substantial

investment in broader health-related

development assistance projects, such

as universal health coverage, remains

to be seen.

Unless Beijing’s HSR agenda rules out

cooperation with Washington, however,

it is not in the interest of the United

States to pursue an alarmist approach

premised on US–China strategic com-

petition. In developing initiatives to rival

HSR, the Biden administration should

consider tapping the large potential for

cooperation between the two coun-

tries, from which the developing world

would benefit immensely not only in

terms of the present pandemic but in

efforts to improve health security and

strengthen health systems for future

crises.
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Control of SARS-CoV-2 Infection Rates
at a Spanish University With In-Person
Class Attendance
Mario Gil-Conesa, MD, MPH, Fares Amer, PharmD, Silvia Carlos, PharmD, PhD, Arturo H. Ari~no, PhD,
Miguel A. Mart�ınez-Gonz�alez, MD, MPH, PhD, and Alejandro Fernandez-Montero, MD, PhD

The “Safe Campus Program,” implemented in 2020 through 2021 at the University of Navarra (Spain),

aimed to guarantee a safe return to university campus and prevent severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) outbreaks, avoiding university-wide lockdown. It included COVID-19

education, campus adaptation, and polymerase chain reaction (PCR) testing. We describe the main

characteristics of the program and analyze the SARS-CoV-2 cumulative incidence among 14496

university members. The 14-day cumulative incidence in the university was 415.2 versus 447.7 in the

region. The program, sustainable in the long term, achieved low SARS-CoV-2 in-campus rates. (Am J

Public Health. 2022;112(4):570–573. https://doi.org/10.2105/AJPH.2021.306682)

During the COVID-19 pandemic,

most Spanish universities

adopted only online teaching. At univer-

sity campuses, it was necessary to

restore the quality standards of aca-

demic education, as well as to maintain

a vibrant university life, an essential

ingredient of higher education training.

INTERVENTION

The “Safe Campus Program” of the Uni-

versity of Navarra (Spain) aimed to pre-

vent outbreaks of SARS-CoV-2 (severe

acute respiratory syndrome coronavirus

2) while keeping all in-person teaching

and research activities. The program was

based on three fundamental measures:

education and training, campus adapta-

tion, and polymerase chain reaction (PCR)

testing and medical care (Figure B, avail-

able as a supplement to the online ver-

sion of this article at http://www.ajph.org).

PLACE AND TIME

Between August 24, 2020 and May 30,

2021, a cohort study with a nine-month

follow-up was carried out at the Univer-

sity of Navarra where in-person classes

were held.

PERSON

At the beginning of the academic year,

there were 14496 members at the

University of Navarra (57% women;

median age521.9 years, interquartile

range519.7–30.0) belonging to three

campuses: Navarra (84.9%), Gipuzkoa

(11.1%), and Madrid (4.1%). Students

accounted for 83.1% of university

members. Forty-five percent of univer-

sity members lived with their families,

41.2% at a shared apartment, and

13.4% at a university residence

(Table 1).

PURPOSE

Reopening educational institutions can

be vital for the education and the physi-

cal and emotional health of many stu-

dents.1 Regarding university campuses,

it was necessary to restore the quality

standards of academic education and

to maintain university life. The guaran-

tee of a safe return to the university

campus was essential for a return to

normality and the best educational

experience.

Spain was one of the countries most

severely affected by COVID-19. After

the first wave, the population SARS-

CoV-2 seroprevalence was 5%; how-

ever, this percentage may represent an

underestimate of the true burden of

infection, given the subsequent high

mortality rate during 2020.2 We

aimed to analyze the impact of a

comprehensive preventive action plan
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against SARS-CoV-2 infection in a Span-

ish university that maintained in-person

class attendance from August 2020 to

May 2021, before youths were vacci-

nated in Spain.

IMPLEMENTATION

The program included three preventive

activities (Figure A, available as a sup-

plement to the online version of this

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

one was COVID-19 prevention educa-

tion and training for all university mem-

bers. Before the academic year started,

all university members received a cita-

tion for a PCR test and two guideline

brochures (“Prepara2” and “Bienveni2”)

providing information about preventive

measures (social distancing, mandatory

use of masks, hand washing) and the

“COVID Area”: a 24-hour medical atten-

tion clinic that could be contacted by

e-mail, telephone, or face-to-face. The

COVID Area consisted of a team of

17 health care and community workers.

Students and staff were mandated to

contact the COVID Area if they had any

COVID-19 symptoms or close contact

with a positive case.

The second preventive activity was

campus adaptation. Actions were

taken in university spaces (e.g., indoor

ventilation, tripled frequency of clean-

ing and disinfection, reorganization of

desks and offices, reduction of class-

room and office capacity, rescheduling

of timetables, doubling of teaching

hours) and personal measures (e.g.,

training of prevention measures,

distancing, masks, hand washing,

sanitizers).

Adherence to prevention measures

was reinforced by “yellow vests”: per-

sonnel hired to ensure compliance.

They recorded the reasons for each

warning. Gate custodians helped to

check the use of hand sanitizer upon

entrance to the premises.

The third preventive activity was PCR

testing and medical care. SARS-CoV-2

PCR testing was required of all univer-

sity members to access the campus at

the beginning of the academic year and

after Christmas holidays. Additional

random PCR testing was carried out

after Easter break. PCR tests were also

performed on individuals reporting

COVID-19–related symptoms and on

their close contacts in the university.

During the academic year, weekly ran-

dom PCR tests were carried out on a

representative sample (mean: 268/

week), stratified by employee or stu-

dent status and center. All PCR tests

were free.

The COVID Area was contacted for

medical diagnosis and early case detec-

tion within the first 24 hours. More

than 12000 emails were received and

answered. A secure database was

designed and managed by the COVID

Area to monitor in real time the impact

of COVID-19 on the campus, allowing

rapid action to be taken. The COVID

Area also monitored all contact tracing

and clinical care of people with positive

PCR tests.

EVALUATION

A total of 34848 SARS-CoV-2 PCR tests

were performed (2.4 PCR tests/person);

71.76% of the PCR tests were retests:

each person at the university received

between two and eight PCR tests. The

overall percentage of positive PCR

TABLE 1— Baseline Characteristics of the University of Navarra
Population During the 2020–2021 Academic Year: Spain

Characteristic Students Employees Pa

No. 12 050 2 446

Gender (female), no.
(%)

6 887 (57.2) 1 342 (54.9) .037

Age, y 23.87 (8.65) 44.56 (11.33) , .001

Campus, no. (%) , .001

Madrid 536 (4.4) 54 (2.2)

Navarra 10311 (85.6) 1 990 (81.4)

Gipuzkoa 1203 (10.0) 402 (16.4)

Accommodation, no.
(%)

, .001

Family home 3809 (33.8) 2 397 (98.0)

Shared apartment 5619 (49.8) 39 (1.6)

Residence 1846 (16.4) 10 (0.4)

Status, no. (%)

Undergraduate 9794 (81.3)

Graduate 2256 (18.7)

Research and
academic staff

1 043 (42.6)

Administrative staff 1 403 (57.4)

Note. Continuous variables are expressed as mean and standard deviation and categorical variables
as percentages.

aChi-square test or the Student t test for qualitative or quantitative variables, respectively.
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tests during the study period was 3.5%

(n51232), and a positive PCR test was

counted as a positive case of COVID.

Women accounted for 44.4% of diag-

nosed positive cases; 85.9% (n51058)

were students and 14.1% (n5174)

were employees. During the academic

year, 8.5% of university members

tested positive by PCR test. Of the

positive PCR tests, 82.7% (n51019)

occurred on the Navarra campus,

8.5% (n5105) in Gipuzkoa, and 8.8%

(n5 108) in Madrid. The different

peaks were related to holiday periods.

The first peak seemed to be related to

Columbus Day (October 12), which is a

public holiday and was a long weekend

in week 41 (Figure 1).

Overall, there were 4897 isolated indi-

viduals: 1232 positive cases and 3665

contacts, with a mean of 2.98 quaran-

tined contacts for each positive case

(Figure C, available as a supplement to

the online version of this article at

http://www.ajph.org). Of the positive

PCR tests, 513 came from those previ-

ously classified as close contacts. The

average reproductive number of SARS-

CoV-2 during the study period was 1.36.

The 14-day cumulative incidence per

100000 at the University of Navarra

was 415.2 (95% confidence interval

[CI]5381.9, 448.6) and the 14-day

cumulative incidence for the three

regions was 447.7 (95% CI5370.0,

525.3), with no significant differences

between the university and the three

regions combined (P5 .113). The

14-day cumulative incidence on the

Navarra campus was 405.1 (95%

CI5369.6, 440.6), whereas in the gen-

eral population of Navarra it was 447.8

(95% CI5 406.9, 488.8), with no signifi-

cant differences between the campus

and the region where it was located

(P5 .121). The mean 14-day cumulative

incidence on the university’s Gipuzkoa

campus was 328.7 (95% CI5301.6,

355.8), whereas in the Gipuzkoa general

population it was 448.8 (95% CI5 419.6,

478.0), with significant differences

(P, .001). The 14-day cumulative inci-

dence on the smaller Madrid campus

was 813.1 (95% CI5735.9, 890.3),

whereas in the general population of

Madrid it was 441.8 (95% CI5410.6,

473.1), with a significant difference

(P, .001; Figure D, available as a sup-

plement to the online version of this

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

The “yellow vests” carried out a total

of 5313 admonishments (mean, 161

admonishments/week) (Figure E, avail-

able as a supplement to the online ver-

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

org). When asked about the possible

place of transmission, only 3% of the

positive cases indicated that it was the

campus.
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FIGURE 1— Number of Positive COVID-19 Cases and Percentage of Positive Polymerase Chain Reaction (PCR) Tests
per Week at the University of Navarra During the 2020–2021 Academic Year: Spain
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ADVERSE EFFECTS

There were no adverse effects.

SUSTAINABILITY

The percentage of positive PCR tests

in our study was 3.5%, below the 5%

recommended by the World Health

Organization,3 whereas in the general

Spanish population it was 11.6% during

the same period. In the general popula-

tion of Navarra, this percentage was

8.8%.4 Other studies have shown a

reduction in anxiety and improvement

in safety behavior when applying similar

measures.5,6

This intervention shares many of its

measures with the safe campus pro-

grams of other universities, such as

Berkeley and Duke,7,8 where mass test-

ing, and compliance with individual pre-

vention measures, led to reduced infec-

tion rates.9 All measures taken at the

University of Navarra to ensure safety

followed the international official guide-

lines and curbed the spread of SARS-

CoV-2 infection.10

PUBLIC HEALTH
SIGNIFICANCE

During the COVID-19 pandemic, contin-

ued in-person lectures and research

activities at a university with a strong

prevention program, including robust

screening and contact tracing, did not

generate a higher SARS-CoV-2 inci-

dence than that observed in the com-

munity. The measures proposed in the

“Safe Campus Program” were useful in

reducing SARS-CoV-2 infection rates in

our institution. These measures can be

of great help to other institutions that

have remained open during the pan-

demic and those that will do so in the

future in similar contexts.
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Rapid Population-Based Surveillance
of Prenatal and Postpartum
Experiences During Public Health
Emergencies, Puerto Rico, 2016–2018
Beatriz Salvesen von Essen, MPH, Denise V. D’Angelo, MPH, Holly B. Shulman, MA, Wanda Hern�andez Virella, MPH,
Katherine Kortsmit, PhD, MPH, Beatriz R�ıos Herrera, MPH, Patricia Garc�ıa D�ıaz, PhD, Aspy Taraporewalla, MS,
Leslie Harrison, MPH, Lee Warner, PhD, MPH, and Manuel Vargas Bernal, MD, MPH

The Pregnancy Risk Assessment Monitoring System–Zika Postpartum Emergency Response study,

implemented in Puerto Rico during the Zika virus outbreak (2016–2017) and after Hurricanes Irma and

Mar�ıa (2017–2018), collected pregnancy-related data using postpartum hospital-based surveys and

telephone follow-up surveys. Response rates of 75% or more were observed across five study surveys.

The study informed programs, increased the Puerto Rico Department of Health’s capacity to conduct

maternal–infant health surveillance, and demonstrated the effectiveness of this methodology for

collecting data during public health emergencies. (Am J Public Health. 2022;112(4):574–578. https://

doi.org/10.2105/AJPH.2021.306687)

In 2016, the Puerto Rico Department

of Health (PRDH) and the Centers for

Disease Control and Prevention imple-

mented the Pregnancy Risk Assessment

Monitoring System–Zika Postpartum

Emergency Response (PRAMS-ZPER)

study to address the urgent need for

data on Zika virus infection (“Zika”).

INTERVENTION

The study initially assessed Zika-related

experiences and behaviors during

pregnancy and later expanded to

examine paternal involvement during

pregnancy and the impact of Hurri-

canes Irma and Mar�ıa on access to

maternal and infant health services. We

describe the study methodology, which

may be leveraged to rapidly respond to

public health emergencies that affect

maternal–infant health.

PLACE AND TIME

The PRAMS-ZPER study was imple-

mented in Puerto Rico during the Zika

outbreak (2016–2017) and after Hurri-

canes Irma and Mar�ıa (2017–2018). The

two-phase study included hospital-based

surveys conducted after delivery and

telephone follow-up surveys conducted

three to nine months postpartum. Phase

1 was fielded from August 2016 to June

2017, and phase 2 from November 2017

to April 2018. Phase 2 repeated the

phase 1 maternal surveys (hospital-

based and telephone follow-up) and

added an in-hospital paternal survey and

educational component (Tables 1 and 2).

PERSON

For both phases, women who had a

live-born infant in selected hospitals

and met eligibility criteria could partici-

pate. For phase 2, the paternal survey

could be completed by the father of the

sampled woman’s live-born infant or by

the woman’s partner (including same-

sex partners). Eligibility for the infants’

fathers (or mothers’ partners) was

based on the mother being sampled,

not on her participation in the survey.

After completing the in-hospital sur-

vey in phase 2, sampled mothers and

infants’ fathers (or mothers’ partners)

were offered the educational compo-

nent. Interested family members (e.g.,

grandparents) were allowed to listen to

the educational component if allowed

by the participants.

PURPOSE

In February 2016, PRDH declared a

public health emergency because of
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the active transmission of Zika in

Puerto Rico. Between 2016 and 2017,

nearly 4000 pregnant women were

reported to have Zika,1 which can

cause microcephaly and other birth

defects in infants born to women

infected during pregnancy.2 Thus, there

was an urgent need to gather

information on Zika-related experien-

ces and behaviors during pregnancy.

Although PRDH declared the end of the

Zika outbreak in June 2017,3 Zika sur-

veillance continued, administrative

orders remained in place for continued

testing of pregnant women,4 and use of

protective measures were still

recommended during pregnancy.

Phase 2 allowed continued assessment

of maternal behaviors and added the

paternal perspective. Implementation

of the telephone follow-up surveys pro-

vided an opportunity to address new

data needs as the outbreak progressed

while also allowing assessment of

TABLE 1— Study Methodology, Outcomes, and Resources for the In-Hospital Surveys of the
Pregnancy Risk Assessment Monitoring System–Zika Postpartum Emergency Response (PRAMS-ZPER)
Study: Puerto Rico, 2016–2018

Phase 1 Phase 2

Data collection dates August 28, 2016, to December 3, 2016 (98 days) November 1, 2017, to December 19, 2017 (43 days)a

Participating hospitals 36 hospitals 30 hospitals

Target population Women who were residents of Puerto Rico and had a
live birth during the study period

Women who were residents of Puerto Rico and had a
live birth during the study period

Sampling Island-wide probability sampling stratified by 8 health
regions, using hospital-specific sampling schedules
to identify eligible women

Island-wide probability sampling, using hospital-specific
sampling schedules to identify eligible women and
fathersb

Eligibility criteria Live birth on a sampled day in 1 of the participating
hospitals, resident of Puerto Rico, and able to
complete the survey in English or Spanish

Live birth on a sampled day in 1 of the participating
hospitals, resident of Puerto Rico, and able to
complete the survey in English or Spanish

Sample size Women: 2933 Women: 1581
Fathers/partners: 1581

Survey (length/time) Maternal survey (36 questions/approximately
20 minutes to complete)

Maternal survey (42 questions/approximately
20 minutes to complete)

Paternal surveyb (44 questions/approximately
20 minutes to complete)

Response rate Maternal survey, 80.6% (n52364) Maternal survey, 94.4% (n51492)
Paternal survey, 74.6% (n51179)

Mode of completionc Paper (28%) or electronic tablet (72%) Maternal: paper (84%) or tablet (16%)
Paternal: paper (87%) or tablet (13%)

Gift for participation Calendar of baby’s first year
Crib mosquito net
Mosquito repellent (for mothers of deceased infants)

Calendar of baby’s first year
Crib mosquito net
Mosquito repellent (for mothers of deceased infants)
Educational component materials (booklets, brochures,

notepad, and pen)

Personnel and study support

Core staff 1 project coordinator 1 project coordinator
1 data manager

Hospital field staff 13 hospital data collectors 11 hospital data collectors
6 regional leaders

In-kind support Puerto Rico PRAMS Coordinator, Puerto Rico
Department of Health Demographic Registry, and
Division of Maternal, Child, and Adolescent Health
personnel

Puerto Rico PRAMS Coordinator, Puerto Rico
Department of Health Demographic Registry, and
Division of Maternal, Child, and Adolescent Health
personnel

aImplementation of the phase 2 in-hospital survey was planned to begin in September 2017. Project implementation was delayed and shortened to 43
days in phase 2 (compared with 98 days in phase 1) because of the loss of infrastructure in the aftermath of Hurricanes Irma (September 7, 2017) and
Mar�ıa (September 20, 2017).
bThe PRAMS-ZPER paternal/partner survey could be completed by the infant’s biological father, the mother’s same-sex partner, or men who were not
the infant’s biological father but were identified by the sampled mother as their current partner at the time of the in-hospital survey.
cDuring phase 2, in-hospital surveys were mainly self-administered on paper because of delays in the availability of the tablets; the electronic tablet
mode was made available to respondents several weeks after data collection started.
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maternal and infant postpartum health

and behaviors that could not be

assessed at the time of delivery.

The landfall of Hurricanes Irma and

Mar�ıa posed new challenges to pregnant

and postpartum women. The PRAMS-

ZPER study was in a unique position to

collect data about experiences in the

aftermath of the disaster and was lever-

aged for that purpose by including

hurricane-related questions. The

in-hospital data collection also allowed

PRDH to incorporate an educational

component to reinforce public health

messaging for postpartum women and

families.

IMPLEMENTATION

Data from Puerto Rico’s Demographic

Registry were used to identify hospitals.

Sampling hospitals were selected

based on the number of births during

the previous year. Hospitals with 100 or

more births in 2015 were eligible for

participation during phase 1, and hos-

pitals with 100 or more births in 2016

were eligible for participation during

phase 2. PRDH contacted selected

hospitals to complete the study’s

participation agreement. In phase 1,

all 36 eligible hospitals participated,

representing 99.8% of live births on

the island during the sampling period.

In phase 2, 30 of 34 eligible hospitals

participated, representing 94.2% of

births. For this phase, one hospital

declined participation, and three hospi-

tals were not included because their

maternity wards were closed after Hur-

ricane Mar�ıa.

For phase 1, the sampling design was

stratified by the island’s eight health

regions. Regional oversampling was not

performed for phase 2 because of the

shortened data collection timeframe

after the hurricanes (Table 1). For both

phases, probability sampling was used

to identify the sampling days in each

hospital. All eligible women with a live

birth on sampled days were invited to

participate.

For phase 1, study personnel

approached women 24 or 36 hours

after vaginal or cesarean section deliv-

ery, respectively. Approximately 220

women were identified to have been

discharged before they could be invited

to participate. For phase 2, women

were approached soon after delivery

because of the likelihood of early dis-

charge (e.g.,,24 hours) after the hurri-

cane. For phase 2, we were unable to

assess the number of women who

were discharged before being con-

tacted by study personnel. In-hospital

surveys were self-administered on

paper or electronic tablets, with most

(72.0%) completed on tablets during

TABLE 2— Study Methodology, Outcomes, and Resources for the Telephone Follow-Up Surveys of the
Pregnancy Risk Assessment Monitoring System–Zika Postpartum Emergency Response (PRAMS-ZPER)
Study: Puerto Rico, 2016–2018

Phase 1 Phase 2

Data collection datesa May 16, 2017, to July 12, 2017 (58 days) February 12, 2018, to April 2, 2018 (50 days)

Data collection mode Phone only Phone only

Sampling Proportional random sample of in-hospital survey
respondents with a positive match to Demographic
Registry’s birth certificate data AND all women with
evidence of Zika virus infection during pregnancy (i.e.,
self-reported on phase 1 hospital survey or indicated
on infant’s birth certificate)

All respondents to the maternal in-hospital survey with a
positive match to Demographic Registry’s birth
certificate data

Sample Women: 1535 Women: 1485

Survey (length/time) Maternal survey (37 questions/approximately 20 minutes
to complete)

Maternal survey (49 questions/approximately 30 minutes
to complete)

Response rate 76.6% (n5 1176) 82.8% (n51230)

Gift for participation Packet with condoms, mosquito repellent, and
educational materials

Packet with condoms, mosquito repellent, and
educational materials

Personnel and study support:
telephone interviewers

6 telephone interviewers 6 telephone interviewers

aThe telephone follow-up surveys gathered supplemental data to address emerging data needs identified as the Zika outbreak progressed. The phase 1
telephone follow-up survey was implemented approximately 9 months after birth because of time needed to identify gaps, develop surveys and
protocols, and obtain necessary approvals. Streamlining of methods during phase 2 allowed for implementation of the telephone follow-up survey
approximately 3 months after birth.
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phase 1. For phase 2, most (84.0%)

surveys were completed on paper

because of delays in tablet availability.

For the paternal survey, fathers were

approached soon after the birth and

before maternal discharge. For all sur-

veys, respondents received a small gift

for their participation (Table 1 and 2).

Respondents’ characteristics are shown

in Table A (available as a supplement to

the online version of this article at

http://www.ajph.org).

After completing the in-hospital sur-

vey in phase 2, participants were

offered the educational component,

which included a 30-minute interactive

flip-chart presentation addressing post-

partum health, newborn care, and Zika

prevention. Supplemental educational

materials on breastfeeding, infant care,

postpartum care, and mental health,

and CDC’s Developmental Milestones

booklet were integrated into the pre-

sentation. A notepad and pen were

provided to participants to write down

any questions that the study staff were

unable to answer, for later follow-up

with hospital staff.

After completing the in-hospital data

collection, PRDH performed a determin-

istic linkage of sampled mothers to birth

certificate records. Among respondents,

linkage rates were 99.4% and 99.5% for

phase 1 and 2, respectively. Linkage to

birth certificate data provided contact

information for telephone follow-up

and allowed inclusion of select birth

certificate variables (Table B, available

as a supplement to the online version

of this article at http://www.ajph.org) in

analytic data sets. Birth certificate data

were also used for data weighting. Data

were weighted for stratified sampling

design and to adjust for differential

nonresponse. The standard PRAMS

protocol procedures5 were followed for

the telephone follow-up surveys.

EVALUATION

Maternal response rates were 80.6%

and 94.4% for the in-hospital surveys

(Table 1) and 76.6% and 82.8% for

the telephone follow-up surveys for

phase 1 and 2, respectively (Table 2).

A response rate of 74.6% was obtained

for the paternal survey (Table 1).

Dissemination efforts included a con-

ference for health care professionals,

data analysis training, and development

of fact sheets and journal articles. Pub-

lished findings have highlighted topics

ranging from the use of Zika prevention

measures during pregnancy6–8 to

assessing men’s health and involvement

during pregnancy.9 Findings have

informed PRDH activities, such as home-

visiting and nurse-visiting programs. In

addition, data have guided the develop-

ment of educational and health promo-

tion materials (e.g., provider’s role in

Zika prevention, maternal use of

protective measures, and hurricane

preparedness).10,11

PRAMS-ZPER study data will continue

to be used to assess the effectiveness

and reach of Zika emergency response

activities, including implementation of

clinical testing guidelines,4 efforts to

increase contraceptive use, and receipt

of Zika-related screenings for infants.

ADVERSE EFFECTS

We have no adverse effects to report.

SUSTAINABILITY

Implementing the PRAMS-ZPER study

during two types of public health emer-

gencies (infectious disease outbreak and

natural disaster) was labor-intensive and

logistically challenging because of evolv-

ing data needs and operational limita-

tions. During phase 2, it was necessary

to rapidly adapt questionnaires, proto-

cols, and implementation guidelines

after the hurricanes. However, phase 2

response rates exceeded the already

high rates obtained in phase 1 by

decreasing the length of the data collec-

tion period, removing wait-time require-

ments for contacting mothers, providing

extensive interviewer training, imple-

menting a feasibility pilot study, including

staff in project planning, and maintaining

strong collaboration with partners (e.g.,

hospitals, Demographic Registry), and

PRDH staff resilience.

PUBLIC HEALTH
SIGNIFICANCE

Pregnant women and infants are at

increased risk for adverse health out-

comes during public health emergen-

cies because of their unique health

care and resource needs.12 Given the

impact of recent public health emer-

gencies (e.g., Zika, natural disasters,

COVID-19) on maternal and infant

health and receipt of health services,

establishment of new data collection

mechanisms or modification of existing

surveillance systems for health assess-

ments must be done rapidly. PRAMS-

ZPER study operations can be adopted

by other state, local, or territorial public

health departments as part of emer-

gency preparedness planning. PRAMS-

ZPER study protocols, questionnaires,

data request guidance, and materials

are publicly available on the PRAMS

Web site11 and may be adapted for sur-

veillance studies examining maternal

and infant health.
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During the past two years, we

have faced unprecedented chal-

lenges—the COVID-19 pandemic, social

unrest, environmental crisis, and eco-

nomic struggles, just to name the most

visible ones. Our ability to cope with

uncertainty and rapid change has been

tested, and the academic public health

community has risen to the moment.

Schools and programs of public health

(SPPH) immediately pivoted to remote

education, ensuring that learners con-

tinue their educational programs, while

working tirelessly with their communi-

ties and health agencies to mitigate the

pandemic. Amid these trying times,

myriad new opportunities for human

development have arisen.

COMPETENCIES FOR
THE FUTURE

The pandemic and societal challenges

are a good reminder that SPPH need to

prepare students “for jobs that have

not yet been created, and for technolo-

gies that have not yet been invented, to

solve problems that have not yet been

anticipated.”1(p2) We are at a turning

point whereby the academic sector is

exploring and envisioning a new way to

educate the current and future genera-

tions. The COVID-19 crisis may well

change our world and our global out-

look; it may also teach us about how

education needs to change to be able

to better prepare public health profes-

sionals for what the present and the

future might hold.

Research from Plepys et al. shows a

minority of graduates (17%) now work

in traditional governmental public

health,2 but the pandemic has brought

a revitalized view of the importance of

governmental public health, so, with

intentional actions and initiatives, this

might change. But we also must pre-

pare students for a broader range of

employment options, such as the

increasing opportunities in health care

and private industry3 as well as founda-

tions and nonprofit organizations.

Similarly, we must prepare them for the

different responsibilities these jobs

may have and incorporate competen-

cies drawn from related fields, such as

management of resources and supply

chains from business, combatting mis-

information from communications,4

advocacy, journalism, and media man-

agement, among many others.

The next generation of the public

health workforce will need to

strengthen the evolving technical and

scientific competencies in public health,

but, also, it will be crucial for them to

develop human competencies such as

resilience, curiosity, communication,

cultural agility, empathy, compassion,

flexibility, and the ability to cope with

failure and rejection.5,6 Future employ-

ers will also be looking for skills in criti-

cal thinking, problem-solving, creativity,

adaptability, collaboration, teamwork,

emotional intelligence, self-regulation,

digital technology, and comfort working

with diverse populations.1,7 SPPH will

also need to continue to instill appreci-

ation for the values of our field: appre-

ciation of diversity, ethical practice, and

intolerance for injustice and inequities.

REDUCING HEALTH
INEQUITIES

The pandemic has highlighted many

health inequities and the impacts of

social determinants of health. In this

issue of AJPH, seven students present

thoughts on reducing health inequities

in relation to pandemics. Their work

reflects the need to amplify our efforts

to reduce health inequities, with exam-

ples including global interconnected-

ness, community engagement, digital

literacy, focus on vulnerable popula-

tions, and supporting the public health

workforce.

Addressing the social determinants

of health is at the core of public health

practice and, therefore, also at the core

of public health academia. The Associa-

tion of Schools and Programs of Public

Health (ASPPH) is focusing on critical

initiatives to lead academic public

health forward and support the next

generation of public health professio-

nals—always through the lenses of

diversity, inclusivity, justice, and equity:

� Creating “equitable, quality educa-

tion for achieving health equity and

well-being for everyone,
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everywhere”8 in three areas: inclu-

sive excellence through an antira-

cism lens, transformative educa-

tional models and pedagogy, and

expanding the reach, visibility, and

impact of the field of academic pub-

lic health.

� Dismantling racism and structural

racism in academic public health:

Racism is a public health crisis that

demands bold action on many

fronts, including academic public

health. A long history of cultural

and structural racism, along with

other forms of discrimination, have

shaped schools and programs of

public health. Major changes are

needed to “dismantle the condi-

tions that enable racism in aca-

demic public health institutions and

empower all our faculty, staff, and

students to succeed in the 21st

century,” including development of

antiracism competencies.9(p3)

� Addressing climate change in four

primary domains: education and

training, research, policy and advo-

cacy, and practice. Three

cross-cutting domains—health

equity, environmental justice, and

social justice; partnerships for

impact; and interprofessional and

interdisciplinary collaborations—

are also being examined within the

context of the primary domains.10

� A holistic approach to education: As

the pandemic highlighted, it is criti-

cal that all citizens understand the

foundations and concepts of health,

disease, and prevention; these pub-

lic health concepts should be

included as part of a liberal arts

education.11 Regardless of a gradu-

ate’s ultimate career destination,

having the core knowledge, skills,

and competencies will open career

opportunities and better prepare

people for positions in public

health, health professions, and

other fields. We must also identify

approaches to introduce public

health concepts into teaching for

students in grades K through 12

and in community colleges. Finally,

we must continue to provide train-

ing opportunities and resources for

the public health and health profes-

sions workforce, and for related

fields, to ensure the workforce has

the knowledge and skills necessary

to respond to new and evolving

public health challenges.

� Global collaboration in an intercon-

nected world: Academic public

health needs to have a more pow-

erful voice on global issues and

continue to create opportunities for

global collaboration between lead-

ers, faculty, and students. The

Global Network for Academic Public

Health is an alliance of seven

regional associations that represent

schools and programs of public

health around the world, with the

goal of enhancing academic public

health worldwide through mutual

learning and collaborations

between academic public health

institutions globally to improve and

protect the health of people and

the planet.12

� Intersectoral and interprofessional

collaboration: Addressing the social

determinants of health is an issue

that involves all health professions

and many related fields, such as

law, city planning, architecture, agri-

culture, transportation, and many

others. It also requires collabora-

tion between government, non-

profit organizations, and for-profit

organizations. This type of intersec-

toral and interprofessional collabo-

ration can be difficult because

these fields often work in silos and

are also trained in silos. A systems

thinking approach is needed to

address these challenging issues,

both in work and academia. The

social determinants of health

should be part of all health profes-

sionals’ education, and education in

other fields should include potential

health impacts.

� Supporting pathways for a diverse

workforce: SPPH have a strong

focus on recruiting diverse appli-

cants to build a diverse workforce.

Between March 2020 and May

2021, applications to graduate-level

public health degree programs

increased by 40%, including

increases in Black/African American

and Hispanic/Latino applicants.13

The This Is Public Health campaign,

which raises awareness about edu-

cation and career options in public

health, helps recruit diverse appli-

cants for SPPH through student

ambassadors, graduate fairs, part-

nerships, interprofessional activi-

ties, and other events for

students.14

� Data for decision-making: Public

health education research con-

ducted by ASPPH and its members

serves as a catalyst to answer key

research questions on public health

education, including exploring path-

ways to the public health workforce.

A study of first-destination employ-

ment of 53000 graduates from

ASPPH-member SPPH from aca-

demic years 2015 to 2018 found

that 73% were employed, with

another 15% moving on to further

education. The top employment

sector for those with a bachelor’s

degree was for-profit corporations

(38%); for master’s degrees, health

care (27%); and for doctoral

REFLECTING ON HEALH INEQUITIES

580 Editorial Maga~na and Biberman

A
JP
H

A
p
ri
l2

02
2
,V

ol
11

2,
N
o.

4



degrees, academia (42%).2 This type

of research helps inform education

programs to ensure they are pro-

viding the skills the public health

workforce will need.

The excellent work presented by stu-

dents in this issue demonstrates the

value of public health education—both

in the knowledge and skills the stu-

dents have already developed and in

the potential for them to advance the

work of public health to continue to

reduce inequities and improve health

and well-being for all people. The losses

because of the COVID-19 pandemic are

many and profound. We must heed the

lessons we have learned to ensure that

we are prepared to respond to, and

hopefully prevent, the crises of the

future. This is our opportunity to

rethink academic public health.
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The spring of 2020 will undoubtedly

be associated with COVID-19

lockdowns, hospital surges, death,

and political turmoil. But as COVID-19

began to fundamentally reshape the

relationship between public health

and the public in the United States,

another public health milestone

occurred: the spring of 2020 repre-

sented the first time that more under-

graduate public health degrees were

awarded in the nation than master’s

degrees. In 2020, 18 289 undergradu-

ate public health degrees (UGPHDs)

were conferred compared with 18 044

master’s degrees (Figure 1).1 This mile-

stone at this critical moment offers an

opportunity to assess the degree and

its growth over the past two decades,

and to pose key questions for its

future.

A DUAL IDENTITY FOR
UNDERGRADUATE PUBLIC
HEALTH DEGREE

The Institute of Medicine’s 2003 “Who

Will Keep the Public Healthy?” report

recommended for “all undergraduates

to have access to education in public

health.”2(p20) It led to a dual identity for

the undergraduate degree going forward:

(1) to advance public health literacy and

an “educated citizenry” to integrate public

health into whatever fields graduates

enter, and (2) to provide more intentional

public health workforce preparation to

ensure an adequate and prepared staff

for the nation’s governmental health

agencies.3,4

From 2019 to 2020, conferrals of

master’s degrees in public health grew

1%, compared with 7% for UGPHDs.

Prior to the COVID-19 pandemic (aca-

demic year 2019–2020), master’s

degrees in public health saw the first

sustained year-to-year drop in applica-

tions since data have been recorded,

whereas conferrals of UGPHDs contin-

ued to grow, although the pace of

acceleration slowed substantially.5

However, COVID-19–related interest

in public health and a temperamental

economy yielded an all-time high pool

of graduate public health applicants

beginning in March 2020, providing a

reprieve from the expected stagnation

of graduate applications.3,5–7 Although

demographic changes and economic

pressures are still expected to reduce

the number of high school graduates,

undergraduates, and thus master’s

degree students in the medium term,7

the immediate future of academic

public health in the aftermath of the

pandemic faces much uncertainty.8,9

Conferrals of UGPHDs now eclipse

those for master’s degrees, but only a

small percentage of the governmental

public health workforce—even among

new entrants—has a bachelor’s or mas-

ter’s degree in public health.10 Data from

the Associations of Schools and Pro-

grams of Public Health (ASPPH) show

that a relatively small percentage of

those with either undergraduate or grad-

uate degrees in public health end up in

governmental public health practice.11

ASPPH data on undergraduates show

that first jobs out of school were in

for-profit organizations (38%), health

care (27%), academic institutions (10%),

government (10%), and all others (15%).

BIG QUESTIONS REMAIN

We offer some big questions for stu-

dents, academics, and researchers to

consider for the identity of the under-

graduate public health degree.
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1. What are public health undergrad-

uate programs preparing students

to do?

Reports from the Institute of Medi-

cine and ASPPH have long laid out a

vision wherein master’s-trained stu-

dents represent the future leadership

of the governmental public health

workforce.2,4 However, data indicate

that most public health graduates at

any degree level do not go into govern-

mental public health, and particularly at

the undergraduate level. Thus, the

identity of the undergraduate degree

becomes paramount, especially as

vision documents for the field and

accreditation requirements for the

degree are aimed at preparing stu-

dents for the governmental public

health workforce. However, if most

undergraduates go into the private sec-

tor or health care and not government,

and with some going on to

further education in health care or

graduate public health,12 shouldn’t that

affect how we prepare students for a

future career? Can this milestone per-

haps serve as a call for needed changes

in the field to attract graduates with

public health training to governmental

public health?

2. Can undergraduate public health

help combat systemic racism and

improve health equity?

The twin pandemics of COVID-19 and

systemic racism threaten the health

and well-being of the public. Under-

graduate public health may be well

positioned to train a generation of

graduates to bring hard and soft skills

to antiracist efforts, although formal

commitment to doing so from schools,

programs, and faculty is in the nascent

stages. A long-time focus within public

health on social determinants and

social justice theory, along with a new-

found public interest in equity and

health equity issues, have created sub-

stantial opportunity for public health

graduates. These opportunities are

consonant with both identities of the

degree: to produce an educated citi-

zenry in whatever fields graduates pur-

sue and, by preparing a public health

workforce within government, to effect

change in the racism and equity space.

3. Will undergraduate public health

help rebuild the public health

workforce?

From the Great Recession up until

COVID-19, best estimates indicate that

state and local health departments lost

a net 40000 jobs.13 Since COVID-19, a

dramatic increase in the temporary and

contract workforce has potentially off-

set these losses, although questions

remain about whether a temporary

workforce will become a permanent

one going forward. In addition, volun-

tary separations from public health
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agencies are at an all-time high—the

Great Resignation has changed the

employment landscape in many fields

across the United States.14 The impact

of this macroeconomic movement on

public health remains uncertain. Yet a

fundamental question emerges: will

undergraduates be part of the rebuild-

ing of the public health workforce? If so,

will this require a curriculum retool to

meet emerging governmental needs in

the post–COVID-19 era? Implicit in this

is the question, can health depart-

ments attract graduates away from the

private sector and health care?6

4. Will there be a substitution effect

for undergraduate versus graduate

degrees in public health?

Substitution effects in hiring—for

example, preferentially hiring a holder

of a bachelor’s degree rather than a

master’s—have long been observed,

most notably in fields like education as

a cost-cutting measure. Although recent

evidence does not suggest widespread

substitution effects in public health,

especially in government agencies,15

there remain open questions about

whether an UGPHD looks as appealing

as a master’s degree from the perspec-

tive of an employer, such as those in

health care or the private sector more

broadly. If such a substitution effect

does emerge, will it manifest more in

one degree identity over the other? And

ultimately, what might be the impact of

such a substitution effect on the prac-

tice of public health (e.g., the depth of

knowledge and skills), especially in spe-

cialized fields like epidemiology?

5. What is the value of an undergrad-

uate public health degree?

The monetary benefits of a bachelor’s

degree broadly are demonstrable,

although inequitable distribution of

student loan debt has created dispar-

ities by race, ethnicity, and class. Yet

the advantages of an UGPHD versus

other undergraduate degrees are less

well characterized. If the public health

degree is considered under the Insti-

tute of Medicine’s broad social goals of

an educated citizenry, UGPHD out-

comes might be compared with

humanities or other field-based types

of study such as sociology, anthropol-

ogy, or political science. However, if

UGPHDs are within the realm of work-

force preparation as a specific disci-

pline, such as nursing or other allied

health degrees, outcomes may be less

favorable. A final point in the consider-

ation of value is that motivations matter

to job satisfaction, perhaps as much as

compensation.6 As such, assessments

of value to any degree should consider

both the monetary and nonmonetary

benefits of the degree and potential

employment outcomes.

6. What is a reasonable upper bound

on the expected number of under-

graduate degrees in public health

each year?

As conferrals of undergraduate

degrees eclipse those of master’s

degrees, questions about an upper

limit naturally arise and diverge across

the two identities. Compared with other

undergraduate humanities degrees,

public health, at 18000 degrees, is

modest in size and has some room for

growth. In 2020, for example, under-

graduate degrees for sociology were at

29000, and computer science and

political science had 40000 each; how-

ever, in the realm of workforce prepa-

ration there is a large gap for public

health degrees compared with nursing

(160000) and business (170000).1

The ratios of undergraduate to

graduate degrees further accentuate

the distinctions across the two degree

identities and raise questions about

intended professional trajectories.

Among profession-focused degrees, in

2020, ratios for bachelor’s versus mas-

ter’s degrees were 5 to 1 for nursing, 2.8

to 1 for computer science, and 1.4 to 1

for business degrees; however, for

humanities-based degrees a distinctly

different picture emerges, with ratios of

22 to 1 for sociology and 23 to 1 for

political science degrees.7 Although it

seems functionally impossible to have

20 UGPHDs awarded for every one mas-

ter’s degree in public health, it may be

plausible to see a ratio of 2 to 1 or even

3 to 1, contingent on employment out-

comes and loan repayment options.3,12

CONCLUSIONS

Undergraduate public health education

is clearly here to stay, and needs to be

a core part of academic public health’s

plans for the future. It represents

potential for much-needed strengthen-

ing of the field and capacity to improve

the health and health equity of the

public, in terms of both a better under-

standing of public health among the

broader workforce and more public

health–trained people to help rebuild

the governmental public health work-

force.
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What will happen to the HIV test-

ers when we get to zero? Most

of the testers will be unemployed with

no translatable skills. Simultaneously,

federal and state health departments,

and subsequently AIDS service organiza-

tions, have suffered significant cuts in

funding.1 From a recent survey by South-

side Health Advocacy Resource Partner-

ship (SHARP) in Chicago, we understand

that most of these individuals are under-

employed, queer Black people. The

COVID-19 pandemic has highlighted that

“Getting to Zero” will cause unemploy-

ment as AIDS service organizations

(ASOs) terminate or repurpose staff for

the pandemic response.2 To avoid this,

Getting to Zero efforts must prioritize a

workforce investment strategy that

ensures HIV testers have translatable

employment now.

Starting as the theme for the 2011

World AIDS Campaign from the United

Nations,3 “Getting to Zero” has become

the colloquial moniker for US Ending

the HIV Epidemic plans. However, these

plans are not prioritizing the welfare of

the HIV workforce. Aside from declining

incidence of HIV transmission,4 an out-

come of HIV prevention and treatment is

the steady decline of funding for HIV serv-

ices. Since 2012, HIV prevention services

funding that enables ASOs to offer HIV

tester occupations has decreased and

remained stagnant over the last few

years.5 Predominantly, these occupations

employ the populations most vulnerable

to—and sometimes living with—HIV/

AIDS. As the funding decreases, Getting

to Zero will cause unemployment for

people most vulnerable to, and living

with, HIV. During the COVID-19 pan-

demic, some organizations reduced their

number of HIV tester positions. The staff

reduction indicates how ASOs are not

investing in the long-term careers of their

shrinking, underpaid workforce.

With HIV-tester certifications that

mean nothing outside of HIV preven-

tion and treatment, jobs that do not

pay a living wage, and decreasing HIV

funding, frontline staff will be unem-

ployed when we achieve an end to the

HIV epidemic. HIV tester certifications

do not translate to any employment

opportunities outside of HIV prevention

and treatment. During a 2018 commu-

nity survey (n520) by SHARP, we discov-

ered that most of the HIV prevention

and treatment workforce in the south-

side of Chicago were Black men who

have sex with men, along with Black tran-

sidentified and gender nonconforming

persons. These individuals are compen-

sated $29000 to $36000 per year.

According to the median income chart

released by the Chicago Planning &

Development Department, this is 50% to

60% of the area median income, and

their standard of living is very low to low

income.6 This population has expressed

concerns about their employment

status.7

Getting to Zero efforts must start prior-

itizing investment in translatable employ-

ment strategies for HIV testers, now.

ASOs must embrace a commitment to

what I call “translatable employment”: an

occupation or professional certification

that is useful in one field and trans-

lates to a useful credential in another.

For instance, HIV testers should be

licensed by their employers in phle-

botomy, so that they have prospects

for other employment in public health

and other fields. From my experience,

issues are not prioritized in HIV pre-

vention and treatment unless funders

(e.g., the Centers for Disease Control and

Prevention, foundations) make them a

priority. Because of the cause-and-effect

relationship between funders and ASOs,

workforce investment must be prioritized

by funders for ASOs to make translatable

employment a priority. Otherwise, the

workforce that has made Getting to Zero

possible will be left with zero jobs.
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The COVID-19 pandemic has drasti-

cally changed the way primary

health care is delivered. In comparison

with March 2019, there was a 154%

increase in telemedicine visits in March

2020, primarily driven by COVID-19

social-distancing policies.1 Congress

and insurance companies facilitated

this increase by amending restrictions

that had previously limited telemedi-

cine use.2 Although research suggests

that telemedicine has the potential to

decrease costs and increase access to

health care, there are vulnerable

groups at risk for experiencing tele-

medicine disparities if a health equity

lens is not used to implement future

telemedicine use.

The primary risk factor of COVID-19

mortality is age; therefore, many health

care settings used telemedicine as an

alternative to reduce potential expo-

sure to older patients. Unfortunately,

older adults are the least likely to use

technology, such as telemedicine.1 As

an example, my parents were asked to

switch their health care appointments to

telemedicine throughout the COVID-19

pandemic. They did not own a com-

puter, and the only device they owned

with a camera was their smartphone.

As low-income older adults, they did not

have the money to purchase technology

that was not a necessity before the pan-

demic. Fortunately, my classes started

being delivered online during the COVID-

19 pandemic and I was able to travel to

them, so they had access to my laptop.

We knew that eventually I would have to

leave; therefore, we made the decision

to purchase a laptop with a camera.

The access to technology problem

was solved with the purchase; how-

ever, they did not know how to

download and use videoconference

applications. Throughout numerous

days, I educated my parents on how

to download different applications

and use them until they felt empow-

ered to be able to use them without me.

My parents were able to independently

attend their health care sessions

through telemedicine, and we have

weekly videoconference family gather-

ings now. However, public health and

policymakers cannot hope that people

will be able to access technology, have

money to purchase up-to-date technol-

ogy, and have people to help educate

them on how to use technology.

Barriers to telemedicine implementa-

tion include lack of technology and digi-

tal literacy.3 Although researchers have

quickly attempted to study and publish

about telemedicine, there has not been

an equivalent amount of increase in

digital literacy research. This is empha-

sized by a PubMed search of “digital liter-

acy” between 2020 and 2021 that found

only 573 publications compared with

14597 publications for “telemedicine or

telehealth.” Additionally, only three

“digital literacy” studies have been regis-

tered on clinicaltrials.gov since January 1,

2020, whereas 560 “telemedicine or tele-

health” studies have been registered.

It is imperative that public health

study inequities associated with tele-

medicine to make sure that the

increase of telemedicine does not

widen the current health disparities.

Previous evidence suggests that bar-

riers to telemedicine can be overcome

by interventions that increase per-

ceived self-efficacy through educa-

tion.3,4 Additionally, the association of

disability and poverty with telemedicine

use should inform policymakers to

ensure that technological devices with

disability accommodations are covered

as medical necessity.5 There is a grow-

ing need for public health to ensure

that the advantages of telemedicine

are implemented in an equitable man-

ner so that people like my parents are

not left behind.
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The silver handcuffs that encom-

passed the young Black woman’s

wrists restricted her from moving her

visibly worn-out mask up her nose. She

stated that she had not yet been able

to obtain the COVID-19 vaccine and

had not been tested in more than two

weeks. As an emergency medical tech-

nician, Ankita Patil was dispatched to

the local prison that was hidden in the

corner of the town, and this was her

first exposure to the inhumane condi-

tions carceral settings enforce and con-

ceal from the public.

Jails and prisons quickly became a

hotspot for COVID-19 and involved the

largest and most frequent outbreaks in

the United States. The virus spread

rapidly through carceral facilities as a

result of difficulties in practicing social

distancing and adhering to mask man-

dates, along with a lack of engineering

controls (e.g., air conditioning). Occupa-

tional Safety and Health Administration

(OSHA) workplace complaints rose by

more than 15% between February and

October 2020, with the majority revolving

around unacceptable COVID-19 work-

place conditions that essential workers

had to endure1 however, this metric did

not extend to the voices of incarcerated

populations, who have been vital to the

functioning of our society but have not

received proper protection.

As an occupational health student,

Marjorie Naila Segule worked to make

people feel safe returning to work and

designed interventions to reduce work-

place COVID-19 exposures. However,

these interventions did not include

incarcerated workers who were on the

frontlines of the pandemic response

working in morgues and cleaning hospi-

tal laundries where they were directly

exposed to the virus.1 These workers

are often unable to exercise workplace

protection and face numerous barriers

when filing OSHA complaints. They are

further forced to work with little to no

pay and can be penalized if they decide

to not work.

When the system is allowed to

engage in “violent inaction,” incarcer-

ated individuals are left purposefully

hidden.2 The lack of data transparency

in COVID-19 case reports and the per-

sonal protective equipment supplied to

jails and prisons, coupled with sluggish

legislation (e.g., the half-year gap in the

tabling of the COVID-19 in Corrections

Data Transparency Act), permits carceral

facilities to mask the barbaric conditions

faced by this vulnerable population.

Further human rights violations incar-

cerated individuals faced during the

pandemic (and continue to face)

include increased solitary confine-

ment owing to lockdowns,3 canceled

in-person visitations, and loss of physi-

cal mail from family members as cards

were converted to PDFs.4

Many of us have seen our communi-

ties step up by asking for individuals to

be released, advocating for vaccine pri-

oritization, and working to address vac-

cine hesitancy in incarcerated settings.5,6

Unfortunately, that is not enough. As

public health students, we can aid in fix-

ing this data opacity by mobilizing legisla-

tures to pass the necessary reforms to

properly report on the health and well-

being of those who are incarcerated and

designing the types of oversight needed

to hold these carceral facilities account-

able. We can further take our message

to a global scale to ensure that those

who are incarcerated in other countries

are given the proper protection and

resources to keep them safe during the

COVID-19 pandemic. Although these

steps will not be taken immediately

and will be met with resistance, we

must consistently hold these institu-

tions accountable.

For many, the pandemic illustrated

the need to pay more attention to the

health of incarcerated individuals given

that jails and prisons are a hotspot for

infectious diseases such as COVID-19

and that the health of individuals who

live and work in these settings can

affect those of us who may not enter

such facilities. Records on COVID-19

cases and deaths that occurred in car-

ceral facilities have been lacking in qual-

ity, have been inaccessible to the public,

or have not been updated despite the

continuation of the pandemic. The
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true extent to which the country’s

most marginalized population has

been affected by the pandemic and

the inequities faced by these individ-

uals may never be known.

CORRESPONDENCE
Correspondence should be sent to Ankita Patil,
2000 Pennington Rd, Ewing Township, NJ 08618
(e-mail: patilankita0613@gmail.com). Reprints can
be ordered at http://www.ajph.org by clicking the
“Reprints” link.

PUBLICATION INFORMATION
Full Citation: Patil A, Segule MN. How the pan-
demic further isolated the incarcerated. Am J Pub-
lic Health. 2022;112(4):590–591.

Acceptance Date: December 7, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306660

CONTRIBUTORS
A. Patil led the drafting of the comment with sup-
port from M.N. Segule. Both authors participated
in the development of the idea, reviewed the
drafts, provided critical feedback and commen-
tary, and reviewed the final version.

CONFLICTS OF INTEREST
The authors declare no conflicts of interest.

REFERENCES

1. Segule MN, LeMasters K, Peterson M, Behne MF,
Brinkley-Rubinstein L. Incarcerated workers: over-
looked as essential workers. BMC Public Health.
2022;22. https://doi.org/10.1186/s12889-022-
12886-7

2. Davies T, Isakjee A, Dhesi S. Violent inaction: the
necropolitical experience of refugees in Europe.
Antipode. 2017;49(5):1263–1284. https://doi.org/
10.1111/anti.12325

3. Gagnon JC. The solitary confinement of incarcer-
ated American youth during COVID-19. Psychiatry
Res. 2020;291:113219. https://doi.org/10.1016/j.
psychres.2020.113219

4. Armstrong M. Prisons are increasingly banning
physical mail. Available at: https://slate.com/
technology/2021/08/prisons-banning-physical-
mail.html. Accessed October 12, 2021.

5. American Civil Liberties Union. ACLU demands the
release from prisons and jails of communities vul-
nerable to COVID-19. Available at: https://www.aclu.
org/press-releases/aclu-demands-release-prisons-
and-jails-communities-vulnerable-covid-19. Accessed
October 12, 2021.

6. Wang E, Brinkley-Rubinstein L, Puglisi L, Western
B. Recommendations for prioritization and distri-
bution of COVID-19 vaccine in prisons and jails.
Available at: https://justicelab.columbia.edu/sites/
default/files/content/COVID_Vaccine_White_Paper.
pdf. Accessed October 13, 2021.

REFLECTING ON HEALH INEQUITIES

Editorial Patil and Segule 591

A
JP
H

A
p
ril2022,Vo

l112,N
o
.
4

mailto:patilankita0613@gmail.com
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306660
https://doi.org/10.1186/s12889-022-12886-7
https://doi.org/10.1186/s12889-022-12886-7
https://doi.org/10.1111/anti.12325
https://doi.org/10.1111/anti.12325
https://doi.org/10.1016/j.psychres.2020.113219
https://doi.org/10.1016/j.psychres.2020.113219
https://slate.com/technology/2021/08/prisons-banning-physical-mail.html
https://slate.com/technology/2021/08/prisons-banning-physical-mail.html
https://slate.com/technology/2021/08/prisons-banning-physical-mail.html
https://www.aclu.org/press-releases/aclu-demands-release-prisons-and-jails-communities-vulnerable-covid-19
https://www.aclu.org/press-releases/aclu-demands-release-prisons-and-jails-communities-vulnerable-covid-19
https://www.aclu.org/press-releases/aclu-demands-release-prisons-and-jails-communities-vulnerable-covid-19
https://justicelab.columbia.edu/sites/default/files/content/COVID_Vaccine_White_Paper.pdf
https://justicelab.columbia.edu/sites/default/files/content/COVID_Vaccine_White_Paper.pdf
https://justicelab.columbia.edu/sites/default/files/content/COVID_Vaccine_White_Paper.pdf


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



Reflecting on Health
Inequities in a Global
Pandemic: The Need for
Disability-Conscious
Public Health Strategies
Lydia R. Smeltz, BA, and Sandra L. Carpenter, BA

ABOUT THE AUTHORS

Lydia R. Smeltz is a first-year medical student at the Pennsylvania State University College
of Medicine, Hershey. Sandra L. Carpenter is a fourth-year medical student at the Univer-
sity of Connecticut School of Medicine, Farmington.

See also Reflecting on Health Inequities, pp. 579–607.

“ ‘H is body is so messed up!’

the nurse said, unaware

that I was not sedated and could hear

her perfectly,” a close friend shared as

he described his recent experience in

the intensive care unit during the

COVID-19 pandemic. “Because I was

on a ventilator, I couldn’t speak up to

explain that I was born with cerebral

palsy.” Encounters such as this one are

shockingly common among the disability

community, and raise doubts about how

people with disabilities (PWD) are valued

in medicine and society. Family friends

relayed additional concerns about their

children who have autism and other

sensory needs. Because these children

were unable to wear masks for

extended periods, their perceived

“noncompliance” frequently prevented

them from accessing public spaces.

Although PWDmake up 25% of the

United States population, they often

encounter barriers in health systems

and social programs.1 These barriers,

including attitudes, inaccessible envi-

ronments, and lack of accommoda-

tions, contribute to the marked health

disparities experienced by PWD.

Recently published research suggests

there is strong physician bias against

PWD.2 The COVID-19 pandemic has

exacerbated these health disparities

and highlighted ableism, or prejudice

and discrimination against PWD.3 Able-

ism is an unrecognized public health

issue, but it can be addressed through

disability consciousness, a multidiscipli-

nary approach that incorporates per-

spectives of PWD and fundamental

teachings from disability studies and

disability justice to compel change.3 As

medical students engaged in national

discourse about the poor health of dis-

abled people in our country, we advo-

cate for disability-conscious public

health strategies.

We are still lacking the fundamental

tools necessary to enact effective policy

change and address health equity for

PWD, including disparity status for this

minority group, comprehensive disabil-

ity education for public health and

health care students, and inclusive

public health efficacy research. PWD

remain unrecognized as a health

disparity population despite a growing

body of evidence that they experience

differential, worse health outcomes

that are avoidable and unjust.4 Impor-

tantly, failure to recognize PWD as a

disparity demographic impedes data

collection that is necessary to assess

outcomes and drive systems change.

The COVID-19 pandemic has exacer-

bated health inequities for many of the

61 million Americans living with disabil-

ity.1 As one example, the most signifi-

cant independent risk factor for con-

tracting SARS-CoV-2 (severe acute

respiratory syndrome coronavirus 2,

which can lead to COVID-19) is having

an intellectual disability. Having an intel-

lectual or developmental disability is

also one of the most significant risk fac-

tors for COVID-19 mortality, second

only to age.5 Medical infrastructure

remains largely inaccessible to PWD,

which constitutes a growing public

health problem. Thirty years after the

passage of the Americans with Disabil-

ities Act (ADA), the National Council of

Disability’s 2021 report revealed the

persistent scarcity and utilization of

accessible medical diagnostic equip-

ment.6 The scope and severity of these

issues are alarming, especially in the

context of the aging nation and increas-

ing prevalence of “long COVID,” now

recognized as a disability under the

ADA.7 Without accessible health care

clinics, screenings, and services, health

care disparities will continue to worsen.

Health care trainees, such as our-

selves, have become increasingly aware

and concerned that ableism does not

receive due public health attention.

Although our didactic and clinical cur-

ricula include public health, humanities,

and health systems perspectives, dis-

ability perspectives and teachings are

largely absent. A 2017 survey estimated

that less than 25% of medical schools
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provide any disability-focused training.8

Disability curricula that do exist tend to

be sparse, highly variable, and driven

by student advocates, which raises con-

cerns about their longevity.3 Further-

more, the limited education we have

received on disability contains bias that

devalues the lives of PWD and reinfor-

ces ableist rhetoric. For example, out-

dated disability language and images

are pervasive in lectures and study

materials, which has frequently com-

pelled us to advocate to faculty directly

for their removal. This advocacy work

can be singularly exhausting and leaves

us with complex emotions, such as

anger, sadness, and defeat, when we

realize that disability is deprioritized at

all levels of medical education.

In response, we, and many of our

peers, have collaborated with faculty

and disability activists to create disability-

inclusive courses that attempt to fill this

gap in training. Additionally, we have

formed national disability advocacy

groups, such as Medical Students with

Disability and Chronic Illness—composed

of health care trainees with disabilities or

chronic illnesses and their allies—to

oppose ableism in medicine and to culti-

vate the next generation of disability-

conscious public health leaders. Our

efforts seek to increase the prevalence

of students and health professionals

with disabilities in public health spaces

and to educate nondisabled people

about allyship and public health chal-

lenges unique to PWD. Interwoven

through these efforts is the proactive

inclusion of PWD and the amplification of

their teachings, stories, and experiences.

Although we hope that disability-

conscious education will translate into

disability-conscious public health strat-

egies, we need data to measure the

true impact. Public health research

lacks the robust data required to drive

policy change for PWD. Research on

the impact of COVID-19 has not rou-

tinely collected data on disability demo-

graphics.9 It is impossible to employ or

evaluate a data-driven approach when

the data for one cohort is missing.

Health care decision-making must seek

out and incorporate the perspectives

of PWD or risk developing policies and

programs that are ineffectual or op-

pressive for PWD.

In response to the recognition of the

differential effects of COVID-19 on

minority communities and the need for

targeted research, the US Government

created the COVID-19 Health Equity Task

Force.10 The task force is an important

step in addressing health inequities and

mitigating future disparities. Further-

more, the Centers for Disease Control

and Prevention compiled a list of recom-

mendations for increasing the accessibil-

ity of the COVID-19 vaccine. However,

recommendations will not affect practice

without measures to ensure accountabil-

ity. For instance, PWD report lower rates

of vaccination compared with their non-

disabled counterparts, despite reporting

less vaccine hesitancy.11 Research sug-

gests that COVID-19–mediated barriers,

including reduced transportation, inabil-

ity to access the Internet, and physical

inaccessibility of clinics, may be the rea-

son for this discrepancy.11 These barriers

and countless others are echoed by the

testimony of our community partners,

our patients, and our friends. As we

devise solutions to the public health

problems of our time, these efforts must

seek out and incorporate the perspec-

tives of PWD to perform equitable health

research and prepare for future crises.

Ableism is a public health issue that

deserves immediate public health atten-

tion. Ableism is both a cause and an

effect of inaccessible health systems,

inadequately trained public health

leaders and physicians, and exclusionary

data collection. The COVID-19 pandemic

accentuated the necessity for public

health leaders to address inequities by

employing a disability-conscious

approach. Thus, the ongoing dialogue

between health care students around

the country, amplified by the testimony

of the disability community, represents a

critical moment. The prepandemic

“normal” was full of barriers and inequi-

ties, but despite evidence of disparities

that should compel change, the postpan-

demic world continues the injustice

against PWD. Disability activists have

often proclaimed “Nothing about us

without us!” and we, as the next gener-

ation of public health leaders, must lis-

ten, learn, and act. To address the

inequities highlighted by the pan-

demic, we advocate for public health

education and research that proac-

tively includes PWD and takes mean-

ingful action to address ableism and

promote health equity. Disability-

conscious public health strategies are

needed now more than ever.
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Several high-income developed

nations, including the United

States, have now begun administering

COVID-19 booster shots, whereas

only a little more than 2% of people

in low-income countries have received

at least one vaccine dose.1 This enor-

mous and grim disparity perfectly illus-

trates how global health inequity has

been further amplified during this

pandemic.

It is safe to say that global health

equity has not been the primary focus

of most leaders of developed nations

during this global pandemic. From the

moment vaccines became available,

wealthy countries have been hoarding

vaccines—securing enough supply to

vaccinate their populations several

times over, even if it meant leaving

poorer countries empty-handed.2 As

of January 2022, more than 4.8 billion

of the world’s population has received

at least one dose of a COVID-19 vac-

cine.3 However, only about 11% of the

population in low-income countries

have received at least one dose of the

vaccine, compared to 78% percent of

the population in high- and upper-

middle-income countries.3 In fact, it is

estimated that low-income countries

won’t reach widespread vaccination

coverage (60%–70% of the population)

until 2023.4

“WHY SHOULD WE CARE
ABOUT OTHER
COUNTRIES?”

I am an international student from

Estonia, and my family has been lucky

enough not to experience these vac-

cine inequities. However, being a part

of a diverse international student com-

munity in the United States, I have lis-

tened to my friends echo the feeling of

living in another world. They are living

and studying in a society where people

are fighting against a free, lifesaving vac-

cine, and all the while they have friends

and family back home who are literally

dying because there are no vaccines to

be had.

It is impossible to put ourselves in

others’ shoes, but the pain they convey is

extremely frustrating. I hear many Ameri-

cans say a version of “Why should we

care about other countries? We are okay

as long as we are safe, right?” Wrong.

First, there is the obvious reason—

we have a moral obligation to help.

Low-income countries have fewer

resources and poorer infrastructure

with which to tackle the pandemic,

which will increase the already deep

inequality between developing and

developed countries, as well as the

inequalities within these countries

themselves.5 The economic and social

conditions in many developing countries

is a direct legacy of Western imperialism.

Is it fair to have the randomness of being

born in a certain country decide whether

someone receives a vaccine? I say no;

health is a human right.

Second, poor vaccination rates in

low-income countries could have a

serious economic impact on the United

States. It is estimated that this eco-

nomic cost to the United States of vac-

cine nationalism is up to 1.38 trillion

USD.6 Until the virus is under control in

all regions of the world, the global supply

chains and demand will be impaired,

having an impact on the United States

as well. The economic cost through frac-

tured supply will be felt in sectors that

rely on buying from international mar-

kets, such as the retail, textile, and auto-

motive industries, as well as through

declining trade and export, all of which

in turn have an effect on consumer pri-

ces and even our salaries.

Third, we should not overlook the fact

that while Western countries have been

preoccupied with their domestic needs,

China and Russia have been furthering

their global influence using vaccine

diplomacy—a type of soft power that

aims to improve a country’s diplomatic

standing through the use or delivery of

vaccines. Before studying public health

as a PhD student, I studied international

relations and worked in embassies and

intergovernmental organizations such

as the World Health Organization and

United Nations Human Rights Council,

so I always look at the potential geopoliti-

cal ramifications of public health policy.
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China’s primary target has been South-

east Asia, which has already received

nearly 500 million vaccine doses from

China.7 Both China and Russia had previ-

ously been expanding their influence in

the Western Balkans through energy,

loans, and investments, and now, at con-

siderable concern to the European

Union, Serbia is manufacturing Russia’s

and China’s vaccines, and expanding its

own geopolitical importance in the

region.

Last but certainly not least, there is a

very real possibility of additional vaccine-

resistant variants emerging from poorly

vaccinated countries, which could draw

the developed world right back into the

depths of an uncontrolled pandemic.

MAKING GLOBAL
VACCINE EQUITY
A REALITY

Now that I have established the need

for a global response, I will discuss next

steps for the United States.

The Biden administration recently

made a pledge to bring 500 million

more vaccines to low-income countries.

This brings the total US contribution so

far to approximately 1.1 billion doses.

However, we need far more to be able

to vaccinate roughly half of the world’s

population that has not yet received

even a first dose.

The United States should further sup-

port COVAX—the global vaccine alli-

ance that supports vaccine research,

development, and manufacturing. Its

primary focus is to ensure that low-

income countries also get access to

COVID-19 vaccines; however, it has

been facing both funding and supply

challenges and could use more backing

from developed nations such as the

United States.8

In addition, the United States can

and should take a more proactive role

in ensuring that vaccine development

continues and manufacturing capacity

is ramped up here. The White House

could broker further deals between

American vaccine manufacturers to

share their technologies and collaborate

on production. A successful example

was set in March 2021, when the

White House stepped in to broker a

deal between a pharmaceutical giants

Merck and Johnson & Johnson.9

But perhaps the most important

thing to do right now would be to share

the intellectual property used to manu-

facture the American vaccines with the

rest of the world. Donating vaccines is

great, but it is clearly not enough. It is

crucial that we enable other countries

to produce their own supply. Advocacy

groups have been urging President Biden

to pressure Johnson & Johnson to part-

ner with drug manufacturers in the

Global South, because they already have

experience with producing the similar

Russian Sputnik vaccine. Although the

Biden administration supported the

waiver on intellectual property earlier in

2021,10 action has stalled, and the admin-

istration has not asserted any serious

pressure on US pharmaceutical compa-

nies to take substantive actions to

increase global production capacity.

We all want to return to a normal life

as soon as possible. For this to happen,

it is crucial to produce and deliver more

vaccines. Otherwise, it is very likely that

the majority of low- and middle-income

countries will remain unvaccinated lon-

ger than necessary, allowing COVID-19

and its negative impacts to lay siege to

those countries with effects that will

spill back to the developed world. We,

as public health students and scholars,

can all do our part by (1) creating

more awareness of this critical issue

by spreading the word about vaccine

inequity in our respective communi-

ties and social media platforms,

(2) writing to policymakers to implore

Congress and the President to do

more, and (3) initiating and fostering

collaboration between public health

students and faculty in high-income

and low-income countries. Although

the keys to solving the problem are in

the hands of high-level policymakers,

it is important to remember the power

that the public holds—particularly in

relation to putting pressure on the

government. Public health professio-

nals and researchers can and should

be at the forefront of this movement.

More than 5.5 million people globally,

with more than 800000 of those in the

United States, have died of COVID-19.

How many more people need to die for

us to stop making vague commitments

and develop a real strategy? The pan-

demic won’t be over for anyone until it

is over for everyone.
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“We, as people concerned

about health improvement

in the world, do hereby commit ourselves

to advocacy and action to promote the

health rights of all human beings.” These

words, the beginning of the International

Declaration of Health Rights, ushered in

our journey as public health graduate

students matriculating during a raging

pandemic. Inundated with cutting-edge

scientific research, mis- and disinforma-

tion, and both the privilege and responsi-

bility of being future epidemiologists, we

have identified community connection as

an integral and often underappreciated

piece of public health that can meaning-

fully reduce inequities.

EXISTING INEQUITIES
EXACERBATED BY
COVID-19

The COVID-19 pandemic framed a piv-

otal point in the perception of public

health; many health inequities previ-

ously unknown to the general public

were laid bare and in the news daily.

From the widespread hysteria we expe-

rienced to the hoarding of essentials

and the inequitable use of preventive

interventions such as masking and

stay-at-home orders, the COVID-19

pandemic highlighted the existing

social and structural issues that keep

health care inaccessible by the most

vulnerable. These factors aggravated

the disproportionate disease burden

experienced by marginalized communi-

ties, perhaps most evident in the lack of

community-level testing and vaccina-

tion centers catering to underserved

neighborhoods, affecting frontline and

service workers who could not spare

the time to be tested or vaccinated.

The pandemic also compounded

health and educational inequities

because of differential access to

remote health1–3 and learning services.

Many families did not have access to

the technology, Internet connectivity, or

physical spaces required to participate

in new and virtual learning environ-

ments.4,5 Our experience as graduate

students at least partially mirrored

these experiences as we struggled to

participate in and learn from our own

physical and remote communities at

the whim of unreliable Internet connec-

tions and under the necessity of caring

for friends and family. Our role as epi-

demiology students has also put us in a

unique position to address COVID-19–

related misinformation that grows in and

close to our social circles, arising because

of differential access to and comprehen-

sion of health information used to make

personal and policy decisions.

SUCCESSFUL
COMMUNITY-LEVEL
INTERVENTIONS

Despite the seemingly endless inequity-

exacerbating consequences of the

pandemic, particular local and global

examples of community-based public

health and policy-level interventions

instill hope in us that investments in

communities and public health do in

fact work to promote health and pre-

vent disease.

At the beginning of the pandemic in

the United States, the federal pursuit of

decarceration, the implementation of

stay-at-home orders, and the imposition

of eviction moratoriums highlighted the

importance of more than just epidemiol-

ogy in mitigating a pandemic’s disastrous

effects.

Community-level partnerships were

just as, if not more, important in protect-

ing the public from COVID-19. We have

witnessed this firsthand in our own com-

munities. In Arizona, residents were

eager to support community relief funds

to assist essential in-person workers, an

enthusiasm that was later reflected in an

extraordinary volume of vaccination vol-

unteer sign ups in early 2021. The

ongoing work of community health

workers (CHWs) or promotores is cred-

ited for much of the successful vacci-

nation uptake in low-income and

socioeconomically disadvantaged

areas in the state. The Navajo Nation,

which made a noteworthy return from

having one of the country’s highest

case rates to vaccinating more than

80% of its population in just a few
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months, has relied strongly on the

work of community leaders and CHWs

to address the diverse needs of its

communities.6 The self-determination

and bidirectional support mechanisms

of the Navajo Nation’s CHW response

network have helped bridge gaps left

by chronic underfunding and resulting

health inequities present both before

and during the pandemic; providing

clinical care, connecting individuals to

health resources, and promoting health

education are just a handful of such

examples.7

In Alberta, Canada, there was an

increase in services provided to com-

munity members to address pandemic-

related food insecurity. Local charities

and religious and community associa-

tions rallied volunteers and donations

to offer free food delivery and hampers

to area residents quarantining or pro-

viding essential services, an effort gen-

erously supported by the rest of the

community. Workplace and mobile vac-

cination clinics demonstrated tremen-

dous success in communities in Alberta,

predominated by the service sector and

other essential providers.8,9 The pro-

mulgation of low-barrier and flexible

services made these regions some of

the highest vaccinated in the province.

At least part of the cause of lower vac-

cine uptake in rural communities was

attributed to lack of access,10 which,

when addressed in these regions, helped

reduce interregional variation in vaccina-

tion uptake rates. The provision of

services tailored to the needs of this

community, including linguistic and cul-

tural accessibility, helped improve the

uptake rates of these necessary public

health interventions.

The most notable and successful

responses to the COVID-19 pan-

demic share this common thread of

a community-centered focus.

Globally, the strict preventive meas-

ures taken by residents of and govern-

ments in Taiwan, Singapore, Australia,

and New Zealand also shone as bea-

cons of hope, persistence, and solidarity

against a reality of mass death all too

familiar. Even in our now-local Balti-

more, public health communications,

mobile health clinics, and pop-up vacci-

nation sites—where music blasts and

children play—at their core build on

existing community ties to promote

public health.

PROPOSED SOLUTIONS

In our training as epidemiologists, we

have found that this valuable connec-

tion within and between individuals

and groups is often relegated to the

sidelines of our formal education. Our

coursework, as it should, emphasizes

quantitative analysis, causal inference,

and a rigorous understanding of

advanced methods to analyze and inter-

pret public health data. Ever inspired by

the people who compose the public of

public health, however, we see the pri-

mary means of promoting equity as

being through a deepened and genuine

connection with our communities.

From an academic standpoint, commu-

nity connection can be fostered through

more required community-based course-

work/practica for all public health stu-

dents, developing a dedicated degree or

concentration program for social epide-

miology, or pursuing funding for more

community-based research at the institu-

tion level. Public health students are a

diverse and fluid body whose interests

range from academia to government to

industry and beyond. We must leverage

this range to provide students with the

training that applies classroom-based

skills to real-life scenarios. As students,

we see the pursuit of such opportunities

as a key means to promote health

equity and to become community liai-

sons working hand in hand with individ-

uals and groups to address new and

long-standing health inequities.

The adaptability of public health

since and even before the start of the

COVID-19 pandemic has been simulta-

neously taxing and admirable. We chal-

lenge the field to adapt once more, to

truly and justly prioritize community,

whether in data collection, policy devel-

opment, coursework design, health

communication, or intervention. Doing

so provides deeper insight into the

context behind the numbers many are

eager to analyze and report and is

supported by the hard-won public

health achievements of the current

pandemic. For sustained success dur-

ing the inevitable health crises of the

future, it is imperative that we not only

maintain but also strengthen these

relationships.

To truly “commit ourselves to advo-

cacy and action to promote the health

rights of all human beings,” we must

feel compelled to include them and

their essential perspectives in this ever-

important work.
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As a medical student, I (P. K.M.)

was interested in approaching the

COVID-19 public health crisis from an

equity lens to ensure that vulnerable

populations had access to vaccina-

tions. I reached out and began work-

ing with a physician in Cook County

who was a member of an Illinois

Department of Public Health (IDPH)

working group seeking to vaccinate

homeless populations throughout

the state. As Cook County and the

Chicago Department of Public Health

embarked on groundbreaking and

comprehensive initiatives to reach

their dense metropolitan homeless

populations, the IDPH working group

focus was on statewide interventions.

In the end, we ensured that all shelters

in Illinois had access to COVID-19 vac-

cines and provided education and

outreach, support, and events for any

shelters that needed help.

There are several lessons I have

learned about addressing health care

inequities from my work on the IDPH

homeless vaccination initiative, as

described in the sections to follow.

UNDERSTANDING THE
LAY OF THE LAND

Our research on the state landscape

and population needs allowed us to

develop informed strategies for this

large, complex state health initiative.

Mapping social vulnerability, COVID-19

burdens, and homeless population

densities and shelters highlighted key

areas of focus. We researched higher-

order regional entities involved in the

care of homeless populations, such as

continuums of care. We designed and

distributed a COVID-19 needs assess-

ment survey to shelters as a means of

garnering insight into existing efforts,

barriers, and challenges to inform our

interventions.

ESTABLISHING AN
INTERAGENCY
WORKING GROUP

Another important strategy was facili-

tating collaboration between local (e.g.,

local health departments, shelters,

health systems, community partners),

regional (e.g., continuums of care), state

(e.g., IDPH, Illinois Department of

Children and Family Services, Illinois

Emergency Management Agency), and

national (Department of Housing and

Urban Development) leadership. Coor-

dination optimized efficiency and,

importantly, created an opportunity to

form lasting relationships for future

public health initiatives.

WORKING WITH THE
COMMUNITY

Rather than a “top-down” approach, such

as sending in national guard units to set

up one-off mass vaccination events,

working from the ground up with local

health departments and community-

based organizations proved essential in

developing effective community-directed

interventions. Trusted community mem-

bers were a key factor in vaccine uptake.

EDUCATION AND
OUTREACH

Vaccine hesitancy was a major barrier

to vaccination of homeless populations.

The most common request for assis-

tance in our shelter survey was educa-

tional materials for clients and staff. We

provided flyers, presentations, and

Web site materials from the Depart-

ment of Housing and Urban Develop-

ment and other organizations that

were screened for literacy and content.

One of the most effective strategies

was having advocates engage with the

community at housing projects, soup

kitchens, and other local events. Word

of mouth was important for community

trust. Events were also posted on social

media, and town halls were held to

answer questions. In addition, we

engaged in educational outreach to

specific populations such as those with
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mental illnesses, those in domestic vio-

lence shelters, and the youth popula-

tion. Education and outreach efforts for

each of these populations were tar-

geted toward their specific needs.

CARE BEYOND SHOTS

As medical students and trainees, we

were passionate about connecting

patients with health care resources

beyond vaccination. Homeless popula-

tions often have multiple chronic condi-

tions but limited access to health care

and basic necessities. Partnerships with

local health care entities such as Feder-

ally Qualified Health Centers and public

health departments led to the provision

of mobile medical units and informational

materials and helped connect people

with health care resources. Mobile units

conducted blood pressure screening,

naloxone training, and testing for HIV

and other sexually transmitted dis-

eases. Basic necessities addressing

social determinants of health (e.g.,

food, water) and counseling resources

for housing assistance and govern-

ment programs were also provided

on site. This approach provided holis-

tic care and built trust between people

and public health officials.

CONCLUSIONS AND
REFLECTIONS

Through my experience working with

IDPH, I learned about critical strategies

for crafting successful public health

interventions addressing health care

inequities, as follows:

� Develop a diverse team and encour-

age collaborative brainstorming

(such efforts should include students,

who have a different perspective and

are willing to learn and help; our

team included residents, medical stu-

dents, and public health students

and interns).

� Ask community members directly

what they need, what they are

already doing, and barriers and

challenges they are facing.

� Work with community partners and

support local efforts, which fosters

trust. Do not take a “top-down”

approach.

� Bring together leadership from dif-

ferent organizations to facilitate

communication and planning and

to serve as an investment in future

public health initiatives.

� Prioritize education and outreach.

� Provide resources that address the

social determinants of health.

Reflecting on this project, I was sur-

prised by the challenges in health care

delivery to homeless populations. I

noticed that shelters often did not have

established relationships with their

local health departments or health care

systems (e.g., Federally Qualified Health

Centers) and that there was a need for

collaboration between community-

based organizations, national partners,

and regional or local partners. Within

the context of this project, I learned

how important it was to develop rela-

tionships between all of these partners

to allow for communication of popula-

tion needs (local level), resources avail-

able (local, state, and federal levels),

and coordination of delivery (local,

state, and federal levels). I gained an

appreciation for the importance of a

health care system that supports vul-

nerable populations by facilitating such

partnerships; however, I also realized

that this infrastructure needs to be fur-

ther developed to provide sustainable

long-term care for these populations.

This is something I hope to focus on in

my future career.

Working on this project opened my

eyes to the value of engaging with com-

munity partners. Talking with commu-

nity organizations highlighted the depth

of knowledge they have about their

community, what works within the com-

munity, and the resources available.

For example, I was surprised to see the

lack of buy-in from younger populations,

who often stated that they were healthy

and not worried about COVID-19. We

would not have known how to best

engage young people without insight

from the community, which informed us

of how to connect with a local rapper

who could promote the importance of

vaccination at her concerts and events.

Community members also showed us

local hang-out spots and encouraged us

to include food and music at our events

as a means of engaging young people to

be part of this initiative.

My work with IDPH allowed me to

engage with public policy and imple-

ment impactful interventions to provide

health care to vulnerable populations.

I felt that my insight and perspective on

this interdisciplinary team were valued,

and I learned frommore experienced

public health officials, physicians, and

members of the community. As a medi-

cal student, I was particularly encour-

aged by the strong mentorship on this

project and the leadership of physicians

in public health. I will take the lessons I

have learned to future public health ini-

tiatives that I am a part of. I encourage

students who are interested in public

health measures to reach out and work

with public health officials.
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A woman in Brooklyn, NY, suffered

chemical burns after acid was

poured on her while she took out the

trash.1 An adolescent boy was sent to

the emergency room after being

attacked by bullies at a high school in

San Fernando Valley, California.2 Six

women were murdered by a gunman

at their place of work in Atlanta, GA.3

These are just three examples out of

more than 9000 anti-Asian hate inci-

dences documented since the begin-

ning of the COVID-19 pandemic.4

Since 2020, the United States has

seen an immense rise in anti-Asian vio-

lence. Large US cities have seen major

increases in hate incidents against

Asian Americans, with occurrences

increasing by 150% between 2019 and

2020.5 In response, a public wave of

support has erupted, with protests tak-

ing place across the country and the

hashtag #StopAAPIHate being shared

far and wide across the Internet.

And rightfully so. Hate incidents have

major impacts on the health of margin-

alized communities. They not only can

impact physical and mental health at

the immediate individual level but also

can cause downstream effects on the

long-term health of communities. In the

context of the COVID-19 pandemic,

hate incidents could spread COVID-19

through close contact, further exacer-

bate mental health issues, and add

additional burden to already strained

health care systems. As such, stopping

and preventing anti-Asian violence is a

crucial issue for the public health field

to grapple with.

Just like many Asian Americans, I can

provide my own share of vivid anec-

dotes about slurs hurled from moving

cars, microaggressions in the work-

place, and physical harassment. I’m

thankful for the renewed energy to

combat violence against the Asian

American community. However, as

I reflect on my own lived experiences,

along with those of my family and

others in the diverse Asian diaspora

community, I realize that there are

many other root issues that get lost

in the conversation when we speak

solely of hate incidents. I am far more

affected by the structural aspect

of racism—the hidden and often

unspoken systems that perpetuate

their own forms of violence inflicted

upon Asian Americans and all other

oppressed peoples. This is where public

health researchers and practitioners

should look if they wish to truly

address the health and well-being of

Asian Americans.

We must contemplate—when we say

#StopAAPIHate, what “hate” do we

really mean? What hate are we willing

to tolerate, and what are we not? The

violence perpetrated by structural rac-

ism is just as violent as that caused by

individual actors. Structural racism

enacts a myriad of forms of violence,

and each must be acknowledged,

addressed, and contextualized in tan-

dem to fully understand the scope of

anti-Asian racism highlighted by the

COVID-19 pandemic. I urge the public

health community—students, research-

ers, practitioners, policymakers, and

community members—to recognize

and consider the forms of violence out-

lined below if they plan to research

Asian American health equity or work

with Asian American populations.

HISTORICAL VIOLENCE

The historical trauma of Japanese

internment camps, the “yellow peril,”

the Chinese Exclusion Act, and post-9/11

Islamophobic violence will continue to

impact the health and well-being of

generations to come. Historical policies

such as the Page Act, which barred

Asian women from immigrating to the

United States because of the belief that

they were sex workers, link directly to

present-day racist and misogynist vio-

lence perpetrated against Asian Ameri-

can women.6

SYSTEMIC VIOLENCE

This violence operates through social

structures and institutions by denying

people basic human needs. Systemic

violence can include poverty and

unemployment—Asian American
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women have had some the highest job-

lessness rates during the COVID-19

pandemic.7 It can include the US health

care system, which bars permanent

residents from Medicaid and Children’s

Health Insurance Program eligibility

until they’ve held a green card for five

years.8

SLOW VIOLENCE

“Slow violence” is a term coined to

describe the often unnoticed, slow-

moving impacts of environmental pollu-

tion and racism.9 It can include dispar-

ities in the built environment, such as

highways that have notoriously been

purposefully built in low-income areas,

crossing through Chinatowns across

the country.10,11 It can include the

effects of climate change, such as the

fact that nearly all of those who died in

New York City’s basement flooding

because of Hurricane Ida were Asian

residents.12

STATE VIOLENCE

State violence includes police violence,

which targets Asian Americans

and Pacific Islanders. In recent years,

Tommy Le, Angelo Quinto, and Chris-

tian Hall have been murdered by

police.13 There have been thousands of

refugees and immigrants, particularly

from Southeast Asia, who have been

deported by US Immigration and Cus-

toms Enforcement, no matter the politi-

cal party in power.14 In particular, the

recognition of state violence means

moving away from carceral or police-

based responses to hate and violence.

It means embracing community-based

solutions to preventing and addressing

hate that follow the tenets of abolition

and community care.

COLONIAL VIOLENCE

Inextricably linked to state violence,

war and imperialism have irrefutably

shaped Asia and the US perception of

Asian Americans. Much of Asian Ameri-

can hate is rooted in Sinophobia, Orien-

talism, and xenophobia. In addition,

the state of Hawai’i and islands in the

Pacific such as Guam and the Marshall

Islands were ruthlessly colonized and

used for acts of war by the United

States.

INTERNALIZED VIOLENCE

Internalized violence is the pain we

inflict in our own community and upon

ourselves. Internalized racism, colorism,

anti-Blackness, sexism, homophobia,

transphobia, classism, and xenopho-

bia (and the intersection of all of these

systems) must be acknowledged and

confronted within the Asian American

community. It is also crucial to recog-

nize how these forces reflect how we

might harm other marginalized groups

around us.

As we consider the above forms of

violence, we must adopt an intersec-

tional framework to understand how

other systems of oppression, such as

classism, cisheterosexism, and ableism,

compound and shape experiences of

anti-Asian hate.

Beyond recognizing these oppressive

systems, we must also examine our

own academic institutions and how

they may facilitate or hinder the public

health field’s response to anti-Asian

racism. As a public health PhD student,

I’ve received support at the program

and school levels in speaking out

against this recent surge of violence.

However, I’ve also seen that research

into the upstream structural issues

faced by the Asian American community

receives far less attention and invest-

ment. It often feels like an uphill battle

to have these issues addressed by the

public health field. This is a result of a

variety of barriers—namely, deeply

entrenched institutional racism in aca-

demia and nonprofit work, as well as

the lack of funding (for research, stu-

dents, and organizations), faculty men-

tors, course offerings, publishing oppor-

tunities, and community spaces for

Asian American students to study Asian

American health equity.

Ultimately, as Thom Davies states,

“What society includes under the label

‘violence’ is a mirror to the value system

of that society.”9 We must move

beyond the most acute or newsworthy

acts of hate to include the complex and

varied forces that are normalized and

entrenched in society. Expanding our

conceptualization of violence and

deepening our understanding of the

racism and oppression faced by the

Asian American community will allow us

to truly stop Asian American and Pacific

Islander hate.
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The day the world started to shut

down, March 15, 2020, I remember

being stuck at home engrossed by the

reporting of a new disease, COVID-19.

The entire world went through an

unprecedented lockdown. Although it

was an uncertain time, one statement

that brought me comfort was “we’re all

in this together.”

As the pandemic raged on, I ques-

tioned this sentiment. At the beginning,

it seemed as if this were true: we

stayed home, socially distanced, and

wore masks. My perception of unity

faded as I watched divisiveness emerge

over simple prevention methods. Some

pretended the pandemic was not hap-

pening, acting in their own best inter-

est, and some even went as far as to

declare that the pandemic was over.

I began to see who the COVID-19

statistics were disproportionately affect-

ing, and they were all people who looked

like me. How can we say “we’re all in this

together” when we abandoned our most

vulnerable populations?

My time during the pandemic was

spent between two countries: the

United States and Nigeria.

In both countries, I witnessed how

the COVID-19 pandemic exposed

drastic social and health inequities.

During my time in the United States, peo-

ple of color faced higher mortality and

morbidity from COVID-19 than their

White counterparts. The difference in

mortality stemmed from amultitude of

factors. For example, people of color had

increased rates of comorbidities such as

heart disease, obesity, and asthma.1 In

addition to increased comorbidities, Black

workers were overrepresented in front-

line jobs.2 A study assessing racial and

ethnic differences in COVID-19–related

job exposures in the United States

showed that Black and Latino frontline

workers were overrepresented in

lower-income occupations as well,

increasing their exposure to COVID-19.3

Furthermore, there is an underlying

distrust between people of color and

medical institutions stemming from

historical injustices. This has given rise

to vaccine hesitancy among minority

communities. In November 2020, “the

National Association for the Advance-

ment of Colored People (NAACP) and

partners reported that only 14% of

Black survey respondents trusted the

vaccines’ safety and only 18% said they

would definitely get vaccinated.”4(p.e12)

Engaging minority communities in

decision-making can help improve

these outcomes.

In contrast, Nigeria was severely

impacted by the indirect effects of the

COVID-19 pandemic. As I spent my

summer working with the local cancer

center, I saw firsthand how the pan-

demic exacerbated preexisting health

challenges for Nigerians. This inadver-

tently resulted in worse patient out-

comes, including reduced access to

care caused by lockdowns and social

distancing restrictions. What may have

seemed to be an easy solution revealed

itself to be a web of social problems.

Furthermore, I was troubled to see a

great proportion of cancer patients

dying weekly at the clinic as a result of

COVID-19–related restrictions that pre-

vented free community cancer screen-

ing efforts. These community outreach

programs are essential in detecting

early-stage cancer because the average

Nigerian cannot afford annual screen-

ings. In addition, lockdown restrictions

between states and nightly curfews

prevented people from traveling to

receive cancer care. This led to a greater

proportion of patients presenting with

late-stage cancer, thus worsening

patient outcomes.

To understand why Nigeria is

impacted by the indirect effects of

COVID-19, one must recognize the

existing social, economic, and political

challenges Nigerians face regarding the

health care system. To understand why

COVID-19 is disproportionately affect-

ing people of color in the United States,

one must recognize the sociodynamic

elements that contributed to this issue.

These structural and economic impacts

are social determinants (defined as

economic and social conditions that

influence individual and group differ-

ences in health outcomes5). In each

country, I witnessed how these
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economic and social inequities have

intersected to influence health out-

comes. Since March 15, 2020, close to

1 million people have died of COVID-19

across Nigeria and the United States.6

Although it is easy to become desensi-

tized to this figure, it is important to

remember that there is a story of

human life behind every number.

Lessons from my experiences in both

the United States and Nigeria demon-

strated that although identifying prob-

lems may be easy, solving them is not.

The pandemic exposed that we are not

in this together; however, we can be if

we address social determinants and

work alongside communities. To move

forward from this pandemic, public

health officials need to focus on healing

communities and correcting inequities.

To be a public health leader is to be an

activist. Public health officials should

not only show people that inequities

exist but also implement corrective

actions. This will ensure that we are all

truly in this together.
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This is a transcript of my interview,

conducted on January 11, 2022,

with former Ohio governor John Kasich.

I have added the subheadings.

Alfredo Morabia (AM): Thank you

very much for accepting to be inter-

viewed by the American Journal of Public

Health. I’mAlfredoMorabia, the editor in

chief of the journal. I was really intrigued

the other day when I heard you in a

webinar talking about public health and

how the public understood what public

health was. So, I wanted to ask you

what, for you, does public healthmean?

John Kasich (JK):Well, it’s really pretty

simple. It’s doing the things in the com-

munity that keep the community healthy,

and it can range across many different

areas, which is what a lot of people don’t

understand. It’s vaccinations, making

sure that our restaurants are good and

clean; it has to do with keeping an eye

out that everything that affects the health

of the community is being looked after,

hopefully nothing left out. And so, it’s a

broad range and something important

that at times we take for granted.

IT’S ONLY WHEN IT
DOESN’T WORK THAT WE
PAY ATTENTION

AM:Why do you think that a lot of people

don’t understand what public health is?

JK: I’m not sure anybody’s ever been
educated about it. Nobody articulates
what it really means and why it’s impor-
tant. So, it’s a term without a definition.
If you don’t tell people what something
is, they gloss over it. It’s not their fault.
It’s really the fault of people who are
connected to public health. I’m not
blaming the people who run public
health, but the community at large
does not talk much about it. When you
go to a place like Flint [Michigan] and
see the problems with the water—all of
a sudden, people really understand
public health. But as long as public
health is working, we don’t pay much
attention. It’s only when it doesn’t work
that we pay attention. The problem is
that it is not always funded to the
amount of money that is needed for
public health officials to carry out their
mandate; we have to make sure that
we can always have enough resources
to enable the quiet heroes in our com-
munities to do their jobs.

AM:Many people seem to think that

public health is actually health care for

the poor; and they don’t make the dif-

ference between public health, as you

defined it, and medicine. How would

you suggest we should explain that

medicine is one thing and public health

is something different?

JK: It is really in the areas where

the public intersects with the public

health community. We have to be

able to explain what we’re about, and it’s

most important that that comes from

the bottom up. If you have street festi-

vals, for example, why aren’t public

health people manning booths with

volunteers who can talk to the public,

maybe offer them some public health

services to show people exactly what it is

and why it matters. Because if we can

show how important these officials are,

then people will like and appreciate what

public health officials do. It’s bottom up

and it’s also for public health officials

and their advocates to begin to get far-

ther up into legislatures and of course

into Washington [DC] and into Congress.

It is a massive undertaking because

nobody’s done this before, but it would

be a fun challenge to explain to people

how your family and you are kept safe

by public officials who get up every day

and figure out how we can have safe

communities.

WE SHOULD, ONCE A
YEAR, HAVE A PUBLIC
HEALTH DAY

AM: Do you think the name, “public

health,” is a problem in itself? Should it

be named differently? Because the

opposite of public health is private

health. Do you think we should use a

different term or keep it the same

because of its history?

JK: I don’t know. The problem is not so

much in the name; it’s in how we define

it. We have to do a better job of defining

what it is for people. In my hometown,

usually on Friday afternoon, many fami-

lies go into the city center, and this ought

to be a place where people get told

about what public health people do in

an interesting way. Perhaps we should,

once a year, have a Public Health Day

where people can hear about it. It’s just
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been very quiet. It really reflects the

humility of people who are in public

health, because they’re not out there

bragging about what they do; they just

do their job in a quiet and effective way.

But maybe we need to be louder.

PUBLIC HEALTH IS
PREVENTIVE IN NATURE

AM: Traditionally, in this country, pub-

lic health has been the prerogative of

the states and not so much of the

federal administration. Do you think

this is something that should change,

that we should have a stronger federal

input?

JK: No, I don’t think that things would

get better if we just turned it over to

the federal government. It is funda-

mentally a local issue. The federal gov-

ernment provides funding priorities,

resources to combine with resources

at the state and local levels. Account-

ability is very, very important and is

something I feel strongly about. Here is

the problem: When you just use the

term “public health,” people’s eyes glaze

over, even decision-makers, because

there’s always something else that’s

more urgent that needs to be funded.

But when there is an acute problem in

the community, then all of a sudden,

everybody says, “Oh my goodness, we

need to do something about it.” Think

about public health as something that

is, in some sense, preventive in nature.

We have to explain to a lot of the

decision-makers that, when we’re doing

our budgets, we just have to make sure

public health is in. When you buy insur-

ance, you don’t brag about it. But when

you have a problem, the first thing you

do is to take a look at your insurance

provisions. If you didn’t properly insure

something, it’s a disaster, but if you did,

you get a sense of having done the job

the right way. The same is true for

public health. It has to become a prior-

ity. Just as you don’t stop paying your

insurance, we should keep the funding

for something which fundamentally is

an insurance called public health. If

that makes sense to you.

PUBLIC HEALTH HAS TO
BECOME A PRIORITY

AM: Certainly, that’s a great analogy,

actually. It’s very convincing, and this

leads me to think that currently instead

of prevention, we use medical care and

emergency centers as the first response

when we have problems, and billions of

dollars are wasted on medical care with-

out any benefit for the patient. Do you

think that some of that money should be

reinvested in prevention and public

health?

JK:Well, I don’t know. If you want to

talk about the problems of the United

States health care system, we could be

here for a century and probably talk

about it and never quite figure it all out.

Public health needs to be considered

as a priority when city councils are

doing their budgets, legislatures are

doing their budgets, the federal govern-

ment, Congress, do the budget along

with the President. They just need to

make sure that this area is adequately

funded. Are there areas in the govern-

ment where there’s waste? Of course.

Having been budget chairman and gov-

ernor of a state, I know there are always

areas where you can trim, combine,

improve. The problem is there aren’t

many people running around saying

that we have to take care of public

health. That’s the problem. It’s a quiet

area. We just need to explain it better

and more emphatically. We need to

have our heroes; we need to have our

champions, particularly at the local

level, and I’m hoping that as we head

through 2022 that we’ll have sort of an

awakening of what it is that public

health is all about. But it starts with the

people who deliver it and their advo-

cates, their volunteers, because we

don’t want to have a Flint-type situation

in anybody’s community.

AM: But, how can we do this? You say

it’s a quiet sector, but then you don’t

think that we should move funds from

the medical sector toward prevention.

JK: I don’t know what that means.

Moving funds to Medicaid and Medicare?

I don’t think so. It’s a separate priority

and a separate line item, and there’s

money inside of all budgets that can be

moved. In other words, can we spend a

little less on X? Then we can spend more

on Y. That’s how budgeting works. What

are the priorities? What really matters?

Does every program work efficiently? We

don’t need to have a war inside of health

care to have this as a higher priority. In

fact, we need partners in the community

in both the public and private sectors to

talk about the fact that this is a terrific

program that has to do with providing

insurance for all of our communities to

have safer, cleaner air, safer water, all of

those kinds of things.

PITTSBURGH WAS
CLEANED UP

AM:What would you say are the major

achievements that public health has

done over the last one or two hundred

years? What would you use as an exam-

ple that you think would be convincing?

JK: Clean water, cleaner air. I grew up

as a kid in Pittsburgh [Pennsylvania],

where the steel mills were belching really

dangerous material. It is a long story,

but the community at the urgings from
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the public health officials decided to

clean this up. They didn’t go to Washing-

ton to get it done. They just said we’re

going to have a higher standard in our

community, and over a relatively short

period of time, Pittsburgh was cleaned

up. If you go and visit Pittsburgh today,

it’s a remarkable city because business

leaders, community leaders, public

health officials all worked together to

make sure that the public is well served.

For our food supply, when there is a

story of salmonella or whatever, public

health officials are on top of it quickly.

Public health means safer food, cleaner

restaurants. I’m not a historian when it

comes to public health, but as a regular

old citizen, I know that it has contributed

terrifically. Our schools are in better

shape and safer. It is an effort to pro-

mote safety for our citizens.

AM: Absolutely. And what would you

say would be the main goal for public

health in the coming years? Which

objectives could rally people around

public health?

JK: After the pandemic, if we

recover from the current politiciza-

tion, people are going to ask whether

there were things we could have

done better or sooner. Like in Flint.

Are there things they could have

detected earlier? We need to be able

to communicate in creative ways

about the historic gains, as you men-

tioned earlier, of what has been done

and about the goals that are to be set

locally to improve things. This does

not have to be boring. Creative peo-

ple can come in and capture the

imagination of people as to how we

can continue to make progress, that

we don’t have outbreaks, that we do

have cleaner water. People are aware

of the pandemic, but they are also

increasingly conscious about the

environment. We want a cleaner envi-

ronment, we want cleaner air, we

want cleaner water. That’s good for

everybody. The goal has to be to con-

tinue to up our game and provide

excellence.

EQUALIZATION HAS TO
BE A PRIORITY

AM: Public health needs to be all-

inclusive to be effective, and it cannot

divide the population and act for some

groups and not for others. Do you think

that the role of public health in reduc-

ing inequities is important?

JK: Health equity is a growing con-

cern. In business today we see ESG:

Environmental, Social, and Governance.

More businesses are aware that we

have to deal with the problem of health

equity and of food deserts. We have to

be concerned about groups of our fel-

low citizens who are not getting the

same kind of treatment, the same kind

of good conditions that we have in

areas where people seem to have

more power. There has to be a con-

certed effort to make sure there is

some equalization. It has to be a prior-

ity that we don’t have areas where peo-

ple are not being treated as important

citizens, as important parts of our

communities.

AM: But in most other countries, this

is done by a central ministry of health;

there is some federal or central govern-

mental authority to lead this change.

What do you think?

JK: Well, I don’t want to live in any

other country. Some of them are just a

fraction of the size of the United States,

but the idea to turn this over to the

federal government is not acceptable

to me. I don’t like that idea because it is

a one size fits all, often, when it comes

to the federal government. Priorities

should be established by leaders at the

state and local levels working together.

I don’t buy the idea that somebody is

going to swoop in from Washington

and care about me more than the peo-

ple that I see at the grocery store. The

federal government has a fundamental

role in providing resources and some

basic goals. But I don’t want to turn pub-

lic health over to Washington because

in 10 years we will still be talking about

how a one size fits all doesn’t work. It’s a

philosophical difference, but being a for-

mer legislator, a former governor, a for-

mer congressman, giving more power to

Washington doesn’t make sense to me.

AM:What about the public health

dashboard, tracking infections, food

insecurity, etc.? Aren’t these things part

of the role of the federal government?

JK: Yes, the federal government’s in a

position to set some standards and to

take a look at places where there are

egregious violations or goals that are

not being met. That’s appropriate.

“HOW ARE WE DOING ON
PUBLIC HEALTH?”

AM: Governor Kasich, is there anything

else you’d like to add? I don’t want to

take too much of your time.

JK:What’s important is that we’re all

in this together. It’s really about finding

people who are or can become advo-

cates for public health and to turn

them into important folks in our various

levels of government: a congressman

who goes to work and says we need to

make sure that public health’s taken

care of in a real way, a member of the

legislature who says how important it

is, people at the city council level who
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ask, “How are we doing on public

health?” We need to reward those peo-

ple for their interest and efforts. Right

now, if I were to try and go to recruit

members of the legislature and get

them interested in public health, it’d be

real work. However, if all of a sudden,

as great advocates of public health,

they made a name for themselves,

began to make a difference in the lives

of people and were recognized for it,

you’d have a winner, and that’s what we

should focus on.
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There is an old African proverb that

states, “Until the story of the hunt

is told by the lion, the tale of hunt will

always glorify the hunter.” In this issue

of AJPH, which is being issued in align-

ment with National Public Health Week,

Former Governor John Kasich (R-OH)

makes a compelling case for the need

for a more lucid and effective effort to

enhance the public’s understanding of

what public health is and how we all

benefit. He expresses these views in

the context of how we build support

for rebuilding the nation’s public health

system after the greatest infectious

threat to the public’s health in more

than 100 years—SARS-CoV-2, the virus

that causes COVID-19. The COVID-19

pandemic has exposed not only the

weaknesses in the organization, infra-

structure, and core resources of our

public health system but, more impor-

tantly, the loss of basic trust and public

support for proven public health meas-

ures and the practitioners that use them.

It has become clear during this pandemic

that the general public, including

many policymakers, are unclear what

public health is, who does it, what is

the legal basis for it and the role of its

legal authority, how it is resourced, and,

most importantly, what is its value.

The governor correctly points out

that far too often, public health

springs into action and mitigates the

threat, but fails to take credit for the

success. It is not a kitchen table issue

and until recently had not generated

controversies for having failed on health

policy issues. This is because we remain

invisible when our work is done success-

fully. When nothing bad happens, peo-

ple accept the benefit but are usually

unaware of the effort it took to protect

them. They appreciate and value the

positive outcome but don’t credit the

public health system for its benefit.

Governor Kasich makes a clear case

that we have to communicate more

clearly and directly, communicating our

value in common terms that people

value and understand. Such values

include things such as, everyone wants

the air to be safe to breath, their water

safe to drink, and their food safe to eat.

They absolutely want to live in safe

environments where they live, work,

play, and pray. People want to be as

free of chronic diseases and injury, as

well as infectious diseases, as possi-

ble. Although the general public values

these outcomes, they don’t often know

who is responsible for ensuring they

occur. In fact, it is quite common for

people to take these protections for

granted, and although they all want

someone to protect them, they don’t

know that when they are protected it is

because of public health’s efforts.

The heroic work by the public health

community during the pandemic

resulted in the saving of an enormous

number of lives. By using a science-

based approach, the public health

community pushed for policies and

practices that put in place a range of

nonpharmacological interventions like

masks, and physical and societal clo-

sures to reduce the individual and

societal impact of this disease. Using

vaccine research conducted over the

last 20 years and carefully constructed

clinical studies, public health research-

ers found vaccines against SARS-CoV-2

to be safe and effective. To date, more

than 210 million people have been

fully vaccinated and are now much less

likely to get severe disease or die from

COVID-19. Millions of lives have been

saved through these efforts, and yet

somehow, we are struggling to tell our

story. Disinformation and misinformation

driven by political or corrupt motives

have both undermined the effectiveness

of sound public health advice and put at

risk millions of people who have come to

ignore the facts and ignore the truth.

In addition, the motives of the health

and public health community have

been twisted in ways that have spurred

hatred, and promoted anger and, in

some situations, violence against the

very professionals whose only motive is

to keep people safe and healthy.

This year’s theme for National Public

Health Week is “Public Health Is Where

You Are.” During the year’s celebration,

we have the opportunity to tell our own

story. We can use the time to tell this

story loudly, clearly, and in terms peo-

ple will understand. We can remind peo-

ple that we share their core values of

safe water, food, and air. We can assure

them that we are here to support both

their individual and their collective health.

We need to let them know we are super-

heroes and that the science we study

and use, the policies we put in place,

and the legal authorities we utilize are
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our “super-powers” that we use only

for good. That we believe in individual

freedom, as they do, but also in the

collective good. We have to be clearer

that wearing a mask and getting vacci-

nated serve both individual and collec-

tive protection. That the safety they

feel each and every day 24 hours a

day when nothing happens is because

we are at work 24/7 making sure

health threats stay away. But when

something bad happens we have their

back. When we say “Public Health Is

Where You Are,” we mean it!
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Air Pollution in American Indian
Versus Non–American Indian
Communities, 2000–2018
Maggie Li, MA, Markus Hilpert, PhD, Jeff Goldsmith, PhD, Jada L. Brooks, PhD, MSPH, Jenni A. Shearston, MPH,
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Objectives. To compare fine particulate matter (PM2.5) concentrations in American Indian (AI)-populated

with those in non–AI-populated counties over time (2000–2018) in the contiguous United States.

Methods.We used a multicriteria approach to classify counties as AI- or non–AI-populated. We ran

linear mixed effects models to estimate the difference in countywide annual PM2.5 concentrations from

well-validated prediction models and monitoring sites (modeled and measured PM2.5, respectively) in AI-

versus non–AI-populated counties.

Results. On average, adjusted modeled PM2.5 concentrations in AI-populated counties were 0.38

micrograms per cubic meter (95% confidence interval [CI]50.23, 0.54) lower than in non–AI-populated

counties. However, this difference was not constant over time: in 2000, modeled concentrations in

AI-populated counties were 1.46 micrograms per cubic meter (95% CI5 1.25, 1.68) lower, and by 2018,

they were 0.66 micrograms per cubic meter (95% CI50.45, 0.87) higher. Over the study period,

adjusted modeled PM2.5 mean concentrations decreased by 2.13 micrograms per cubic meter in

AI-populated counties versus 4.26 micrograms per cubic meter in non–AI-populated counties. Results

were similar for measured PM2.5.

Conclusions. This study highlights disparities in PM2.5 trends between AI- and non–AI-populated

counties over time, underscoring the need to strengthen air pollution regulations and prevention

implementation in tribal territories and areas where AI populations live. (Am J Public Health. 2022;112(4):

615–623. https://doi.org/10.2105/AJPH.2021.306650)

Short- and long-term exposure to

particulate matter of aerodynamic

diameter 2.5 micrometers or less (PM2.5)

increases the risk of cardiovascular and

respiratory disease, among other health

outcomes.1–3 In the United States, socio-

economically disadvantaged commun-

ities are often exposed to higher PM2.5

exposure levels and bear a dispropor-

tionate burden of disease, even at lev-

els well below air quality standards set

by the US Environmental Protection

Agency (EPA).4,5

American Indian (AI) and Alaska

Native communities may be particularly

vulnerable to the health effects of air

pollution.6,7 These communities already

face a large disease burden attributable

to environmental pollution owing, for

instance, to extensive mining and water

contamination on reservations.8,9 The

decline in nitrogen dioxide, another cri-

teria air pollutant, was larger in both

absolute and relative terms in White

versus AI populations between 2000

and 2010.10 Little is known, however,

about the extent of particulate air pol-

lution exposure and its potential health

effects among rural Native American

communities, as most US studies of air

pollution have been conducted in urban

settings. In a cohort of all Medicare bene-

ficiaries in the continental United States,

increasing annual PM2.5 exposure was

associated with increases in all-cause

mortality from 2000 through 2012, and

this effect was higher among participants

identified as Native Americans than the

overall Medicare population.11 These
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findings suggest that Native Americans

may be more susceptible to adverse

health effects from PM2.5 exposure than

the overall Medicare population but are

limited by wide confidence intervals (CIs).

Conclusions may not be generalizable to

Native Americans not on Medicare, as

Medicare coverage for AI and Alaska

Natives is incomplete, especially on res-

ervations and in rural communities.11

Monitoring data sparsity may contrib-

ute to gaps in air pollution regulation.

As federal air quality monitors tend to

be placed in areas of higher population

density,12 insight into PM2.5 exposure

burdens in AI and Alaskan Native com-

munities is limited, in turn contributing

to the paucity of air pollution epidemio-

logical studies that include this popula-

tion. In the contiguous United States, AI

people live predominantly in the West

and often reside in sparsely populated

areas, including reservations, small

towns, and rural areas. Limited data on

ambient air pollution levels are cur-

rently available in these communities.

The use of well-validated models with

comprehensive spatial coverage may

allow the assessment of possible dis-

parities in PM2.5 concentrations in

areas lacking monitoring data.

We aimed to compare ambient PM2.5

average concentrations and trends in

AI-populated versus non–AI-populated

counties in the contiguous United States

from 2000 to 2018. To do so, we com-

pared annual PM2.5 levels predicted by a

satellite-based chemical transport model,

because of sparse data coverage via the

monitoring networks. We also compared

monitored PM2.5 concentrations in coun-

ties with available monitoring data.

METHODS

We conducted our analysis at the

county level, which serves as the most

relevant unit of analysis to inform regu-

latory action. Public policies can be

enacted at the county level, but imple-

mentation is not feasible at finer resolu-

tions, such as the census tract or zip

code level. There is currently no formal

definition for AI counties. Thus, we used

various sources to inform 3 classification

schemes to characterize counties and

county equivalents (henceforth referred

to collectively as “counties”) with a sub-

stantial AI population. We classified coun-

ties as “AI-populated” if they fit at least 1

of the following criteria: (1) had greater

than 5% population that self-identified

as AI or Alaska Native alone in the 2010

Census (“census” classification)13; (2) con-

tained at least 20% of their areas in a

federally recognized tribal entity, defined

as federally recognized reservations, off-

reservation trust lands, and Census Okla-

homa Tribal Statistical Areas (“Tribal

entity” classification)14; or (3) were previ-

ously classified as a rural AI county in a

cluster analysis of US counties using

k-means clustering (“rural cluster”

classification).15

We included this binary AI county type

classification (yes/no) as the primary pre-

dictor variable of interest in all models.

Details on the number of AI- and non–

AI-populated counties by classification

are provided in Table A (available as a

supplement to the online version of this

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

restricted our main analysis to the 48

contiguous states and the District of

Columbia, totaling 3108 study counties.

Air Pollution Data

We estimated the PM2.5 concentrations

used in this analysis at the county level

from both a satellite-based model and

ground-monitoring data. Using PM2.5

monitoring data allows researchers to

capture ground truth concentrations

where data are available, whereas

modeled PM2.5 provides more compre-

hensive spatial coverage across the

entirety of the contiguous United

States. We estimated annual county-

level PM2.5 from a satellite-based sur-

face PM2.5 model (henceforth referred

to as “modeled PM2.5”), which provided

comprehensive nationwide annual

mean concentrations at approximately

a 1 kilometer3 1 kilometer grid resolu-

tion.16 The model interprets satellite

retrievals of aerosol optical depth using

its geophysical relationship to PM2.5, as

simulated by the GEOS-Chem chemical

transport model. The resulting geo-

physical PM2.5 surface is then cali-

brated using ground-based monitors

via a geographically weighted regres-

sion.16,17 We estimated county-level

modeled PM2.5 concentrations for

every study year by averaging the PM2.5

concentrations in all grids with their

centers contained in each US county.

To gain insights into PM2.5 concen-

trations in counties with adequate

monitoring, we obtained annual PM2.5

concentrations measured by all avail-

able monitors (henceforth referred to

as “measured PM2.5”); to do so, we

used a federal reference method or a

federal equivalent method from the

EPA Air Quality System Database and

Interagency Monitoring of Protected

Visual Environments Rural Monitoring

program between 2000 and 2018.

These monitors collected data on a

daily, 3-day, or 6-day schedule. We

excluded PM2.5 monitors from analy-

ses that had valid measurements for

less than 75% of annually scheduled

sampling days in our eligibility criteria

when estimating county-level average

measured PM2.5. We assessed meas-

ured PM2.5 in counties with more

than 1 monitor by averaging the con-

centrations of all available monitors
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in the county boundaries for each

study year.

Covariates

We obtained population density and

median household income at the

county level from the 2010 decennial

US Census. We used these variables to

estimate differences in air pollution

estimates between AI- and non–AI-

populated counties that were inde-

pendent of how populated the counties

were and their socioeconomic status.

Given the highly skewed distribution of

these variables (population density and

income) across US counties, we used

deciles of their distribution as categori-

cal variables in the regression models.

Statistical Analysis

We used linear mixed effects regres-

sion to compare mean annual PM2.5

concentrations in AI- versus non–AI-

populated counties. Our main analysis

included 2 regression models, with

either modeled or measured PM2.5 as

the response variable. Both models

included random intercepts for each

state to account for potential within-

state correlation of monitoring sites

and nested random intercepts for

counties in states to account for poten-

tial correlation of observations over

time in counties.

We adjusted for covariates in a stag-

gered manner. First, we included only

year as a categorical predictor variable

to account for possible nonlinear time

trends in PM2.5 concentrations, toge-

ther with random intercepts by county

and state in the model (model 1). We

further adjusted for population density

in model 2 and additionally for median

household income in model 3. Finally,

we additionally included interaction

terms between county type and each

year indicator in model 4. To test for

the presence of significant interaction

between county type and year, indicat-

ing changes in annual PM2.5 trends

over time by county type, we compared

the model fit of models 3 and 4 and

examined whether the interaction

term for the factor year (df5 18) was

statistically significant at a significance

level of .05.

We conducted all statistical analyses

using the R Statistical Software, ver-

sion 3.6.3.18 All data and code to run

analyses are publicly available and

can be accessed here: https://github.

com/maggie-mengyuan-li/native-air-

pollution.git.

Sensitivity Analyses

To evaluate the robustness of our

results, we conducted several sensitiv-

ity analyses. Because other factors

beyond income might be needed to

account for differences in socioeco-

nomic factors across counties more

comprehensively, we adjusted for the

Area Deprivation Index (ADI)—a marker

of socioeconomic differences widely

used in health care research—instead

of household income, in models 3 and

4.19,20 ADI uses 17 indicators of social

and material conditions reflecting edu-

cational attainment, income and pov-

erty, household composition, and

vehicle and utilities access; higher val-

ues indicate greater neighborhood

socioeconomic disadvantage.21 We

estimated mean ADI per county by

aggregating from block group ADI

national percentile rankings. We

excluded counties in the Northeastern

United States in model 3, specifically

EPA regions22 1, 2, and 3, as this region

included only 2 AI-populated counties in

the main analysis (Table B, a [available as

a supplement to the online version of

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

Given the lack of an official definition

denoting AI-populated areas, we ran

3 separate versions of model 3

using each of the 3 criteria to classify

AI-populated counties, 1 separate ver-

sion for AI-populated counties defined

only by the intersection of all 3 classifi-

cation schemes, and 1 separate version

denoting AI-populated counties that

included all study counties in our main

analysis and additional counties with

any overlap with a federally recognized

tribal entity. We ran a restricted version

of model 4 that excluded adjustment

for median household income and

population density. We additionally

adjusted for US climate region as

defined by the National Oceanic and

Atmospheric Administration in models

3 and 4 to account for potential con-

founding by geographic area. We

restricted analyses using models 3 and

4 to rural counties, defined as micro-

politan and noncore counties by the

National Center for Health Statistics, as

82% of AI-populated counties were

classified like this in the main analysis

(Table A, a).23 Finally, given the spatial

autocorrelation of PM2.5 across coun-

ties, we conducted sensitivity analyses

including a spatial lag term in models 3

and 4 using a queen contiguity-based

spatial weights matrix.

RESULTS

Using the classification criteria previ-

ously defined, we defined 6.4% (n5

199) of the 3108 total study counties as

AI populated and the remaining 93.6%

as non–AI populated (Table 1). Counties

classified as AI populated were primar-

ily located in the Midwestern, South-

western, and Northwestern United

States, with the remaining 14 in the
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Southeast and Northeast (Figure 1). Of

the 199 counties classified as AI popu-

lated, 11.5% fulfilled the federally rec-

ognized tribal entity criteria exclusively,

33.2% fulfilled the census criteria exclu-

sively, 14.1% fulfilled all 3 classification

criteria, 1.5% fulfilled both the rural

cluster and census criteria, and 39.7%

fulfilled the census and federally recog-

nized tribal entity criteria (Figure 1).

Most counties included in our analy-

sis were rural (Table 1). Of the 199 US

counties classified as AI populated, 163

(82%) were rural, and of the 2909 US

counties classified as non–AI populated

1785 (61%) were rural. On average, in

counties classified as AI populated,

18.2% of the population was AI versus

0.6% in non–AI-populated counties.

The meanmodeled PM2.5 concentrations

for 2000 through 2018 were 6.3 micro-

grams per cubic meter and 8.4 micro-

grams per cubic meter for AI-populated

counties and non–AI-populated counties,

respectively, whereas the corresponding

measured PM2.5 concentrations were 7.0

micrograms per cubic meter and 9.6

micrograms per cubic meter, respectively

(Table 1). Distributions for population

density, household income, and ADI by

AI-populated county type and rurality are

provided in Table 1.

Using linear mixed effects regression

models, we observed significantly lower

modeled and measured mean PM2.5

concentrations in AI- versus non–AI-

populated counties on average across

the study period (Table 2). In our fully

adjusted model with main effects only

(model 3), modeled PM2.5 was on aver-

age 0.38 (95% CI50.23, 0.54) micro-

grams per cubic meter lower, and

measured PM2.5 was on average 0.79

(95% CI5 0.33, 1.26) micrograms per

cubic meter lower in AI- than in non–AI-

populated counties (Table 2).

Overall, we observed that modeled

and measured mean PM2.5 concentra-

tions decreased in all states over time,

with high variability in the rate of decline

across states (Figure A, light-colored thin

lines [available as a supplement to the

online version of this article at http://

www.ajph.org]). Over the study period,

PM2.5 concentrations decreased more in

non–AI-populated than in AI-populated

counties across all states for both

TABLE 1— Descriptive Statistics for American Indian (AI)- and Non–AI-Populated Counties Overall and
Among Those With Monitors: United States, 2000–2018

Characteristic

All Counties Counties With Monitorsa

AI Non-AI AI Non-AI

All counties

No. of counties 199 2909 71 766

% AI population, mean (SD) 18.2 (19.9) 0.6 (0.6) 16.0 (15.1) 0.7 (0.8)

Modeled PM2.5 concentration, mg/m3, mean (SD) 6.3 (2.1) 8.4 (2.2) 6.0 (2.2) 8.6 (2.5)

Measured PM2.5 concentration,b mg/m3, mean (SD) . . . . . . 7.0 (2.7) 9.6 (2.8)

Population density, per mi2, mean (SD) 41 (116) 276 (1790) 69 (180) 787 (3400)

Median annual household income,3$1000, mean (SD) 40.4 (7.6) 44.4 (11.6) 42.0 (7.2) 49.1 (12.6)

ADI,d 25th, 75th percentiles 60.5, 83.3 56.7, 79.4 50.9, 77.3 44.5, 70.9

Rural countiesc

No. of counties 163 1785 51 245

% AI population, mean (SD) 19.7 (20.7) 0.6 (0.8) 18.5 (16.3) 0.9 (1.0)

Modeled PM2.5 concentration, mg/m3, mean (SD) 6.2 (2.0) 8.0 (2.3) 5.8 (2.1) 7.2 (2.5)

Measured PM2.5 concentrationb, mg/m3, mean (SD) . . . . . . 6.5 (2.9) 8.3 (3.1)

Population density, per mi2, mean (SD) 19 (24) 45 (99) 25 (28) 51 (51)

Median annual household income,3 $1000, mean (SD) 39.1 (7.3) 40.0 (8.1) 40.3 (7.1) 42.5 (9.6)

ADI, 25th, 75th percentilesd 64.1, 84.2 65.7, 82.5 49.5, 78.1 52.7, 78.0

Note. ADI5Area Deprivation Index; PM2.55fine particulate matter.

aCounties with at least 1 year with monitored PM2.5 data over the study period.
bMeasured PM2.5 concentrations were only assessed in counties with monitors. Analyses involving measured PM2.5 included only counties with
monitors during the study period, whereas modeled PM2.5 analyses included all counties.
cMicropolitan and noncore counties defined by the Centers for Disease Control and Prevention National Center for Health Statistics
(i.e., nonmetropolitan counties).
dHigher values indicate higher levels of neighborhood disadvantage.
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modeled and measured PM2.5 (Figure A,

bold dashed lines). When we compared

models 3 and 4, we detected the pres-

ence of a statistically significant interac-

tion between county type and year

(P, .001). We visually compared mod-

eled and measured PM2.5 levels using

estimated values from model 4 across

county types for a hypothetical county

with a fixed population density and

median annual household income

(Figure A, bold solid lines). Using all

input data and model 4, we predicted

that across the study period, PM2.5 con-

centrations in AI-populated counties

decreased by 2.13 and 2.37 micro-

grams per cubic meter (22.7% and

23.3% relative decline) on average for

modeled and measured PM2.5, respec-

tively; in non–AI-populated counties, the

corresponding declines were 4.26 and

5.05 micrograms per cubic meter (39.2%

and 42.0%), respectively (Figure A).

Given the observed interaction, mod-

eled and measured PM2.5 (both esti-

mated and observed annual means)

were significantly lower in AI- than in

non–AI-populated counties at the

beginning of the study period, but this

difference decreased in magnitude

over time (Figure A). Adjusted mean

concentrations were 1.46 (95% CI5

1.25, 1.68) micrograms per cubic meter

lower for modeled PM2.5, and 1.83 (95%

CI51.24, 2.43) micrograms per cubic

meter lower for measured PM2.5 in

AI-populated counties versus non–AI-

populated counties in 2000 (Figure 2).

Partway through the study period, mean

PM2.5 concentrations in AI-populated

counties became significantly higher

than in non–AI-populated counties after

2012 for modeled PM2.5 and 2016 for

measured PM2.5 (Figure 2). By 2018,

adjusted modeled concentrations were

AI-Populated Counties by Classification

TRIBAL
ENTITY

23

0

CENSUS
66

RURAL
CLUSTER

0

79

AI/AN County Census Population > 5% Only 

County Area > 20% Within Federally Recognized Tribal Entity Only

Both Census and Tribal Entity Classified Only

Both Census and Rural Cluster Classified Only

Fits All Classification Schemes 

Non–AI-Populated County 

28

3

FIGURE 1— Map and Venn Diagram of American Indian (AI)-Populated Counties Across the United States: 2000–2018

Note. AN5Alaska Native.

TABLE 2— Mean Difference in Modeled and Measured PM2.5 Concentrations (lg/m3) in American Indian
(AI)-Populated vs Non–AI-Populated Counties: United States, 2000–2018

Model 1,a Mean Difference (95% CI) Model 2,b Mean Difference (95% CI) Model 3,c Mean Difference (95% CI)

Modeled PM2.5 20.56 (20.74, 20.38) 20.36 (20.52, 20.21) 20.38 (20.54, 20.23)

Measured PM2.5 21.65 (22.18, 21.13) 20.70 (21.17, 20.22) 20.79 (21.26, 20.33)

Note. CI5 confidence interval; PM2.55fine particulate matter.

aAdjusted only for year and random intercepts for counties in states.
bAdditionally adjusted for population density.
cAdditionally adjusted for population density and median household income.
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on average 0.66 (95% CI5 0.45, 0.87)

micrograms per cubic meter higher, and

adjusted measured concentrations were

on average 0.84 (95% CI5 0.24, 1.45)

micrograms per cubic meter higher in

AI-populated counties than in non–AI-

populated counties (Figure 2).

Overall, our findings comparing PM2.5

concentrations averaged over time in

AI- versus non–AI-populated counties

did not change considerably when we

adjusted for ADI instead of household

income, excluded counties in the

Northeast, defined AI-populated coun-

ties using each criteria separately and

the intersection of all 3 criteria, in-

cluded additional counties with any

overlap with federally recognized

tribal entities in our definition of

AI-populated counties, additionally

adjusted for climate region, and

restricted analyses to rural counties

(Table C [available as a supplement to

the online version of this article at

http://www.ajph.org]). Our findings

comparing PM2.5 trends over time in

model 4 remained consistent when we

adjusted for ADI instead of household

income and excluded household

income and population density, addi-

tionally adjusted for climate region, and

restricted to rural counties (Figure B

[available as a supplement to the online

version of this article at http://www.

ajph.org]). When including a spatial lag

in models 3 and 4, modeled PM2.5 was

on average much lower in AI-populated

counties compared with our main

analysis results (Table C). Mean concen-

trations were substantially lower in AI-

than in non–AI-populated counties at

the beginning of the study period, but

the mean difference by county type

was attenuated over time, with no

difference or even a potential increase

in annual PM2.5 levels in AI- versus

non–AI-populated counties by the

end of the study period (Figure B).

DISCUSSION

We compared differences in modeled

and measured PM2.5 concentrations

between AI- and non–AI-populated US

counties from 2000 to 2018. Although

we observed that PM2.5 concentrations

were lower in AI-populated counties at

baseline and on average across the

study period, this gap between AI- and

non–AI-populated counties decreased

over time. We observed higher PM2.5

concentrations in AI-populated coun-

ties than in non–AI-populated counties

after approximately 2015. In sensitivity

analyses using spatial lag linear mixed

models, we observed substantially

lower PM2.5 levels on average across

the study period in AI-populated coun-

ties. Trends over time also showed

lower concentrations in AI-populated

counties near the beginning of our

study period, although this difference

was attenuated by the end of the study

period.

We observed a larger difference on

average over the study period in annual

PM2.5 concentrations between AI- and

non–AI-populated counties for meas-

ured versus modeled PM2.5. EPA moni-

tors are not uniformly distributed and

tend to be in more populous counties
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FIGURE 2— Adjusted Mean Difference in PM2.5 Concentrations Between American Indian (AI)- and Non–AI-Populated
Counties That Are (a) Modeled, and (b) Measured: 2000–2018

Note. PM2.55 fine particulate matter. The solid line shows the effect estimates (county type coefficient1 interaction coefficient with time) of being classified
as an AI-populated county over the study period. The dashed lines show the 95% confidence intervals from model 4. The red line represents no difference
in adjusted average PM2.5 concentrations between AI and non–AI-populated counties.
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and more densely populated areas in a

county, which also tend to have higher

pollution levels than other areas in the

same county; thus, the measured PM2.5

analysis may not fully represent captur-

ing true differences in county-level

average PM2.5 concentrations by

AI-populated county type. The model,

by contrast, provided PM2.5-predicted

concentrations at a uniform spatial res-

olution, consistent with lower county-

wide average PM2.5 compared with

measured concentrations at monitor-

ing stations. Modeled data, however,

can also be affected by measurement

error, if the model yields less accurate

predictions in areas where fewer moni-

tors are available.

The varying trend in mean PM2.5

concentrations over time between

AI-populated and non–AI-populated

counties may reflect the spatial hetero-

geneity of changing PM2.5 levels across

the continental United States in the

past several decades. One study

ranked US Census tracts by PM2.5 con-

centrations in 1981 and 2016 and

found that census tracts in states bor-

dering the Great Lakes and the North-

eastern United States dropped in PM2.5

percentile rank relative to other areas;

meanwhile, the Central and Imperial

valleys of California, southwestern Ari-

zona, and areas of Oklahoma, Arkan-

sas, and Texas experienced increases

in the relative ranking of PM2.5 bet-

ween 1981 and 2016.24 However, we

found similar results after adjusting

for climate regions; future analyses

restricted to specific regions should

be considered to understand drivers

of within–climate region differential

PM2.5 trends in AI- versus non–AI-

populated counties.

Given that exposure to PM2.5 is a

modifiable risk factor for cardiovascular

disorders and other adverse health

outcomes even at levels below the cur-

rent national ambient air quality stand-

ards,25 it is important to characterize

exposure patterning over space, partic-

ularly in areas with socioeconomically

disadvantaged populations. The history

of US settler colonialism has contrib-

uted to the displacement of tribes and

forced acculturation of Native children

to Western educational and sociocul-

tural systems.26,27 These factors have

exacerbated levels of poverty, poor

health, and chronic diseases in this

population.28 To this day, access to

quality health care is still a challenge for

AI people. Most rely on Indian Health

Services as their primary health care

provider. Lack of funding has forced

Indian Health Services to regularly

operate in a “state of emergency,” with

a per capita spending on personal

health care at half the national average

expenditure.29 With potentially higher

estimated PM2.5 concentrations in

AI-populated counties than in other

counties observed in recent years, or at

least diminished differences by county

type over time, it is imperative to recog-

nize that these trends may further

increase health disparities between AI

people and other populations.

Cardiovascular disease, one of the

outcomes positively associated with

exposure to PM2.5, is the leading cause

of death in AI populations and occurs

at significantly higher rates than in

White populations.30,31 Studies in the

Strong Heart Study cohort—the largest

and longest-running longitudinal study

assessing cardiovascular outcomes and

their risk factors in AI communities in

Arizona, Oklahoma, and North and

South Dakota—showcase the high bur-

den of cardiovascular disease, which is

associated with a high prevalence of

diabetes and obesity.32–35 Because

the role of air pollution in the

cardiovascular health of AI people, to

our knowledge, has not yet been eval-

uated, using the Strong Heart Study

and similar cohorts can serve as invalu-

able resources for future investigations

of health impacts associated with air

pollution in AI populations.

Limitations

There are a few limitations to this analy-

sis. Given the many modes of defining

AI populations,7 demarcating AI- or

non–AI-populated counties can only

estimate, but not fully capture, the

extent of where AI people reside. We

adjusted for population density and

median household income and ADI as

indicators of socioeconomic status to

characterize differences in PM2.5 levels

in AI- versus non–AI-populated counties

independently of these factors. How-

ever, we cannot exclude the possibility

of potential residual confounding. The

lack of PM2.5 monitors in the sparsely

populated rural United States restricts

our ability to assess measured PM2.5 in

most AI- and non–AI-populated coun-

ties. These monitors are not uniformly

distributed in space, and the somewhat

arbitrary delineation of county bounda-

ries makes the measured PM2.5 analy-

sis prone to bias because of zonation

effects of the modifiable areal unit

problem.36 Although the use of PM2.5

models provides comprehensive spatial

coverage across the United States,

there is likely some error associated

with these predictions. Future studies

should incorporate different prediction

models to perform analyses that can

further validate these findings. By

aggregating PM2.5 estimates and con-

ducting our analyses at the county

level, we cannot generalize our findings

to differences in individual exposure

levels between AI- and non-AI people.
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Our study was limited to the contigu-

ous United States, notably excluding

Hawaii and Alaska. Native Hawaii and

Alaska Native populations tend to be

more uniformly distributed across

these states,37,38 as opposed to AI com-

munities being relatively concentrated

geographically in the lower 48 states.

This difference between these 2 states

and the rest of the United States

requires a separate analysis. Poten-

tially, future studies at finer spatial res-

olutions in these areas may be able to

elucidate the pollution disparities

between these Alaska Natives and

Native Hawaiians and non-Native com-

munities. Finally, our study assessed

only total PM2.5; future studies should

evaluate potential differences in con-

centrations of PM2.5 components and

other pollutants in AI- versus non–AI-

populated counties.

Conclusions

The differential rates of PM2.5 decline

and attenuated PM2.5 differences

over time between AI- and non–AI-

populated counties necessitates fur-

ther investigation. Our findings suggest

that socioeconomically disadvantaged

communities experience dispropor-

tionate burdens of environmental haz-

ards, such as ambient air pollution,

contributing to adverse downstream

health effects.39 The substantially larger

decrease in PM2.5 concentrations in

non–AI- versus AI-populated counties

highlights a need to enhance enforce-

ment of air quality regulations and

restrictions to PM2.5 emissions on tribal

territories, surrounding regions, and

other areas with large populations of AI

people. Given current research gaps,

AI populations are likely underrepre-

sented when the EPA is considering

national ambient air quality standards.

Greater resources should be allocated

to creating mutual learning opportuni-

ties among researchers, federal and

state agencies, and local tribal govern-

ments to spur further research to

ensure that the national ambient air

quality standards are indeed protecting

everyone. Efforts should also prioritize

the establishment of more permanent

funding streams and institutional infra-

structure to promote developments of

successful long-term regulatory efforts

in tribal communities.
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Structural Racism and Inequities in
Incidence, Course of Illness, and
Treatment of Psychotic Disorders
Among Black Americans
Supriya Misra, ScD, Onisha S. Etkins, PhD, Lawrence H. Yang, PhD, and David R. Williams, PhD

See also Shim, p. 538.

Psychotic disorders (e.g., schizophrenia, schizoaffective disorder) are a leading cause of morbidity and

premature mortality and an overlooked health inequity in the United States. European data indicate

inequities in incidence, severity, and treatment of psychotic disorders, particularly for Black communities,

that appear to be primarily attributable to social adversities. The dominant US narrative is that any

observed differences are primarily a result of clinician bias and misdiagnosis.

We propose that employing the framework of structural racism will prompt European and US research

to converge and consider the multifaceted drivers of inequities in psychotic disorders among Black

Americans. In particular, we describe how historical and contemporary practices of (1) racialized policing

and incarceration, and (2) economic exploitation and disinvestment, which are already linked to other

psychiatric disorders, likely contribute to risks and experiences of psychotic disorders among Black

Americans.

This framework can inform new strategies to (1) document the role of racism in the incidence, severity,

and treatment of psychotic disorders; and (2) dismantle how racism operates in the United States,

including defunding the police, abolishing carceral systems, and redirecting funds to invest in

neighborhoods, housing, and community-based crisis response and mental health care. (Am J Public

Health. 2022;112(4):624–632. https://doi.org/10.2105/AJPH.2021.306631)

Psychotic disorders are leading

causes of morbidity and prema-

ture mortality and an overlooked health

inequity in the United States.1,2 Psycho-

sis refers to disconnection from shared

reality via hallucinations and delusions;

delusions are fixed false beliefs and are

maintained even when evidence

against them is presented; and halluci-

nations are auditory, visual, or tactile

perceptions occurring without the

corresponding stimulus.3 Psychotic

disorders (e.g., schizophrenia, schizoaf-

fective disorder) are a heterogenous

syndrome that includes psychosis and

affects behaviors, cognitions, and emo-

tions. Although rarer than other psychi-

atric diagnoses, psychotic disorders are

often more severe and debilitating.1

European data indicate persistent

inequities in incidence,4 severity,5 and

treatment,6 particularly for Black com-

munities, with accumulating evidence

that, in addition to potential misdiagno-

sis, these inequities are attributable to

more prevalent and cumulative experi-

ences of social adversities such as dis-

crimination and trauma.7,8

US surveillance data suggest lower

rates of psychiatric disorders among

non-White racialized groups but typi-

cally exclude psychotic disorders. The

3 large-scale psychiatric epidemiologi-

cal studies (Epidemiologic Catchment

Area Survey of Mental Disorders,9

National Comorbidity Survey,10 and

National Comorbidity Survey-Replica-

tion11) suggest that there are higher

rates of psychotic disorders among

Black communities, but challenges

remain in accurately assessing

psychotic disorders in these large epi-

demiologic studies, in which the inter-

viewers are not clinicians.11 A recent

meta-analysis found that Black
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Americans have 2.4 times greater

odds of schizophrenia than do White

Americans.12 Earlier US research

investigated whether social factors

explain racial differences in psychotic

disorders,13 but the dominant narra-

tive today is that observed racial differ-

ences are primarily attributable to clini-

cian bias and misdiagnosis,6,12–14

despite evidence suggesting

otherwise.12,15

HISTORICAL CONTEXT

The current emphasis on clinician bias

and misdiagnosis is partly attributable

to the unique legacy of slavery and

institutionalization in the United States,

wherein psychotic diagnoses and anti-

psychotic medications were used as

tools of control over Black people. Dur-

ing slavery, Black people were thought

to have lower rates of mental illness.16

However, after emancipation, Black

people were identified as having higher

rates of psychotic disorders because of

racist beliefs about the loss of behav-

ioral control.13 The diagnosis became

further racialized during the civil rights

movement, when prisons started classi-

fying Black people, especially men pro-

testing in the movement, as psychotic

to justify transferring them to inpatient

hospitals.17

Toward the end of the civil rights

movement, the health care system

started to acknowledge the role of clini-

cian bias and misdiagnosis and sought

to change it. This bias includes overdi-

agnosis (i.e., no disorder present) and

misdiagnosis (i.e., a different diagnosis

is more appropriate), which can lead to

worse outcomes because of failures in

delivering appropriate care, prescrip-

tion of powerful medications with seri-

ous side effects, and associated

stigma.14 These shifts coincided with a

national policy of deinstitutionalization

intended to move individuals with men-

tal illness out of long-term inpatient

facilities and into community care.

However, insufficient community infra-

structure combined with ongoing

structural disadvantage resulted in

criminalization of mental illness along

racial lines, with many individuals with

mental illness moved directly from asy-

lums to the streets or to jails and pris-

ons.17 Black individuals are dispropor-

tionately represented in unhoused and

incarcerated populations, and the US

criminal legal system is the largest pro-

vider of mental health care in the

country.18

STRUCTURAL RACISM
FRAMEWORK

We propose that the framework of

structural racism will promote conver-

gence of European19 and US evidence,

and we suggest future directions for

research and action for Black Ameri-

cans. Racism occurs at multiple levels,20

and structural racism refers to how

society and its systems cause avoidable

and unfair inequities in access to

power, resources, capacities, and

opportunities for racialized groups per-

ceived as inferior in the context of

White supremacy (i.e., treated by soci-

ety as non-White).21,22 Racism affects

health via several established pathways,

including institutional domains such as

employment, education, housing, and

health care; adverse cognitive and

emotional processes; allostatic load

and pathophysiological processes;

diminished healthy behaviors and

increased unhealthy behaviors; and

physical injury from racially motivated

violence.21,23

For psychotic disorders, this cumula-

tive stress can contribute to more

proximal risk factors, such as epigenetic

modifications, altered neurobiology,

and perinatal complications24; further-

more, these experiences can have

effects across the life course and

across generations. Situating these

experiences in larger structures high-

lights new avenues for identification

and intervention. This could help iden-

tify which patterns are attributable to

clinician bias and misdiagnosis and

which reflect differences in incidence

and severity.

We identified common domains of

structural racism that affect mental

health in the United States and sought

to connect them to evidence of

inequities in psychotic disorders in

Europe to propose how structural rac-

ism might uniquely contribute to

inequities in psychotic disorders

among Black Americans. We propose

that structural racism—as expressed

through historical and contemporary

practices of (1) racialized policing and

incarceration, and (2) economic exploi-

tation and disinvestment, which are

already linked to increased risk of psy-

chiatric disorders—likely also contrib-

utes to unique risks, experiences, and

consequences of psychotic disorders

among Black Americans. This builds

on a recent review of existing US

research on the social environment

and psychosis24 by focusing on unique

structural harms endured by Black

Americans to indicate new strategies

to (1) document the role of racism in

the incidence, severity, and treatment

of psychotic disorders; and (2) disman-

tle how racism operates in the United

States, including defunding the police,

abolishing carceral systems, and redi-

recting funds to invest in neighbor-

hoods, housing, and community-based

crisis response and mental health

care.
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RACIALIZED POLICING
AND INCARCERATION

Racialized policing and police brutality

are not new to the United States. From

18th-century slave patrol vigilantes to

21st-century police killings captured on

cell phones, the disproportionate

abuse and murder of Black people by

police is ingrained in the racist history

of the United States.25,26 Racialized

policing did not begin with the creation

of the modern-day police force, but

rather is a predecessor of a systemic

infrastructure born of White suprem-

acy; thus, assessing its health impacts

requires the lens of structural

racism.25,27

A systematic review of studies on

police violence and mental health

among Black Americans published

between 1994 and 2019 found only

11 relevant studies.25 Although

research remains relatively scant, the

literature indicates that experiencing

negative police interactions (e.g., being

asked for identification, being frisked or

searched, experiencing physical force)

are associated with poor mental health

among Black people, including

increased risk for posttraumatic stress

disorder (PTSD), anxiety, suicidal idea-

tion, and other psychiatric disor-

ders.25,28 Witnessing police violence

can also result in poor mental health

among Black people.21 Although no

studies to date have assessed the

impact of experiencing or witnessing

negative police interactions on psy-

chotic disorders, police violence is

associated with subthreshold psychotic

experiences (i.e., psychosis symptoms

that do not meet full diagnostic crite-

ria).29,30 For example, a study found

that “paranoid beliefs” (i.e., distrust and

fear of anticipated harm) were associ-

ated with expecting negative police

interactions in the future. However,

after adjusting for past negative police

interactions, the association was no

longer significant. This suggests that

what is classified as paranoid beliefs

could be shaped by realistic expecta-

tions of negative interactions based on

past experiences.31

As a consequence of racialized polic-

ing, Black Americans are more likely to

experience negative interactions with

the criminal legal system. Racial bias

occurs at every stage of the criminal

legal system, from arrest and sentenc-

ing to incarceration and reentry.32 The

racialized criminalization of people with

mental illness warrants closer examina-

tion, especially as more individuals with

severe mental illness reside in jails and

prisons than in psychiatric facilities.18

In addition to the disproportionate

number of individuals with preexisting

mental illnesses that come into contact

with the criminal legal system, interac-

tions with the criminal legal system can

exacerbate preexisting conditions and

increase risk of developing mental illness

symptoms and diagnoses,33 including

psychotic disorders.34 The psychological

impacts extend to nonincarcerated indi-

viduals who live in neighborhoods with

high rates of incarceration.35 Once in the

system, harsher treatment (e.g., more fre-

quent solitary confinement) also worsens

mental health and increases likelihood of

psychotic symptoms.36 Hence, individuals

in the criminal legal system have higher

rates of mental illnesses before entry,

and the system also increases risk of or

exacerbates mental illnesses following

entry.

Black people with psychotic disorders

experience more police contact and

greater likelihood of involuntary admis-

sion into inpatient psychiatric care than

do White people.37,38 In addition to

being traumatic, frightening, and

stigmatizing, involuntary patient admis-

sions are associated with a cascade of

negative outcomes, including further

coercion in inpatient care, more invol-

untary readmissions, more frequent

and longer hospitalizations, disengage-

ment and avoidance of services, and

dissatisfaction with services.38 To-

gether, these findings call for a closer

look at how structural racism—as mani-

fested by racialized policing, criminal

legal system contact, incarceration, and

coercive pathways into care—contrib-

utes to the experiences of psychotic

disorders among Black Americans.

ECONOMIC
EXPLOITATION AND
DISINVESTMENT

Structural racism has shaped neighbor-

hood conditions, leading to the

unequal patterning of opportunities for

socioeconomic attainment for Black

Americans. Racial residential segrega-

tion, a form of structural racism

intended to physically separate racial

groups by directly or indirectly enforc-

ing residence,39 has resulted in disin-

vestment and the serial displacement

of Black Americans from desirable

neighborhoods and housing. Racial

residential segregation has been

enforced by legislation, housing poli-

cies, and economic institutions, even

after the Civil Rights Act of 1968 made

discrimination in renting and housing

sales illegal.39 Furthermore, Black Amer-

icans are more likely to experience dis-

placement from and discriminatory

exclusion in well-resourced neighbor-

hoods and “entrapment” in neighbor-

hoods with less capital (economic,

social, and human) owing in part to this

racialized structuring of housing and

property markets.40
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The legacy of racial residential segre-

gation is restricted economic mobility

and generational wealth for non-White

racialized groups in the United States.41

This helps explain why, at every level of

education, Black people have lower

income levels than do White people.41

In fact, a national study showed that

removing residential segregation would

eliminate racial disparities in income,

education, and unemployment.42 The

associations between low socioeco-

nomic status and poor mental health,

including psychotic disorders,43 are

well documented; however, US data

show that socioeconomic status only

partially mediates the association

between race and psychotic disor-

ders.15 The consequences of racial

residential segregation are more

nuanced than individual socioeconomic

disadvantage; evidence suggests that

the mental health impacts may further

differ by neighborhood poverty levels,

whereby segregation is positively

associated with distress among Black

Americans in high-poverty neighbor-

hoods but not low-poverty ones.44

Racial residential segregation has

created neighborhoods with fewer

resources, more harmful environmen-

tal exposures, and worse access to and

quality of health care, all of which affect

mental health.21,39 This neighborhood

deprivation is associated with risk of

psychotic disorders.45 Studies primarily

from Northern Europe have found that

living in urban areas, particularly during

childhood, is associated with increased

risk of psychotic disorders. However,

these effects are heterogenous else-

where and appear to depend on specific

aspects of city living, such as economic

stresses,46 social connections (e.g., lower

social cohesion),47 and environmental

exposures (e.g., air pollution).48 Although

recent US data on urbanicity and

psychotic disorders are not available, 1

study found that an urban upbringing

was associated with lower risk of psy-

chotic symptoms for Black Americans,49

which differs from European findings.

More studies are needed to understand

what “urbanicity” encompasses and its

influence on psychotic disorders among

Black Americans.

Racial residential segregation also

means that Black individuals often live

in communities with similar racial com-

positions. It has been posited that living

in neighborhoods with greater “ethnic

density” (i.e., high percentages of resi-

dents from the same racialized group)

can be both positive (e.g., social con-

nection) and detrimental (e.g., low-

quality housing) for mental health.50

One US study found a protective asso-

ciation between Black ethnic density

and depressive symptoms, but the

direction changed when ethnic density

reached 85%, suggesting a threshold

effect.51 Data from Europe suggest pro-

tective but heterogenous effects of eth-

nic density on psychotic disorders,52,53

but studies are limited in the United

States. One study on psychotic symp-

toms suggested that the protective

effect of ethnic density emerged only

after accounting for neighborhood dep-

rivation.54 These relationships are

clearly nuanced55 and warrant further

study for Black Americans.

Racial residential segregation and its

economic consequences also contrib-

ute to housing instability because of

decades of racialized policies combined

with ongoing racialized practices, such

as predatory mortgage lending, fore-

closures, and evictions that dispro-

portionately affect Black people.39 In

a retrospective study of low-income

renters in Milwaukee, Wisconsin,

forced removal from rental proper-

ties was associated with job loss,

demonstrating a link between hous-

ing insecurity and employment.56 A

study of 2245 counties across all 50

states found the association between

foreclosures and mental health to be

stronger in counties with a higher

proportion of Black residents than coun-

ties with the lowest proportion.57 One

study found that displaced residents

experienced more mental health emer-

gency department visits than did those

who remained in a gentrifying neighbor-

hood.58 Another study found that those

who were housing insecure were twice

as likely to experience 14 days or more

with poor mental health than were those

who were housing secure.59 Regarding

psychotic disorders, 1 study found that

severe neighborhood disruption (e.g.,

feeling unwelcome or pushed out) was

associated with an increased risk of sub-

threshold psychotic experiences60; how-

ever, no US studies have assessed how

housing insecurity affects the onset or

severity of psychotic disorders.

At the most extreme, housing

instability and serial displacement

result in extended periods of living

without housing, commonly known

as “homelessness.” Black people are

13.4% of the US population but 40% of

unhoused populations61; they have 1.4

greater odds of being unhoused in

their lifetime than do White people.62

Racial inequities in being unhoused are

linked to lower income, greater incar-

ceration histories, and greater risk of

traumatic events.62 Qualitative data

confirm the role of structural racism—

including in criminal legal system dis-

crimination, employment discrimina-

tion, exposure to violence, premature

death, and limited family wealth63—in

both precipitating and perpetuating

being unhoused. Following deinstitu-

tionalization in the 1980s, homeless-

ness greatly increased, transforming
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the image of a person without housing

to coincide with someone with severe

mental illness.64 Although psychotic

disorders are relatively rare compared

with other psychiatric diagnoses, they

are one of the most common diagno-

ses among unhoused populations. A

recent meta-analysis estimated a

pooled prevalence of 21% for psychotic

disorders among unhoused popula-

tions globally, more than 50 times the

prevalence in general populations.65

To address the role of structural rac-

ism in the distribution and course of

psychotic disorders among Black Amer-

icans, we must consider the historic

and contemporary experiences of eco-

nomic exploitation and disinvestment

that, through residential segregation,

contribute to neighborhood depriva-

tion, housing instability, serial displace-

ment, and homelessness.

FUTURE DIRECTIONS

We urgently need to broaden our con-

ceptualization and assessment of the

multiple domains and contexts in which

structural racism operates and to

empirically assess its impact on psy-

chotic disorders in the United States.

Despite robust evidence on racial

inequities in psychotic disorders, much

of this research occurs in homogenous

settings with relatively recent migration

patterns that do not reflect the histori-

cal context and ongoing consequences

of slavery and structural racism in the

United States. Given the historical

harms caused to Black Americans

under the guise of psychiatric care, the

dominant focus on biomedical explana-

tions and uniform incidence appears

egalitarian. However, calls are increasing

for using a structural racism framework

to understand the risk of psychotic dis-

orders.19,24 It is critical to disentangle

whether higher rates are primarily attrib-

utable to clinician bias and misdiagnosis,

as commonly believed, or are also attrib-

utable to racialized policing and incarcer-

ation and economic exploitation of and

disinvestment in Black Americans. These

latter factors have been linked with

other psychiatric disorders and likely

share similar pathways via cumulative

stress, which leads to alterations in psy-

chological, neurobiological, and physio-

logical systems. Given the systemic

nature of racism and how multiple com-

ponents operate synergistically, it is

worth (1) giving more attention to how

we document the contribution of racism

to psychotic disorders, and (2) disman-

tling how racism operates via multilevel

and multisystem interventions.

Document Racism’s Role in
Psychotic Disorders

We recommend a reprioritization of

research on psychotic disorders from

primarily a biomedical lens to under-

stand individual risk and clinical treat-

ment to a structural racism lens to

systematically monitor psychotic dis-

orders, assess the role of socioenvir-

onmental factors alongside more

proximal mechanisms, and prioritize

inclusion of Black people at every point

in the mental health care system and

related structures. Importantly, this

means denouncing biological race and

explanations of genetic difference in

the absence of any evidence as well as

being explicit about naming racism

when discussing racial differences.66

Researchers will need to invest time,

effort, and resources to build trust

with diverse Black communities, par-

ticularly those affected by policing,

incarceration, residential segregation,

and housing instability. This can be

strengthened by collaborating with

Black communities, including those

with lived experience of mental ill-

ness,67 at all levels of leadership to

articulate research needs and priorities

and guide the feasibility and sustainability

of such efforts. Prioritizing leadership

from within affected communities can

help equalize the disproportionate

power of structural racism while also

considering the additional burdens being

placed on those for whom the pervasive

harms of racism are already obvious.

Epidemiological studies are limited,

with no consistent surveillance of psy-

chotic disorders in the United States,

although the upcoming Mental and

Substance Use Disorders Prevalence

Study is intended to address this gap

and will include incarcerated and

unhoused populations.68 To date,

promising US studies have primarily

used general population samples with

subthreshold psychotic experiences

and relied on (1) existing data sets to

assess for racial inequities,69 (2) added

measures to studies like the Survey of

Police–Public Encounters,70 and (3) self-

report data among convenience sam-

ples (e.g., college students) on factors

such as racial discrimination,71 trau-

matic experiences,72 and ethnic

density.54

Future studies can build on these

approaches to operationalize dimen-

sions of structural racism, such as

incarceration (e.g., relative proportion

of Black people to White people incar-

cerated) and residential segregation

(e.g., redlining index of Black–White dis-

parity in mortgage loan denial).73 In

addition to expanding measures, stud-

ies need to include people diagnosed

with psychotic disorders; population-

based case–control designs have been

used with some success in Europe (e.g.,

the EUropean Network of National

Schizophrenia Networks Studying
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Gene-Environment Interactions74).

Finally, we note that psychotic disorders

and PTSD can co-occur, and complex

PTSD can include psychotic symp-

toms.75 It is possible that this is more

common among Black Americans given

shared pathways, but we are unaware

of any studies examining racial inequi-

ties in this co-occurrence.

More studies are needed to address

inequities in the course and severity

of psychotic disorders, including the

differential efficacy of potential inter-

ventions. Growing clinical and

community-based efforts show that

early detection and treatment are ben-

eficial across the life course, but it is

unclear whether these benefits are

equitable. For example, nascent efforts

have attempted to identify individuals

at “ultrahigh risk” for psychosis (i.e.,

before developing a psychotic disor-

der). The first (to our knowledge) study

to examine racial differences at this

early stage, in London, United Kingdom,

found that Black individuals were over-

represented as ultrahigh risk but that

after early intervention services there

were no racial differences in those who

transitioned to psychotic disorders

after 2 years.76

This suggests that even with

increased risk, there are targeted

opportunities to intervene and reduce

inequities in incidence. However, the

current consensus is that early inter-

vention programs have significant

inequities in program engagement and

outcomes.77 For example, the National

Institute of Mental Health–funded

RAISE (Recovery After an Initial Schizo-

phrenia Episode) project, which tested

a coordinated specialty care model

after first-episode psychosis, identified

racial disparities not only at baseline78

but also in subsequent treatment

outcomes.79 Similar patterns were

observed in New York City’s early inter-

vention program OnTrackNY, including

for vocational outcomes of education

and employment.80

For practical reasons, many studies

occur at the individual level, but we rec-

ommend that researchers use theory-

driven approaches that contextualize

the individual within larger societal,

structural, and systemic factors. With-

out explicitly naming the power struc-

tures that drive inequities, individual-

level research on psychotic disorders is

at risk for falling into the realm of victim

blaming. The underlying biology of psy-

chosis is undoubtedly important, but

rather than a biomedical lens that

reduces all differences solely to genet-

ics and neurobiology, it is important

to highlight how biology is shaped

by individuals interacting in multilay-

ered environments that are under-

girded by systems of power and

oppression.81

Additionally, Black feminist scholars

and activists have used intersectionality

theory to examine how experiences

differ at the unique intersection of mul-

tiple systems of power that are simulta-

neously experienced; their results have

recently been integrated into public

health research.27 One example is the

intersection of racism and sexism;

although sex differences in psychotic

disorders are well established,82,83

research on the experiences of Black

women with psychotic disorders is

scarce compared with research on

Black men or White women. In particu-

lar, the gendered racialization of psy-

chotic disorders in the United States

shifted conceptions of the typical

patient from White women to Black

men,17 overlooking the experiences of

Black women.84

When analyzing the role of structural

racism in psychotic disorders in the

United States, there are many other

intersecting systems of power that also

need to be considered simultaneously

(e.g., cissexism, heterosexism, ableism,

capitalism). Qualitative and mixed

methods can be powerful approaches

to elicit information about experiences

at the intersections of systems of

power.85 Using these strategies to build

the evidence base will inform allocation

of resources to public health strategies

that go beyond biomedical interven-

tions and target structural change.

Dismantle How
Racism Operates

Although documenting harms is neces-

sary, multilevel and multisystem inter-

ventions that lead to transformative

change are required to rectify the

long-term harms of structural racism.

For the criminal legal system, this

means defunding the police and abol-

ishing carceral systems, redirecting

funds toward housing and community-

based mental health services, and

reclassifying what often falls under the

purview of the legal system to other

health and social services.86,87 This will

require sustained efforts to create,

fund, and use community-based men-

tal health first responder programs

and alternative models for longer-term

mental health care. For example, the

CAHOOTS (Crisis Assistance Helping

Out on the Streets) program in

Eugene, Oregon, redirects mental

health emergency calls to unarmed

health professionals and finds that

they rarely need police backup, thus

decreasing police interactions and

potential harm for individuals with

mental illness.86 As we work toward
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abolition, pre- and postarrest diversion

programs to receive mental health

services rather than criminal charges

and transition programs for people

who were formerly incarcerated may

mitigate some harms. Assertive com-

munity treatment is 1 strategy

whereby formerly incarcerated indi-

viduals receive team-based mental

health care that includes support for

housing, employment, and

benefits.88

Investing in neighborhoods that

experience the greatest structural

disadvantage requires social and eco-

nomic policies that reallocate resources

and build on the strengths of existing

community institutions (e.g., schools,

religious institutions, businesses). Addi-

tionally, policies regulating rent and

evictions and supporting affordable,

stable, and quality housing can play a

large role in determining housing secu-

rity and stable mental health.89 Some

health care systems have offered hous-

ing vouchers or invested in developing

affordable housing to address this

issue. One randomized study found

that unhoused adults who were offered

long-term housing and case manage-

ment had fewer emergency depart-

ment visits and hospitalizations.89

Unlike typical programs that segregate

supportive housing and have man-

dated requirements, the Housing First

framework posits that providing hous-

ing for individuals with severe mental

illness to live integrated in the commu-

nity with agency and support leads to

greater improvement in mental

health.90 Similarly, programs that sup-

port education, vocational training, and

employment also improve functional

outcomes but need more study in

racialized groups. These interventions

show how alternative, collaborative

forms of health care can address

inequities by targeting the mechanisms

of structural racism.

CONCLUSIONS

Psychotic disorders are an understudied

health inequity in the United States.

Despite higher prevalence among Black

Americans, these differences are often

dismissed as solely attributable to clini-

cal bias and misdiagnosis. Although this

certainly occurs, the evidence reviewed

shows that social adversities are also

driving forces behind racial inequities in

psychotic disorders. We suggest that

structural racism—particularly (1) racial-

ized policing and incarceration, and (2)

economic exploitation and disinvest-

ment—also contributes to inequities in

incidence, severity, and treatment of

psychotic disorders. Although we focus

on Black Americans, these findings can

be extended to other racialized popula-

tions harmed by these structures,

including Black immigrants, other immi-

grant and refugee populations, other

communities of color, and other popu-

lations that experience structural mar-

ginalization and disadvantage. This

framework can be used to identify new

strategies to document the role of rac-

ism in psychotic disorders and to dis-

mantle how racism operates. This

includes initiatives such as defunding

the police, abolishing carceral systems,

and redirecting funds to invest in neigh-

borhoods, housing, and community-

based crisis response and mental

health care.
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The Annual Homeless Point-in-Time
Count: Limitations and Two
Different Solutions
Jack Tsai, PhD, and Jemma Alarc�on, MD, MPH

See also Raymond, p. 544.

The point-in-time (PIT) homeless count conducted annually in communities across the United States is a

major metric reported to the federal government that has a number of limitations.

With the PIT count in 2021 being optional because of the COVID-19 pandemic and potential increases in

homeless-related needs in the aftermath of the pandemic, there are opportunities for renewed efforts

to improve how the United States enumerates homelessness, determines needs of communities, and

tracks progress in ending homelessness throughout the nation. This article describes 2 divergent

solutions: (1) improve the PIT by standardizing methodologies across jurisdictions and supplementing

counts with other data sources or (2) replace the PIT with a new system.

There are strengths and limitations of both solutions. Advocates for either solution agree that there are

important funding considerations to take into account and advancing technologies to utilize. As the

nation continues to ramp up public health efforts, homelessness is a public health crisis that could

benefit from improved epidemiological and data science methods. (Am J Public Health. 2022;112(4):

633–637. https://doi.org/10.2105/AJPH.2021.306640)

On a single night in January every

year, communities across the

United States attempt to count the

number of unsheltered and sheltered

homeless individuals. Since 2007, these

community counts have been com-

bined to produce the annual point-in-

time (PIT) homeless count reported in

the US Department of Housing and

Urban Development (HUD) Annual

Homeless Assessment Report to Con-

gress.1 The PIT count is used to inform

government leaders about the state of

homelessness and is a main perfor-

mance measure for communities. PIT

counts are used in decisions regarding

federal policies, allocation of resources

and services, and research.

Because of the COVID-19 pandemic,

HUD made the unsheltered PIT count

in 2021 optional for communities, and

many did not participate. This hiatus

provides an opportunity for a reset to

consider how the nation approaches

assessing homelessness in the United

States.

The PIT count is a cross-sectional sur-

vey conducted by Continuums of Care

(CoCs) and reflects the number of

homeless people at 1 point in time

within CoCs. The count informs stake-

holders about the number of people

who need help in each CoC, and can be

used to estimate costs of providing that

help and tracking whether the size (and

associated price tag) of homelessness

is growing or decreasing. To improve

data-driven processes for enumerating

homelessness, however, policymakers

and stakeholders need to be educated

about the limitations associated with

the PIT count.2,3 Two divergent solu-

tions have been proposed, with some

advocating for improving and supple-

menting the PIT count and others advo-

cating for replacing the PIT count with

other methods.

SOLUTION 1:
IMPROVEMENT AND
SUPPLEMENTATION

The first proposed solution is to

improve and supplement the PIT count.

Standardize Methodologies
Across Jurisdictions

There is wide variability in how PIT

counts are conducted between and
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within CoCs over time. Community

sizes and conditions vary significantly.

Conducting a count in New York City

presents different challenges and

opportunities than doing this work in

Helena, Montana. Thus, HUD allows for

variations in the ways PIT is conducted

(i.e., through census counts, sampling,

or a combination of the two). There are

also different sampling and extrapola-

tion methods used. For example, some

communities employ stratified geo-

graphic sampling (e.g., the Rossi

method)4 for unsheltered PIT counts,

whereas other communities do not use

any special sampling method.

A recent report from the Government

Accountability Office urged HUD to

improve guidance related to PIT and

include data quality checks.3 Not all

CoCs have a shared understanding of

how to implement PIT methodologies,

and HUD is working toward implement-

ing practices more uniformly across

CoCs. However, this work will require

steady improvements over time and

may require the support of research

and data collection experts engaged

conceptually and logistically in this

federal-level work. Transparency and

public sharing of PIT methodologies by

CoCs would be helpful toward this end.

Another important issue is that state

and CoC leaders involved in PIT counts

change over time. Technical assistance

and guidance need to be provided reg-

ularly, with particular vigilance given to

orienting and training new leadership

involved in the PIT count.

Expand and Supplement
the Count

Maintaining and improving on PIT

would allow for historical analysis of PIT

counts over the past 2 decades and

build on existing infrastructure. Instead

of treating the PIT count as a sole

source of information, the count can be

supplemented with several other

approaches.

Per capita data. Presenting counts

within the context of general popula-

tion data sheds further light on the

severity of the problem. Suppose 2

communities each have 1000 people

experiencing homelessness. If this

number represents 33% of people in

Community A but 0.01% of people in

Community B, the severity of the home-

less challenge varies greatly between

the 2 communities. Per capita data can

be useful in understanding homeless-

ness in both communities and under-

standing trends as well as successful

and unsuccessful strategies over time.

Currently, within the Annual Homeless

Assessment Report, HUD calculates

current-year per capita data at the

national and state level, but this could

be expanded to calculations at the

CoC level. Not only do the population

sizes of communities change, but the

size of subpopulations of interest (e.g.,

women, racial/ethnic minorities, veter-

ans) change as well, and per capita

data can be reported alongside PIT

counts of these subpopulations.

Homeless Management Information
System data. Data on encounters and

service use of homeless individuals are

captured by CoCs in the Homeless Man-

agement Information System (HMIS).

The Longitudinal Systems Analysis,5

introduced in 2018, uses data from

the HMIS to provide longitudinal data

on incidence, frequency of service use,

and other characteristics of homeless

individuals in CoCs.

Service-based and postenumeration
surveys. After PIT counts of the

unsheltered population are con-

ducted, service-based surveys can be

conducted at various social service

locations (e.g., soup kitchens, day

shelters, libraries) to identify unshel-

tered homeless individuals who were

not included so they can be added to

the PIT count to produce a more

comprehensive total count. Poste-

numeration surveys, which have

been performed by the US Census

since 1980,6 can also be conducted

for PIT counts, selecting a sample of

regions to assess the accuracy of PIT

counts and making corrections

accordingly.

Other sampling methods. Biobehavioral

surveys, which have been developed to

study hard-to-reach populations, may

provide tools to improve on how to

enumerate homeless counts.7 Among

the different methods included, time–

location sampling would be helpful.

This strategy utilizes venues known to

be frequented by the target population

at specific times (e.g., homeless shelters

in the evenings, soup kitchens during

lunch time). Another sampling method of

interest is “respondent-driven sampling,”

a peer-driven, chain-referral sampling

method; the challenge with this method

is that it can only be used if the target

population is socially networked, and if

its members can recognize and recruit

one another.

Epidemiological surveys. National epi-

demiological surveys of the general

population can estimate the number

and prevalence of people who have

ever experienced homelessness. Such

surveys have been conducted using

telephone interviews,8 in-person struc-

tured interviews,9 online representative

surveys,10 and longitudinal surveys.11

These surveys are unlikely to capture

current homelessness, but could cap-

ture past homelessness (e.g., home-

lessness in the past year or lifetime).
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These surveys are expensive to con-

duct but could be worth conducting

every 5 to 10 years as benchmark

reports on the prevalence of homeless-

ness to supplement the PIT count.

Administrative public service records.

There are also various administrative

public service records at state and local

levels—such as through housing

authorities, public schools, Medicaid,

Temporary Assistance for Needy Fami-

lies programs—that could presumably

be merged with HMIS data to provide a

rich, combined data source for home-

less estimates. However, there are not

only major logistical data-sharing chal-

lenges between institutions, but there

are also privacy concerns that need to

be considered, particularly because

homeless individuals may already have

institutional distrust.

SOLUTION 2:
REPLACEMENT

Cross-sectional and epidemiological

surveys can be useful for understand-

ing the estimates of homelessness in

the United States as they present the

ability to identify changes over time and

relative concentrations of homeless-

ness between different geographies.

However, these surveys are limited in

scope and scale for individual commu-

nities, states, and the nation. With a

high margin of error and without utility

to develop and execute actions to

address the problem, these

approaches do not provide communi-

ties and local, state, and federal govern-

ments real-time and actionable insights

into the crisis. Over the past few years,

many communities have begun to use

“by-name lists” (BNLs) that offer a com-

prehensive list of every individual

experiencing homelessness in CoCs,

using uniform data quality standards

that is updated in real time.12 Using

information collected and shared with

their consent, each person on the list

has a file that includes their name,

homeless history, health, and housing

needs. BNLs may not only be useful in

enumerating homeless individuals,

but they can provide data about inci-

dence and actionable information

between partnering agencies, such as

referrals and placement into perma-

nent housing.

A successful case example of this is

the CoC in Rockford, Illinois, which

worked with community partners and

system experts to change its homeless

response system in 2015 by developing

real-time, person-specific BNLs to cap-

ture every person experiencing home-

lessness in their community. They built

a unified team with a shared aim of

population-level outcomes, and used

data and quality improvement to target

resources and services to dramatically

reduce veterans’ homelessness and

chronic adult homelessness. Since

then, the community has sustained

its BNL system and continues work-

ing to prevent new episodes of

homelessness.

The nation’s response to COVID-19

may help inform a new approach to

addressing homelessness. In 2020,

over a matter of weeks, every commu-

nity in the United States began to report

on the active number of COVID-19 cases

at every level of geography, providing

community, state, and federal agencies

real-time visibility into prevalence. This

approach can be replicated to provide

real-time visibility into homelessness;

with infrastructure in place in many com-

munities, it would require only a fraction

of the cost of COVID-19 reporting.

With real-time visibility into homeless-

ness, every level of government and

the community would be able to

understand the prevalence of home-

lessness and develop actions to

address this crisis.

STENGTHS AND
LIMITATIONS OF
PROPOSED SOLUTIONS

There are important strengths and limi-

tations to consider for both solutions,

which are briefly summarized in Box 1.

Certainly, there may be many more

strengths and limitations for both solu-

tions that have not been described.

Because Solution 1 would be building

on existing PIT infrastructure, the

strengths and limitations are more

knowable. For Solution 2, although

there are successful case examples,

the strengths and limitations are more

speculative, and it may be easy to

underestimate the challenges that

could arise with implementing a new

system.

FUNDING, RESEARCH,
AND INNOVATIONS

With both solutions, proponents agree

that there is a need for funding,

research, and incorporation of new

technologies. There is lack of specific

funding for CoCs to enumerate home-

lessness and no cost value placed on

accuracy of counts. Greater involve-

ment of governmental public health

agencies in homelessness and cross-

funding of initiatives could help lead

to more attention and accountability

on this matter. Many CoCs rely on

well-intentioned but undertrained vol-

unteers, leading to inconsistent imple-

mentation of PIT methodologies. Some

communities have good methodolo-

gists, but more are needed to help

devise complex sampling strategies
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and utilize multiple data sources. Cer-

tainly, more rigorous studies are

needed on estimation methods. There

have been some successful models of

community–university collaborations for

the PIT count that have leveraged univer-

sity resources, involved students in civic

work, and enhanced community rela-

tions.13–15 Universities may provide viable

opportunities to further develop, evalu-

ate, and promote new estimation and

data-driven approaches on how best to

count and serve homeless individuals.16

Various think tanks and research firms

can also be called upon to support inno-

vation in this area, but federal as well as

private funding is needed.

Advances in computing power, digital

photography and video, and artificial

intelligence provide new options to

enumerate homelessness. Satellite

images and machine learning have

been used to predict poverty17; street

cameras may be used to identify home-

less encampments and hotspots18;

drones and helicopters equipped with

thermal imaging equipment are being

used to identify homeless individuals19;

and there is potential to capture home-

lessness using mobile phone technolo-

gies, particularly among homeless

youth.20 With rapid technologies being

developed, the current national

momentum to support public health,

and growing public concern about

homelessness, there are unique oppor-

tunities for us to strive toward better

accounting and tracking of homeless-

ness in a post–COVID-19 era.
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Cannabis Use Among Young Adults in
Washington State After Legalization
of Nonmedical Cannabis
Jason R. Kilmer, PhD, Isaac C. Rhew, PhD, MPH, Katarina Guttmannova, PhD, Charles B. Fleming, MA,
Brittney A. Hultgren, PhD, Michael S. Gilson, JD, PhD, Rachel L. Cooper, BA, Julia Dilley, PhD, and Mary E. Larimer, PhD

Objectives. To examine changes in prevalence of cannabis use and of cannabis use disorder

symptomatology among young adults from 2014 to 2019 in Washington State, where nonmedical

(or “recreational”) cannabis was legalized in 2012 and retail stores opened in July 2014.

Methods.We used 6 years of cross-sectional data collected annually from 2014 (premarket opening) to

2019 from 12963 (�2000 per year) young adults aged 18 to 25 years residing in Washington. Logistic

regression models estimated yearly change in prevalence of cannabis use at different margins and

related outcomes.

Results. Prevalence of past-year, at least monthly, at least weekly, and daily use of cannabis increased

for young adults, although increases were driven by changes among those aged 21 to 25 years. There

was also a statistically significant increase in prevalence of endorsing at least 2 of 5 possible symptoms

associated with cannabis use disorder.

Conclusions. Among young adults in Washington, particularly those of legal age, prevalences of

cannabis use and cannabis use disorder symptomatology have increased since legalization. This trend

may require continued monitoring as the nonmedical cannabis market continues to evolve. (Am J Public

Health. 2022;112(4):638–645. https://doi.org/10.2105/AJPH.2021.306641)

Over the past 2 decades, cannabis

use prevalence has increased

among young adults in the United

States. Data from the National Survey

on Drug Use and Health (NSDUH)

showed an increase in the prevalence

of any past-year cannabis use among

young adults aged 18 to 25 years from

29.8% in 2002 to 35.4% in 2019.1 This

increase is concerning because canna-

bis use among young adults is associ-

ated with adverse short- and long-term

consequences, including cognitive defi-

cits,2 poorer academic outcomes,3–6

impaired driving,7 worse mental

health,8 and addiction.9 In 2019, 5.8%

of those aged 18 to 25 years met

diagnostic criteria for past-year canna-

bis use disorder (CUD).9

As of August 2021, 18 states and

Washington, DC, have legalized canna-

bis for nonmedical (or “recreational”)

use, and, in November 2012, Washing-

ton State was 1 of the first 2 states to

legalize it.10 Although cannabis use and

possession for people older than

21 years were permitted 30 days after

the election, the first state-licensed

retail cannabis stores did not open until

July 2014. Thus, there was a period of

19 months when use and possession

were legal, but there were no legal

means of buying or selling nonmedical

cannabis. In addition to the illicit market,

there was access through weakly regu-

lated medical dispensaries.11,12 It was

not until 2015 that strong state-level

regulation phased out the original

medical cannabis dispensaries and

incorporated the medical market into

the regulated system.13 Initially, even

after July 2014, the number of nonmedi-

cal (or “retail”) stores was small and pri-

ces could not compete with the illegal

and medical cannabis markets.14 Prices

of pretax cannabis flower in retail stores

dropped, however, from as high as $30

per gram in 2014 to less than $7 per

gram in late 2017.15 Along with drop-

ping prices, the number of retail outlets

in the state increased.13 Also, the variety
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of cannabis products increased, with a

larger proportion of sales in the form of

edibles, tinctures, and concentrates

used in vaping.14,16

The inception and growth of the non-

medical cannabis market may have led

to increased cannabis use and related

problems, although studies comparing

states with and without legalized non-

medical cannabis have yielded mixed

results. In an examination of

2008–2018 data from a survey of

undergraduate 4-year college students,

1 study found that prevalence of both

“any” and “frequent” past-month canna-

bis use increased among students in

states with legal nonmedical cannabis

compared with use among students in

other states.17 A study using

2008–2016 NSDUH data reported that

legalization was associated with statisti-

cally significant increases in “any” and

“frequent” cannabis use and meeting

criteria for CUD among adults 26 years

and older, but not among young adults

aged 18 to 25 years.18 Differences

between young adults younger or older

than 21 years were not assessed, and

the absence of legal access for those

18 to 20 years may partially account for

the lack of evidence of increase in

those aged 18 to 25 years. Evidence on

changes in cannabis use among ado-

lescents has been mixed,18–21 including

from studies that have specifically

examined changes in adolescent can-

nabis use among Washington State

high school students.20,21

We assessed changes from 2014 to

2019 in cannabis use among young

adults in Washington State using

repeated statewide cross-sectional

data. We analyzed change across these

cohorts in past-year use, at least

monthly use, at least weekly use, and

daily use of cannabis and changes in

prevalence of 2 or more symptoms

typically associated with cannabis depen-

dence or CUD. In addition, we examined

whether trends in these cannabis-

related outcomes differed by whether

young adults were aged 21 years and

older or younger than 21 years.

METHODS

We collected data as part of the Wash-

ington Young Adult Health Survey, a

project funded by the Division of

Behavioral Health & Recovery in Wash-

ington State’s Health Care Authority, to

evaluate impacts of alcohol privatiza-

tion and cannabis legalization among

young adults in Washington. We admin-

istered 6 annual cross-sectional sur-

veys, each with approximately 2000

respondents, between 2014 and 2019.

We recruited participants from across

Washington, with all geographic regions

of the state represented. We recruited

a new sample of study participants in

each year through direct mail and

online advertising. Although we did not

separately track source of recruitment

for cohorts 1 to 3, the proportion of

participants coming from the direct

mail to known Washington residents

was similar across time (e.g., we

recruited 59.0% of participants in

cohort 4 from direct mail, 56.9% of par-

ticipants in cohort 5, and 59.4% of par-

ticipants in cohort 6).

The direct mail outreach was facili-

tated through access to Washington

State Department of Licensing contact

information, and a random sample of

licensed drivers aged 18 to 25 years

received a letter inviting their participa-

tion for each cohort. Online advertising

strategies included using social media

sites such as Facebook and Instagram,

other online sites such as Craigslist,

and a dedicated study Web site. Partici-

pants who responded to the online

advertisements completed a screening

survey to determine whether they met

inclusion criteria of age (18–25 years)

and residence in Washington State.

Participants provided digital consent

and completed an online screening sur-

vey. Study staff then verified eligibility

and identity through a follow-up tele-

phone call, after which we directed

them to the online baseline survey. In

2014, we collected data between late

April and early August, with 69.3% of

data completely collected before the

opening of the first cannabis retail out-

lets in July. Although the remaining

30.7% were completed after stores had

opened, the impact of stores opening

likely did not change how most remain-

ing participants accessed cannabis.

Only 18 retail outlets opened statewide

during July 2014, and only 31 had

opened by August. By comparison, in July

2015 there were 163 retail outlets. Field

periods in 2015 to 2019 were roughly

the same length and generally launched

in June and closed by November each

year (except 2019, which launched in

August and closed in December). The

Web-based surveys contained questions

on substance use, related risk factors,

attitudes and acceptability, perceived

norms, and health behaviors. The survey

took approximately 20 minutes to com-

plete, and participants received a $10

e-gift card as compensation.

The analytic sample consisted of

12963 individuals who completed the

survey for the first time in 2014

through 2019, provided information

on sociodemographic covariates, and

provided data on at least 1 of the prev-

alence outcomes examined. The num-

ber of participants at each survey wave

ranged from 1675 in 2015 to 2493 in

2016. Geographic distribution and soci-

odemographic characteristics of the

sample are shown in Table 1.
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Measures

Cannabis use.We adapted survey

items regarding cannabis use from the

Monitoring the Future survey and the

Drinking Norms Rating Form.22

Respondents were asked a question

about frequency of recreational canna-

bis use in the past year. Response

options ranged from 0 for never to 9

for every day. We based 4 binary meas-

ures of cannabis use prevalence on

the answer to the past-year recrea-

tional use item: any use, at least

monthly use, at least weekly use, and

daily use.

Cannabis use disorder symptomatol-
ogy. As we were creating the survey,

terminology associated with substance

use disorders changed from separate

diagnostic criteria for “cannabis

dependence” and “cannabis abuse” in

the Diagnostic and Statistical Manual of

Mental Disorders, Fourth Edition, Text

Revision23 to “cannabis use disorder” in

the Diagnostic and Statistical Manual of

Mental Disorders, Fifth Edition (DSM-5).24

The NSDUH assesses symptomatology

with 18 items, historically split into

12 items that address “dependence”

and 6 items that assess “abuse.”25 Par-

ticipants in this study responded to

9 items adapted from the 12 questions

associated with what was previously

“cannabis dependence.”We used the

9 items to assess the presence of

5 symptoms in the past 12 months:

1. spending considerable time

obtaining, using, or getting over

the effects of cannabis (1 item);

2. attempting to set limits on use (2

items);

3. increased tolerance (1 item);

4. affects emotional or psychological

and physical health and whether

use continued despite these

effects (3 items); and

5. wanting or trying to reduce or stop

use (2 items).

For analyses, we categorized individu-

als as having either 2 or more symp-

toms (1) or none or 1 (0). Although we

did not capture the full range of CUD

symptoms, given that DSM-5 criteria

require the presence of at least 2 of 11

symptoms, those with 2 or more symp-

toms in this study would likely have ele-

vated symptomatology, aligning with

what is considered a “mild” disorder

per DSM-5 criteria.

TABLE 1— Weighted and Unweighted Distribution of Study Participant Characteristics: Washington
State, 2014–2019

Characteristic Weighted, % or Mean 6SD Unweighted, No. (%) or Mean 6SD

Female sex 48.6 8715 (67.2)

Race/ethnicity

Non-Hispanic White 66.5 8359 (64.5)

Non-Hispanic Asian 7.7 1470 (11.3)

Non-Hispanic other race 15.0 1376 (10.6)

Hispanic, any race 10.8 1758 (13.6)

Geographic region

East 24.9 2749 (21.2)

Northwest 44.8 6718 (51.8)

Southwest 30.3 3496 (27.0)

Age, y 21.5 62.3 21.6 62.3

Attending 4-y college 30.5 4116 (31.9)

Employed full-time 36.0 4432 (34.9)

Study year

2014 . . . 2101 (16.2)

2015 . . . 1675 (12.9)

2016 . . . 2493 (19.2)

2017 . . . 2341 (18.1)

2018 . . . 2412 (18.6)

2019 . . . 1941 (15.0)

Note. The study population was n512963.
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Covariates. Demographic characteris-

tics that we used for analyses included

covariates for biological sex (05male,

15 female), age in years, region of the

state (east, northwest, southwest),

race/ethnicity (4 categories:

non-Hispanic White, non-Hispanic

Asian, Hispanic, and non-Hispanic other

[including American Indian/Alaska

Native, Native Hawaiian/Pacific Islander,

Black/African American, and multira-

cial]), whether participants were attend-

ing a 4-year college, and whether they

were employed full-time.

Analytic Plan

To examine changes in prevalence of

cannabis use and related outcomes,

which were all dichotomized, we used

logistic regression models. Models

included data from a total of 12689

participants with nonmissing covariate

or outcome data (97.9% of the total

sample). We included survey year as

the primary covariate of interest and

specified it in separate models (1) as a

linear term to assess a linear trend

from 2014 to 2019, and (2) using indi-

cator variables to test how prevalence

for a given year differed compared with

2014. All models included covariates

for biological sex, indicator variables for

race/ethnicity (White [reference], Asian,

other race, Hispanic any race), indicator

variables for geographic region (east

[reference], northwest, southwest), age,

attending 4-year college, and full-time

employment status. To examine

whether changes over time varied by

age, we used the Wald test to assess

interaction terms for survey year3 age,

where age was dichotomized as younger

than 21 years (0) or 21 years or older (1).

Because of overrepresentation in the

study sample of women, those of non-

Hispanic Asian and Hispanic race/

ethnicity, and those living in the north-

west region of the state (where the

Seattle metropolitan region is located)

relative to the general young adult pop-

ulation in Washington State, we created

poststratification weights that we

applied to all analyses. We created

strata according to sex, geographic

region, and race/ethnicity. We derived

weights by dividing the proportion of

young adults in Washington State in

that stratum according to 2010 US Cen-

sus data by the proportion of young

adults in the study sample in that stra-

tum. Thus, we gave less weight to strata

that were overrepresented in this sam-

ple relative to the general population

and more weight to strata that were

underrepresented. We used R version

3.6 (R Foundation for Statistical Com-

puting, Vienna, Austria) for analyses

using the survey package for applying

poststratification weights26 and the

ggplot2 package for data

visualization.27

RESULTS

Table 1 shows weighted and

unweighted demographic characteris-

tics of the study sample. When examin-

ing the changes in prevalence of any

past-year, at least monthly, at least

weekly, and daily cannabis use, we

observed a statistically significant

increasing linear trend from 2014 to

2019 for each category of cannabis use

frequency (all Ps# .021 for linear trend

for study year; Figure 1). Based on

models including indicator variables for

year, the model-predicted prevalence

of any past-year use of cannabis

increased from 39.8% in 2014 to 43.3%

in 2019, and prevalence of at least

monthly use increased from 19.3% to

22.0%. Model-based odds ratios (ORs)

for yearly change in the odds for each

outcome and unadjusted weighted

prevalence estimates by year are avail-

able in Tables A–C (available as a sup-

plement to the online version of this

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

observed a statistically significant

cohort3 age interaction for any past-

year (F1,1268855.48; P5 .019) and at

least monthly (F1,1268854.71; P5 .030)

use, such that the increasing trend was

restricted to those aged 21 years or

older (Figure 2).

The prevalence of endorsing at least

2 of 5 possible CUD symptoms also

increased over time (Figure 3; Tables

A–C present the ORs). The model-

predicted prevalence estimates of

endorsing at least 2 disorder symp-

toms were 5.7% in 2014 and 8.6% in

2019. There was no statistically signifi-

cant cohort3 age interaction

(F1,1263351.54; P5 .22).

DISCUSSION

We have provided an initial examina-

tion of trends in cannabis use preva-

lence among young adults aged 18 to

25 years following legalization of non-

medical cannabis use for adults aged

21 years or older in Washington State.

Five years of data after retail outlets

opened showed that the prevalence of

any past-year, at least monthly, at least

weekly, and daily cannabis use has

increased among young adults aged

18 to 25 years. Unlike national data, the

data showing this trend showed no

signs of plateauing during the study

period (2014–2019). A significant

cohort3 age interaction suggested

that the increase was primarily driven

by those older than 21 years.

These findings highlight the potential

importance of prevention efforts accom-

panying changes to the legal status of

cannabis. For example, our results
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suggest that cannabis use among young

adults older than 21 years has increased

after legalization, so prevention and

intervention efforts could be needed in

this changing legal climate. Furthermore,

future studies could explore community-

level influences on prevalence of use,

such as the increasing presence of can-

nabis retail outlets as well as the eco-

nomic shifts (e.g., the decreasing prices

of legal cannabis products) and changes

in illegal markets over time.

Generally, we saw less change in can-

nabis use among younger adults (i.e.,

those aged 18–20 years), who may

have been less affected by the expan-

sion and evolution of the retail market

after 2014 because of the inability to

legally purchase nonmedical cannabis

in stores. In fact, with the clear regula-

tions of the medical market that arrived

in 2015 and that included a state-

regulated system of medical cannabis

patients,11 access to medical cannabis

became more challenging for people

younger than 21 years. Among high

school seniors who participated in

Washington’s Healthy Youth Survey,28,29

the percentage who said cannabis would

be “very easy” to get declined from 2012

(42.2%) to 2018 (37.8%), which may have

been related to the shutdown of Wash-

ington’s previously poorly regulated med-

ical market in 2016.11

Additionally, after the legalization of

nonmedical cannabis (i.e., Initiative

502) was enacted, coalitions (e.g., the

Washington Healthy Youth Coalition),

prevention professionals, and state

organizations (e.g., Office of Superinten-

dent of Public Instruction) implemented

or supported implementation of pre-

vention programs that intended to

reduce youth cannabis use. Moreover,

many college campuses incorporated

cannabis prevention content with

incoming first-year students, and can-

nabis prevention was the focus of many

presentations and trainings statewide.

Although we did not assess the impact

of these prevention efforts, it is possible

that the absence of an increase by

those younger than 21 years could

have been the result of these intensive

(and intentional) prevention efforts.

Importantly, the prevalence of CUD

symptomatology has also increased since

legalization was implemented. Given the

association between CUD-related symp-

toms and increased frequency of use,2

the increases in prevalence of CUD

symptomatology that we saw are not sur-

prising when examined alongside the

increased prevalence of frequent use.

Indeed, it should be noted that the prev-

alence of frequent use (daily or weekly)

was high among both age groups at all

time points, and the prevalence of daily

use among those aged 21 years or older

had risen from 6.3% in 2014 to 10.2% in

2019.

Another explanatory factor could be

the increasing THC (tetrahydrocannabi-

nol, the main psychoactive compound

in cannabis) potency of cannabis prod-

ucts sold in the legal market,16,30

including increasing market share of

manufactured cannabis products such
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FIGURE 1— Model-Predicted Prevalence of Cannabis UseWith Linear Trend Lines at Different Margins Among Young
Adults: Washington State, 2014–2019
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as concentrates, edibles, and vaping

products, which are often higher in

THC.14 In addition, the potency of can-

nabis flower (the product that still

accounts for the majority of sales) has

increased over time nationwide,31 and

even more so in Washington State,30

and more than 92% of all flower sales

are of strains with more than 15%

THC.16 Greater THC potency may

increase the risk of CUD symptoms

beyond the frequency of use, and

this could be examined in future

studies.9

Furthermore, the “approachability”

of more novel dab pens and vape

pens could provide more convenient

ways to use cannabis, and future

studies could explore the degree to

which these products play a part in

changes in cannabis use. Collectively,

the increased availability, lower price,

and greater potency of cannabis may

have led to increased cannabis use

and related problems, and future

studies can continue to explore the

possible relationships among these

variables.

Limitations of this study include

examining trends in only 1 state where

cannabis has been legalized for non-

medical use. We were unable to make

comparisons with cannabis use trends

in states where cannabis has not been

legalized. Some of the general trends

we see in our data are similar to trends

in national data reviewed earlier and

may have less to do with legalization

and implementation of the retail canna-

bis market and more to do with national

trends rooted in greater tolerance of

cannabis use. Another limitation is that
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FIGURE 2— Model-Predicted Linear Trend in (a) Any Past-Year Cannabis Use, and (b) at Least Monthly Use by Age:
Washington State, 2014–2019
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although recruitment strategies were

similar across years, our recruitment

approach may not have yielded a repre-

sentative sample relative to Washington

State. For example, women were over-

represented in this study. However, our

analyses applied poststratification

weighting to make distribution of key

demographic characteristics similar to

the general young adult population in

Washington.

Because the survey’s space con-

straints meant we could not use many

full measures, we adapted the assess-

ment of symptomatology associated

with CUD from the items of the NSDUH,

and future studies could use a more

thorough assessment that addresses

all potential criteria associated with

CUD. Additionally, it would have been

helpful to have data from 2012 (when

Initiative 502 was being considered)

and 2013 (when legalization had

been enacted but stores had not yet

opened), and it is a limitation that con-

clusions are constrained to the window

following 2014. Finally, although many

of our items are self-reports of past-

year behavior, the length and timing of

the assessment periods across cohorts

were not constant over time.

Despite limitations, our findings point

to an increasing prevalence of cannabis

use, including daily use, among young

adults older than 21 years following the

legalization of cannabis. For many young

adults, this was not solely an increase in

frequency, given the increase in endors-

ing symptomatology that can be associ-

ated with CUD. Based on these findings,

we encourage continued monitoring of

cannabis use and misuse, prevention

efforts to reduce harmful misuse of can-

nabis, and making treatment readily

available for young adults whose canna-

bis use reaches the point of a substance

use disorder. Screening could be 1 strat-

egy to identify high-risk or hazardous

use in this age group, and brief interven-

tions have been shown to reduce use,

time spent high, and consequences.32

Particularly if referral to treatment is war-

ranted or even requested, this could

have an impact on young adults who

may be struggling with cannabis use and

any unwanted effects.
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Spatial Distribution of Hateful Tweets
Against Asians and Asian Americans
During the COVID-19 Pandemic,
November 2019 to May 2020
Alexander Hohl, PhD, Moongi Choi, MS, Aggie J. Yellow Horse, PhD, Richard M. Medina, PhD, Neng Wan, PhD,
and Ming Wen, PhD

See also Hswen, p. 545.

Objectives. To illustrate the spatiotemporal distribution of geolocated tweets that contain anti-Asian

hate language in the contiguous United States during the early phase of the COVID-19 pandemic.

Methods.We used a data set of geolocated tweets that match with keywords reflecting COVID-19 and

anti-Asian hate and identified geographical clusters using the space-time scan statistic with Bernoulli model.

Results. Anti-Asian hate language surged between January and March 2020. We found clusters of hate

across the contiguous United States. The strongest cluster consisted of a single county (Ross County,

Ohio), where the proportion of hateful tweets was 312.13 times higher than for the rest of the country.

Conclusions. Anti-Asian hate on Twitter exhibits a significantly clustered spatiotemporal distribution.

Clusters vary in size, duration, strength, and location and are scattered across the entire contiguous

United States.

Public Health Implications. Our results can inform decision-makers in public health and safety for

allocating resources for place-based preparedness and response for pandemic-induced racism as a

public health threat. (Am J Public Health. 2022;112(4):646–649. https://doi.org/10.2105/

AJPH.2021.306653)

S ince the first confirmed case of

COVID-19 in the United States on

January 19, 2020,1 anti-Asian racist and

xenophobic rhetoric has surged on

social media,2,3 followed by acts of dis-

crimination and harassment against

Asians and Asian Americans in the

United States. Between March 19 and

May 13, 2020, 1843 hate incidents

were reported to the Stop AAPI (Asian

American and Pacific Islander) Hate

reporting center.4 The surge of anti-

Asian hate is deeply rooted in the Yel-

low Peril ideology, which racializes

Asians as a threat to US and Western

culture,5 including reimagining Asians

as a diseased public health threat.6

What remains unexplored is the spatial

concentration of anti-Asian sentiment

on social media. Although the online

environment of social media is aspatial,

spatiotemporal information from social

media can provide critical insights

about relationships between online

sentiment and physical localities,7 and

may reflect spatial differences in social

and cultural norms and historical con-

texts of hate activities.8

This study aims to assess the spatial

and temporal distributions of tweets con-

taining hateful language toward Asians

and Asian Americans in the United States

from November 2019 to May 2020, by

identifying geographical clusters across

US counties. To our knowledge, this is

the first spatiotemporal assessment of

anti-Asian hate on social media during

the early phase of the pandemic.

METHODS

We purchased 4234694 geolocated

tweets from Twitter. We included

tweets in English, located in the contig-

uous United States, that matched a list
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of COVID-19 keywords (e.g., “covid2019,”

“SARSCoV2”; Table A, available as a sup-

plement to the online version of this

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

were sent between November 1, 2019,

and May 15, 2020. We excluded tweets

with imprecise location information

(i.e., tweets that could only be matched

at the state level). We classified the

remaining 3274 614 tweets into hate-

ful or nonhateful based on presence of

additional keywords related to anti-

Asian hate in the tweet body (e.g.,

“kungflu,” “Wuhanvirus”; Table B, avail-

able as a supplement to the online ver-

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

org), and assigned them to US coun-

ties. An example of a hateful tweet is,

“The true spelling of the coronavirus is

#Wuhanvirus.” The keywords represent

anti-Asian hate in general as well as in

the context of COVID-19; we sourced

them from hatebase.org and 2 studies

on similar topics.3,9 We chose this

approach over more sophisticated

machine learning classifiers because

of simplicity and training data require-

ments. In addition, we assessed the

accuracy of our classifier against a set

of 500 manually labeled tweets. The

county-level counts of hateful and non-

hateful tweets correspond to case–

control data that can be modeled using

the Bernoulli distribution.

To identify spatiotemporal clusters

of anti-Asian hate, we employed the

space-time scan statistic (STSS) with

Bernoulli model.10 The STSS finds the

most likely cluster of hateful tweets

using spatial and temporal scanning

windows (maximum window size: 5%

of population at risk, 50% of study

duration) with significance level P, .05.

We visualized the spatial distribution of

anti-Asian hate as a choropleth map

of the relative risk (RR, the proportion

of hateful tweets inside a region divided

by the proportion outside). Lastly, we

supplemented the map with circular

clusters identified by STSS.

RESULTS

The keyword-based tweet classification

resulted in 10823 tweets (0.31%) that

included anti-Asian hate language.

Their temporal distribution indicated

(1) low hate from November 2019 to

January 2020 (0%–0.1% of daily tweets

hateful); (2) low total number of daily

tweets, but a high percentage of hateful

tweets in January 2020 (1.5% out of

2884 daily tweets hateful); (3) a sec-

ond peak in mid-March 2020 (1% out

of 90 075 daily tweets hateful); and

subsequent decline. An accuracy

assessment of our classifier resulted

in interrater agreement of 94% and

accuracy of 90%.

The STSS identified 15 clusters of

anti-Asian hate (Figure 1—for example,

cluster 9, which included 21 counties in

Connecticut, New York, and Massachu-

setts and had an RR of 3.39, which

means the proportion of hateful

tweets inside cluster 9 was 3.39 times

higher than outside (Table C, available

as a supplement to the online version

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

We found the highest RRs in small

clusters consisting of 1 county each

(cluster 1, RR5312.13; cluster 2,

RR514.24; cluster 7, RR530.05;

cluster 8, RR5138.71). Therefore,

cluster 1 (Ross County, Ohio) was the

strongest cluster. Although these

clusters exhibited a low total number

of tweets (62, 3793, 364, and 46,

respectively), cluster 3 (RR53.17)

topped this category (63 349). Given

the extreme variations in size, loca-

tion, and proportion of hateful

tweets, cluster statistics varied

considerably.

DISCUSSION

In this study, we classified geolocated

tweets into hateful or nonhateful

against Asians based on a set of key-

words. We described the spatiotempo-

ral distribution of anti-Asian tweets and

identified statistically significant clusters

(Figure 1, Table C). The main strength of

our approach is the ability to delineate

areas and time periods that exhibited

strong anti-Asian language. In addition,

Figure 1 illustrates statistically signifi-

cant clusters of increased anti-Asian

tweets as well as within-cluster

variation.

Significant clusters included rural

places, as well as high–population den-

sity cities in the United States. It is

worth noting that our clusters at least

partially included the most populous

urban regions, often together with their

surrounding suburban and rural areas.

In summary, clusters are scattered and

there is no identifiable pattern of anti-

Asian hate along urban–rural and geo-

graphic gradients. Further analysis

including demographic and socioeco-

nomic factors may explain cluster loca-

tions. Our findings differ from similar

studies,3,9 which identified a spike in

the number of anti-Asian tweets start-

ing in March 2020, but not in January

2020. Whereas their results focused on

absolute number of tweets, our graphs

and analyses are based on hateful

tweets normalized by nonhateful

tweets, rather than bare counts.

A limitation of our approach is our

keyword-based classifier. A tweet stat-

ing “It is wrong to blame China” would

be falsely classified as hateful; use of

machine learning–based classifiers may

address this problem.9 Another limita-

tion stems from the use of geolocated

tweets, which have biases regarding
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spatial distribution, demographics, and

topics.11 Lastly, our study is exploratory

in nature, and the results serve as a

pointer towards areas that exhibit anti-

Asian sentiment, which should be fur-

ther analyzed in follow-up studies.

PUBLIC HEALTH
IMPLICATIONS

The ability to clearly delineate areas

(clusters) of anti-Asian hate allows for

designing and implementing place-

based targeted response measures,

such as awareness campaigns, adjust-

ments of communication strategies,

hate crime prevention, and public

safety resource allocation. A next step

is to better understand the relationship

between anti-Asian hate sentiment and

hate incidents. The STSS has proven to

be suitable for monitoring hateful

tweets because of its 4 outputs: the

geographic extents of clusters, dura-

tion, strength (RR), and statistical

significance. Such monitoring can be

conducted in real time as new data

become available.12

Hate, xenophobia, and extremist

White nationalism within the United

States have grown in recent years. Con-

spiracy theories are rampant and work

to create “enemies,” such as the scape-

goating of Asians and Asian Americans

during the COVID-19 pandemic. This is

an example of hate campaigns toward

groups of people, and the results of

our study may contribute to removing

negative associations from Asian Amer-

icans during the ongoing public health

threat.

Although racism has been recognized

as a public health threat,13 further

research is needed to assess how anti-

Asian hate in social media affects indi-

vidual and community health. The

deleterious effects of hateful racist and

xenophobic language on the mental

health of Asians and Asian Americans

have been documented for COVID-19,14

but whether such effects are long last-

ing is unknown. Health departments

may take additional steps to prevent

and mitigate hate-related health

needs (e.g., by increasing culturally

and linguistically appropriate counsel-

ing services or trauma support for

individuals in affected areas). This

place-based approach can be espe-

cially helpful for Asians and Asian

Americans in areas with small local

Asian populations without appropriate

services available otherwise.
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Prevalence of E-Cigarette Use and Its
Associated Factors Among Youths
Aged 12 to 16 Years in 68 Countries
and Territories: Global Youth Tobacco
Survey, 2012–2019
Jiahong Sun, MD, Bo Xi, MD, Chuanwei Ma, MS, Min Zhao, MD, and Pascal Bovet, MD

See also Seaman, p. 541.

Objectives. To describe the recent global prevalence of e-cigarette use and to investigate its associated

factors among youths aged 12 to 16 years in 68 countries and territories (hereafter “countries”).

Methods.We analyzed 485746 youths aged 12 to 16 years from the population-based cross-sectional

Global Youth Tobacco Survey conducted in 67 countries between 2012 and 2019 and the 2019 National

Youth Tobacco Survey in the United States. We defined past-30-day e-cigarette use as using e-cigarettes

on 1 or more days during the past 30 days.

Results. The global prevalence of past-30-day e-cigarette use among youths was 9.2%, ranging from

1.9% in Kazakhstan to 33.2% in Guam. Maternal smoking (adjusted odds ratio [AOR]51.40; 95%

confidence interval [CI]51.29, 1.52), paternal smoking (AOR51.13; 95% CI5 1.07, 1.19), secondhand

smoke exposure (AOR51.74; 95% CI51.64, 1.84), youth cigarette smoking (AOR57.18; 95% CI56.84,

7.54), and youth other tobacco use (AOR53.88; 95% CI53.62, 4.15) were positively associated with

e-cigarette use.

Conclusions. E-cigarette use was moderately frequent among youths aged 12 to 16 years globally.

Several important factors were associated with youth e-cigarette use.

Public Health Implications. Our findings highlight the need for countries worldwide to develop

policies to address e-cigarette use among youths. (Am J Public Health. 2022;112(4):650–661. https://

doi.org/10.2105/AJPH.2021.306686)

The use of tobacco products, partic-

ularly combustible cigarettes, is

the current second-leading cause for

global deaths, accounting for nearly

9 million deaths (�15% of all deaths) in

2019.1 Electronic cigarettes (e-ciga-

rettes) do not use or burn tobacco

leaves but heat e-liquid to vaporize

aerosol containing flavorings dissolved

in glycerin and propylene glycol.2 A

National Academics of Science,

Engineering, and Medicine report sug-

gested that e-cigarettes may be less

harmful to health than combustible

cigarettes because of not emitting com-

bustible tobacco smoke, and they

might be used as a substitute for com-

bustible cigarettes for adult smokers.3

A most recent Cochrane review with

moderate-certainty evidence reported

that e-cigarettes containing nicotine

(i.e., electronic nicotine delivery

systems [ENDS]) suggested potential

benefits as a smoking cessation aid

compared with usual care or no treat-

ment, whereas further evidence is

needed to investigate the potential

adverse effects of e-cigarettes on

human health.4

Accumulative evidence has shown

that e-cigarette use has acute adverse

effects on endothelial dysfunction

and cerebral and vascular oxidative

650 Research Peer Reviewed Sun et al.

RESEARCH & ANALYSIS
A
JP
H

A
p
ri
l2

02
2
,V

ol
11

2,
N
o.

4

https://doi.org/10.2105/AJPH.2022.306745
https://doi.org/10.2105/AJPH.2021.306686
https://doi.org/10.2105/AJPH.2021.306686


stress.5,6 However, the long-term safety

of e-cigarettes has not been yet com-

prehensively quantified, and limited

evidence has shown that e-cigarette

use may have detrimental effects on

pulmonary and cardiovascular sys-

tems.7 ENDS may have additional

adverse effects on memory, attention,

and learning skills.8 Other ingredients

in e-cigarettes, such as flavoring addi-

tives and propylene glycol, may also

have adverse effects on health.9 The

use of e-cigarettes might lead to con-

sumption of combustible cigarettes

among individuals who did not smoke

combustible cigarettes previously, par-

ticularly among adolescents and young

adults,10–12 whereas the evidence is

limited because of self-reported

e-cigarette use instead of biochemical

verification. In addition, e-cigarettes can

also favor the consumption of other

addictive substances such as alcohol

and marijuana.8,13 Therefore, consider-

ing the potential and uncertain adverse

effects of e-cigarettes on health, moni-

toring the prevalence of e-cigarette use

among youths is helpful to suggest

opportunities for interventions and

actions for policymakers at the national

and local level.

It is reported that e-cigarette use

(defined as use 1 day or more during

the past 30 days) has increased from

0.6% in 2011 to 4.9% in 2018 among

US middle-school students and from

1.5% to 20.8% among high-school stu-

dents,14 with a concomitant decrease

in the prevalence of combustible ciga-

rette smoking (middle-school students:

4.3% to 1.8%; high-school students:

15.8% to 8.1%). The use of e-cigarettes

has also largely increased among older

youths aged 16 to 19 years from 2017

to 2019 in Canada (8.4% to 17.8%) and

England (8.7% to 12.6%).15,16 However,

limited data exist about e-cigarette use

among youths in many other countries

worldwide, particularly in low- and

middle-income countries.

In this study, we estimated the recent

prevalence of e-cigarette use among

youths aged 12 to 16 years in 68 coun-

tries and territories (hereafter referred

to as “countries”) that had conducted a

Global Youth Tobacco Survey (GYTS)

and in the United States, which had a

similar survey (National Youth Tobacco

Survey [NYTS]). We also examined the

association between selected influenc-

ing factors (including parental smoking,

survey year, World Bank income level,

youth cigarette smoking, youth other

tobacco use, and secondhand smoke

exposure) and e-cigarette use in

youths.

METHODS

The most recent data on e-cigarette

use among youths aged 12 to 16 years

were extracted from the school-based

GYTS conducted in 67 countries. The

GYTS protocol was developed by the

World Health Organization (WHO) and

the US Centers for Disease Control and

Prevention (CDC). Sampling followed a

same 2-stage sampling strategy in all

countries based on randomly selecting

schools in each country considering the

national or subnational populations in

the first phase, and randomly selecting

classes from the selected schools in

the second phase. All included partici-

pants from each country voluntarily

filled out a standard and anonymous

questionnaire. Data from the GYTS are

publicly available from the CDC Web

site (https://www.cdc.gov/tobacco/

global/gtss/gtssdata/index.html). For

this study, we used all available GYTS

data in the 67 countries that had con-

ducted the GYTS between 2012 and

2019 (because data on e-cigarette use

were available since 2012). All surveys

were approved by the participating

countries.

Because the GYTS was not conducted

in the United States, we used similar

data from the US NYTS done in 2019.

The NYTS is a national survey of

tobacco use and related factors among

youths, with similar methods as the

GYTS. In particular, the question and

possible answers on e-cigarette use

were identical in the GYTS and NYTS.

Details on NYTS methodology are

available electronically at https://www.

cdc.gov/tobacco/data_statistics/index.

htm. All participating youths and their

parents gave informed consent for

participation in the GYTS in all included

countries and in the NYTS. A total of

485746 youths aged 12 to 16 years

with complete data on all variables

of interest from the GYTS and the

NYTS were included in the current

study.

Definition of E-Cigarette
Use and Tobacco Use

Past-30-day e-cigarette use in youths

was defined as using e-cigarettes on

1 or more days during the past 30 days.

Participants were asked to respond to

the question “During the past 30 days,

on how many days did you use

e-cigarettes?” with the corresponding

possible answers comprising “0 day,”

“1 to 2 days,” “3 to 5 days,” “6 to 9 days,”

“10 to 19 days,” “20 to 29 days,” and

“All 30 days.” The other frequency catego-

ries of e-cigarette use were defined as

using e-cigarettes on 3 or more, 6 or

more, and 10 or more days during the

past 30 days. The e-cigarette use on

21 or more days or on 51 or more days

of entire life was defined according to

the question “How many days have you

used an e-cigarette in your entire life?”
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with corresponding responses of

“0 day,” “1 day,” “2 to 10 days,” “11 to

20 days,” “21 to 51 days,” and “51 to

100 days.”

Past-30-day cigarette smoking in

youths was assessed with the question

“During the past 30 days, on how many

days did you smoke cigarettes?” and

smoking was defined as using ciga-

rettes on 1 or more days during the

past 30 days. Other tobacco use was

assessed with the question “During the

past 30 days, have you ever used any

form of tobacco products other than

cigarettes (e.g., chewing tobacco, snuff,

dip, cigars, cigarillos, little cigars, or

pipe)?” with answers of “Yes” or “No.”

Secondhand smoke exposure was

assessed with the following 2 ques-

tions: “During the past 7 days, on how

many days have people smoked in your

home, in your presence?” and “During

the past 7 days, on how many days

have people smoked in your presence,

in places other than in your home?”

and defined as exposure to second-

hand smoke at home or in other places

on at least 1 day during the past 7

days. Parents’ smoking status was

assessed with the question “Do your

parents smoke tobacco?” The corre-

sponding possible answers were

“Neither,” “Father only,” “Mother only,”

and “Both.”

We extracted the policies on

e-cigarette use in each included country

and territory from the Web sites of the

Institute for Global Tobacco Control sup-

ported by Johns Hopkins Bloomberg

School of Public Health (i.e., https://

globaltobaccocontrol.org/en/policy-scan/

e-cigarettes/countries?country=263;

https://www.tobaccocontrollaws.org/

legislation). We obtained country income

level from the World Bank classification

according to the conducted year of GYTS

survey.

Statistical Analysis

We calculated prevalence estimates

and 95% confidence intervals (CIs) in

each country by using the primary sam-

pling units, strata, and sampling weights

provided in the participating countries

in the dataset. We used the x2 test to

test differences in prevalence estimates

between groups (i.e., sex, age group,

and WHO region). We used multivari-

able logistic regression analyses consid-

ering the primary sampling units, strata,

and sampling weights to examine the

associations of sex, age group, parental

smoking, youth cigarette smoking,

youth other tobacco use, World Bank

income level, survey year, and second-

hand smoke exposure with youth

e-cigarette use. There was no multicolli-

nearity between all included variables,

including the outcome (Table A, avail-

able as a supplement to the online ver-

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

org). Therefore, all variables were

included in the logistic regression

model for analysis.

We conducted data analyses with

SPSS version 16.0 using the Complex

Samples module (SPSS Inc, Chicago, IL).

We calculated total and subgroup-

specific prevalence estimates by using

meta-analysis with a random-effects

model conducted with Stata version

11.0 (StataCorp LP, College Station, TX),

because of the high heterogeneity

(I2. 50%) between countries by using

the following command: “metan r ser,

random label (namevar5study),” where

“r” represents the prevalence of each

country and “ser” represents standard

error. We considered a 2-sided P level

of less than .05 or nonoverlapped 95%

CIs to be statistically significant because

95% CIs could be simultaneously pro-

vided independent of the change in

sample size.17,18

RESULTS

The study included 485746 youths

aged 12 to 16 years (males: 50.1%)

from the 68 included countries and ter-

ritories (Macao is the special adminis-

trative region of China; Guam is an

overseas territory of the United States;

Gaza and West Bank are territories of

Palestine) with data on e-cigarettes

between 2012 and 2019. If a country

had conducted more than 1 survey in

the interval, we considered the latest

survey, which was the case for 5 coun-

tries (Georgia, Romania, San Marino,

China [without raw data], and the

United States). Of these 68 countries

(from Finland in 2012 to the United

States and China in 2019), 4 (5.9%)

were located in the WHO African

region, 22 (32.4%) in the American

region, 10 (14.7%) in the Eastern Medi-

terranean region, 19 (27.9%) in the

European region, 1 (1.5%) in the South-

east Asian region, and 12 (17.6%) in the

Western Pacific region; 15 of 68 coun-

tries (22.1%) had implemented policies

on ENDS and electronic nonnicotine

delivery systems (ENNDS) before the

survey year of e-cigarette use in the

country (Table 1).

As shown in Table 2 and Figure A

(available as a supplement to the online

version of this article at http://www.

ajph.org), 9.2% (95% CI58.2%, 10.2%)

of youths aged 12 to 16 years in 68

countries reported having used

e-cigarettes on 1 or more days during

the past 30 days, 3.9% (95% CI53.4%,

4.4%) on 3 or more days, 2.2% (95%

CI51.9%, 2.5%) on 6 or more days,

and 1.4% (95% CI51.2%, 1.6%) on 10

or more days. The prevalence of past-

30-day e-cigarette use on 1 or more

days was higher among male youths

(11.7%; 95% CI510.5%, 13.0%) and
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TABLE 1— Characteristics of Global Youth Tobacco Surveys Among Youths Aged 12–16 Years in 68 Coun-
tries and Territories, Using the Most Recent Data in Each Country: 2012–2019

Country or
Territory Representativeness Survey Year Sample Size Male Youths, %

Availability of
Policy for

E-Cigarettesa

Africa

Ghana National 2017 5253 50.7 No

Mauritania National 2018 3273 50.0 No

Mauritius National 2016 3944 48.7 No

Seychelles National 2015 2384 49.9 No

Americas

Antigua and
Barbuda

National 2017 1961 51.0 No

Argentina National 2018 1329 49.2 Yes

Belize National 2014 1714 48.4 No

Bolivia National 2018 4365 50.0 No

Chile Subnational 2016 10898 49.3 No

Cuba National 2018 4043 50.9 No

Dominican Republic National 2016 1222 47.7 No

Ecuador National 2016 5051 49.8 No

El Salvador National 2015 2984 50.0 No

Grenada National 2016 2014 49.8 No

Guatemala National 2015 3943 51.9 No

Guyana National 2015 1538 49.7 No

Jamaica National 2017 1383 44.5 No

Nicaragua National 2014 3938 49.0 No

Panama National 2017 2544 50.1 Yes

Paraguay National 2014 6453 49.6 No

Peru National 2014 3497 50.4 No

Saint Lucia National 2017 1456 51.0 No

Saint Vincent and
the Grenadines

National 2018 1294 49.5 No

Suriname National 2016 1772 47.8 Yes

Trinidad and Tobago National 2017 3420 48.4 No

United Statesb National 2019 13642 52.2 Yes

Eastern
Mediterranean

Iraq National 2014 1600 53.6 No

Morocco National 2016 3704 43.6 No

Oman National 2016 2015 49.0 Yes

Qatar National 2018 1844 46.3 Yes

Tunisia National 2017 2390 50.2 No

UNRWA Gaza
(Palestine)c

Regional 2013 1664 50.4 No

UNRWA Jordan Regional 2014 1305 51.2 No

UNRWA Lebanon Regional 2013 1400 45.6 No

UNRWA West Bank
(Palestine)c

Regional 2014 1332 41.0 No

Yemen National 2014 1857 60.5 No

Continued
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TABLE 1— Continued

Country or
Territory Representativeness Survey Year Sample Size Male Youths, %

Availability of
Policy for

E-Cigarettesa

Europe

Albania National 2015 4483 52.7 No

Bulgaria National 2015 3970 51.9 No

Croatia (Hrvatska) National 2016 3201 49.9 No

Czech Republic National 2016 3914 51.4 No

Finland National 2012 4769 50.5 No

Georgia National 2017 1266 50.6 No

Greece National 2013 4515 51.7 No

Kazakhstan National 2014 2043 49.7 No

Kosovo National 2016 4925 51.5 No

Latvia National 2014 4256 49.8 Yes

Malta National 2017 1225 55.3 No

Poland National 2016 4996 51.2 Yes

Republic of North
Macedonia

National 2016 5081 52.5 No

Romania National 2017 5294 51.2 Yes

Russian Federation Subnational 2015 6490 50.6 No

San Marino National 2018 594 55.5 No

Serbia National 2017 3780 49.5 Yes

Slovakia National 2016 3955 49.9 No

Ukraine National 2017 3978 50.8 Yes

Southeast Asia

Thailand National 2015 1863 51.1 Yes

Western Pacific

Cambodia National 2016 2784 48.2 Yes

Cook Islands National 2016 479 48.2 No

China National 2019 273206 51.8 No

Fiji National 2016 2274 48.5 Yes

Guamd National 2017 1736 52.2 No

Kiribati National 2018 1882 47.6 No

Laos National 2016 5625 50.2 No

Macao (China)e Regional 2015 1635 50.3 Yes

Marshall Islands National 2016 2233 44.2 No

Papua New Guinea National 2016 1854 50.6 No

Samoa National 2017 1467 48.7 No

Vanuatu National 2017 1547 47.1 No

Total 485746 50.1

Note. UNRWA5United Nations Relief and Works Agency for Palestine Refugees in the Near East.

aData are from https://www.tobaccocontrollaws.org/legislation.
bThe survey in the United States, which was not a Global Youth Tobacco Survey, is described in the text.
cGaza and West Bank are territories of Palestine.
dGuam is an overseas territory of the United States.
eMacao is the special administrative region of China.
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older youths aged 15 to 16 years (11.

2%; 95% CI59.8%, 12.6%) than among

female youths (6.6%; 95% CI55.9%, 7.

2%) and younger youths aged 12 to

14 years (8.0%; 95% CI57.1%, 8.9%)

with a P level of less than .001 and non-

overlapped 95% CIs. The prevalence

was higher in regions of the Western

Pacific and Eastern Mediterranean than

in the Americas.

As shown in Table 3, the prevalence

was higher in youths who smoked ciga-

rettes (vs those who did not), in those

who smoked other tobacco products

(vs those who did not), and in low-

income and high-income countries (vs

middle-income countries). The preva-

lence of past-30-day e-cigarette use on

1 or more days during the past 30 days

among youths varied across countries,

ranging from 1.9% in Kazakhstan to

33.2% in Guam (Figure B and Table B,

available as supplements to the online

version of this article at http://www.

ajph.org). Similar patterns were found

in other frequency categories of

e-cigarette use ($3 days,$ 6 days, and

$10 days during the past 30 days,

Tables 2 and 3). In addition, in nearly all

included countries, cigarette smokers

were more likely to use e-cigarettes

than noncigarette smokers (Table C,

available as a supplement to the online

version of this article at http://www.

ajph.org). Among youths who were

e-cigarette users (on$1 day during

the past 30 days), 19.2% and 12.1%

had used e-cigarettes on 21 or more

days and 51 or more days, respectively,

during their entire life (Table D, avail-

able as a supplement to the online ver-

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

org). In addition, youths with more days

of past-30-day e-cigarette use were

more likely to be sustained users of

e-cigarettes over a longer period (e.g.,

on$21 or$ 51 lifetime days; Table E,

available as a supplement to the online

version of this article at http://www.

ajph.org).

As shown in Table 4, male youths (vs

female youths; adjusted odds ratio

[AOR]51.73; 95% CI51.65, 1.80),

older youths aged 15 to 16 years (vs

younger ones aged 12 to 14 years;

AOR51.07; 95% CI51.03, 1.12),

mother alone smoked (vs neither;

AOR51.40; 95% CI51.29, 1.52), father

alone smoked (vs neither; AOR51.13;

95% CI51.07, 1.19), both parents

smoked (vs neither; AOR5 1.76; 95%

CI51.66, 1.87), youth past-30-day ciga-

rette use (vs no; AOR57.18; 95%

CI56.84, 7.54), youth other tobacco

use (vs no; AOR53.88; 95% CI53.62,

4.15), low income level (vs middle

income level; AOR52.09; 95%

CI51.88, 2.33), high income level (vs

middle income level; AOR51.75; 95%

CI51.39, 2.12), survey year 2016–2019

(vs 2012–2015; AOR5 1.44; 95%

CI51.37, 1.52), and youth secondhand

smoke exposure (vs no; AOR5 1.74;

95% CI51.64, 1.84) were positively

associated with youth e-cigarette use.

Subgroup analyses by sex and a coun-

try’s World Bank income level showed

similar results (Tables F and G, available

as supplements to the online version of

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

DISCUSSION

Our study showed that the prevalence

of past-30-day e-cigarette use on 1 or

more days was 9.2% among youths

aged 12 to 16 years from 68 countries

surveyed between 2012 and 2019, simi-

lar to (somewhat higher than) a recent

meta-analysis of data from 69 countries

between 2016 and 2020 showing that

the pooled prevalence of current

e-cigarette use among youths younger

than 20 years was 7.8%.19 However,

there are 2 limitations for that meta-

analysis. First, not all included countries

in that meta-analysis used standard

methods for data collection. Second,

that meta-analysis did not include low-

income countries. We additionally found

that the prevalence of e-cigarette use in

low-income countries was significantly

higher than that in middle-income

countries, which might be attributable

to insufficient economic power to imple-

ment regulations and low awareness of

harms of e-cigarettes. Furthermore, to

the best of our knowledge, we first

found that the prevalence was much

higher in male youths and older youths,

and that youth cigarette use, low and

high levels of country income, youth

other tobacco product use, the survey

years of 2016 to 2019, parental smok-

ing, and secondhand smoking exposure

were positively associated with the use

of e-cigarettes among youths.

In this study, the prevalence of past-

30-day e-cigarette use on 1 or more

days ranged from 1.9% in Kazakhstan

to 33.2% in Guam, and nearly half of

the included countries (31 of 68) had

prevalence greater than 10.0%.

Although the prevalence varied largely

across countries in our study, previous

studies in specific countries also

showed a high national prevalence of

past-30-day e-cigarette use on 1 or

more days among youths (e.g., 19.2% in

2019 among the US middle- and high-

school students,20 6.2% in 2017 among

Serbian youths aged 13–15 years,21

32.9% in 2017–2018 among Guam

middle- and high-school students22).

These findings suggest that the high

prevalence of e-cigarette use among

youths in many countries is worrying,

and continuous efforts are needed to

prevent and reduce the use of

e-cigarettes among youths.
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The prevalence was lower when

based on using e-cigarettes on 3 or

more days versus 1 or more days (e.g.,

in Guam: 19.0% vs 33.2%). This is con-

sistent with the finding that the preva-

lence of regular cigarette smoking in

youths decreased by 2 times when

based on smoking on 1 or more days

versus 3 or more days in the past

30 days.23 This suggests that the high

prevalence of e-cigarette use on 1 or

more days might include a substantial

proportion of experimenters. Smoking

uptake typically transits through 5

stages: preparation, initial trying, exper-

imentation, regular smoking, and nico-

tine addiction.24 We also found that

nearly one fifth of youths who were

past-30-day e-cigarette users (on$1

day) regularly used e-cigarettes on 21

or more days in their entire life. Our

findings suggest that nearly four fifths

of youths who were past-30-day

e-cigarette users (on$1 day) might be

in preparation for the experimentation

stage. We are not aware of studies

assessing the proportion of experi-

menters who transit to regular users,

but we can speculate that this propor-

tion would not largely differ from that

of combustible cigarettes given the nic-

otine content in the main types of

e-cigarettes. We additionally found that

youths with more days of past-30-day

e-cigarette use were more likely to be

sustained users of e-cigarettes over a

TABLE 4— Associated Factors With Past-30-Day E-Cigarette Use (on �1 Day) Among Youths Aged 12–16
Years in 68 Countries and Territories: 2012–2019

Variable Prevalence, % B AOR (95% CI)a

Sex

Female 6.6 1 (Ref)

Male 11.7 0.546 1.73 (1.65, 1.80)

Age group, y

12–14 8.0 1 (Ref)

15–16 11.2 0.070 1.07 (1.03, 1.12)

Parental smoking status

Neither 7.2 1 (Ref)

Father only 10.3 0.122 1.13 (1.07, 1.19)

Mother only 15.7 0.334 1.40 (1.29, 1.52)

Both 20.4 0.567 1.76 (1.66, 1.87)

Cigarette smoking

No 5.7 1 (Ref)

Yes 33.5 1.971 7.18 (6.84, 7.54)

Other tobacco product use

No 7.5 1 (Ref)

Yes 23.2 1.355 3.88 (3.62, 4.15)

World Bank income level

Low 14.3 0.737 2.09 (1.88, 2.33)

Middle 8.1 1 (Ref)

Upper-middle 8.1 20.088 0.92 (0.78, 1.06)

High 11.0 0.562 1.75 (1.39, 2.12)

Survey year

2012–2015 6.9 1 (Ref)

2016–2019 10.3 0.365 1.44 (1.37, 1.52)

Secondhand smoke exposure

No 4.9 1 (Ref)

Yes 11.8 0.551 1.74 (1.64, 1.84)

Note. AOR5 adjusted odds ratio; CI5 confidence interval. All variables listed in the table were introduced into logistic regression models.

aOdds ratios after adjustment for all potential covariates listed in the table.
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longer period (e.g.,$21 or$51 life-

time days). Therefore, strategies aimed

at preventing experimenters from

becoming sustained smokers are

greatly needed.

We found that the use of

e-cigarettes was strongly associated

with cigarette use. However, the tem-

poral relation between using

e-cigarettes and using combustible

cigarettes is controversial, which

needs to be investigated in further

studies using longitudinal study design

with an adequate follow-up. Although

previous meta-analyses and reviews

based on longitudinal cohort data sug-

gested that e-cigarette use could be a

gateway to cigarette use among

youths,11 the aggregate impact might

be minimal because of the small

increase in smoking initiation among

young people.25 In addition, the infor-

mation on e-cigarette use was self-

reported, and there were several limi-

tations in study designs of previous

studies. Although e-cigarettes have

been regarded as a smoking cessation

aid among adults, they contain plea-

surable flavors that may stimulate a

vaper’s sensory experience.26 Based

on data from the 2016 NYTS in the

United States, the common reasons

for e-cigarette use among students

were the use by family members or

friends, pleasurable flavors, and belief

of it being less harmful than ciga-

rettes.27 These findings highlight the

need for balancing e-cigarettes’ bene-

fits for smoking cessation and their

risks to youths, especially to non-

smokers, which may include prohibit-

ing some flavors in e-cigarettes that

make them more attractive, limiting

added chemicals, ensuring that

e-cigarette cartridges and tanks are

sealed and disposable, and promoting

educational campaigns, such as

including messages with specific

health effects of e-cigarette use.

Although we did not assess trends in

the use of e-cigarettes based on GYTS

because of limited available data in the

data set, we found prevalence of

e-cigarette use increased with survey

years. Several previous studies have

shown an increasing trend in

e-cigarette use among youths.14,28

These findings highlight that policy-

makers should also pay close attention

to effective control measures of

e-cigarette use among youths. Trends

in e-cigarette use prevalence in other

countries and worldwide among youths

should be explored in the future. We

found that male youths and older

youths were more likely to use

e-cigarettes compared with female

youths and younger youths, which may

be related to sex-specific risk-taking

behaviors and peer pressure29,30 as

youths grow older.31 It has been shown

that smoking combustible cigarettes is

influenced by family members.32 We

found a similar association of youth

e-cigarette use with parental cigarette

smoking. In addition, maternal smoking

appears to be more influential on

e-cigarette use among youths than

paternal smoking. This may relate to

generally longer time spent at home by

youths with their mother versus father

and possibly stronger maternal than

paternal influence on children’s behav-

iors.33 Our finding of a relation

between e-cigarette use by youths and

secondhand cigarette smoking expo-

sure likely partly reflects an effect of

parental smoking.34 In addition, sec-

ondhand smoking exposure also

reflects habits by peers and by the gen-

eral public outside of schools.35 These

findings underscore the importance of

smoke-free environments in places

attended by children and youths, and it

might be necessary for policymakers to

consider strategies addressing dispar-

ities in sex and age.

Strengths and Limitations

A strong point of this study was that

data relied on a same standard ques-

tionnaire and sampling strategy in all

countries, making prevalence estimates

directly comparable across countries. In

addition, we examined the frequency of

e-cigarette use (e.g.,$1 day,$3 days,

$ 6 days, or$10 days during the past

30 days), which may help distinguish

experimentation versus regular use.

However, the study also has several

limitations. First, data on e-cigarette

use were self-reported, which may lead

to recall bias with over- or underesti-

mation. Second, data were based on

answers to a single question on

e-cigarettes in the GYTS surveys, so

we are unable to distinguish the use of

different systems of e-cigarettes (i.e.,

ENDS and ENNDS2). Third, because

data were based on cross-sectional

designs, and surveys included in this

study were done on only 1 point of

time, we cannot infer whether the use

of e-cigarettes precedes, follows, or

adds to cigarette smoking among

youths. Fourth, survey years were dif-

ferent across countries (2012–2019),

which may impede the direct compari-

sons. However, the years when the

surveys were conducted were mainly

distributed between 2014 and 2018

(91%; 62 of 68 countries). In addition,

the pooled prevalence of past-30-day

e-cigarette use on 1 or more days

based on the 62 countries between

2014 and 2018 was 9.3% (95%

CI58.2%, 10.4%), which is largely simi-

lar to the pooled prevalence based on

the 68 countries between 2012 and

2019 (9.2%; 95% CI58.2%, 10.2%).
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Fifth, many countries outside the

included 68 countries were not

included in our study because GYTS

data did not include data on e-cigarette

use in those countries. Sixth, GYTS did

not provide information on different

types and flavors of e-cigarettes, which

should be added in later GYTS ques-

tionnaires. Seventh, because the poli-

cies across different countries vary, we

cannot directly answer whether the

policy in the specific country had an

effect on e-cigarette use among youths

worldwide. To answer this question, it

is better to be based on repeated

cross-sectional data at least before and

after the implementation of policy in

the specific country.

Conclusions

In conclusion, we found that e-cigarette

use among youths remains a significant

public health issue worldwide. Further

studies will need to assess to what

extent youths use e-cigarettes and

combustible cigarettes simultaneously

or whether the use of one product

leads to the use of the other. Further-

more, our study emphasizes the need

for adequate strategies and measures

to control tobacco products generally

and e-cigarettes more specifically

among youths globally.
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Adverse Childhood Experiences
Across Birth Generation and LGBTQ1
Identity, Behavioral Risk Factor
Surveillance System, 2019
Phillip M. Hughes, MS, Tabitha L. Ostrout, MS, M�onica P�erez Jolles, PhD, and Kathleen C. Thomas, PhD, MPH

Objectives. To identify and describe differences in exposure to adverse childhood events (ACEs) by

birth generation and lesbian, gay, bisexual, transgender, and queer plus (LGBTQ1) identity.

Methods. Using data from the 2019 Behavioral Risk Factor Surveillance System, we examined the odds

of experiencing 4 or more ACEs for Generation X, millennials, and Generation Z relative to baby

boomers (n556262). We also explored differences between generations based on LGBTQ1 identity.

Results. The odds of experiencing 4 or more ACEs were higher for Generation X (odds ratio [OR]5 1.67;

95% confidence interval [CI]51.52, 1.83), millennials (OR52.12; 95% CI51.92, 2.35), and Generation Z

(OR52.12; 95% CI51.79, 2.52) than for baby boomers. This disparity was amplified by LGBTQ1 identity

(P5 .016). The frequency of individual ACEs also varied by generation.

Conclusions. Exposure to 4 or more ACEs has increased for each generation since the baby boomers,

and more so for the LGBTQ1 population. The ACEs experienced differ by generation.

Public Health Implications. Increasing ACE scores suggest that younger generations may have an

increased risk of ACE-related health problems. Policies are needed to prevent ACE exposure and

address the potential fallout from the ACEs that have seen the largest increases. (Am J Public Health.

2022;112(4):662–670. https://doi.org/10.2105/AJPH.2021.306642)

Adverse childhood experiences

(ACEs) refer to distressing, often

traumatic, events that happen in a per-

son’s life before the age of 18 years,

such as physical, sexual, and emotional

abuse; neglect; and household dysfunc-

tion.1 ACEs can lead to deleterious

effects in adulthood, including worse

physical, behavioral, and economic

health.2,3 Parental ACE scores have

been linked to the child’s ACE score,

raising concerns about intergenera-

tional transfer of ACEs.4,5 A recent sys-

tematic review found that national

trends for certain ACEs are increasing

over time, including incarceration and

drug use.6 However, there is a paucity

of evidence comparing the variation in

frequency of exposure and type of

ACEs experienced between recent birth

cohorts (hereafter, generations).

There are several structural and socio-

logical factors that vary across genera-

tions with the potential to increase ACE

exposure. At the structural level, incar-

ceration rates began climbing in the

1980s, largely from the War on Drugs.7

Similarly, the crack epidemic of the

1980s and the opioid epidemic of the

1990s and 2000s have contributed to

increased drug use and drug-related

deaths.8 Socially, income inequality in

the United States has increased sharply

since the late 1970s, with top-earning

families seeing substantial income gains

while the incomes of the bottom 50% of

families have stagnated.9 Children in

families with lower incomes experience

more ACEs, suggesting that increasing

income inequality may contribute to

higher ACE exposure in children born

after the 1970s.10 Combined, these

changing structural and sociological fac-

tors suggest that exposure to ACEs may

vary among generations.
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Nonmajority groups more heavily

impacted by these structural and socio-

logical changes may have experienced

different patterns in ACE exposure. One

group with potential for change in ACE

exposure is the lesbian, gay, bisexual,

transgender, and queer plus (LGBTQ1)

population. Because of stigma and dis-

crimination, the LBGTQ1 population is at

higher risk of substance use and having a

lower income than non-LGBTQ1 individ-

uals, making themmore likely to be

affected by these structural and sociolog-

ical changes.11,12 Correspondingly, the

LGBTQ1 population may be more

affected by changes in exposure to ACEs.

In addition, there are more openly

LGBTQ1 individuals among millennials

and Generation Z (Gen-Z) than in any

other generation, at 20% compared with

12% of Generation X (Gen-X) and 7% of

baby boomers.13 Unfortunately, LGBTQ1

status remains strongly linked to ACEs,

and this increase in open LGBTQ1 indi-

viduals may result in increased exposure

to ACEs for younger generations.14,15

We explored whether there is a differ-

ence in ACE scores among Gen-Z, millen-

nials, Gen-X, and baby boomers, and

how that relationship varies for people

with LGBTQ1 identities. Given the

increases in ACE-associated structural

and sociological factors between genera-

tions, we hypothesized that exposure to

multiple ACEs has increased for each

generation cohort. Furthermore, given

their sensitivity to these changing factors

and underlying elevated risk of ACEs, we

anticipated that the relationship between

generation and ACE exposure will be

greater for LBGTQ1 individuals.

METHODS

This cross-sectional cohort study used

data from the 2019 Behavioral Risk Fac-

tor Surveillance System (BRFSS). The

BRFSS is an annual survey conducted

by the Centers for Disease Control and

Prevention that collects health risk–re-

lated data using a complex sampling

strategy designed to generalize to the

noninstitutionalized adult US popula-

tion.16 The survey is administered via a

computer-assisted telephone interview

on landlines and cell phones. The

BRFSS consists of core modules cover-

ing demographics and common health

indicators, as well as several optional

modules that vary by state. In 2019, 21

states included the ACEs module, and

14 of those included the Sexual Orien-

tation and Gender Identity module

(Delaware, Florida, Iowa, Kansas, Missis-

sippi, New York, Ohio, Oklahoma,

Rhode Island, South Carolina, Tennes-

see, Virginia, West Virginia, and Wiscon-

sin).16 We used data from the 14 states

that included both modules.

Measures

Adverse childhood experiences. We cal-

culated participant ACE scores by using

the ACE module of the BRFSS.16 The

ACE module contains 11 items: 5 ques-

tions indicating household stressors

(e.g., “Did you live with anyone who

served time or was sentenced to serve

time in a prison, jail, or other correc-

tional facility?”) and 6 questions indicat-

ing household violence (e.g., “Before

age 18, how often did a parent or adult

in your home ever hit, beat, kick, or

physically hurt you in any way? Do not

include spanking.”). Responses were

dichotomized into exposed or unex-

posed for each question and summed

to form a total ACE score as described

elsewhere.17 Responses of “don’t know”

or “refused” were recoded as missing.

Finally, we dichotomized the total ACE

score as either “less than four ACEs” or

“greater than or equal to four ACEs,” as

a cut-score of 4 or more ACEs is fre-

quently identified as a point of concern

in the ACEs outcome literature.1,2

Generation. Generational ranges from

the Pew Research Center were used to

define birth cohorts based on partici-

pant birth year (derived using age at

the time of data collection).18 According

to birth year, participants were classi-

fied as Gen-Z (1997–2001), millennials

(1981–1996), Gen-X (1965–1980), or

baby boomers (1946–1964). Individuals

from earlier generations, born before

1946, were excluded to reduce survi-

vorship bias relating to the long-term

health effects of ACEs.

Sexual orientation and gender identity

status. We used the Sexual Orientation

and Gender Identity module in the

BRFSS to create a binary indicator vari-

able for self-identified LGBTQ1 status.

The Sexual Orientation and Gender

Identity module contains 1 sexual ori-

entation question and 1 gender identity

question.16 The sexual orientation

question asks, “Which of the following

best represents how you think of

yourself?” with response options includ-

ing gay, lesbian, bisexual, something

else, or “straight, that is, not gay.” The

gender identity question asks “Do you

consider yourself to be transgender?”

Participants providing any response

other than straight and not transgen-

der were coded as self-identifying as

LGBTQ1. Responses of “don’t know” or

“refused” were recoded as missing.

Statistical Analysis

Of 71069 people eligible to respond to

both the ACE and Sexual Orientation

and Gender Identity modules, 20.8%

(14807) were missing data for at least

1 module, and 76.5% (n511326) of
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those were missing data for both mod-

ules. The degree of missingness was

not unexpected given the sensitive

nature of the measures and aligns with

missingness reported in previous stud-

ies.14,15 We included an examination of

ACE missingness rates by generation as

part of our initial descriptive analysis of

the sample. We used a complete-case

analysis for the main analyses such that

respondents missing information for

any variables were excluded from the

analyses. For our primary analysis

examining differences in ACE score by

generation, we evaluated an unad-

justed logistic regression model. Next,

we evaluated a multiple logistic regres-

sion model that included generation,

LGBTQ1 status, and the interaction

between generation and LGBTQ1 sta-

tus. Given the use of a logistic model,

interactions were interpreted with a

focus on the direction and magnitude

of the association. For both models, we

conducted sensitivity analyses in which

the reference generation was changed

to Gen-X and then millennials. Finally,

we used x2 analyses to examine the

proportion of respondents exposed to

each individual ACE across generation

and LGBTQ1 status to explore underly-

ing patterns in exposure that may

inform interpretation of the overall ACE

scores. To account for the complex

sampling strategy of the BRFSS, all

analyses included the appropriate

design variables provided by the BRFSS

(weight, cluster, and strata) and were

analyzed using PROC SURVEYLOGISTIC

and PROC SURVEYFREQ in SAS version

9.4 (SAS Institute, Cary, NC).

RESULTS

Our total unweighted sample included a

total of 56262 respondents and was

predominantly non-Hispanic White

(79.98%) and female (54.37%). Four or

more ACEs were reported by 19.26% of

the sample. The majority of the sample

was from the baby boomer generation

(52.89%), followed by Gen-X (25.43%),

millennials (17.86%), and Gen-Z (3.81%).

A total of 5.11% of the respondents

self-identified as LGBTQ1. LGBTQ1

identity was most common among

Gen-Z (16.2%), followed by millennials

(9.7%), Gen-X (4.5%), and baby boomers

(3.1%). Millennials had the highest miss-

ingness for the ACEs measure at 34.6%,

Gen-Z had the lowest at 8.6%, and baby

boomers and Gen-X were in the middle

with 28.2% and 28.6%, respectively

(Appendix A, available as a supplement

to the online version of this article at

http://www.ajph.org).

Generational Differences

The odds of having 4 or more ACEs var-

ied by generation (F3,556575 88.34;

P, .001), with younger generations hav-

ing a higher proportion of individuals

reporting a high ACE score (Table 1).

Compared with baby boomers, the odds

of having 4 or more ACEs were 1.67

times higher for Gen-X (95% confidence

interval [CI]51.52, 1.83), 2.12 times

higher for millennials (95% CI5 1.92,

2.35), and 2.12 times higher for Gen-Z

(95% CI51.79, 2.52). All comparisons

were significant in the sensitivity analy-

ses, with the exception that millennials

and Gen-Z were not significantly

different.

In examining the frequency of each

ACE by generation, we found several

significant differences between the

generations for all ACEs with the excep-

tion of having lived with someone who

had alcohol dependency (Table 2).

Gen-X, millennials, and Gen-Z all experi-

enced more household depression,

drug use, incarceration, parental

divorce, and emotional abuse than did

baby boomers. Millennials and Gen-Z

reported more household depression,

incarceration, parental divorce, and

emotional abuse than Gen-X. Millennials

and Gen-X reported more interparental

TABLE 1— Prevalence of Exposure to 4 or More Adverse Childhood Experiences (ACEs) by Generation:
Behavioral Risk Factor Surveillance System, United States, 2019

Generation, % (95% CI)

PBaby Boomers Generation X Millennials Generation Z

ACEs , .001

$ 4 14.69 (13.92, 15.46) 22.31� (21.06, 23.56) 26.77� (25.21, 28.33) 26.78� (23.64, 29.92)

, 4 85.31 (84.54, 86.08) 77.69� (76.44, 78.94) 73.23� (71.67, 74.79) 73.22� (70.08, 76.36)

Note. CI5 confidence interval. Weighted percentage of people with $4 ACEs in 2019 for baby boomers (1946–1964), Generation X (1965–1980),
millennials (1981–1996), and Generation Z (1997–2001). Percentages are weighted using the design variables for the 2019 Behavioral Risk Factor
Surveillance System. The P values are for the goodness-of-fit x2 test for each ACE.

�Significantly different from baby boomers at P, .05.
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violence and sexual abuse than Gen-Z

or baby boomers, with both reporting

higher proportions of being forced to

touch an adult sexually. Gen-X also

reported receiving more sexual touch-

ing, rape, and physical abuse than any

other generation.

Sexual Orientation and
Gender Identity Status

Our analysis examining self-identified

LGBTQ1 status and generation yielded

significant main effects for both genera-

tion (F3,55657532.10; P, .001) and

LGBTQ1 status (F1,556595111.71;

P, .001). The interaction between

LGBTQ1 status and generation was

also significant (F3,5565753.46; P5 .016;

Figure 1). LGBTQ1 respondents from

Gen-X were not differently likely to

experience 4 or more ACEs than

LGBTQ1 baby boomers (odds ratio

[OR]51.31; 95% CI50.84, 2.04).

LGBTQ1millennials were more likely

to experience 4 or more ACEs than

LGBTQ1 baby boomers (OR51.84;

95% CI51.26, 2.71). Finally, LGBTQ1

individuals from Gen-Z had higher

odds of experiencing ACEs than

LGBTQ1 baby boomers, but the dif-

ference did not reach statistical signifi-

cance (OR51.61; 95% CI50.99, 2.64).

In the sensitivity analyses, no LGBTQ1

individuals from any generation signifi-

cantly differed from LGBTQ1mem-

bers of Gen-X, and only LGBTQ1 baby

boomers differed from LGBTQ1

millennials.

There were noticeable differences

in the individual ACEs reported by

generation for LGBTQ1 respondents

(Table 3). Gen-X, millennials, and

Gen-Z were all more likely to have

experienced household depression,

incarceration, and divorce than were

baby boomers. Gen-X and millennials

reported more exposure to interpar-

ental violence than baby boomers.

Millennials and Gen-Z both had higher

rates of emotional abuse than Gen-X

and baby boomers. Gen-X more fre-

quently reported rape than other gen-

erations. Millennials experienced

more household drug use than other

generations.

DISCUSSION

We examined ACE exposure through a

new lens by exploring generational dif-

ferences in ACEs in general and by

LGBTQ1 status. The proportion of peo-

ple with 4 or more ACEs, considered to

be an indicator of potential toxic stress

and trauma, is substantially higher for

generations following the baby boom-

ers. Millennials reported the highest

proportion of 4 or more ACEs, followed

by Gen-Z and Gen-X. Household depres-

sion, drug use, incarceration, divorce,

and emotional abuse appeared to be

universally higher across Gen-X, millenni-

als, and Gen-Z, while several other

unique ACEs were elevated for each

generation. This finding is consistent

with a recent systematic review on

trends in individual ACEs that found

increases in drug overdoses from 1979

to 2016 and an increase in the divorce

rate from 1950 to 2000.6

TABLE 2— Prevalence of Exposure to Each Adverse Childhood Experience (ACE) by Generation:
Behavioral Risk Factor Surveillance System, United States, 2019

ACEs

Generation, % (95% CI)

PBaby Boomers Generation X Millennials Generation Z

Household depression 12.28 (11.52, 13.04) 17.84� (16.69, 18.99) 26.37� (24.85, 27.88) 31.47� (28.01, 34.93) , .001

Household alcoholism 21.95 (21.06, 22.83) 23.41 (22.19, 24.63) 23.94 (22.52, 25.35) 22.89 (19.84, 25.94) .17

Household drug use 6.25 (5.73, 6.76) 12.04� (11.05, 13.02) 17.04� (15.80, 18.27) 15.74� (13.39, 18.10) , .001

Household incarceration 4.18 (3.64, 4.71) 7.85� (7.03, 8.68) 13.86� (12.65, 15.08) 16.43� (13.88, 18.99) , .001

Parental divorce 19.87 (18.97, 20.76) 35.64� (34.15, 37.12) 42.38� (40.62, 44.14) 40.87� (37.18, 44.55) , .001

Interparental violence 15.63 (14.82, 16.45) 19.10� (17.91, 20.30) 17.77� (16.48, 19.06) 17.38 (14.70, 20.05) , .001

Physical abuse 23.74 (22.78, 24.71) 26.74� (25.36, 28.12) 24.67 (23.12, 26.22) 23.45 (20.37, 26.53) .017

Emotional abuse 29.99 (28.94, 31.03) 35.28� (33.87, 36.70) 41.77� (40.02, 43.53) 44.53� (40.73, 48.33) , .001

Touched sexually 10.87 (10.16, 11.58) 13.19� (12.17, 14.22) 11.15 (10.00, 12.31) 8.9 (6.94, 10.86) , .001

Forced to touch sexually 7.40 (6.82, 7.97) 10.41� (9.49, 11.33) 9.04� (7.99, 10.09) 7.41 (5.47, 9.35) , .001

Rape 4.37 (3.93, 4.82) 6.44� (5.68, 7.20) 5.54 (4.66, 6.42) 4.19 (2.66, 5.72) , .001

Note. CI5 confidence interval; LGBTQ15 lesbian, gay, bisexual, transgender, and queer plus. Percentages are weighted using the design variables for
the 2019 Behavioral Risk Factor Surveillance System. The P values are for the goodness-of-fit x2 test for each ACE.

�Significantly different from baby boomers at P, .05.
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LGBTQ1 identity was associated with

greater differences between genera-

tions when compared with baby boom-

ers, but not Gen-X. Upon examination

of individual ACEs experienced by gen-

eration and by LGBTQ1 status, ACEs

were higher overall for LGBTQ1 indi-

viduals, and there were also differences

in ACE exposure across generations for

LGBTQ1 individuals. These findings

suggest that exposure to ACEs has been

increasing over time and more so for

LGBTQ1 individuals. These findings are

relevant as they may have substantial

long-term health implications for youn-

ger generations, especially LGBTQ1 indi-

viduals. In addition, these differences in

exposure to individual ACEs across

generations may provide guidance

toward structural factors that could be

addressed to stem the exposure to

ACEs. Furthermore, while we described

changes in the individual ACEs to which

each generation was exposed, we

believe these differences may warrant a

more thorough analysis than was within

the scope of this study. Future studies

should apply advanced analytic techni-

ques to better characterize these differ-

ent profiles of exposure and identify

potential health outcomes associated

with different ACE exposure profiles.

Limitations

This study had several limitations. First,

we conducted this study by using data

from a cross-sectional survey. While

the BRFSS is designed and weighted to

be representative, the self-report

nature of this sample does include a

risk for bias. In particular, recall bias

may be a factor that affects how many

ACEs are reported by each generation

because of the differences in age at

data collection. Thankfully, previous

studies have shown that ACE recall is

generally stable over time, but caution

may still be warranted.19 Furthermore,

the use of these cross-sectional data

also confers some additional strengths

by facilitating the examination of

LGBTQ1 individuals, as longitudinal

data of this population is scarce and

often limited to more recent years.

These data also mitigate some genera-

tional differences in responding, as all

Generation
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Baby Boomers Gen-X Millennial Gen-Z

Not 
LGBTQ+ LGBTQ+

Not 
LGBTQ+ LGBTQ+

Not 
LGBTQ+ LGBTQ+

Not 
LGBTQ+ LGBTQ+

Unweighted no. 4 143 241 3 009 240 2 300 481 462 162
Weighted no. 2 200 353 123 941 2 500 999 228 608 2 639 858 608 682 657 548 306 187

Weighted % 14.4 22.0 21.5 37.6 24.2 49.7 22.6 44.2

FIGURE 1— Prevalence of Exposure to 4 or More Adverse Childhood Experiences by Generation and LGBTQ1 Identity:
Behavioral Risk Factor Surveillance System, United States, 2019

Note. LGBTQ15 lesbian, gay, bisexual, transgender, and queer plus. Weighted frequency of people with 4 or more adverse childhood experiences (ACEs) in
2019 by LGBTQ1 identity for baby boomers (1946–1964), Generation X (1965–1980), millennials (1981–1996), and Generation Z (1997–2001). Vertical error
bars represent the 95% confidence interval for the estimated percentages. Tests of main effects and interaction for generation (F7,55653532.10; P, .001),
LGBTQ1 (F7,556595111.71; P, .001), and generation � LGBTQ1 (F7,55657532.10; P5 .016).
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respondents were subject to the same

social norms at the time of the survey.

Future studies should seek to replicate

this study prospectively via longitudinal

cohorts or by examining ACEs reported

at a fixed time point for each genera-

tion (e.g., at age 18 years). In addition,

there is a risk of nonresponse bias

because of the elevated missingness in

the data. In particular, there was some

concern that older generations may

be less willing to report ACEs because

of generational differences in social

norms. Upon examination, there was

generational variation in nonresponse

to the ACE items. However, it was not

driven by older generations. Future

work is needed to assess the impact of

differential missingness in ACE studies.

Second, our assessment of ACEs was

limited to the ACEs included in the

BRFSS. There remains an ongoing dis-

course regarding which additional

childhood experiences should be

added to the ACEs module, such as bul-

lying and economic hardship.20 Future

studies should seek to examine gener-

ational differences in exposure to ACEs

that are not included in the BRFSS.

Third, Gen-Z only accounted for

approximately 4% of our sample,

potentially limiting our findings. This

limitation is primarily attributable to

Gen-Z being the youngest cohort, as

most of Gen-Z was aged younger than

18 years and ineligible to be included in

the 2019 BRFSS sample. Future studies

will need to examine the prevalence

of ACEs in Gen-Z further to identify

TABLE 3— Prevalence of Exposure to Each Adverse Childhood Experience (ACE) by Generation and
LGBTQ1 Identity: Behavioral Risk Factor Surveillance System, United States, 2019

ACEs

Generation, % (95% CI)

Baby Boomers Generation X Millennials Generation Z P

LGBTQ1

Household depression 15.35 (11.23, 19.47) 35.33� (28.02, 42.63) 48.78� (43.27, 54.28) 44.82� (36.52, 53.11) , .001

Household alcoholism 28.95 (22.38, 35.51) 36.9 (29.46, 44.33) 34.94 (29.97, 39.91) 32.56 (24.85, 40.28) .47

Household drug use 11.89 (7.71, 16.08) 22.81 (15.71, 29.9) 28.96� (23.97, 33.96) 21.91 (15.67, 28.16) , .001

Household incarceration 6.08 (2.99, 9.17) 20.32� (13.18, 27.46) 21.11� (17.09, 25.12) 23.18� (16.73, 29.62) , .001

Parental divorce 25.11 (17.68, 32.55) 40.72� (33.04, 48.40) 47.15� (41.67, 52.64) 47.40� (38.88, 55.92) , .001

Interparental violence 17.37 (12.97, 21.77) 31.37� (24.02, 38.71) 28.15� (23.52, 32.77) 24.95 (17.81, 32.09) .021

Physical abuse 30.18 (23.55, 36.81) 38.16 (30.67, 45.65) 39.78 (34.40, 45.16) 33.65 (25.83, 41.47) .19

Emotional abuse 36.29 (29.90, 42.67) 49.50 (41.85, 57.15) 63.08� (57.68, 68.48) 57.19� (48.44, 65.94) , .001

Touched sexually 21.98 (15.20, 28.76) 33.21 (25.93, 40.49) 24.63 (19.79, 29.48) 16.63 (10.34, 22.93) .008

Forced to touch sexually 18.87 (12.21, 25.54) 30.39 (23.12, 37.67) 19.97 (15.75, 24.19) 15.25 (8.99, 21.51) .011

Rape 10.24 (6.28, 14.19) 22.57� (15.77, 29.36) 14.02 (10.38, 17.66) 10.54 (4.68, 16.39) .008

Not LGBTQ1

Household depression 12.16 (11.39, 12.94) 16.93� (15.78, 18.07) 23.85� (22.31, 25.39) 28.29� (24.47, 32.10) , .001

Household alcoholism 21.69 (20.81, 22.57) 22.70 (21.48, 23.92) 22.70 (21.23, 24.17) 20.59 (17.31, 23.86) .4

Household drug use 6.04 (5.53, 6.55) 11.47� (10.51, 12.43) 15.70� (14.45, 16.94) 14.27� (11.78, 16.77) , .001

Household incarceration 4.11 (3.56, 4.65) 7.20� (6.43, 7.97) 13.05� (11.77, 14.33) 14.82� (12.06, 17.59) , .001

Parental divorce 19.67 (18.79, 20.55) 35.37� (33.86, 36.88) 41.84� (39.98, 43.70) 39.31� (35.23, 43.38) , .001

Interparental violence 15.57 (14.74, 16.40) 18.46� (17.27, 19.65) 16.61 (15.27, 17.94) 15.57 (12.75, 18.39) .006

Physical abuse 23.50 (22.54, 24.47) 26.14� (24.75, 27.54) 22.98 (21.37, 24.58) 21.02 (17.72, 24.32) .003

Emotional abuse 29.75 (28.69, 30.81) 34.54� (33.11, 35.96) 39.38� (37.55, 41.21) 41.51� (37.32, 45.70) , .001

Touched sexually 10.46 (9.78, 11.14) 12.15� (11.15, 13.14) 9.64 (8.49, 10.79) 7.06� (5.20, 8.92) , .001

Forced to touch sexually 6.97 (6.44, 7.50) 9.37� (8.49, 10.24) 7.81 (6.75, 8.88) 5.54 (3.70, 7.38) .001

Rape 4.16 (3.72, 4.59) 5.59� (4.89, 6.30) 4.59 (3.70, 5.48) 2.68 (1.46, 3.90) .001

Note. CI5 confidence interval; LGBTQ15 lesbian, gay, bisexual, transgender, and queer plus. Weighted frequency of people with each ACE in 2019 by
LGBTQ1 identity for baby boomers (1946–1964), Generation X (1965–1980), millennials (1981–1996), and Generation Z (1997–2001). Percentages are
weighted using the design variables for the 2019 Behavioral Risk Factor Surveillance System. The P values are for the goodness-of-fit x2 test for each
ACE.

�Significantly different from baby boomers at P, .05.
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potential differences between older

and younger members of Gen-Z.

Health Implications

Our findings have concerning health

implications, as ACEs are a well-

established and highly documented

risk factor for myriad chronic physical

and mental health conditions.2,3 An

increase in 4 or more ACEs among

younger generations may in part

explain observed upward trends in

ACE-associated chronic conditions rela-

tive to baby boomers. For example, mil-

lennials and Gen-Z have been found to

have higher incidences of mental

health conditions and suicide deaths

than previous generations.21,22 While it

is too early to identify any real differ-

ences in the long-term health of Gen-Z,

there is some early evidence that mil-

lennials are experiencing worse chronic

health outcomes than Gen-X, and that

the health trajectory of Gen-X and mil-

lennials is worse than that of baby

boomers.22,23 It will be important for

future studies to examine trends in

ACE-related outcomes to identify any

increases that may be related to the

increased prevalence of ACEs. In addi-

tion, work is needed to understand the

role that increased effort to mitigate

the effects of ACEs may have on the

relationship between increased gener-

ational ACEs and any potential health

outcomes. Current and future efforts

to address chronic health may need to

be updated to account for the shifting

ACE landscape.

Our study results showing increased

disparity between generations for peo-

ple who identify as LGBTQ1 is cause

for additional concern, as there is

already existing literature on the health

disparities the LGBTQ1 population

faces, and increasing ACEs may serve

to exacerbate those disparities.14,24

Particularly concerning are the findings

that 49.7% of LGBTQ1millennials and

44.2% of LGBTQ1 Gen-Z reported 4 or

more ACEs. With previous surveys find-

ing that 20% of millennials and Gen-Z

self-identify as LGBTQ1, the potential

public health impact of these high ACE

scores is immense.13 There is a docu-

mented need for targeted efforts seek-

ing to improve the health of the

LGBTQ1 population, and our findings

suggest that this effort may be more

critical than previously anticipated.24,25

Broadly, several intervention strate-

gies have been found to effectively

reduce ACE exposure at the family,

school, and clinic level, and efforts to

implement these strategies should be

expanded and targeted toward the

ACEs most frequently experienced in

the current generation.26 For example,

psychoeducational trainings on family

conflict management and integrating

social-emotional learning in schools

have been successful.26 Regardless of

the specific strategy, 1 of the key com-

ponents is improving the frequency

with which clinicians screen for and

discuss ACEs.26 Previous work on

LGBTQ1 health care has suggested the

broad adoption of trauma-informed

care for this population, a position that

is reinforced by our findings.24 Given

the increased prevalence of ACEs in

younger generations, however, adopt-

ing a trauma-informed approach to

care more broadly may be prudent.

Policy Implications

Our results suggest that each genera-

tion has faced unique challenges

regarding exposure to ACEs. In addition

to the universal increases in several

ACEs, Gen-X experienced the most sex-

ual abuse and physical abuse, while

Gen-Z had the most exposure to

household depression, parental incar-

ceration, and emotional abuse. The mil-

lennial generation appeared to be a

transitional generation, experiencing

some of the interparental violence and

sexual abuse reported by Gen-X as well

as the emotional abuse and household

dysfunction experienced by Gen-Z. If

the differential exposure to ACEs

among generations reflects the influ-

ence of structural factors, then our

findings may be suggestive of policy

areas that should be evaluated for their

role in exposure to ACEs.

There is an extensive literature docu-

menting effective strategies for reduc-

ing ACE exposure. Universal clinical

approaches, such as increasing mental

health and intimate partner violence

screenings for all parents during peri-

natal care, as well as targeted interven-

tions, such as nurse–family partnership

programs, have achieved success in

reducing ACEs.27,28 In addition, eco-

nomic and social policies have shown

considerable promise regarding ACEs,

such as implementing an earned

income tax credit, raising the minimum

wage, and providing quality early child-

hood education.28,29 Increasing finan-

cial support for these strategies at the

federal, state, and county level has sig-

nificant potential to reduce future ACE

exposure and represents an opportu-

nity for improving the health of future

generations.

Gen-X, millennials, and Gen-Z have

seen increased exposure to household

depression and emotional abuse, both

of which may be addressed through

increasing access to mental health

care. Depression is highly treatable

with evidence-based therapies, and

mental health care for parents has

been identified as a highly effective

method for preventing child abuse.30
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More broadly, improving the use of

mental health care among millennials

and Gen-Z may aid in reducing the

health impacts of ACEs while also

reducing the risk of intergenerational

transfer of ACEs to the next generation.

However, there are currently well-

established barriers to mental health

care, including workforce shortages

and insurance limitations, which will

need to be modified at the policy

level.31,32 Gen-X, millennials, and Gen-Z

all have experienced increases in

household drug use and parental incar-

ceration. Both increasing drug use and

increasing incarceration have been at

least partially attributed to the War on

Drugs and could be addressed through

substance use policy reform address-

ing mandatory minimums for nonvio-

lent drug offenses and improving

access to substance use treatment.33

As the prevalence of people openly

identifying as LGBTQ1 increases,

implementing policies that promote

LGBTQ1 acceptance and reduce

stigma will be vital for reducing ACEs.

Policies codifying equal rights protec-

tion for LGBTQ1 individuals are essen-

tial in addressing discrimination. In

addition, policies designed to promote

inclusivity in schools, such as the for-

mation of gay–straight alliance student

groups and providing funding for Safe-

Zone training programs have been

shown to reduce stigma.34 Finally, pro-

viders competent and comfortable

treating the LGBTQ1 population are in

short supply, and health policies that

increase access to physical and mental

health care for LGBTQ1 individuals

will be paramount in efforts to mitigate

the deleterious effect of ACEs.24,25 In

particular, improving access to mental

health care for the LGBTQ1 population

should be addressed, as 63% of LGBTQ1

millennials and 57% of LGBTQ1

people from Gen-Z reported emo-

tional abuse.

Public Health Implications

Our results indicate that exposure to

ACEs varies by generation, several ACEs

are increasing among younger genera-

tions, and LGBTQ1 status is associated

with greater ACE exposure and genera-

tional differences. These findings sug-

gest that there may be an increase in

ACE-related chronic health conditions as

Gen-X, millennials, and Gen-Z age, which

has implications for health care spend-

ing and the available workforce trained

in trauma-informed care for these popu-

lations as they age. There may be oppor-

tunities for policy-level changes to

reduce ACEs among future generations,

such as improving ACE screening,

increasing access to mental health care

and substance use treatment, ending

the War on Drugs, raising the minimum

wage, and increasing access to quality

early childhood education. Further effort

is needed to identify and implement

effective preventive measures.
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Disparities in Breastfeeding Initiation
Among African American and Black
Immigrant WIC Recipients in the
District of Columbia, 2007–2019
Amira A. Roess, PhD, MPH, Rebecca C. Robert, PhD, MS, Doris Kuehn, MS, RD, Nwanneamaka Ume, MPH,
Brianna Ericson, MPH, Emily Woody, MPH, RDN, Swathi Vinjamuri, BE, and Paulette Thompson, MS, RDN

Objectives. To estimate differences in breastfeeding initiation (BFI) rates between African Americans

and Black immigrants enrolled in the District of Columbia Special Supplemental Nutrition Program for

Women, Infants and Children (WIC) between 2007 and 2019.

Methods.We used data collected as part of routine WIC program activities for first-time mothers

(n538142). Using multivariable logistic regression models, we identified determinants of BFI for African

Americans, Black immigrants, non-Hispanic Whites, and Hispanics. To assess the trend in BFI over time,

we calculated the average of the annual percentage changes.

Results. Compared with African Americans, Black immigrants had a 2.7-fold higher prevalence and

Hispanics had a 5.8-fold higher prevalence of BFI. The average of the annual percentage changes was

0.85 for Hispanics, 3.44 for Black immigrants, 4.40 for Non-Hispanic Whites, and 4.40 for African

Americans. African Americans had the only statistically significant change (P, .05). Disparities in BFI

persisted over the study period, with African Americans demonstrating the lowest rates each year.

Conclusions. Significant differences exist in BFI between Black immigrants and African Americans.

Combining African Americans and Black immigrants masks important differences, overestimates rates

among African Americans, and may lead to missed opportunities for targeting interventions and policies

to improve breastfeeding. (Am J Public Health. 2022;112(4):671–674. https://doi.org/10.2105/

AJPH.2021.306652)

Breastfeeding reduces the risk for

sudden infant death syndrome,

infectious diseases, asthma, obesity,

and type 2 diabetes in infants and chil-

dren, and for breast and ovarian cancer

in women who breastfed, all of which

disproportionately affect African Ameri-

can populations.1 Healthy People

2020’s target for breastfeeding initia-

tion (BFI; 81.9%) was met nationally by

the year 2014, but not by all racial/eth-

nic groups.2 Persistent disparities by

race/ethnicity remain; the Centers for

Disease Control and Prevention’s most

recently reported data show that BFI is

lowest among non-Hispanic Blacks,

which, at 73.7%, falls short of the

Healthy People 2020 target.3

However, current federal race/ethnic-

ity classifications are problematic

because they may mask potentially

important differences in health behav-

iors and outcomes among the Black

American population.4 For example, a

recent systematic review of breastfeed-

ing practices of Black immigrants

residing in high-income countries

provides evidence of high BFI (90%).5

Others report statistically greater odds

of BFI among Black immigrants than

among nonimmigrant Blacks in the

United States.6–8 Without detailed

data by race/ethnicity, the potential

for poorly targeted interventions and

policies exists, and opportunities to

improve breastfeeding may be missed.

We did not find any literature estimat-

ing BFI differences between Black

American subgroups of women in the
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Special Supplemental Nutrition Pro-

gram for Women, Infants, and Children

(WIC). Our objective was to estimate BFI

rate differences between African Ameri-

cans and Black immigrants enrolled in

the District of Columbia WIC program

over time.

METHODS

We conducted a secondary analysis of

de-identified data collected as part of

routine WIC program activities in the Dis-

trict of Columbia WIC program. We

extracted data for all mothers who gave

birth to a first child, singleton infant

between January 1, 2007 and December

31, 2019 (n538142). The final models

consisted of all women with breast-

feeding behavior data specified and

no missing responses for the indepen-

dent variables included (n535 108).

Outcome

We determined the outcome, BFI (yes

or no), using WIC food package issuance

data, a valid indicator for breastfeeding

behavior.9 At the first WIC site visit fol-

lowing the infant’s birth, WIC staff collect

breastfeeding behavioral data to deter-

mine eligibility for WIC benefit issuance

(i.e., receipt of food package for the

mother, formula, or both).

Determinants

We based selected sociodemographic

and other potential determinants on a

literature review, which included mater-

nal age (aged#20, 21–30, 31–45, or

$46 years), education (,high school,

high school graduate or equivalent, and

.high school education), maternal

marital status (married or unmarried),

household size (1–2, 3–4, 5–6, or$7),

low birth weight status (yes or no), year

of participation (continuous variable),

and race/ethnicity (non-Hispanic White,

Hispanic, and Black, which included 2

subgroups: African American and Black

immigrants). We defined African Ameri-

cans as those self-reporting as African

American, not Hispanic, and speaking

English only. We defined Black immi-

grants as those self-reporting as African

American, not Hispanic, and speaking a

language other than English.10

Statistical Analysis

We conducted bivariate analyses

between the outcome (BFI) and each

of the potential determinants, and

between pairs of sociodemographic

variables to assess their relation and

multicollinearity. We included variables

associated with BFI in the bivariate

analysis (P, .05) or that we found

important from the literature in the

final models. Using a multivariable

logistic regression model, we estimated

adjusted odds ratios (AORs) and 95%

confidence intervals (CIs) between BFI

and potential determinants. To assess

the trend over time in BFI, we calcu-

lated the average of the annual per-

centage changes (AAPC). We tested the

hypothesis of whether the true average

was greater than zero based on a

2-sided t test. We conducted all analy-

ses with Stata version 16 (StataCorp,

LP, College Station, TX).

RESULTS

Almost half of the sample was aged 21

to 30 years (50.4%), possessed a high

school degree or equivalent (45.0%),

and lived in a household of 3 to 4 peo-

ple (46.7%). Most were unmarried

(89.2%) and 10.0% gave birth to a low

birth weight baby. The number of

women enrolled in WIC each year

decreased over time, from 2426 in

2007 to 2210 in 2019. The largest

racial/ethnic group was the Black sub-

group of African American (74.8%), fol-

lowed by Hispanic (16.9%), the Black

subgroup of Black immigrant (6.0%),

and non-Hispanic White (2.0%).

The average BFI rate was 48.6%. It

was highest among Hispanics (77.7%),

followed by Black immigrants (69.6%),

non-Hispanic Whites (60.9%), and finally

African Americans (39.9%). In the multi-

variable analysis, married compared

with unmarried recipients and recipi-

ents with more than a high school edu-

cation compared with those with less

education had a significantly higher

prevalence of BFI (Table A, available as

a supplement to the online version of

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

Recipients in the youngest and oldest

age groups had a significantly lower

prevalence of BFI than did those aged

21 to 45 years. Those who gave birth to

a low birth weight baby and recipients

who lived in households with 7 or more

people compared with smaller house-

holds had a significantly lower preva-

lence of BFI.

A significant increase in BFI occurred

over the 13-year study period (AOR5

1.06; 95% CI51.05, 1.06). Race/ethnic-

ity demonstrated the strongest associa-

tion with the outcome. Compared with

African Americans, Hispanics had a 5.8-

fold higher prevalence of BFI and Black

immigrants had a 2.7-fold higher prev-

alence. The AAPC was 0.85 for His-

panics, 3.44 for Black immigrants, 4.40

for non-Hispanic Whites, and 4.40 for

African Americans; the last group was

the only one with a statistically signifi-

cant change (P, .05; Figure 1). Dispar-

ities in BFI persisted over the study

period, with African Americans dem-

onstrating the lowest rates each year

(Figure 1).
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DISCUSSION

We uncovered significant differences in

BFI between Black immigrants and Afri-

can Americans enrolled in the District of

Columbia WIC program. These results

align with the literature, with findings of

higher BFI for Black immigrants than for

African Americans.6–8 Overall, BFI

increased significantly over time in the

study population, mirroring the national

temporal trend,2 but at lower prevalence

rates. This is similar to national data on

WIC recipients compared with the gen-

eral US population.3 Differentiating

between African Americans and Black

immigrants showed a significant annual

increase in BFI among African Americans

but a modest, statistically nonsignificant

increase in all other groups.

As with most program data, inherent

limitations exist. WIC data are collected

to evaluate program impact on breast-

feeding and other health and nutrition

outcomes and to adjust the issuance

of WIC benefits recipients receive (i.e.,

not for research purposes). Potential

self-report bias may include underre-

porting breastfeeding behavior to obtain

formula vouchers or overreporting to

receive additional maternal food package

issuance. Using primary language spoken

at home to identify Black immigrants

may underestimate this population, par-

ticularly in the District of Columbia, where

some Black immigrants may come from

English-language countries.10

Differentiating Black American WIC

recipients by primary language spoken at

home allowed us to conduct this study

of WIC recipients. Our findings add to the

literature on the importance of differenti-

ating between racial/ethnic subgroups

when evaluating behaviors, health, and

development outcomes.4,7,11,12 This is

the first study, to our knowledge, to

examine Black American subgroups

enrolled in WIC. WIC and other federal

programs can employ similar methods

to evaluate the reach and impact of

their programs using readily available

data that may include language spo-

ken at home or place of birth.

PUBLIC HEALTH
IMPLICATIONS

In our analysis of a diverse, low-income

population enrolled in the District of

Columbia WIC program over a 13-year
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FIGURE 1— Breastfeeding Initiation Rate (%) by Race/Ethnicity With Black Subgroups in the District of Columbia
Special Supplemental Nutrition Program for Women, Infants and Children (WIC) population: 2007–2019

Note. AAPC5 average annual percentage change. The sample size was n536015. AAPC in rate, 2007–2019: Hispanic50.92; Black immigrant52.78; and
African American54.51 (P, .05). Non-Hispanic Whites not shown because of low numbers.
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period, African Americans experienced

the lowest BFI rates, whereas Black

immigrants demonstrated significantly

higher rates. Combining African Ameri-

can and Black immigrant subgroups

masks important differences and over-

estimates rates among African Ameri-

cans. This in turn overestimates the

impact of interventions, particularly

among African Americans, and may

lead to missed opportunities for target-

ing interventions and policies to

improve breastfeeding.
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Menstrual Product Insecurity
Resulting From COVID-19–Related
Income Loss, United States, 2020
Marni Sommer, DrPH, MSN, Penelope A. Phillips-Howard, PhD, Caitlin Gruer, MPH, Margaret L. Schmitt, MPH,
Angela-Maithy Nguyen, MPH, Amanda Berry, MPH, Shivani Kochhar, MSc, Sarah Gorrell Kulkarni, MPH,
Denis Nash, PhD, MPH, and Andrew R. Maroko, PhD

Objectives. To identify key effects of the pandemic and its economic consequences on menstrual

product insecurity with implications for public health practice and policy.

Methods. Study participants (n51496) were a subset of individuals enrolled in a national (US)

prospective cohort study. Three survey waves were included (March–October 2020). Menstrual product

insecurity outcomes were explored with bivariate associations and logistic regression models to

examine the associations between outcomes and income loss.

Results. Income loss was associated with most aspects of menstrual product insecurity (adjusted odds

ratios from 1.34 to 3.64). The odds of not being able to afford products for those who experienced

income loss was 3.64 times (95% confidence interval [CI]52.14, 6.19) that of those who had no income

loss and 3.95 times (95% CI51.78, 8.79) the odds for lower-income participants compared with higher-

income participants.

Conclusions. Pandemic-related income loss was a strong predictor of menstrual product insecurity,

particularly for populations with lower income and educational attainment.

Public Health Implications. Provision of free or subsidized menstrual products is needed by

vulnerable populations and those most impacted by pandemic-related income loss. (Am J Public Health.

2022;112(4):675–684. https://doi.org/10.2105/AJPH.2021.306674)

By March 23, 2021, the United

States had experienced approxi-

mately 29.9 million COVID-19 cases

and 544131 deaths.1 The negative

impacts of COVID-19 across the United

States range from illness to significant

economic impact. Unemployment has

grown substantially; millions lack access

to basic goods and services, such as

health care, food, and housing.2,3 The

pandemic has had gendered implica-

tions, including women’s increased vul-

nerability to the social and economic

repercussions of lockdowns and

expanded caretaking roles.4 A key

aspect of the gendered experience of

COVID-19 has remained inadequately

explored—that of how the pandemic

affected the experience of managing

menstruation, including access to men-

strual products.

Recently, there has been growing

attention globally to “period poverty” or

the inability to afford menstrual prod-

ucts as needed.5,6 Although minimal

evidence exists across the United

States, it is likely that more people

struggle to afford menstrual products

than is documented.6–8 During the pan-

demic, US women’s economic security

has significantly decreased, with

women more likely to have become

unemployed than men.9 Food bank

dependence increased significantly,

with some organizations reporting a

60% increase in users,10,11 and there

has been an increased reliance on

support services for other essential

necessities.12 Menstrual products are

not included within most US public

assistance programs and cannot be

purchased under the Supplemental

Nutrition Assistance Program or the

Special Supplemental Nutrition Pro-

gram for Women, Infants, and Children.
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However, in March 2020, with the pas-

sage of the Coronavirus Aid, Relief, and

Economic Security Act, the US govern-

ment classified menstrual products as

medical expenses, enabling the use of

flexible spending accounts or health

savings accounts and health reimburse-

ment arrangements to purchase prod-

ucts.13 While this indicates progress,

only certain segments of the population

will benefit, as it still requires knowing

that funds can be used for menstrual

products and having the funds to pur-

chase them.

Those who menstruate may have

faced noneconomic COVID-19–related

barriers to accessing menstrual prod-

ucts, including being unable to leave

home because of underlying health

conditions, transportation challenges,

or an inability to purchase online

because of lack of Internet access or

credit. An added barrier was the

depleted stocks because of short-

ages.14 Menstruation also continues to

be perceived as something to be kept

hidden, and a matter of personal, not

societal, responsibility.15 People may

thus feel embarrassed or ashamed

seeking products from free sources,

like foodbanks,6,16 or may be suffering

frommenstrual leaks because of inade-

quate access to products. Challenges

may be greater for those newly men-

struating who may lack access to peer

groups as sources of menstrual prod-

ucts given the shift to virtual learning.17

Understanding if the pandemic has

contributed negative experiences in

managing menstruation is essential to

devise appropriate policy and social

support solutions.18

We identified key effects of the pan-

demic and its economic consequences

on the ability to manage menstruation

and explored what characteristics

increase risk of menstrual product

insecurity, both having implications for

public health practice and policy.

METHODS

Study participants were a subset of

individuals enrolled in the Communi-

ties, Households, and SARS-CoV-2 Epi-

demiology (CHASING COVID) Cohort

Study. CHASING COVID is a national

prospective cohort study of 6753

adults launched on March 28, 2020, to

understand the spread and impact of

the severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) pandemic,

detailed in a previous publication.19

Study visits (completion of online ques-

tionnaires) occur every 1 to 3 months

and will continue through December

2021. Eligibility was determined during

cohort screening enrollment. To be eligi-

ble for inclusion in the cohort, individu-

als had to (1) reside in the United States

or a US territory, (2) be aged 18 years or

older, (3) provide a valid e-mail address,

and (4) demonstrate early engage-

ment in longitudinal study activities.

Study participants were recruited via

advertisements in both English and

Spanish on social media platforms

(e.g., Facebook, Instagram, and Scruff),

Qualtrics Panel, or via referral to the

study (anyone with knowledge of the

study was allowed to invite others).

Study staff systematically monitored

cohort demographics and proactively

adjusted advertisement strategies to

balance geographic and sociodemo-

graphic characteristics of respond-

ents. Data were collected by using

Qualtrics (Qualtrics, Provo, UT).

For inclusion in this analysis, partici-

pants (1) could not be currently preg-

nant and (2) answered “yes” to the

question “Since March 2020, have you

menstruated?”

Variable Definitions

Menstrual product insecurity outcomes.

All menstruation-related variables were

from the third wave of surveys (com-

pleted by 75% of the CHASING COVID

cohort participants), executed between

October 15 and November 19, 2020.

The questions were asked of all female,

nonbinary, or transgender male partici-

pants who were not currently pregnant

and had menstruated since March

2020 (a total of 1496 participants). Six

outcome variables were designed to

understand the impact of the COVID-19

pandemic on challenges around man-

aging menstruation and specific causes

of difficulties related to acquiring men-

strual products, including affordability

and accessibility. Additional variables

sought to capture coping mechanisms

if participants were unable to afford or

access products. Lastly, we sought to

explore the emotional impact of not

being able to access or afford products

by exploring levels of stress around

managing menstruation.

We assessed “change in menstrual

management” with “Since March 2020,

you have not experienced change

related to your sanitary product.” In

models, coding was reversed so that

“yes” indicated that there were changes

(i.e., the participant’s menstrual man-

agement was affected), and “no” indi-

cated that there were no changes. This

variable is designed to capture overall

impact. We assessed “not affordable”

with “Since March 2020, I have not

been able to buy the sanitary product I

normally use because I could not afford

it.” We assessed “not available” with

“Since March 2020, I have not been

able to buy the sanitary product I nor-

mally use because it was not available

in the store.” We assessed “change
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products less often” with “Since March

2020, I have to change my used sani-

tary product less often to make each

one last longer.” We assessed “use

makeshift materials” with “Since March

2020, I have had to use makeshift

materials because I ran out of my sani-

tary product.”We assessed “increased

stress” with “Compared to before the

pandemic, getting my sanitary product

is more stressful.”

Exposure variable. The exposure vari-

able of interest captures personal loss

of income during the COVID-19 pan-

demic. This was collected at waves 1, 2,

and 3. If the participant answered “yes”

at any wave, “loss of income” was coded

as “yes” (i.e., any reported loss of

income during the pandemic). The “loss

of income” question was “Have you

experienced a personal loss of income

in the past month as a result of the

new coronavirus?”

Individual-level factors. The following

basic demographics were collected:

age, gender, race/ethnicity, educational

attainment, employment, and annual

income at baseline. We assessed “food

insecurity” with “In the past month, the

food that we bought just didn’t last, and

we didn’t have money to get more.”

Participants chose 1 of 3 responses

(15never true; 25 sometimes true;

35 always true). The highest value

reported at any wave was retained. We

assessed “housing insecurity” with the

question “In the past month, how often

would you say you were worried or

stressed about having enough money

to pay your rent/mortgage?” Partici-

pants chose 1 of 5 possible responses

(from 15never to 55 always). The

highest-value response at any wave

was retained.

Contextual factors. We assigned Zip

Code Tabulation Area–level “locale”

(city, suburb or town, or rural) based on

the participant’s home zip code, which

was obtained from the Education

Demographic and Geographic Esti-

mates Program.20 To assess (1) COVID-

19 death rate and (2) SARS-CoV-2 case

rate, we used county- or county-

equivalent–level cumulative COVID-19

death and SARS-CoV-2 case rates per

100000 residents on the day the par-

ticipant began the survey to quantify

COVID-19 burden in each participant’s

county. We obtained case and death

data from New York Times data reposi-

tory.21 We used American Community

Survey 2018 5-year estimates via the

National Historic Geographic Informa-

tion System as the denominators.22

Statistical Analysis

We calculated descriptive statistics to

assess the prevalence of menstrual

product insecurity outcomes, income

loss, and distribution of characteristics

in our study sample. We compared

demographic, economic, and contextual

characteristics by the exposure and

outcome variables of interest in bivari-

ate analyses to screen for potential

explanatory variables for subsequent

multivariate analyses. We calculated

crude odds ratios (ORs) and adjusted

ORs (AORs) with 95% confidence inter-

vals (95% CIs) in logistic models. We

examined the associations between

income loss and menstrual product

insecurity outcomes, accounting for

selected demographic, economic, and

contextual factors, in adjusted logistic

regression models. We selected control

variables based on the findings from

bivariate analyses as well as existing

evidence of the impact of race/ethnicity,

education, income, and geography on

period poverty.6–8 Gender identity was

not included because of the relatively

small number of transgender or nonbi-

nary participants who menstruated dur-

ing the study period (n547; 3.1%) as

compared with female participants

(n51449; 96.9%). We determined sta-

tistical significance at the P less than .05

level. We conducted all analyses by

using R version 3.6.1.23

RESULTS

Inclusion restrictions resulted in a study

population of 1496 participants whose

characteristics are shown in Table 1. All

age groups were represented, with the

plurality falling between 25 and 34

years (36%). There was variation in

locale, with 42% living in cities, 26% in

suburbs or towns, and 32% in rural

areas. The majority of participants were

employed at baseline (62%), had a col-

lege degree (58%), and were non-

Hispanic White (55%). Vulnerable or

marginalized groups were also well

represented with nearly one third

(31%) having a baseline income below

$35000, 15% having a high-school edu-

cation or less, and 20% identifying as

Hispanic/Latinx. Nearly half the partici-

pants (49%) reported income loss at

least once. Housing and food insecurity

were also highly prevalent, with 33%

reporting housing insecurity “usually” or

“often” and 35% reporting food insecu-

rity “sometimes” or “often” at least once.

Income Loss

Participants’ characteristics stratified by

income loss can be seen in Table 2.

Income loss was associated with those

who were younger (aged 18–24 years;

P5 .033), those who were out of work

at baseline, those who earned less than

$35000 per year, those who had lower
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educational attainment, those who

were non-Hispanic Black or Hispanic/

Latinx, and those with either food or

housing insecurity (all P, .001). Locale

(city, suburb or town, or rural) and

cumulative death and case rates were

not associated with income loss.

Menstrual Product
Insecurity Outcomes

When we compared the 6 outcome

variables with the other factors, certain

trends could be identified (Tables A–F,

available as supplements to the online

version of this article at http://www.

ajph.org). Income loss, the exposure of

interest, was associated with all of the

menstrual product insecurity outcomes

other than “not available.” Similarly, lower

income and educational attainment at

baseline were both consistently associ-

ated with all of the outcomes other than

“not available.” All outcomes were associ-

ated with housing and food insecurity—

those who had more menstrual product

insecurity also suffered from higher

insecurities around other basic needs.

Other factors were not as consistently

associated with menstrual product inse-

curity outcomes as those listed previ-

ously. Employment was only correlated

with “not affordable,” “change prod-

ucts less often,” and “use makeshift

materials,” where the participants

who were out of work tended to have

the most challenges. Identifying as

Hispanic/Latinx was associated with

“change in menstrual management,”

“not affordable,” and “change prod-

ucts less often,” whereas those who

identified as non-Hispanic Black were

associated with “not affordable,” and

participants who did not fall in prede-

fined racial/ethnic category were

associated with both “not affordable”

and “change products less often.”

TABLE 1— Study Sample Characteristics: CHASING COVID Cohort
Study, United States, March–October 2020 (n51496)

Characteristic No. (%) or Mean6SD Missing

Age group, y 1

18–24 315 (21.1)

25–34 540 (36.1)

35–44 438 (29.3)

$ 45 202 (13.5)

Employment 0

Employed 922 (61.6)

Homemaker 162 (10.8)

Out of work 178 (11.9)

Student 234 (15.6)

Income, $ 66

, 35000 445 (31.1)

35 000–49999 163 (11.4)

50 000–99999 446 (31.2)

$ 100000 376 (26.3)

Education 0

High school or less 219 (14.6)

Some college 410 (27.4)

College 867 (58.0)

Race/ethnicity 5

Non-Hispanic White 814 (54.6)

Asian/Pacific Islander 174 (11.7)

Non-Hispanic Black 147 (9.9)

Hispanic 300 (20.1)

Other 56 (3.8)

Income loss 17

No 762 (51.5)

Yes 717 (48.5)

COVID-19–related housing anxiety 0

Never 313 (20.9)

Rarely 295 (19.7)

Sometimes 401 (26.8)

Usually 201 (13.4)

Always 286 (19.1)

COVID-19–related food anxiety 0

Never 980 (65.5)

Sometimes 313 (20.9)

Often 203 (13.6)

Locale 11

Rural 471 (31.7)

Suburb or town 385 (25.9)

City 629 (42.4)

Cumulative case rate per 100000 residents 253261047 11

Cumulative death rate per 100 000 residents 86.20681.11 11
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Living in rural zip codes was associ-

ated with both “changes in menstrual

management” and “not affordable,”

and SARS-CoV-2 case rates were not

associated with any outcomes. Coun-

terintuitively, COVID-19 death rates

were inversely associated with 3 of

the outcomes (“not affordable,” “not

available,” and “use makeshift

materials”).

Models

Unadjusted logistic regression models

show the crude associations between the

menstrual product insecurity outcome

variables and income loss (Table 3). All

outcome variables, other than “not

available,” were significantly associ-

ated with the exposure. Participants

who suffered economic loss had more

than 5 times the odds of not being

able to afford menstrual products

(OR55.26; 95% CI5 3.20, 8.64) com-

pared with those who did not experi-

ence income loss. They had 3.5 times

the odds of using makeshift materials

to manage menstruation (OR53.51;

95% CI52.07, 5.94), more than 3

times the odds of changing menstrual

products less often (OR5 3.43; 95%

CI52.00, 5.91), and more than 2

times the odds of experiencing

increased stress when acquiring prod-

ucts (OR52.45; 95% CI51.83, 3.28)

and to have experienced a general

change in menstrual management

(OR52.44; 95% CI5 1.93, 3.09) when

compared with those who did not

experience income loss. Participants

who experienced income loss had

increased odds of experiencing a lack

of availability of menstrual products,

but this was not statistically significant

(OR51.38; 95% CI5 0.97, 1.96).

Based on the findings from bivariate

analyses, adjusted models did not

TABLE 2— Distribution of Selected Participant Characteristics by
Income Loss: CHASING COVID Cohort Study, United States,
March–October 2020

Characteristic

Had Income Loss
(n5717), No. (%)

or Mean6SD

No Income Loss
(n5762), No. (%)

or Mean6SD P

Age group, y .033

18–24 167 (23.3) 139 (18.3)

25–34 249 (34.7) 289 (38.0)

35–44 216 (30.1) 218 (28.6)

$45 85 (11.9) 115 (15.1)

Missing 0 1

Employment status , .001

Employed 405 (56.5) 515 (67.6)

Homemaker 68 (9.5) 92 (12.1)

Out of work 129 (18.0) 44 (5.8)

Student 115 (16.0) 111 (14.6)

Missing 0 0

Income, $ , .001

,35000 286 (41.8) 149 (20.4)

35000–49999 86 (12.6) 76 (10.4)

50000–99999 189 (27.6) 256 (35.0)

$100 000 123 (18.0) 250 (34.2)

Missing 33 31

Education , .001

High school or less 142 (19.8) 72 (9.4)

Some college 223 (31.1) 180 (23.6)

College 352 (49.1) 510 (66.9)

Missing 0 0

Race/ethnicity , .001

Non-Hispanic White 366 (51.3) 442 (58.2)

Asian/Pacific Islander 70 (9.8) 100 (13.2)

Non-Hispanic Black 76 (10.6) 70 (9.2)

Hispanic 167 (23.4) 127 (16.7)

Other 35 (4.9) 21 (2.8)

Missing 3 2

COVID-19–related housing anxiety , .001

Never 58 (8.1) 252 (33.1)

Rarely 90 (12.6) 201 (26.4)

Sometimes 195 (27.2) 201 (26.4)

Usually 134 (18.7) 64 (8.4)

Always 240 (33.5) 44 (5.8)

Missing 0 0

COVID-19–related food anxiety , .001

Never 359 (50.1) 609 (79.9)

Sometimes 193 (26.9) 116 (15.2)

Often 165 (23.0) 37 (4.9)

Missing 0 0

Continued
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include type of employment or SARS-

CoV-2 case rate variables because of

lack of association or duplication of

included variables. Housing and food

insecurity were also not included as

they were viewed as “outcomes” of

financial loss or hardship, similar to

menstrual product insecurity. When

models were adjusted for individual

(i.e., age, race/ethnicity, education,

income at baseline) and contextual-

level factors (i.e., locale, cumulative

COVID-19 death rate), the associations

between income loss and menstrual

product security outcomes were atten-

uated but remained significant for all

models other than product availability

(AOR51.34; 95% CI50.92, 1.96; Table 3;

Figure 1). Generalized variance inflation

factors, a collinearity diagnostic designed

to accommodate categorical variables,

were less than 2.0 in all models, suggest-

ing that there was not excessive collin-

earity among the independent variables.

Participants who experienced

income loss, compared with those

without income loss, had more than

3.5 times the odds of being unable to

afford menstrual products (AOR53.64;

95% CI52.14, 6.19), nearly 3 times the

odds of changing products less often or

using makeshift materials to manage

menstruation (AOR52.88; 95%

CI51.61, 5.15 and AOR52.58; 95%

CI51.47, 4.53, respectively), and more

than 2 times the odds of experiencing

more stress when acquiring products

and experiencing overall changes in

menstrual management (AOR52.2;

95% CI51.66, 2.77 and AOR52.14;

95% CI51.61, 3.02, respectively). Hav-

ing lower income at baseline (e.g.,

,$35000) compared with those who

made more than $100000 also showed

significant associations in all of the

adjusted models other than changing

products less often and increased

stress when acquiring products. The

strength of association was greatest

with participants’ inability to afford

products (AOR53.95; 95% CI51.78,

8.79).

Lower educational attainment (e.g.,

high school or less) also showed signifi-

cant associations in adjusted models

when compared with those with college

degrees for all outcomes other than

product availability, and again the stron-

gest association was with product afford-

ability (AOR5 2.72; 95% CI51.48, 5.00).

The only racial/ethnic characteristics

that maintained significance in adjusted

models were participants who identified

as Hispanic/Latinx, who had more than

2 times the odds of changing products

less often (AOR52.01; 95% CI51.09,

3.69) when compared with non-Hispanic

White participants. The only locale cate-

gory that showed significance in the

models was those living in rural areas,

who had higher odds of not being able

to afford products (AOR51.79; 95%

CI51.05, 3.03) when compared with

those living in cities, and those living in

areas with higher COVID-19 cumulative

death rates having fewer issues with

product availability (AOR51.00; 95%

CI50.99, 1.00).

DISCUSSION

This study’s key finding was that income

loss was a strong predictor of men-

strual product insecurity. Half of the

study population reported economic loss

during the pandemic, most of whom also

reported having lower income and edu-

cational attainment at baseline. Among

the outcomes reported, the odds of not

being able to afford products were higher

among participants with pandemic-

related income loss and for lower-

income participants. We use “menstrual

products” in reference to the question-

naire items regarding “sanitary products”

given the evolving terminology.

Some of the reported menstrual

product insecurity outcomes mea-

sured individual mitigation strategies,

such as changing menstrual products

less often or using makeshift materi-

als. Both approaches have important

health and social implications. An

inability to change as needed or to

use products that are sufficiently

absorbent may lead to vaginal irrita-

tion or anxiety and stress around

TABLE 2— Continued

Characteristic

Had Income Loss
(n5717), No. (%)

or Mean6SD

No Income Loss
(n5762), No. (%)

or Mean6SD P

Locale .62

Rural 223 (31.3) 242 (32.0)

Suburb or town 193 (27.1) 188 (24.9)

City 296 (41.6) 326 (43.1)

Missing 5 6

Cumulative case rate per 100000
residents

2570 61041 2510 61046 .27

Missing 5 6

Cumulative death rate per 100 000
residents

86.62 681.16 86.61 681.26 .99

Missing 5 6
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potential odors or menstrual leaks

onto clothing.24–29 This in turn may

impact the ability to go about activities

of daily living, ranging from household

chores to employment or caregiving.26

There may also be social implications,

including a loss of dignity or

confidence.8 Study findings suggested

that the need for individual mitigation

strategies was not only associated

with COVID-19–related income loss

but changing products less often was

also associated with lower educational

attainment and being Hispanic, while

resorting to makeshift materials was

associated with lower income and

educational attainment.

The availability of menstrual products

was not found to be associated with

income loss, but may be linked to

broader structural issues rather than

TABLE 3— Associations Between Income Loss and Menstrual Product Security Outcomes: CHASING
COVID Cohort Study, United States, March–October 2020

Change in
Menstrual

Management Not Affordable Not Available
Change Products

Less Often
Use Makeshift

Materials
Increased
Stress

Crude OR (95% CI)

(Intercept) 0.23 (0.19, 0.28) 0.03 (0.02, 0.04) 0.09 (0.07, 0.11) 0.02 (0.02, 0.04) 0.03 (0.02, 0.04) 0.12 (0.09, 0.15)

Income loss ever

No (Ref) 1 1 1 1 1 1

Yes 2.44 (1.93, 3.09) 5.26 (3.20, 8.64) 1.38 (0.97, 1.96) 3.43 (2.00, 5.91) 3.51 (2.07, 5.94) 2.45 (1.83, 3.28)

AOR (95% CI)

(Intercept) 0.17 (0.09, 0.32) 0.01 (0.00, 0.02) 0.1 (0.04, 0.25) 0.04 (0.01, 0.15) 0.02 (0.01, 0.09) 0.16 (0.08, 0.35)

Income loss ever

No (Ref) 1 1 1 1 1 1

Yes 2.14 (1.66, 2.77) 3.64 (2.14, 6.19) 1.34 (0.92, 1.96) 2.88 (1.61, 5.15) 2.58 (1.47, 4.53) 2.20 (1.61, 3.02)

Income, $

,35000 1.87 (1.30, 2.71) 3.95 (1.78, 8.79) 1.94 (1.09, 3.47) 0.60 (0.28, 1.28) 2.57 (1.11, 5.93) 0.95 (0.62, 1.44)

35000–49999 1.46 (0.93, 2.29) 1.44 (0.51, 4.04) 2.33 (1.21, 4.49) 0.90 (0.37, 2.18) 1.42 (0.49, 4.12) 1.10 (0.66, 1.82)

50000–99999 1.09 (0.76, 1.55) 1.32 (0.55, 3.18) 1.51 (0.87, 2.62) 0.79 (0.38, 1.65) 1.43 (0.60, 3.41) 0.50 (0.33, 0.77)

$100 000 (Ref) 1 1 1 1 1 1

Age 1.00 (0.99, 1.02) 1.01 (0.98, 1.03) 1.00 (0.97, 1.02) 0.98 (0.95, 1.01) 0.99 (0.97, 1.02) 0.99 (0.98, 1.01)

Education

High school or less 1.52 (1.05, 2.22) 2.72 (1.48, 5.00) 0.86 (0.49, 1.51) 2.54 (1.18, 5.48) 1.97 (1.00, 3.88) 1.74 (1.12, 2.71)

Some college 1.13 (0.83, 1.54) 2.41 (1.38, 4.19) 0.74 (0.47, 1.18) 2.85 (1.52, 5.35) 1.60 (0.87, 2.94) 1.28 (0.88, 1.85)

College (Ref) 1 1 1 1 1 1

Race/ethnicity

Non-Hispanic White (Ref) 1 1 1 1 1 1

Asian/Pacific Islander 0.74 (0.47, 1.16) 0.56 (0.21, 1.51) 0.45 (0.20, 1.01) 1.18 (0.46, 3.01) 0.42 (0.12, 1.40) 1.22 (0.76, 1.96)

Non-Hispanic Black 0.76 (0.49, 1.19) 0.97 (0.49, 1.91) 0.64 (0.32, 1.31) 0.78 (0.29, 2.15) 0.58 (0.23, 1.46) 0.57 (0.32, 1.02)

Hispanic 1.26 (0.92, 1.73) 0.94 (0.54, 1.64) 1.05 (0.66, 1.67) 2.01 (1.09, 3.69) 1.16 (0.64, 2.09) 0.93 (0.63, 1.38)

Other 1.35 (0.74, 2.48) 1.59 (0.69, 3.69) 1.40 (0.62, 3.15) 2.11 (0.74, 5.99) 0.94 (0.31, 2.83) 0.98 (0.46, 2.06)

Locale

City (Ref) 1 1 1 1 1 1

Suburb or town 0.88 (0.63, 1.21) 1.20 (0.65, 2.19) 0.99 (0.61, 1.59) 0.91 (0.47, 1.77) 0.80 (0.41, 1.59) 1.02 (0.70, 1.48)

Rural 1.13 (0.83, 1.55) 1.79 (1.05, 3.03) 1.07 (0.68, 1.68) 1.09 (0.58, 2.04) 1.12 (0.63, 2.00) 0.95 (0.65, 1.39)

Cumulative death rate 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (0.99, 1.00) 1.00 (0.99, 1.00) 1.00 (0.99, 1.00) 1.00 (1.00, 1.00)

Note. AOR5 adjusted odds ratio; CI5 confidence interval; OR5odds ratio. Crude models: n51479; adjusted models: n51402. Additional descriptive
statistics provided in tables available as supplements to the online version of this article at http://www.ajph.org.
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associated with COVID-19 (e.g., lower-

income participants tended to live in

areas with less product availability).

However, to fully study this relationship,

a different project design may be in

order; this may similarly explain the sig-

nificant negative association with

higher COVID-19 death rates. There did

not appear to be any age-specific effect

in relation to menstrual product insecu-

rity during the pandemic, with age-

related associations disappearing when

we controlled for other characteristics.

The outcomes identified in relation to

menstrual product insecurity during

the pandemic were closely associated

with housing and food insecurity.

Although limited evidence on period

poverty exists in the United States, a

prepandemic survey conducted in

2019 of 183 low-income women in

St Louis, Missouri, found that nearly 64%

were unable to afford needed menstrual

products in the previous year.8 More

recently, a survey conducted with 58

female students in St Louis found that

nearly half were unable to afford needed

menstrual products at least once in the

last school year.7 Similar challenges

have been found among those

experiencing homelessness in New

York City and Seattle, Washington, who

reported resorting to theft or going

without food to obtain menstrual prod-

ucts.26,28 Although some food banks

and other social service organizations

do provide menstrual products, stock-

outs and intermittent availability often

hinder access.8,29

Around the world, there are numer-

ous reports of period poverty, exacer-

bated by the impacts of the COVID-19

pandemic.30,31 However, there have

been few quantitative studies designed

to understand the effect and determine

who is at greatest risk. Reports of the

negative impact of period poverty

spurred the government of Scotland to

announce new legislation mandating

period products be made available to

all in need.32 However, insufficient data

on the extent of US period poverty, and

the ways in which COVID-19 has served

to compound menstrual management

challenges, have limited the develop-

ment of appropriate legislation. This

study’s findings help inform this evi-

dence gap.

The study findings also raise issues

about the impact of menstrual product

insecurity on people’s physical and

mental health and underscore the

reality of gendered (and sex-based) bur-

dens resulting from the COVID-19 pan-

demic. While such challenges may have

an impact on everyone, those who

experienced financial loss or had lower

income tended to be the most affected.

This suggests that health and social pol-

icy strategies are warranted, such as

free or heavily subsidized menstrual

products, along with more general eco-

nomic interventions for those struggling

with income loss. Of equal importance

is raising awareness of the need for

menstrual equity, ensuring that those

who menstruate are able to manage

their menstrual blood flow with dignity,

ease, and comfort. This includes remov-

ing the remaining taxes on menstrual

products in states across the United

States33 and ensuring that menstrual

products are considered an essential

item to be made available through

social providers in times of emergency,

both in the United States and globally.

Limitations

There are a number of limitations.

First, the study used a panel with a

Change in

menstrual

management

Not affordable

Not available

Change products

less often

Use makeshift

materials

Increased stress

2 4

Odds Ratio

6 8

Crude

Adjusted

FIGURE 1— Associations Between Income Loss and Menstrual Product
Security Outcomes: CHASING COVID Cohort Study, United States,
March–October 2020

Note.Whiskers indicate 95% confidence intervals. Values are provided in Table 3.

RESEARCH & ANALYSIS

682 Research Peer Reviewed Sommer et al.

A
JP
H

A
p
ri
l2

02
2
,V

ol
11

2,
N
o.

4



pre-existing sampling frame and broad-

based sociodemographic and economic

questions not specifically designed to

examine issues associated with men-

struation or menstrual product insecu-

rity. However, the range of variables

collected were sufficient to support this

study. Second, only a limited number of

menstruation questions were permit-

ted, restricting our exploration to key

themes. Third, there was a limited over-

all sample size constraining the depth

of some of the analyses (e.g., few

responses per cell). This also reflects

our inability to report on menstrual

product insecurity for transgender or

nonbinary participants. Fourth, men-

strual product insecurity questions

were only asked at 1 wave of the larger

cohort study, and, as such, lacked longi-

tudinal information. Fifth, the use of

self-reported responses, and potential

cultural differences within the

responses, may under- or overrepre-

sent experiences. Lastly, our study

recruited participants primarily online,

thereby limiting the potential participa-

tion of and generalizability to those

without Internet access via a smart-

phone or desktop computer. While

our study is national in scope and

sociodemographically diverse, it was

not designed to provide representative

estimates of seroprevalence and

cumulative incidence in the US

population.34

There are multiple avenues to be

explored in future research, including

qualitative studies examining the con-

text and if menstrual product availability

can be better modeled and understood

within the structural realities of peoples’

lives, understanding the impact of men-

strual product insecurity with and with-

out housing and food anxiety on mental

health, and, finally, examining the impact

of mitigation strategies and policies, such

as providing menstrual products at food

banks or making them freely available.

Conclusions

Our study demonstrates that income

loss was a strong predictor of men-

strual product insecurity during the

pandemic across the United States thus

far. Populations with lower incomes at

baseline and with the lowest educa-

tional attainment were most vulnerable.

Provision of free or subsidized men-

strual products, which is not included in

the US emergency response, is needed

for such populations.
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I read with great interest the article by

Lira et al.1 assessing the involvement

of cannabis and alcohol inmotor vehicle

crash (MVC) fatalities in the United

States. The authors used data from the

National Highway Traffic Safety Admin-

istration Fatality Analysis Reporting Sys-

tem (FARS) to examine trends in canna-

bis- and alcohol-involved MVC deaths

from 2000 to 2018. The authors should

be commended for their efforts in pro-

ducing a significant step in our under-

standing of cannabis involvement in

relation to alcohol involvement in MVC

fatalities in the United States. However, I

do have some comments regarding the

analysis.

The authors note that FARS reports a

maximum of three drugs involved in

MVCs based on hierarchy of importance

(narcotics, depressants, stimulants, hal-

lucinogens, and then cannabinoids).2

Basedon theavailability of three involved

drugs, it is not justified why the authors

chose not to include analyses on the

presence (or absence) of a third drug

reported in cases in which cannabinoids

and alcohol were already present. It was

previously observed in a 2014 study by

Wilson et al. on fatal MVCs using FARS

data that three or more drugs were

detected in a significant number of indi-

viduals.3 While the authors mention

controlling for the presence of a third

drug as a confounder as part of an

adjusted model, it was not selected as a

predictor, which prevents the identifica-

tion of significant associations that may

have explained the observed trends.

When one is assessing the implications

of cannabis prevalence in MVC fatalities,

the drug testing procedures and classifi-

cation also warrant consideration. The

authors describe the impairing effects of

D9-tetrahydrocannabinol (THC) in can-

nabis on driving ability as important sup-

port for cannabis being a risk factor for

MVCs; however, FARS only reports col-

lapsed data on cannabinoids, with indi-

vidual cannabinoids not being analyzed.

In addition, FARS currently has no stan-

dardized drug testing protocol across

states.4 This may limit the generalizability

of these findings, as it cannot be deter-

mined whether THC was involved.

Polysubstance use is highly prevalent

in the United States,5–7 yet the effects of

driving under the influence of multiple

substances are not fully understood. It is

critical to consider the extent of the

decedents’polysubstanceusewhenone

is assessing cannabis and alcohol

involvement trends. By not considering

the full extent of decedents’ polysub-

stance use, Lira et al. may have missed

significant associations that would help

further solidify the study as an important

step toward our understanding of can-

nabis- and alcohol-involved MVC fatali-

ties.
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We appreciate McCabe’s insightful

comments regarding our recent

article on alcohol and cannabis involve-

ment in motor vehicle crash fatalities.1

He notes that, given the presence of up

to three substances in the Fatality

Analysis Reporting System (FARS), it

would have been preferable to assess

the presence of additional substances.

The decision to focus on alcohol and

cannabis was based on (1) alcohol and

cannabis being the most prevalent

substances involved in impaired driving

and (2) the changing landscape of can-

nabis policy and increasing cannabis

use in the United States.2,3 However, we

agree that assessing coinvolvement of

other substances is merited, and we

included opioid involvement and other,

nonopioid substance involvement in

our main, fully adjusted model pre-

sented with our original article in sup-

plemental Table A, an excerpt of which is

provided here in Table 1.

While McCabe is correct that these

were not identified a priori as primary

exposures, their relationship with alco-

hol coinvolvement can nevertheless be

at least preliminarily ascertained

through our models given that many of

the same confounders would be appli-

cable. Involvement of opioids was not

associated with alcohol involvement

at blood alcohol concentrations

(BACs) lower than 0.05%, and was

associated with decreased odds of

alcohol involvement at BACs of at

least 0.05%. We speculate this may be

attributable to combined depressive

effects of simultaneous opioid and

alcohol use so that driving may be pre-

cluded in the first place.4 However,

presence of a substance other than

opioids and cannabis (e.g., stimulants,

depressants, hallucinogens) was associ-

ated with increased odds of alcohol

coinvolvement, especially at low BACs.

Future research is needed to disentan-

glemultiple substance–impaireddriving.

In addition, McCabe points out that

there are several flawswith the cannabis

testing data in FARS. We agree that can-

nabis testing can and should be

improved in the future. From 2018

onward, FARS includes all involved

substances, and the 2021 Infrastructure

and Jobs Act includes funding for

TABLE 1— Mixed Effects Multinomial Logistic Regression Models of the Odds of Alcohol Involvement by
Blood Alcohol Concentration (BAC) Level, Fatality Analysis Reporting System: United States, 2000–2018

Crash-Level Substance Involvement

Outcome, OR (95% CI)a

BAC 0.01%–0.049% BAC 0.05%–0.079% BAC�0.08%

Cannabis involvement (vs no) 1.56 (1.48, 1.65) 1.62 (1.52, 1.72) 1.46 (1.42, 1.50)

Opioid involvement (vs no) 1.02 (0.95, 1.09) 0.82 (0.76, 0.90) 0.61 (0.59, 0.63)

Other substance involvement (vs no) 1.42 (1.36, 1.48) 1.42 (1.34, 1.50) 1.02 (1.00, 1.04)

Note. CI5 confidence interval; OR5odds ratio.

aRef50.00%.
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multiple substance–impaired driving

research and prevention, both of

which should support future research

on multiple substance–impaired

driving.5,6
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The July 2021 issue of AJPH con-

tained an editorial discussing the

importance of community-based

asthma self-management interventions

for children. In “Mind the Gap: Yet More

Evidence for the Importance of Educa-

tion for Children With Uncontrolled

Asthma,” Homaira and Jaffe evaluated

the methods and results of the Asthma

Action at Erie Trial.1 The results of this

trial were published in the same issue.2

One important discrepancy in this

evaluation must be pointed out.

Because Martin et al.2 did not fully

describe the details of the community

health worker (CHW) intervention,

Homaira and Jaffe incorrectly inter-

preted that the Asthma Action at Erie

Trial did not provide assessment and

remediation of home environmental

triggers. In actuality, the CHWs were

trained in environmental remediation

and integrated pest management

to reduce home trigger exposures.

Most of the CHW visits (95.2%) were

conducted in the homes where trigger

identification and reduction was one of

the core topics and was addressed in

45.2% of the 722 visits.3 Tobacco expo-

sure reduction was coded separately

and was addressed in 15.5% of visits.3

What separates this trial from others

is that the CHWs did not provide the

actual remediation equipment such as

vacuums and allergy covers. As an

example, when a child had a dust mite

allergy, the CHW would help the family

understand the role of allergy mattress

covers, figure out where the family could

buy them, and strategize ways to pay for

them. Our goal was to help families

establish sustainable routes to obtain

the equipment they needed. The fact

that the trial’s asthma control results

were similar to those of studies that pro-

vided this equipment (through research

subsidies) is meaningful, as it shows that

supporting families to obtain remedia-

tion equipment on their own works as

well as providing the actual equipment,

which is not covered by insurance.
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