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Introducing AJPH's Newest
Manuscript Format: Qualitative

Notes From the Field

ntroducing Qualitative Notes From the
I Field (QNFTF). Each year, AJPH receives
hundreds of submissions documenting novel
and innovative programs and public health
approaches; findings from small-scale studies
conducted with members of understudied,
underrepresented, or historically marginalized
communities; or perspectives on public health
issues of the day from people with leadership
positions in the field, such as health commis-
sioners and departments of public health.
Often, these submissions describe the use
of qualitative methods, such as individual
interviews or focus groups, or qualitative
methodologies, such as PhotoVoice or
ethnography.

As is the case with qualitative approaches
writ large, these articles often provide rich, local
and community-specific, and contextually
grounded insights about important topics in
public health. Yet, because these articles often
describe projects that were not specifically
developed as research, they do not meet the
requirements for AJPH's research article format,
and thus, we have not been able to consider
them for publication in AJPH. That is, until now
with our new QNFTF section.

In triaging many of these submissions from
our regular review process, primarily because
they did not meet our research article format,
we recognized a major missed opportunity for
the field and A/PH. Namely, the submissions
evinced a rich and vital showcase of qualitative
public health approaches and programs by
highlighting novel and innovative strategies and
approaches, advancing and enhancing knowl-
edge, sparking new ideas, and laying the foun-
dation for larger-scale qualitative, quantitative,
or mixed methods research projects. To this
end, we have designed QNFTF to be the dedi-

cated space for notes about new or noteworthy

public health programs and projects that use

qualitative approaches. Note, however, that this

does not include interventions. AIPH's Notes
from the Field (NFTF) is still the designated

Editor's Choice  Bowleg

place to submit notes about the implementa-
tion and evaluation of local interventions that
have implications for the practice of public
health. We are aware that eligibility for NFTF or
QNFTF may overlap sometimes. Notwithstand-
ing, we hope that you will find QNFTF to be
the ideal site for brief qualitative reports from
the field, and we invite submissions using the
guidelines provided here.

QNFTF are used to share the perspective
of selected members of understudied, under-
represented, or historically marginalized
communities or persons with specific public
health leadership positions (e.g., health com-
missioners) that have been obtained using
qualitative methods (e.g., individual interviews,
focus groups). These notes have a maximum
of 1500 words, with an 80-word abstract,
up to 15 references, and up to 2 tables and
figures.

QNFTF submissions should use the following
subheadings. If an element of the subheading
is not relevant for your study, simply write
“Not applicable” next to the subheading. (For
detailed descriptions of each heading, see
our author instruction page at https://ajph.
aphapublications.org/authorinstructions.)

Study Objective;
Research Question(s);

Participants, Sample, Geographic Location,
Setting, and Year of Study;

4. Methods;
Key Findings;

6. Evaluation, Transferability, and Adverse
Effects;
Scalability; and

8. Public Health Significance. 4JPH

Lisa Bowleg, PhD, MA

AJPH Associate Editor and

Department of Psychological and Brain Sciences
The George Washington University, Washington, DC

DOI: https://doi.org/10.2105/AIPH.2023.307436

1 2 Years Ago

[ The Rush to Drill for Natural Gas

[In Pennsylvania], there are more than
350000 active and inactive gas wells. . .. [Olver
the next 20 to 30 years an additional 300 000
new wells could be drilled by using fracking
technology. As drilling companies are not legally
required to list the chemical compounds used
in fracking, it is difficult to assess the full scope
of the contents of fracking fluids. However, toxic
mud and fluid byproducts from the drilling and
fracking as well as spills of oil and gas wastes
are not uncommon. . . . Post-mineral extraction
cleanup costs are substantial, including restora-
tion of damaged or contaminated streams and
soil, improper handling of wastewater disposal,
and improper disposal of radioactive material
and hazardous waste. . . . We hope that before
drilling in the Marcellus Shale becomes harmful,
legislators and the natural gas industry will . ..
pause to reflect on recent and past oil and gas
disasters by agreeing to a moratorium on
hydraulic fracturing.

From AJPH, May 2011, pp. 784-785.

81 Years Ago

Fuel Oil Rationing Protects Public
Health

The public health officer and the medical
profession are in a position to contribute impor-
tantly in passing on specific advice to consu-
mers about ways of getting optimum health
conditions from their fuel oil rations. Insulation,
storm windows and doors, and weather strip-
ping will aid greatly. . .. An efficient burner prop-
erly adjusted, a carefully checked chimney, and
a boiler or furnace, and heating pipes that are
properly insulated will do much to get the most
out of a limited ration. . . . Unused rooms,
such as extra bedrooms, . . . can be shut off
completely. Radiators and registers should be
shut off when windows are opened. Window
shades can be lowered when light is not need-
ed. Keeping draperies, or anything that inter-
feres with circulation, away from radiators will
greatly increase the efficiency of the heating
plant. ... Great fuel economy results from low-
ering the temperature for at least 8 hours dur-
ing the night. Many of these improvements and
adjustments cost little or nothing except care
and thought.

From AJPH, December 1942, p. 1342.
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A Call for Course
Correction: Applying
an Antiracism Lens to
Precision Public Health

Sara A. Choate, PhD, MSEd
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> 3 See also Allen et al., p. 1210.

recision public health (PPH) has

P captivated the public health field
in recent years on the premise that by
tailoring preventive interventions for
individuals who are considered high
risk, the overall health of the population
will ultimately improve. In this issue of
AJPH, Allen et al. (p. 1210) apply an
antiracism lens to this work, highlight-
ing evidence-based, equity-minded
approaches to the development,
implementation, and evaluation of PPH
interventions. As such, the authors
illuminate potential opportunities for
researchers and practitioners to apply
a critical framework to PPH mental
health interventions and, in doing so,
strengthen PPH's promise of achieving
greater health equity for all.

The concept of PPH emerged nearly
a decade ago as an extension of preci-
sion medicine, presenting the possibili-
ty of personalized clinical approaches
to population health via big data and
new genomics tools to predict, detect,
and treat people exhibiting the greatest
risk of disease."? Elevated by President
Obama in his 2016 State of the Union
address, the initiative quickly captured
the public’s attention, inspiring global
conferences and attracting major federal

funding dollars. However, despite the
excitement surrounding it, many in the
field have questioned its potential im-
pact on population health. Bayer and
Galea have argued that PPH's individu-
alized clinical focus distracts from the
more pressing need for comprehensive
social policy to address the social deter-
minants of health that negatively affect
millions of Americans across the
lifespan.*

In recent years, focus has shifted to
include greater emphasis on the struc-
tural determinants of health, with pro-
ponents arguing for more social and
economic policies aimed at uprooting
the social inequities that drive health
disparities.>® In the wake of COVID-19,
the field of public health has acknowl-
edged that greater attention is needed
to comprehensively address the mental
health crisis that has affected millions
of Americans, especially those lacking
adequate social and financial support.

THE PROBLEM
WITH PRECISION
PUBLIC HEALTH

The enthusiasm surrounding PPH
simultaneously reflects our national

OPINIONS, IDEAS, & PRACTICE A]pl-l

appetite for shiny new things and
avoidance of doing the hard work of
addressing the staggering inequality
that drives the majority of negative
health outcomes experienced by com-
munities that have been systematically
disenfranchised by US economic and
social policies. Moreover, critics have
correctly highlighted that PPH fails to
mitigate the real challenges these indi-
viduals face in accessing routine medi-
cal screenings and care. These include,
but are not limited to, a historical mis-
trust of medicine (e.g., Tuskegee, Hen-
rietta Lacks, Sara Baartman),” perceived
discrimination by medical providers,®
and limited standardization of curricula
on implicit bias, antiracism, and diversi-
ty, equity, and inclusion in health pro-
fessional degree programs.”'® People
with low socioeconomic status (SES)
are also more likely to be uninsured or
underinsured, and consequently are
less likely to opt for expensive health
testing and treatment. Even for those
who are insured, individuals with low
SES are more often faced with the deci-
sion of paying rent or purchasing food,
pushing health care further down their
list of priorities."”

Although PPH does offer some mea-
sure of promise to prevent disease
from occurring in the first place, this
premise proves tenuous at best be-
cause it fails to fundamentally address
the social and structural determinants
of health that disproportionately affect
communities with low SES and diverse
identities. When applying these chal-
lenges to mental health interventions,
we must also highlight the additional
stigma faced by Black, Latinx, and Indig-
enous communities that disincentivizes
individuals from seeking professional
support for themselves and loved
ones.'? This ultimately begs the question:
what is the value of modernizing

Editorial

Choate
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Editorial

technologies to pinpoint the next big out-
break or genomic marker if individuals
who are the most vulnerable to its po-
tential impact are wary of getting
screened—or unable to do so—because
of systemic barriers to care?

NOTHING ABOUT US
WITHOUT US

Coined during the 1990s disability
rights movement in South Africa,
“Nothing About Us Without Us” provides
a common rallying call for scholars to
evolve their efforts in dismantling sys-
temic oppression.’? A critical first step
invites us to center communities at
greatest risk of disease in the research
and development of interventions that
they stand to directly benefit from. In
doing so, researchers and community
members become cocreators of
knowledge, which in turn cultivates en-
gagement and, over time, consistent
opportunities to sow seeds of trust.
When applying this critical framework
to PPH interventions, community-based
participatory research provides useful
guidance, inviting the engagement of
community members through commu-
nity advisory boards to participate in all
stages of the research, translation, and
dissemination processes.'* Moreover,
PPH interventions that implement a
person-centered design may also miti-
gate another challenge posed by PPH—
specifically, biases in big data created in
the collection and analysis stages of re-
search that serve to undermine equita-
ble practices in health care delivery."
As public health practitioners and
researchers, we are called on to be
more inclusive and thoughtful in our col-
lective efforts to achieve greater health
equity for all. This can only occur through
thoughtful praxis, requiring vigilance and
critical questioning of all new public

Choate

health initiatives that claim to improve
population health. In response to the
fundamental challenges PPH presents,
Allen et al. have effectively redirected
researchers and practitioners to center
people, not technology, at the heart of
this work. And in doing so, they invite
future PPH research and innovation to
make good on its original promise. 4JPH
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83 See alsoWard et al., p. 1201.

AS a core activity of public health,
surveillance is paramount for man-

aging crises such as the COVID-19 pan-
demic. Efficient surveillance systems are
needed for disease monitoring, timely
intervention, and informed decision-
making, so that public health officials
can track the spread of the virus, identi-
fy hotspots, assess population-level
immunity and vaccinations, inform the
population, and evaluate the impact of
control measures. Ideally, these sys-
tems would capture high-quality data
in a timely manner for proactive and
evidence-based responses. However,
during the COVID-19 pandemic, espe-
cially in its early phases, surveillance
systems were insufficient in many juris-
dictions; they were not timely and had
poor data accuracy. As a result, infor-
mation needs were only partially ful-
filled." How can we build more robust
and efficient surveillance systems for
future outbreak preparedness and
response?

One problem with surveillance dur-
ing the pandemic was that it relied
essentially on data from health care
providers and not on data designed
primarily for surveillance. This is not
surprising, because health care provi-
ders are the first to track emerging dis-
eases and are key players in rapid
identification, especially at the start of
an epidemic. Furthermore, with basic

information systems, it can be relative-
ly easy to count the number of diag-
nosed or hospitalized cases.

However, these numbers are difficult
to interpret because they are exposed
to a large “surveillance bias”: they are
influenced by differences in screening,
diagnosis, and treatment strategies and
cannot be used directly to assess the
true disease burden in populations,
over time, and across areas.” For in-
stance, trends in the number of cases
based on diagnosis might be biased by
variations in health care-seeking beha-
viors, testing availability, and changes in
reporting rates. As a case in point,
there were roughly eight times more
cases in the second than the first wave
of the pandemic in Switzerland, but this
huge difference was explained by much
more frequent testing during the sec-
ond wave, rather than a massive
spread of the virus in the population.?
And currently, most cases are missed
because people are no longer getting
tested.

To overcome the low accuracy of
diagnosis-based surveillance, it is better
to have data collected primarily for
surveillance purposes at a population
level. The REal-time Assessment of
Community Transmission-2 (REACT-2)
study, conducted in England and pre-
sented in detail in this issue of AIPH
(p. 1201), along with studies like

OPINIONS, IDEAS, & PRACTICE A]DI‘I

ENE-COVID in Spain and Corona Immu-
nitas in Switzerland, exemplify the bene-
fits of this approach.** Using randomly
selected population-based samples,
these studies aim to capture the true
disease dynamics and the extent of vi-
rus spread and give information on the
evolution of population-level immunity.
These studies are much less exposed
to a surveillance bias. Hence, using
population-based seroprevalence esti-
mates as a proxy for virus spread in the
population (before people were vacci-
nated), the severity of the second wave
was estimated to be slightly higher
(roughly 1.5 times) than the first wave in
Switzerland; this is in sharp contrast
with severity estimates using the num-
ber of diagnosed cases.

However, like any other surveillance
method, these population-based
surveillance strategies come with lim-
itations, such as difficulties acquiring
representative samples of the general
population or lack of timeliness
(Box 1).>"8 Therefore, they should
be integrated with other surveillance
strategies to create multilayer surveil-
lance systems that ensure timeliness,
comprehensiveness, and accuracy.’
The basic layer of this system can be
provided by health care provider diag-
noses, for example, using sentinel sur-
veillance to track new cases as early
as possible. But the main layer should
consist of population-level tools, such
as surveys based on random sampling
using antigenic or PCR (polymerase
chain reaction) tests, wastewater
surveillance, and population-based
seroprevalence studies.

The diversity of these approaches
ensures comprehensiveness, and the
use of population-based methods
improves accuracy, which reduces sur-
veillance bias. To improve decision-
making, population-based methods
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I BOX 1— Advantages and Disadvantages of Diagnosis- and Population-Based Surveillance

Advantages

Disadvantages

Diagnosis-based surveillance

Diagnosed cases

Timely

Relatively easy to collect

Useful for identifying local spreads and
clusters in specific populations (e.g., pregnant
women, nursing homes residents)

Strongly influenced by differences in screening and
diagnostic strategies, test availability, care-seeking
behaviors, and reporting rate

Burdened by standardization and interoperability issues

Hospitalizations

Less prone to surveillance bias than cases
Relatively easy to collect

Useful for assessing the severity of the
epidemic and pressure on health care systems
Useful for identifying local spreads and
clusters

Influenced by changes in admission criteria, hospital bed
capacity, and availability of effective in-hospital
treatments

Less timely than diagnosed cases

Burdened with standardization and interoperability issues

COVID-19 deaths

Less prone to surveillance bias than cases or
hospitalizations

Useful for assessing the severity of the
epidemic

Influenced by differences in COVID-19 death definition,
testing availability, and test practices at death®

Not timely owing to the lag between diagnosis and death
Not timely because data can be provisional or incomplete
for months or years

Population-based surveillance

Population-based seroprevalence
studies

Less prone to surveillance bias than diagnosis-
based surveillance

Useful for providing information on
population-level immunity

Not timely®

Burdened by possible low representativeness

Not designed to reach underprivileged and other at-risk
populations

Prone to underestimation because of waning immunity’

Population-based surveys of
infections

Less prone to surveillance bias than diagnosis-
based surveillance

Not dependent on care-seeking behaviors or
reporting test results

Not timely

Burdened by possible low representativeness

Not designed to reach underprivileged and other at-risk-
populations®

Wastewater surveillance

Less prone to surveillance bias than diagnosis-
based surveillance

Not dependent on care-seeking behaviors or
reporting test results®®

No individual-level information
Burdened by lack of information on the specific location
of the epidemic or subpopulation®

Excess mortality

AJPH  November 2023, Vol 113, No. 11

Useful for estimating the global impact of
COVID-19°

Not timely
Burdened by differences in registration and reporting
practices of deaths between countries

must be made more timely. This could
be achieved by, for example, establish-
ing quickly scalable surveillance teams
with ad hoc infrastructures and pre-
planned protocols, creating pipelines
that could work for more than one path-
ogen, or exploring new testing methods
(as in the case of the REACT-2 study, in
which, using at-home self-administered
tests, information on seroprevalence
was produced within days).

We believe that giving more weight
to population-based surveillance sys-
tems is needed. As countries continue
to navigate the challenges of the
COVID-19 pandemic and prepare for
future outbreaks, designing integrated
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and comprehensive surveillance strat-
egies with a focus on populations is es-

sential for accurate monitoring and
better management of future epi-
demics. 4JPH
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he Minnesota Youth Sex Trading

T(I\/IYST) project is a collaborative of
faculty, staff, and students at the Uni-
versity of Minnesota working in part-
nership with nonprofit organizations
and service providers, government enti-
ties, and people with lived experience.
This commentary is written by various
members of the collaborative across
many professional and personal identi-
ties, including members of our Native
American community advisory board.

The MYST team conducts actionable
research to identify prevention oppor-
tunities, guide systems change, and
promote wellness among youths. In
particular, the team analyzes self-
report data from youths who complet-
ed the Minnesota Student Survey

(MSS), a triennial, anonymous, state-
wide school-based survey conducted in
collaboration with local schools and
four State of Minnesota agencies. In
2019, the MSS added a new question:
“Have you ever traded sex or sexual ac-
tivity to receive money, food, drugs, al-
cohol, a place to stay or anything else?”
Our team has produced some of the
first school-based prevalence estimates
of youth sex trading. Sexual exploita-
tion and trafficking of youths cause
myriad harms. MYST's research shows
disproportionate and intersectional
impacts of these harms for youths of
color; Indigenous youths; youths
experiencing homelessness and pover-
ty; lesbian, gay, bisexual, transgender,
queer, or questioning (LGBTQ+)

OPINIONS, IDEAS, & PRACTICE A]pl-l

youths; and youths in foster care
(https://bit.ly/44GoBiH)."?

NATIVE+ COMMUNITY
RESEARCH ADVISORY
BOARD

In 2020, the MYST project established a
number of community advisory pro-
cesses to assist researchers, including
an intertribal, Native American commu-
nity advisory board, which consists of
six tribally identified service providers
working in the field of sexual violence
and exploitation. This engagement was
particularly meaningful to the research
team, given Native youths are often
represented by hyper-deficit research
narratives® or dismissed as statistically
insignificant or what Garland refers to
as “an asterisk’ on a data table.* Cau-
tious of this, the collaborative engaged
in intense consultation to establish an
accurate prevalence rate of sex trading
for Native youths that was contextually
informed and could guide policy and

LL 'ON ‘ELL [OA '€20C J9qWianoN  HdIV

practice in meaningful ways.

Using available self-reported data on
students’ race and ethnicity from the
2019 MSS, we cocreated two unique
variables to better understand preva-
lence among Native youths. First, we
expanded our definition of Native
American youths to “Native+," including
those students who selected that they
identified as “only” American Indian or
Alaska Native (AIAN), AIAN plus an addi-
tional race (+), “only” Native Hawaiian
or Pacific Islander (NHPI), and NHPI+.

This community-designed definition
honors the sovereignty of Indigenous
nations to determine community mem-
bership that recognizes individuals of
mixed racial background and lineal
descent. It further reflects the racial
diversity present in American Indian
communities in our geographic area, and
1153
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it includes the shared experiences of In-
digenous peoples with colonialism, which
has been linked to sexual exploitation.”
This aligns with recommendations in
statewide discussions with tribal repre-
sentatives. These decisions resulted in
more than a threefold increase in our
sample size.

Second, we created a related variable
that was intended to capture Two-
Spirit/2-Spirit identity, history, and
community-based definitions. To do so,
we combined the Native+ variable,
gender modality, and sexual orientation
to create a dichotomized variable
(Two-Spirit/2-Spirit or not Two-Spirit/
2-Spirit). This variable was labeled
“LGBTQ+2S." Specifically, Native+
youth who self-reported identifying as
“transgender, genderqueer, or gen-
derfluid” or unsure of their gender iden-
tity (inclusive of all sexual orientations)
and those who reported identifying as
bisexual, gay or lesbian, questioning,
pansexual, queer, or using a different
sexual orientation label but not identify-
ing as “transgender, genderqueer, or
genderfluid” were included in
LGBTQ+2S. We aimed to make this
variable inclusive but recognized it was
dependent on the pre-established
Western conceptualizations of gender
and sexuality that informed what
questions are typically asked of students
on the MSS.

Separate from our collaborative work,
a decision was made at the state level to
add Two-Spirit as a response option for
their item asking about gender identity
in the 2022 MSS. This decision contrib-
uted to significant discussion among our
community advisory members who
were appreciative of the inclusive inten-
tion but expressed concerns over a lack
of understanding of the term Two-Spirit,
its history, and the potential for appro-
priation and harm. When the MYST

Editorial Hayesetal.

project team began data analyses of the
2022 MSS data, we followed up on the
community advisory board's concerns.
Of the 395 students who selected
Two-Spirit as their gender identity, less
than a quarter (24.1%) were Native+. In
comparison, among students who
selected Two-Spirit as their gender iden-
tity, 45.8% identified their racial identity
as exclusively White, and 26.2% identi-
fied their racial identity as neither
exclusively White nor Native+ (in total
72% of those identifying as Two-Spirit
were non-Native+). These response
rates provided support for the concerns
and led us to write this commentary;
yet, we wish to recognize that this is not
an effort to criticize our state partners,
who have been positively responsive to
these findings and have committed to
engaging with them. Rather, we use this
commentary to advance awareness and
scholarly discussion in the field and
among our fellow researchers.

TWO-SPIRIT DEFINITION
AND APPROPRIATION

While an expansive history of colonial-
ism in the Americas is beyond the scope
of this commentary, it is without ques-
tion that Indigenous peoples were, and
still are, subject to a series of colonial
acts of violence, treaty-making (and
breaking), laws, and policies® that sought
or seek to dispossess Native people of
land and erase cultural, spiritual, politi-
cal, and intellectual presence. Lewis
Meriam, author of the federal report,
The Problem of Indian Administration
(https://bit.ly/3Kgk3Hu), declared that
Indians must be advanced “along the
white man's road” (p. 552) so that they
may be “absorbed into the prevailing
civilization or be fitted to live in the
presence of that civilization at least in

accordance with a minimum standard”
(p. 554). These civilizing efforts were
based on assumptions of European
racial, religious, and economic superiority
and included the heteropaternal organi-
zation of citizens “into nuclear families,
each expressing a ‘proper, modern

"P13) This forced assimilation

sexuality.
sought to erase complex notions of
gender and sexuality and their associated
cultural, spiritual, and familial roles. As
Lugones described, “[g]lender itself is a
colonial introduction, a violent introduc-
tion consistently and contemporarily
used to destroy peoples, cosmologies,

"8(P180) This construct

and communities.
and subsequent marginalization contri-
butes to disproportionate rates of
substance use disorder and mental
health challenges because of multiple
minority oppressed status and exposure
to stress and trauma.’

The term Two-Spirit is a direct
reflection of this history and refers to a
person of a culturally and spiritually dis-
tinct gender exclusively recognized by
Native American Nations (Lenny Hayes,
e-mail communication, October 18,
2021). It affirms the “interrelatedness of
all aspects of identity including sexuali-
ty, gender, culture, community and

»10(p304-309) Tyyo-Spirit peo-

spirituality.
ple were “seen as being neither men
nor women, but as belonging to gen-
ders of their own within cultural sys-
tems of multiple genders”!'®114

often occupied highly respected social

)and

and ceremonial roles.'? Organizations,
such as Gay American Indians, which
was founded more than 48 years ago,
were started to build safe circles, sup-
port one another, and reclaim these
roles and relations. By 1990, Native
American community members coined
the term, Two-Spirit, with a clear
intention to distance themselves from
non-Native gays and lesbians and



historically inaccurate and insulting
terminology used by non-Native
researchers.'?

The reclamation of gendert(s), sexuality,
and Indigenous people’s traditional
knowledge about gender(s) and sexuality
roles and practices is a political, cultural,
and spiritual act to define one’s self and
one's experience. Two-Spirit is a “term of
resistance to colonization and non-
transferable to other cultures.”' P12
Furthermore, "It is part of our counter
hegemonic discourse and reclamation of
our unique histories. Aboriginal people
coined the term Two-Spirit and are using
it to reflect our past, and the direction of
our future. We are using the term. It is
ours."" P23 For additional discussion of
the distinction and relationship between
Two-Spirit and Native LGBTQ+ commu-
nities, please refer to Indigenizing Love: A
Toolkit for Native Youth to Build Inclusion
(https:/bit.ly/3Qew900).

CONSIDERATIONS FOR
RESEARCH MOVING
FORWARD

The addition of the Two-Spirit response
option on the 2022 MSS provided an
unexpected opportunity to gather
empirical evidence that supports
community-based concerns. Given this
history, one can understand how an
appropriation of the term Two-Spirit is
problematic within the context of
society and particularly within the
context of research, which includes an
extensive history of extraction and
harm in Indigenous communities.'> As
researchers, we ask the following
questions: How do we balance our
desire to build measurement tools that
are expansive and inclusive but also
take heed of these critical histories and
definitions? What is our responsibility if
respondents lack the information or

prudence to take heed themselves?
How do the “discursive and material
practices of [the] academy writ large
participate in the dispossession of
Indigenous peoples’ lands, livelihoods,
and futures” and how can we “divest

"7(P25) and avoid

from these practices
perpetuating epistemological violence?

Using data based on a significant
cultural term poses a number of con-
siderations that are social and scientific
in nature, including the generalizability
of results, confusion over whom the
results are applicable to, and continued
harm to communities who have
claimed exclusive use of a term that
has deep spiritual and cultural signifi-
cance. Additional limitations are that
Native+ people may prefer to use their
own distinct tribal terms to define
themselves, which may not necessarily
be the term, Two-Spirit. As Indigenous
peoples recover language, notions of
gender, and associated roles, health
researchers must be flexible and con-
tinue to exercise caution. This requires
ongoing consultation in regard to iden-
tity (e.g., our lead author often uses “Do
you know the word in your language
that would identify someone like me?”
in his practice) and commitment to
nuance and flexibility.

We use this commentary to shine a
light on our constructs and engage in
scholarly dialogue at the intersection of
inclusion and marginalization. We
recognize that these considerations do
not map well onto the landscape of
survey research and perhaps present
more questions than answers, but we
believe they are critical to consider none-
theless. As we navigate data analyses
and future survey and research designs,
we encourage careful use of the term
Two-Spirit and that researchers use a
community-engaged approach. It is cru-
cial to partner with community advisory

OPINIONS, IDEAS, & PRACTICE

boards to explore and develop better
practices for using survey design tools
(e.g., conditional branching) to ensure
that only Native American and
Indigenous respondents have the option
to select this identity. 4JPH

CORRESPONDENCE

Correspondence should be sent to Katie
Johnston-Goodstar, PhD, School of Social Work,
University of Minnesota-Twin Cities, 1404 Gortner
Ave, St. Paul, MN 55108 (e-mail: john1906@umn.
edu). Reprints can be ordered at https://ajph.org
by clicking the “Reprints” link.

PUBLICATION INFORMATION

Full Citation: Hayes L, LaFrinier-Ritchie A, Mat-
thews N, et al. Two-spirit identity and adolescent
survey measures: considerations of appropria-
tion, transparency, and inclusion. Am J Public
Health. 2023;113(11):1153-1156.

Acceptance Date: July 2, 2023.

DOI: https://doi.org/10.2105/A)PH.2023.307387

CONTRIBUTORS

L. Hayes, G.N. Rider, C. Brown, M. Filoteo, K.
Johnston-Goodstar, B.). McMorris, and L. Martin
contributed to the conceptualization and design of
this opinion editorial and drafted, reviewed, and
revised the article and approved the final version to
be published. A. LaFrinier-Ritchie, N. Matthews,

B. O'Keefe, and N. Perrote contributed to the
conceptualization of this opinion editorial, reviewed
and revised the article, and approved the final
version to be published.

ACKNOWLEDGMENTS

MYST research was supported by the World
Childhood Foundation USA and Carlson Family
Foundation.

This commentary resulted from ongoing efforts
associated with the MYST project and includes
authors who are academic researchers with the
University of Minnesota and expert community
members who make up the MYST Native+
community advisory board. The work reported in this
opinion editorial was derived from research projects
combined with community expertise and wisdom.
The authors thank AJPH reviewers and editors.

This editorial is following community-engaged
principles where we have a community-university
partnership, and this is reflected in the author-
ship team. We would like to honor the multiple
sources of knowledge that our team uses and
comes from—all of which are important to us.

CONFLICTS OF INTEREST

The authors report no conflicts of interest.

Editorial

Hayes et al.

LL 'ON ‘ELL [OA '€20C J9qWianoN  HdIV

1155



OPINIONS, IDEAS, & PRACTICE

AJPH  November 2023, Vol 113, No. 11

1156

REFERENCES

1.

Editorial

. Rider GN, McMorris BJ, Brown C, et al. Mental

. Tuck E. Suspending damage: a letter to commu-

. Smith A. Conquest: Sexual Violence and American

Martin L, Rider GN, Johnston-Goodstar K, Menan-
teau B, Palmer C, McMorris BJ. Prevalence of
trading sex among high school students in Min-
nesota: demographics, relevant adverse experi-
ences, and health-related statuses. / Adolesc
Health. 2021;68(5):1011-1013. https://doi.org/10.
1016/j.jadohealth.2020.08.021

HEALTHY
AGING

THROUGH THE

SOCIAL DETERMINANTS
OF HEALTH

health and protective factors for transgender
and gender-diverse youths who trade sex: a Min-
nesota statewide school-based study, 2019. Am J
Public Health. 2022;112(3):499-508. https://doi.

org/10.2105/AJPH.2021.306623 2021, SOFTCOVER,

350 PP, 978-087553-3155
nities. Harv Educ Rev. 2009;79(3):409-428.
https://doi.org/10.17763/haer.79.3.

n0016675661t3n15 .] APHABOOKSTORE.CRG

. Garland JL. Foreword. In: Shotton H], Lowe SC,

Waterman SJ, eds. Beyond the Asterisk: Under-
standing Native Students in Higher Education. New
York, NY: Stylus Publishing; 2013.

Indian Genocide. Durham, NC: Duke University
Press; 2015.

. Dunbar-Ortiz R. An Indigenous Peoples’ History of

the United States. Boston, MA: Beacon Press;
2014.

. Arvin M, Tuck E, Morrill A. Decolonizing feminism:

challenging connections between settler colonial-
ism and heteropatriarchy. fem Form. 2013;
25(1):8-34. https://doi.org/10.1353/f.2013.0006

. Lugones M. Heterosexualism and the colonial/

modern gender system. Hypatia. 2007;22(1):
186-209. Available at: https://www.jstor.org/
stable/4640051. Accessed January 1, 2023.

. Elm JHL, Lewis JP, Walters KL, Self JM. “I'm in this

world for a reason”: resilience and recovery
among American Indian and Alaska Native
Two-Spirit women. J Lesbian Stud. 2016;20(3-4):
352-371. https://doi.org/10.1080/10894160.
2016.1152813

. Wilson A. How we find ourselves: identity devel-

opment and Two Spirit people. Harv Educ Rev.
1996;66(2):303-318. https://doi.org/10.17763/
haer.66.2.n551658577h927h4

. Lang S. Various kinds of Two-Spirit people: gen-

der variance and homosexuality in Native Ameri-
can communities. In: Jacobs S-E, Thomas W, Lang
S, eds. Native American Gender Identity, Sexuality,
and Spirituality. Champaign, IL: University of Illi-
nois Press; 1997:100-118.

. Walters KL, Evans-Campbell T, Simoni JM,

Ronquillo T, Bhuyan R. “My spirit in my heart”:
identity experiences and challenges among
American Indian Two-Spirit women. / Lesbian
Stud. 2006;10(1-2):125-149. https://doi.org/10.
1300/)155v10n01_07

. Jacobs S-E, Thomas W, Lang S, eds. Two-Spirit

People: Native American Gender Identity, Sexuality,
and Spirituality. Champaign, IL: University of Illi-
nois Press; 1997.

. Cameron M. Two-Spirited aboriginal people con-

tinuing cultural appropriation by non-aboriginal
society. Can Woman Stud. 2005;24(2):123-127.

Available at: https://cws.journals.yorku.ca/index.
php/cws/article/view/6129. Accessed January 1,
2023.

. Smith LT. Decolonizing Methodologies: Research

and Indigenous Peoples. London, UK: Zed Books;
1999.

Hayes et al.

Healthy Aging Through The
Social Determinants of Health

Edited by Elaine T. Jurkowski, PhD, MSW
and M. Aaron Guest, PhD, MPH, MSW

This new book examines the link between social determinants of
health and the process of healthy aging. It provides public health
practitioners and others interacting with the older population
with best practices to encourage healthy aging and enhance the
lives of people growing older.

Healthy Aging: Through The Social Determinants of Health

gives insight into the role each of these plays in the healthy

aging process: health and health care; neighborhood and built
environment; social support; education; and economics and policy.

& APHA PRESS

AN IMPRINT OF AMERICAN PUBLIC HEALTH ASSOCIATION




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



Training Latinx
Community Health
Workers as Clinical
Research and Health
Care System Navigators

Gabriela Plasencia, MD, MAS, Kamaria Kaalund, BA, and Andrea Thoumi, MPP, MSc

ABOUT THE AUTHORS

Gabriela Plasencia and Kamaria Kaalund are with the Duke-Margolis Center for Health
Policy, Duke University, Durham, NC. Gabriela Plasencia and Andrea Thoumi are with the
Department of Family Medicine and Community Health, Duke University. Andrea Thoumi
is also with Duke-Margolis Center for Health Policy, Washington, DC.

ommunity health workers (CHWs),
C or promotores de salud, form
the spider's web of attachments be-
tween community members, families,
community-based organizations, aca-
demic centers, health care systems,
and public health institutions. CHWs
are often from the communities they
serve and improve health by providing
culturally appropriate health informa-
tion, facilitating system navigation, and
building trust with individuals and com-
munities, among other roles.! The
greater emphasis on awareness, navi-
gation, and dissemination of culturally
sensitive resources results in improved
institutional trust, decreased barriers
to care, and increased health care utili-
zation.? The roles CHWs play are espe-
cially important when working with
marginalized and minoritized popula-
tions, such as the Latino/Hispanic
populations (hereafter “Latinx”).
Because of their ability to increase
trust and engagement, CHWs
have been increasingly involved in
community-based participatory
research in various roles, including

research question development; inter-
vention design and implementation;
and data collection, analysis, and dis-
semination.® Despite this increased
involvement in research coupled with
lived experiences, CHWs typically lack
formal research training in needs as-
sessment, qualitative and quantitative
evaluation of programmatic or public
data, and policy analysis.

Developing and providing research
training to CHWs can strengthen
bidirectional information sharing and
community-based problem-solving
while increasing CHW capacity to
inform policy changes and increase
community member trust in research
participation. We propose key policy
steps to advance the inclusion of
CHWs in research programs through
increased research capacity building.

RESEARCH TRAINING AND
OPPORTUNITIES

Studies show that although effective
and cost saving, CHW inclusion in
community-informed research and

OPINIONS, IDEAS, & PRACTICE A]p“

community-based health interventions
is precarious because of limited train-
ing opportunities,®* CHWs' lack of uni-
formity in core competency skills or
certification requirements,4 inconsis-
tent supervision,” or unclear pathways
for advancement.” Furthermore, other
than protocol-driven trainings, there is
a general lack of research training avail-
able for CHWs, despite their knowledge
and lived expertise in minoritized and
marginalized communities.*®

INNOVATIVE STRATEGIES

Evidence-based strategies for
community-engaged CHW research-
training development, implementation,
dissemination, and translation include
the following:

1. Creation of a CHW research train-
ing curriculum. Existing research
discusses the need for increased
training overall for CHWs, but
specifically research training.>*©
Research training may include
learning best practices to identify,
develop, and evaluate research
questions; engage stakeholders;
conduct qualitative and quantita-
tive analysis; and disseminate
results. Additionally, research
training can include translation of
research to policy and how to com-
municate findings to policymakers.
Although there has been evalua-
tion of the interests, experience,
and training of CHWs in research,®’
few trainings for CHWs specifically
focus on research fundamentals’
and instead focus on specific re-
search protocols,® research ethics,’
or other specific topics. Therefore,
there is a need to directly address
this gap by creating a standardized
CHW research training curriculum

Editorial
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based on recommendations from
the literature, trainings from other
research teams conducting
community-based participatory re-
search in collaboration with CHWs,
and focus groups of local CHWs to
tailor training to community inter-
ests and goals.

2. Innovative community-informed
codevelopment process. For maxi-
mum CHW buy-in, it is critical that
curricula be developed in partner-
ship with community partners ex-
perienced in training CHWs as well
as by conducting focus groups with
CHWSs to understand the topics of
most interest, the topics of most
and least familiarity, and the pre-
ferred method of education. In this
way, curricula would be codeve-
loped and informed by both re-
search and community expertise.
Codevelopment processes ensure
that CHWSs shape the direction of
research, increasing the trust-
building relationships between
communities and researchers.

3. CHW research engagement toolkit.
Given a general lack of published
research training programs for
CHWs, this process of codevelop-
ing the curriculum, barriers and
facilitators throughout the process,
and lessons learned should be
summarized in a CHW research
engagement toolkit. This will aid in
the adaptation of research curricu-
la for CHWs from other minoritized
or marginalized populations, in
other geographic locations, or
focused on other health-related
topics.

4. Embedding CHWSs' bicultural and
community expertise in population
health improvement. CHW knowl-
edge and expertise are often used
for individual or family benefit, but

Plasencia et al.

they are not aggregated for a bet-
ter understanding of population
health needs. This type of codeve-
loped research training, therefore,
is innovative in that it proposes
the application of CHW collective
knowledge, experience, and rela-
tionships not only for the improve-
ment of the health of individuals
but also for the community at large.
For example, CHWSs can provide ex-
pertise on community perspectives
and cultural norms, including the
development and implementation
of culturally and linguistically appro-
priate service standards.'®

5. CHWS' strategic engagement in
policy and advocacy. Bilingual and
bicultural research teams composed
of Latinx experts in research, policy,
and advocacy, in addition to Latinx
community-based organization lea-
ders that have previously engaged
in research partnerships, are criti-
cal to developing and sustaining a
CHW research curriculum. This
combination of community and
academic expertise will strengthen
the ability to translate community-
informed CHW research training
to the development of evidence-
based policy recommendations
and advocacy strategies for Latinx
population health improvement
through research collaboration and
authentic partnership.

IMPACT OF RESEARCH
TRAINING

Hiring local CHWs and providing them
with increased capacities improve local
economies, especially for already min-
oritized and marginalized populations.
Community-informed capacity building
and retaining CHWs maintain the CHW

workforce for continued improvements
in long-standing health disparities and
in preparation for future public health
crises. Additionally, improving CHW
capacity for more bidirectional involve-
ment in research will also improve
Latinx communities’ understanding of
the risks and benefits associated with
participation in research, which can in-
crease engagement in and access to
clinical trials, cohort studies, and other
forms of research.

Finally, the community-informed re-
search training of CHWs will enhance
public health efforts by enabling more
timely identification of community-level
problems, review of publicly available
data and existing community resources,
understanding of tools to translate re-
search to policy, and development of
evidence-based community-driven
approaches to solving complex pro-
blems that can be disseminated to
community and institutional leaders for
improved population health impact.

Furthermore, CHW training can be
adapted to the needs of local communi-
ties or other marginalized or minoritized
populations facing similar disparities in
health care outcomes. CHWs employ
the skills and expertise necessary for
more trusted and equitable evidence-
generation processes and thus are es-
sential to addressing systemic barriers
and improved population health. 4JPH
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n the United States, homelessness has
I increased every year for the last four
years. In 2020, 39% of those expe-riencing
homelessness were women and girls." The
US Code defines homelessness as those
who

1. lack a fixed, regular, and adequate
nighttime residence;

2. reside in a public or private place
not designed for or ordinarily used
as a sleeping accommodation;

3. live in supervised temporary living
arrangements;

4. reside in a place not meant for hu-
man habitation;

5. are at imminent risk of housing loss; or
are fleeing violence with no alterna-
tive residence.’

People who are homeless have less ac-
cess to prenatal care and are at increased
risk for pregnancy complications, including
hemorrhage, preterm labor, and placental
abnormalities.® Their babies are at greater
risk of being born at low birth weight and
have a higher likelihood of newborn inten-
sive care stays.>*

Walshetal.

BACKGROUND

An examination of homelessness within a
framework of structural violence is essen-
tial to understanding how the stress of
navigating homelessness while pregnant
can lead to adverse obstetrical and neona-
tal outcomes. Structural violence is “the
social arrangements that put people and
populations in harm’s way,” and considers
the economic, political, and legal systems
that cause harm and shape interpersonal
violence.” This concept highlights social
forces beyond the control of patients and
broadens one’s perception of violence to
include larger entities actively causing
harm, like political Systems5 Thus, the lens
of structural violence examines systemic
causes of disparities. Contributors to ad-
verse obstetrical outcomes include racism,
unequal access to health care, unemploy-
ment, exploitation, and gender-based
violence, all of which can be exacerbated
through homelessness.”

The American College of Obstetricians
and Gynecologists considers lack of access
to safe and stable housing to be a social

determinant of health.® It recommends
that obstetricians recognize and under-
stand the ways that environmental condi-
tions, including homelessness, affect health
outcomes.® This opinion editorial, in which
we seek to describe the effects and chal-
lenges of homelessness during pregnancy
and better understand how structural
violence contributes to adverse birth out-
comes, is informed by professional experi-
ence and review of the available literature.

LITERATURE SEARCH

We searched PubMed for peer-reviewed
articles and white papers with qualitative
and quantitative data between May 2021
and July 2023. Search criteria included
“homelessness and maternal health” and
“pregnant and homeless.” To be more in-
clusive of the range of identities of those
who experience pregnancy and home-
lessness while also highlighting the dra-
matic gender disparity this issue reflects,
we use person-first language whenever
possible given space limitations, and
gender-neutral terms (“pregnant people”)
as well as gendered terms (“women” and
“mothers”). The literature we reviewed al-
most exclusively examined women, reveal-
ing the need for further research to explore
how homelessness in pregnancy affects
transgender and gender-nonconforming
individuals.

FINDINGS

Pregnant people experiencing homeless-
ness navigate an oppressive cycle, as
their ability to access necessary shelter
and health care is obstructed by structur-
al violence, leading to avoidance of these
systems that should provide support.
Homelessness requires pregnant women
to navigate a bewildering shelter system
that does not meet their needs and adds
barriers to prenatal care access.”



Families entering shelters report 14-hour
intake appointments, insurmountable
documentation requirements, and being
sent back to homes where they are

not welcome.”

Obtaining shelter often requires a series
of applications and interviews, which can in-
clude lengthy interrogations and multiple
reapplication attempts to justify the appli-
cant’s vulnerability.” For example, New York
City's Department of Homeless Services
employs “fraud investigators” to attempt to
“divert” families from shelter by demonstrat-
ing lack of need for housing assistance.” But
the disruptive, demanding, and retraumatiz-
ing process of seeking shelter is not limited
to a particular state. For many, a history of
intergenerational homelessness and past
trauma exposure alters their sense of safety
and normalcy, making women who are
homeless especially vulnerable when enter-
ing shelter systems that tend toward a skep-
tical, punitive approach.”

Within the health care system, logistical
barriers, hospital culture, and provider
biases create an unwelcome prenatal care
environment for individuals experiencing
homelessness. Women experiencing
homelessness are less likely to initiate pre-
natal care during their first trimester and
tend to have fewer prenatal visits than
those who are not homeless.® In one study,
only half of women experiencing home-
lessness enrolled in prenatal care received
an adequate number of prenatal visits.”
Transportation presents a barrier to attend-
ing prenatal care appointments, especially
for women with children and those who
lack social support.2'® While public trans-
portation may be feasible for individuals, it is
less practical for women with children, given
one study found that 63% of homeless
women with children had no childcare
options during prenatal appointments.”

Other logistical barriers to care include
long wait times, high costs, and lack of
care coordination.? Particularly for indivi-
duals with histories of substance use

disorder, clashing appointment times
and inadequate eligibility for necessary
services restricts care access. Inone
study, pregnant women with substance
use disorder were deemed ineligible for ad-
diction programs if they were not actively
using drugs.'®

For those able to access care, many
find the health care system inhospitable.
Poor treatment from providers was cited
as a barrier to accessing and continuing
with pre- and postnatal care."®"" This vio-
lence exists on both interpersonal and
structural levels, as institutions incentiv-
ize discharging patients before adequate
supportive planning.'? Pregnant women
experiencing homelessness report stig-
matization and feeling like a “"number”
rather than a human.'® Negative past
experiences create further barriers to
care. From undesired tubal ligations and
unexpected cesarean sections to still-
births, many women recall unsettling
experiences in health care settings that
contribute to widespread fear of lost
agency."" Although laws regarding repro-
ductive health care continue to change,
impacts of historical policies and current
practices reverberate, adding to fear of
stolen autonomy.'%""

Intersecting identities compound struc-
tural violence for pregnant women of color
experiencing homelessness.'? Structural
violence and racism place racial and ethnic
minorities at greater risk of experiencing
both homelessness and pregnancy com-
plications."® Overtly racist policies such as
Jim Crow laws and redlining, as well as dis-
crimination in housing rental and home
buying, have led to generations of disen-
franchisement and housing obstacles
for Black communities and other ethnic
minority populations. This compounds the
adverse effects of poverty and unstable
housing within those populations and wor-
sens existing maternal health disparities.">

Interactions with health care systems
can lead to increased surveillance by child
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protective services, further dissuading
women, especially those experiencing
homelessness, from accessing care.'® In a
study looking at child custody loss among
African American mothers, women who
lost custody of their children had higher
rates of homelessness in the year preced-
ing the loss of custody when compared
with women who did not lose custody.™
Intersecting structural violence in the form
of racism, classism, and sexism can create
an unwelcome health care environment for
women experiencing homelessness, result-
ing in avoidance and fear of accessing
services.

CONCLUSIONS

Unreliable support from shelter and
health care systems sends families back
to unsafe households and permits dis-
missive experiences with prenatal care
providers.”?"? These experiences exac-
erbate trauma and discourage seeking
care. A self-perpetuating cycle of barriers
to and fear of accessing services, reduc-
tion of health care usage, and reinforce-
ment of provider stigma ensues. We argue
that this combination of structural violence,
shelter factors, and hospital factors contri-
butes to the increased risk of pregnancy
and birth complications seen among wom-
en experiencing homelessness when com-
pared with housed women.* The increased
rates of hemorrhage, hypertension, and
preterm labor, among other complications,
confirms the need to treat homelessness
as an individual risk factor during
pregnancy.>

Key interventions for women and fami-
lies experiencing homelessness start with
supportive shelter. Housing instability is a
public health issue that must be tackled
alongside improvement of prenatal care
services. In a study that provided housing
resources for women with children, re-
gardless of whether shelter staff and
service providers approved a woman'’s
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“readiness” for transition beforehand, ac-
cess to affordable housing reduced their
mental distress."*

Within care settings, institutions should
incorporate person-centered practices to
provide coordinated and sensitive care.'®
Such sensitivity requires adaptable service
provision for pregnant women experienc-
ing homelessness, allowing for more indi-
vidualized care.® Cognizance of the past
traumas that many of these patients have
faced and universal trauma-informed care
Create a prenatal care environment that
women feel safe returning to."" However,
person-centered care requires more than
change on the individual level. The health
outcomes of homeless pregnant women
expose structural weaknesses in our sys-
tems, requiring large-scale changes to
housing and health care.

Hospital systems should design prena-
tal and postnatal care programs that bet-
ter meet the needs of women who are
homeless, introducing flexibility in loca-
tion and timing of visits and additional
outreach support. Cities should examine
women's trajectories holistically to pro-
vide stable housing through pregnancy,
postpartum, and child rearing. In addition,
a standard definition of homelessness in
pregnancy and utilization of International
Classification of Diseases, 10th Revision
(Geneva, Switzerland: World Health Orga-
nization; 1992) codes for homelessness in
medical records may facilitate identifica-
tion of patients in need, allowing for quali-
ty improvement initiatives and further
research.

Our current systems contribute to, rath-
er than alleviate, stress during homeless-
ness and pregnancy. As we seek to improve
birth outcomes for pregnant individuals
experiencing homelessness, it is vital that
we examine the structural violence within
our health care and shelter systems and
seek to improve the accessibility and
quality of services. Better support for

Walshetal.

those experiencing homelessness while
pregnant will have undeniable downstream
effects on future generations by providing
stability to mothers and children. 4JPH
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Impact of a Permitless Concealed
Firearm Carry Law in West Virginia,
1999-2015 and 2016-2020

Eric W. Lundstrom, PhD, MPH, Jacob K. Pence, DO, and Gordon S. Smith, MD, MBChB, MPH

We used firearm mortality and sales data to assess the impact of HB 4145, a May 2016 law that legalized

concealed firearm carry without a permit in West Virginia. Firearm mortality was significantly higher (29%)

in the years after the enactment of the law; handgun mortality was also higher (48% increase), whereas
long gun deaths and firearm sales were unaffected. This may suggest that HB 4145 increased rates of

firearm-related mortality in West Virginia without affecting firearm sales in the state. (AmJ Public Health.
2023;113(11):1163-1166. https://doi.org/10.2105/AIPH.2023.307382)

everal US states have recently
S enacted permitless concealed fire-
arm carry laws, which do not require an
individual to apply for a permit to legally
carry a concealed firearm in public.”
Other systems are more restrictive,
with “may-issue” schemes giving states
substantial discretion in deciding when
toissue a permit and “shall-issue”
systems requiring authorities to issue
permits to any individual meeting basic
requirements.” Gun owners in permit-
less carry states report significantly
higher rates of past-30-day loaded
handgun carrying than those in permit-
issuing states,” indicating that such
laws have a measurable effect on
carrying behavior.

INTERVENTION AND
IMPLEMENTATION

PLACE, TIME,
AND PERSONS

HB 4145 was enacted on May 24, 2016,
and applied to all legal residents of
West Virginia.*

PURPOSE

HB 4145 repealed West Virginia's previ-
ous shall-issue permit-issuing system,
which was established in 1989 and
allowed “any United States citizen or le-
gal resident thereof at least twenty-one
years of age and not otherwise prohib-
ited from possessing a firearm [to]
carry a concealed deadly weapon with-

out a license."*

EVALUATION AND
ADVERSE EFFECTS

In May 2016, the West Virginia legisla-
ture enacted HB 4145, a permitless
concealed carry law; before enactment
of HB 4145, West Virginia was a shall-
issue state.’

We used both descriptive and inferen-

tial statistical approaches to assess the
impact of HB 4145 on firearm mortality
in West Virginia. We extracted West Vir-
ginia firearm fatality data from CDC

WONDER (Centers for Disease Control
and Prevention Wide-ranging ONline
Data for Epidemiologic Research), which
reports mortality data collected through
state death certificate registries.” Mean
annual age-adjusted fatality rates per
100 000 population for 1999 through
2015 and 2016 through 2020 were
extracted for demographics of interest,

LL 'ON ‘ELL |OA ‘€C0T JoQWaNON  HdIV

including gender, race, and urbaniza-
tion, as well as by injury intent and gun
type involvement. Although annual
2021 data were available at the time of
our analysis, age-adjusted rates for a
20716 through 2021 postintervention
period could not be obtained as CDC
WONDER can be queried only for 1999
through 2020 or only for 2018 through
2021 as a result of a race categorization
series break occurring in 2018.

We calculated monthly crude fire-
arm death rates, available for 1999
through 2021, using total monthly fire-
arm mortality counts from CDC WON-
DER and annual population estimates;
CDC WONDER does not provide
monthly age-adjusted mortality rates.
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OPINIONS, IDEAS, & PRACTICE

AJPH  November 2023, Vol 113, No. 11

1164 nNotes From the Field

Monthly firearm sales data for 2000
through 2022 were extracted from The
Trace, which estimates state-level fire-
arm sales using Federal Bureau of In-
vestigation background check data.®
We used interrupted time series anal-
ysis (ITSA) to assess the impact of HB
4145 on monthly firearm mortality and
sales in West Virginia. ITSA quantifies
temporal effects of interventions for
which no control population exists,
making it useful for assessing the ef-
fects of public health events.” The pre-
intervention period was defined as
January 1999 to April 2016 and the
postintervention period as May 2016
(the month HB 4145 was enacted) to
December 2021. Using monthly data,
we assessed the intervention effect as
a step change, representing an overall
increase or decrease in the rate of fa-
talities. We controlled serial correlation
in monthly data using autoregressive
integrated moving average modeling’
(Table A, available as a supplement to
the online version of this article at
http://www.ajph.org). To allow compari-
sons with national trends, we con-
ducted an ITSA of monthly US firearm
mortality per 100 000 population.
Mean annual firearm mortality rates
in West Virginia during 2016 through
2020 were significantly higher (29%)
than in 1999 through 2015, both over-
all and for each of the strata examined
except for large fringe metro urbaniza-
tion, unintentional and undetermined
injury intents, and deaths associated
with long gun use (Table 1). Homicides
and suicides increased by 48% and
22%, respectively. Stratified by urbani-
zation, the largest significant increases
were seen in noncore (Most rural)
areas (34%). Although more than half
of firearm types were unspecified, the
percentage identified as handguns in-
creased significantly (45%), whereas the

Lundstrom et al.

I TABLE 1— Age-Adjusted Firearm Mortality Rates: West Virginia,

1999-2015 Versus 2016-2020

1999-2015 Rate 2016-2020 Rate Percentage

Demographic Category (95% CI) (95% CI) Increase
Total 13.8 (13.4, 14.2) 17.8 (16.9, 18.7) 29
Gender

Male 24.1 (23.3, 24.9) 29.6 (27.9, 31.2) 23

Female 4.4 (4.1, 4.8) 6.3 (5.5, 7.1) 43
Race

African American 17.3 (14.9, 19.8) 27.2 (21.8, 32.5) 57

White 13.8 (13.3, 14.2) 17.3 (16.4, 18.2) 25
Urbanization®

Large fringe metro 8.6 (6.7, 10.9) 12.0 (8.4, 16.7) 40

Medium metro 12.0 (11.1, 12.9) 15.8 (13.8, 17.7) 32

Small metro 13.0 (12.3, 13.6) 16.1 (14.8, 17.5) 24

Micropolitan 15.4 (14.3, 16.5) 19.9 (17.6, 22.3) 29

Noncore (most rural) 16.4 (15.5, 17.4) 21.9 (19.7, 24.1) 34
Injury intent

Unintentional 0.5 (0.4, 0.6) 0.4 (0.3, 0.6) -20

Suicide 9.9 (9.6, 10.2) 12.1 (1.4, 12.9) 22

Homicide 3.1 (2.9 3.3) 4.6 (4.1, 5.1) 48

Undetermined 0.2 (0.1, 0.2) 0.2 (0.1, 0.4) 0
Gun type®

Handgun 3.1 (2.9, 3.3) 4.5 (4.1, 4.9) 45

Long gun 2.5(2.4,2.7) 2.6 (2.2, 2.9) 4

Unspecified 8.0 (7.7, 8.3) 10.4 (9.7, 11.1) 30

Note. Cl = confidence interval.

Source. Data were derived from CDC WONDER (Centers for Disease Control and Prevention Wide-

ranging ONline Data for Epidemiologic Research).

*West Virginia has no areas designated “large central metro,” the most urban code in the
urban-rural classification scheme used in CDC WONDER.

bGun involvement strata were identified via International Classification of Diseases, 10th Revision
underlying cause of death codes for handgun (W32, X72, X93, and Y22), long gun (W33, X73, X94, and
Y23), and undetermined (W34, X74, X95, and Y24) gun involvement.

percentage identified as long guns did
not. Temporally, annual firearm mortali-
ty increased after the enactment of HB
4145; homicides showed a steadier in-
crease than suicides (Figure A, available
as a supplement to the online version
of this article at http://www.ajph.org).

An ITSA of monthly firearm fatalities
per 100000 population showed that
rates increased by 26.2% (95% confi-
dence interval [CI]=19.8, 31.7). US
firearm fatality rates exhibited

nonsignificant increases after passage
of HB 4145 (—0.9%; 95% Cl= —6.2,
4.4; Table 2; detailed modeling results
are available in Table A). Stratified anal-
yses of monthly West Virginia firearm
mortality data were not possible be-
cause of data suppression by CDC
WONDER. An ITSA of monthly firearm
sales in West Virginia did not reveal
any impact associated with HB 4145,
There was a small spike in sales after
HB 4145 was enacted, but the
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TABLE 2— Results of Interrupted Time Series Analyses of Mean Monthly Firearm Mortality per 100 000
Population Before and After Implementation of HB 4145: West Virginia and the United States

Estimated Monthly Firearm Deaths per 100 000 Population

Region January 1999-April 2016 May 2016-December 2021 Percentage Increase (95% CI)
West Virginia 1.204 1.519 26.2 (19.8, 31.7)
United States 0.913 0.904 -0.9(-6.2, 4.4)

Note. Cl = confidence interval. Rates were calculated via interrupted time series analyses of monthly firearm mortality per 100 000 population; pre-HB
4145 (January 1999-April 2016) values correspond to the model intercept, whereas post-HB 4145 enactment (May 2016-December 2021) values
correspond to the model intercept along with the step change value shown in Table A (available as a supplement to the online version of this article at

http://www.ajph.org).

increase was mild relative to historical
data (Figure B, available as a supple-
ment to the online version of this arti-
cle at http://www.ajph.org).

SUSTAINABILITY

Polling research has shown that an esti-
mated 82% of rural US gun owners cite
the right to own a firearm as essential
to their sense of freedom,® emblematic
of the strong gun culture in rural areas
of the country. As West Virginia is most-
ly rural, it is unlikely that HB 4145 will
be replaced with a more stringent law
soon. In fact, future firearm exposure in
West Virginia may increase further giv-
en that the state legislature recently
passed the Campus Self-Defense Act,
which allows concealed firearm carry-
ing on college campuses in the state
with few exceptions.’

PUBLIC HEALTH
SIGNIFICANCE

Previous literature has revealed
increases in officer-involved shootings
in West Virginia after the enactment of
HB 4145." To our knowledge, however,
this is the first study to assess the im-
pact of HB 4145 on overall firearm
mortality in the state. Although suicides

were the leading cause of West Virginia
firearm deaths throughout the study
period, homicides, which are more
closely related to concealed firearm
carry, showed a greater increase after
2016 (Table 1). Descriptive statistics in-
dicate that the number of handgun
deaths was significantly higher after
HB 4145 enactment, whereas the
number of long gun deaths remained
unchanged (Table 1); because long
guns are not generally concealable, HB
4145 is unlikely to affect long gun
death rates.

Moreover, the number of deaths with
no gun specified was significantly
higher in 2016 through 2020 than in
1999 through 2015; it is reasonable to
assume that these deaths were primar-
ily handgun related given that most US
firearm homicides'® and suicides'" are
associated with handguns, including in
rural areas. Evidence-based firearm
injury prevention measures may be
needed to reduce public exposure to
firearms, including safe firearm storage
practices and community-driven vio-
lence prevention programs.’? 4JPH
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Impact of the Choose Well Initiative
on Contraceptive Access at Federally
Qualified Health Centers in South
Carolina: A Midline Evaluation

Kate Beatty, PhD, Michael G. Smith, DrPH, Jordan de Jong, MA, Amy Weber, DBH, Rakesh Adelli, MPH, and Amal Khoury, PhD

Choose Well (CW) is a statewide contraceptive access initiative to reduce unintended pregnancy among
patients utilizing federally funded family planning services. We examined CW's impact on contraceptive

access at South Carolina federally qualified health centers from 2016 to 2019, which reported
significantly higher increases in providing the full range of contraceptive methods and training onsite.
CW prioritized ensuring change sustainability through obtaining funding and institutionalizing changes.
(Am | Public Health. 2023;113(11):1167-1172. https://doi.org/10.2105/AJPH.2023.307384)

hoose Well (CW), a statewide con-
c traceptive access initiative, aims to
reduce unintended pregnancy in South
Carolina through enhanced provision
of contraception and training for ser-
vices at federally funded safety net
clinics providing family planning ser-
vices. CW's mission is to promote equi-
table access to contraception without
judgment or coercion.”

INTERVENTION AND
IMPLEMENTATION

To our knowledge, CW is the only initia-
tive of its kind to be implemented in the
US Southeast across multiple clinical
sectors. Informed by a statewide needs
assessment, CW is founded on collective
impact principles and operationalized
through four key components (i.e., im-
pact areas): infrastructure and workforce,
capacity building and training, integrat-
ed marketing and communication, and

strategic learning and sustainability.”
The initiative focused heavily on provid-
er and staff training for contraceptive
service provision, method stocking,
and recruitment and retention of provi-
ders. Additional details about the im-
plementation of CW are available
elsewhere.”

PLACE, TIME,
AND PERSONS

CW is a six-year statewide contraceptive
access initiative in South Carolina that
operated from 2017 through 2022.7
This initiative focused primarily on
patients seeking care at publicly funded
clinics, including federally qualified
health centers (FQHCs), health depart-
ment clinics, and rural health clinics.
The initiative prioritized women of re-
productive age seeking contraceptive
care, in particular those who were unin-
sured, were underinsured, or had lower

incomes. (The term “women” is applied
throughout to reflect the terminology
used in the cited research. We recog-
nize that gender identities are diverse
and that respondents’ identities may
not have been accurately captured.)

PURPOSE

Unintended pregnancy is a significant
public health issue, particularly in the
US Southeast. CW aims to reduce unin-
tended pregnancy by providing funding
and training to enhance contraceptive
provision. Given the important role of
FQHCs as safety net providers and that
statewide contraceptive access initia-
tives involving FQHCs are novel,®>® we
examined the impact of CW on contra-
ceptive access at FQHCs in South
Carolina midway through the initiative.
Nationally, FQHCs are crucial to the
health care safety net, serving 25 mil-
lion people annually.”

Notes From the Field
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Many FQHCs provide essential con-
traceptive services for free or at a
reduced cost to lower-income, underin-
sured, or uninsured patients, and about
70% of FQHC patients have incomes be-
low the federal poverty level.? In South
Carolina, FQHCs do not receive Title X
funding for family planning services.”
FQHCs are less likely than are Title
X-funded clinics to have onsite availabil-
ity of all contraceptive methods, particu-
larly intrauterine devices (IUDs) and

implants, 012

and differences in poli-
cies and funding in these systems lead
to variability in contraceptive service
provision and access." Therefore,
assessing the impacts of CW among
participating FQHCs is particularly
relevant.

EVALUATION AND
ADVERSE EFFECTS

As a component of CW's external evalua-
tion, we employed a quasiexperimental
design involving CW participating and
nonparticipating FQHCs in South Caroli-
na and Alabama. We surveyed clinics in
Alabama because the health care-
funding mechanisms (nonexpanded
Medicaid),"* policy environment,'?
rates of unintended pregnancy,'®"’
and patient populations are similar to
those of South Carolina.'® 22 Our study
is unique in that, to our knowledge, an
intervention of this level has not been
assessed at FQHCs, particularly in the
US Southeast. Although FQHC clinics
are required to provide family planning
services, there is wide variability in their
contraceptive care provision at the sys-
tem level "33

All FQHCs in Alabama and South Car-
olina offering any contraceptive service
were eligible for the study, and we in-
cluded the full census of these clinics in
the survey. We surveyed FQHCs in

Beattyetal.

2017 (n=107)and 2020 (n = 127) to
assess contraceptive service provision
at baseline (2016) and midline (2019).
Surveys examined onsite contraceptive
provision and clinical and administrative
training. Using a difference-in-differences
approach, we assessed changes in
outcomes over time between CW and
non-CW clinics. We assessed difference-
in-differences using binomial regression
models with robust SEs to estimate the
prevalence of clinics providing contra-
ceptive methods accounting for the re-
peated measurement of clinics across
timepoints. Significant difference-in-
differences were indicated by a P value
of less than .05 for the interaction be-
tween the timepoint and CW participa-
tion variables.

Although directly assessing the parallel
trends assumption for this difference-in-
differences analysis was not feasible, as
we collected data only to represent the
year before the start of the intervention,
we conducted extensive research into
the similarities between Alabama'’s and
South Carolina's reproductive health
and medically underserved landscapes.
This indicated that Alabama and South
Carolina had similar populations of
women of reproductive age,** contra-
ceptive utilization patterns among
Medicaid-enrolled women in the years
leading up to CW,2>2°
en in need of publicly funded contracep-

and rates of wom-

tive services who received those services
in the years leading up to CW.?’

Those FQHCs participating in CW
compared with those that did not
reported a significantly greater increase
in the onsite provision of the full range
of contraceptive methods. At baseline,
4.4% of participating FQHCs reported
offering all eight contraceptive methods
onsite (i.e., IUD, implant, shot, oral
contraceptive, patch, ring, condom, dia-
phragm). At midline, 34.7% of

participating FQHCs reported offering
all eight contraceptive methods onsite,
an increase of 30.3 percentage points.
During the same period, FQHCs not
participating in CW saw a 5.7 percent-
age point increase in the proportion of
clinics providing all eight contraceptive
methods onsite.

The statistically significant difference-
in-differences in the proportions of par-
ticipating and nonparticipating clinics
offering all eight methods was 24.7 per-
centage points (P =.009; Figure 1). This
finding suggests that CW participation
has meaningfully expanded contracep-
tive provision at participating FQHCs.

Regarding specific methods, the pro-
portion of clinics providing IUDs in-
creased by 48.6 percentage points from
baseline to midline among CW partici-
pating clinics. Among non-CW clinics,
the proportion of clinics providing IUDs
increased by 11.8 percentage points
from baseline to midline. The resulting
36.8 percentage point difference-in-
differences was statistically significant
(P=.007; Figure 1). Additionally, CW
clinics reported a significantly greater in-
crease in offering same-visit IUD place-
ments compared with non-CW clinics
(P =.001). The proportions of both CW
and non-CW clinics reporting onsite
provision of contraceptive implants in-
creased at midline relative to baseline,
and the difference-in-differences was
not significant (Table 1).

More clinics overall reported training
in contraceptive counseling and provi-
sion at midline than at baseline. The
difference-in-differences between par-
ticipating and nonparticipating clinics
was not significant for the clinical train-
ing except for training in contraceptive
injection. The proportion of participating
clinics reporting provider training for
contraceptive injection increased by
48.6 percentage points from baseline
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FIGURE 1— Proportion of FQHCs Offering Onsite Contraceptive Methods
by Choose Well Participation Status: South Carolina and Alabama,

2016-2019

Note. CW = Choose Well; FQHC = federally qualified health center; IUD = intrauterine device. *P<.05;

p<.01.

to midline, compared with a 9.9 per-
centage point increase among non-CW
clinics (difference-in-differences =
38.7%; P=.001; Table 1).

We noted significant differences be-
tween CW and non-CW clinics in their
participation in administrative training
over time. At baseline, 22.7% of CW
clinics reported training for billing and
coding for contraceptive services. This
proportion increased by 57.8 percent-
age points at midline. This was statisti-
cally significantly greater than the 25.9
percentage point increase observed
among non-CW clinics (difference-in-
differences = 31.9%; P = .013). Addi-
tionally, significantly more CW clinics
than non-CW clinics reported revenue
cycle management training at midline
relative to baseline (difference-in-
differences = 33.7%; P =.021; Table 1).
See Table A for clinic and patient demo-
graphic information (available as a sup-
plement to the online version of this
article at http://www.ajph.org).

SUSTAINABILITY

A primary focus of CW has been ensur-
ing the sustainability of changes. Pri-
mary areas in need of sustainability
include funding (both for contraceptive
supplies and workforce) and continued
training. Although, originally, CW's pri-
mary metric was a reduction in unin-
tended pregnancy, the organization
has acknowledged the shift in the re-
productive health field toward a less
IUD- and implant-focused goal and

has moved into a more access-based
operationalized approach. The imple-
menting organization, New Morning

(a nonprofit organization located in
Columbia, SC), has actively engaged
with participating clinics and systems to
institutionalize training efforts, enhance-
ments to electronic medical records,
and supportive clinic policies and prac-
tices. New Morning has secured state
agency funding appropriations from the
state legislature to support FQHCs and

OPINIONS, IDEAS, & PRACTICE

is seeking additional funding from pub-
lic and private sources.

Additionally, contraceptive care
changes appear to have been institu-
tionalized in systems, as evidenced by
the increases in the provision of contra-
ceptive methods and enhanced billing,
coding, and revenue cycle capacity. In
addition, training, webinars, and other
opportunities offered through CW will
be available on demand online after
the conclusion of the intervention. A
planis in place to update the training
with the most recent information using
in-state partners. Furthermore, we will
conduct a final study at the conclusion
of the CW funding period to assess the
effects of the implementation.

PUBLIC HEALTH
SIGNIFICANCE

Our findings indicate a significant posi-
tive impact on contraceptive provision
at FQHCs participating with CW and
have broad implications for safety net
systems. Contraceptive access initia-
tives such as CW have been shown to
increase access to contraceptive ser-
vices by increasing the provision of a
full range of methods, including IUDs
and implants, and ultimately help de-
crease unintended pregnancies®%;
however, statewide contraceptive ac-
cess interventions at FQHC clinics are
novel, making this study particularly rel-
evant to the field. Because of a lack of
Title X and other federal funding specifi-
cally for contraceptive services at FQHC
clinics in South Carolina and other
states, assessing funding mechanisms
at FQHC clinics and the improvements
they afford is crucial for equitable ser-
vice delivery among safety net clinics.
These results highlight the potential for
expanding contraceptive services in
FQHC settings, where patients often do

Notes From the Field
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not have access to the full range of con-
traceptive options and integrating con-
traceptive care with primary care
services.”®

Our findings support the hypothesis
that CW's funding for contraceptive
methods and training provision has in-
creased the availability of the full range
of contraceptive methods at FQHC
clinics and demonstrate the feasibility
of increased access to contraception at
FQHC clinics in general. To our knowl-
edge, CW is the first initiative of its kind
to be conducted in the US Southeast's
politically conservative environment,”
thereby making evaluation key in asses-
sing how initiatives such as CW can
affect clinics in these settings. The ex-
ternal evaluation of the CW contracep-
tive access initiative will continue to
assess the endline results associated
with CW implementation in South Caro-
lina, which will inform ongoing and fu-
ture initiatives. 4JPH
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Residential proximity to oil and
gas wells has been increasingly

recognized to threaten the health and
environmental quality of nearby com-
munities. There are nearly 1000000
onshore oil and gas wells in operation
and approximately 18 million US resi-
dents living within 1600 meters (one
mile) of an active oil or gas well, placing
them in the path of multiple hazards.’
Much of the oil and gas activity is occur-
ring in the state of California, where
more than one million residents live
within one kilometer of an active well."
Living near active oil and gas wells
has been associated with a range of
health problems, such as increased ad-
verse pregnancy outcomes, childhood
cancer incidence, hospitalizations, asth-
ma exacerbations, mental health
issues, and mortality in the elderly. Oil
and gas development contributes to air
pollution, noise, odors, water contami-
nation, and ecological disruption.?

Several studies, often focusing on
more rural areas, have shown that oil
and gas wells and their associated
hazards are not distributed equally
across communities. This issue of AIPH
presents a new environmental justice
study that took a detailed look at Los
Angeles County, the most populous
county in the nation, which also has
thousands of oil and gas wells. Chan
et al. (p. 1182) found that oil and gas
wells are disproportionately located in
areas already burdened by multiple
socio-environmental hazards and that
have a higher proportion of Black
residents.

The combination of numerous envi-
ronmental hazards and social stressors
has long been understood to contrib-
ute to heightened health risks and
health disparities.? Spatial methods
and policy tools for analyzing and visu-
alizing the intersection of these hazards
have advanced in recent years, with

OIL AND GAS AIDI-I

California leading the way with its Cali-
fornia Environmental Justice Screening
Tool (CalEnviroScreen). Chan et al. lev-
eraged CalEnviroScreen to evaluate
socio-environmental factors related to
having an oil or gas well within one kilo-
meter of a census block centroid. The
results were striking: census blocks
with the highest quintile of pollution
burden had four times the odds of
having an active or idle oil and gas well
within one kilometer compared with
the lowest quintile in multivariable mod-
els. After adjusting for other factors, a
10% increase in the number of Black
residents was associated with a statisti-
cally significant 1.17-times-greater odds
of having a nearby active or idle oil or
gas well. The authors point out that the
effect size for race was greater than
that of other demographic factors,
emphasizing the role of environmental
racism.

These new results amplify findings
observed in other states. In Texas, oil
and gas wastewater disposal wells were
more likely to be sited in communities
of color,* and Hispanic populations
were more likely to be exposed to flar-
ing, a practice of burning excess gas
yielding light at night, noise, and nox-
ious odors.? In Ohio, oil and gas waste
wells were disproportionately sited in
areas of lower income.® Communities
with high proportions of lower-income
and elderly individuals in rural areas
were found to be more vulnerable to
groundwater pollution from unconven-
tional oil and gas drilling in the Appala-
chian Basin.” A statewide analysis in
California from 2005 to 2019 found
that the proportion of Black, Hispanic
and Latinx, and low-income people living
within one kilometer of oil and gas wells
was substantially higher compared
with their representation statewide ®
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The Chan et al. study shows that in
addition to these distributive injustices
with respect to the location of oil and
gas wells, communities near oil and
gas wells are also facing concurrent
exposure to other environmental
hazards.

ENHANCING SPATIAL
TOOLS FOR
DISPARITIES

One notable feature of this study was
that it illustrated how screening tools
like CalEnviroScreen can and should be
adapted to capture additional hazards
critical to local communities. The
authors emphasized that their analy-
sis required acquisition of additional
oil and gas well data from the Califor-
nia Geologic Energy Management
Division because petroleum extraction
sites are not yet included in the
CalEnviroScreen tool. Consideration of
oil and gas emissions wells in the tool
or other neighborhood-level cumula-
tive burden indices would enable
spatial analyses that could help poli-
cymakers and community groups visu-
alize or understand the impact of
adding new wells or closing or phasing
out existing wells.

CONSIDERATIONS
REGARDING BOTH ACTIVE
AND IDLE WELLS

Another important aspect of the study
is the inclusion of idle wells—wells that
have not been used for 24 consecutive
months but are not properly sealed and
therefore can be reactivated. Most
health studies have focused on active
wells. However, idle wells can release fu-
gitive methane emissions, emit hazard-
ous or odorous air pollutants such as
volatile organic compounds and

Editorial  Deziel

hydrogen sulfide, and contaminate
groundwater.? Although they are re-
quired to be properly sealed when they
are no longer intended for use, many oil
and gas wells remain idle for years be-
cause of the high costs and low opera-
tor incentives for plugging. As such, the
United States has more than two million
orphaned, idle, or abandoned wells."®""

POLICY NEEDS

While the Chan et al. study and other
studies help illuminate environmental
injustices, they must be followed up
with action to reduce disparities and
protect public health. Two types of ma-
jor policy protections are already being
enacted in California: (1) setbacks, the
allowable distance between an oil and
gas well and a sensitive receptor such
as homes, schools, and other places
where people live, work, and play, and
(2) restrictions or phaseouts, eliminat-
ing new or existing wells. In August
2022, California passed a landmark bill,
Senate Bill 1137, which mandates a
one-kilometer (3200-foot) setback be-
tween oil and gas wells and sensitive
receptors, informed by the body of sci-
entific evidence (https://bit.ly/47TGJY5).
Los Angeles County also passed a mo-
tion to phase out oil drilling (https://bit.
ly/47RHS2m). While setbacks offer criti-
cal public health protections to nearby
communities, many states have not
updated them to reflect the current sci-
ence. In addition, setbacks are often
considered for each industrial source
separately and do not necessarily con-
sider cumulative burden. Despite
offering critical protections to overbur-
dened communities, attempts to thwart
these actions are underway. For exam-
ple, Senate Bill 1137 has been sus-
pended pending a statewide vote on a

referendum supported by the oil and
gas industry (https://bit.ly/3sBsyXO).

In their latest A/PH article, Chan et al.
contribute further evidence of the envi-
ronmental injustices and cumulative
burdens facing fenceline communities
in Los Angeles County. The results from
this study, in conjunction with other ep-
idemiological and environmental justice
literature, provide strong support for
policy actions such as setbacks and dril-
ling restrictions, and efforts to delay
public health protections place margin-
alized communities at risk. 4JPH
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ith the slow pace of protective
Wregulatory measures, low-income,
racially segregated, or otherwise disadvan-
taged areas (i.e., persistently marginalized
populations) continue to bear the brunt
of exposures to oil and gas development
and associated infrastructure, a phenom-
enon often called fossil fuel racism.” Two
articles in this issue of AIPH reveal that,
unsurprisingly, the reality of California’s
Los Angeles County is no different.
Berberian et al. (p. 1191) and Chan et al.
(p. 1182) conducted environmental
justice analyses that show how
California's oil and gas development
excessively exposes persistently mar-
ginalized populations to preventable
health-relevant hazards.

Berberian et al. demonstrate higher
potential for community water supply
contamination from oil and gas devel-
opment in areas that were historically
redlined or are currently racially segre-
gated. This finding is particularly impor-
tant given the relative research and
regulatory focus on air pollution as
opposed to water-related pathways.
Chan et al. elucidate how neighborhoods

Willis and Buonocore

with oil and gas development are often
colocated with environmental hazards
beyond the resource extraction itself
(e.g., cleanup sites, hazardous waste facil-
ities, groundwater threats). This demon-
strates an inherent issue with regulating
environmental hazards “one by one”
because many persistently marginalized
communities are experiencing a toxic
combination of polluting industries, each
of which may affect health.

Both studies also find clear evidence
that Black communities are particularly
affected, reflecting decades of racist
land-use policies. This scenario is a
prime example of the “double jeopardy”
of environmental hazards and structur-
al racism, creating conditions that can
exacerbate existing health disparities
among different racial/ethnic and so-
cioeconomic groups.? Importantly, the
recent analyses focus on one compo-
nent (extraction) of the massive oil and
gas supply chain and infrastructure
across the United States,® therefore
likely underestimating the true burden
of fossil fuels on persistently marginal-
ized communities.

Time®* and time® and time® and time?
again, scientists have called for stronger
public health protective regulation on oil
and gas development. Researchers have
summarized and synthesized evidence
of the health harms from oil and gas
development, discussed how oil and gas
production is disproportionately sited in
persistently marginalized communities,
and highlighted shortcomings and inad-
equacies of existing regulations to pro-
tect against health harms from oil and
gas development.®° Despite these calls
and ongoing community concerns, limit-
ed regulation exists and the United States
continues its heavy dependence on
oil and gas; in fact, the US Energy In-
formation Administration projects that
production of both oil and natural gas
will continue at its present level through
at least the year 2050.”

California has recently made admira-
ble, albeit incremental, progress on reg-
ulating where oil and gas development
is sited (Figure 1).2 In 2019, the state
convened a health-oriented expert
panel of epidemiologists, exposure
scientists, and toxicologists who were
tasked with creating evidence-based
policy recommendations related to
setback distances (i.e., the distance
between an extraction site and a resi-
dence, school, nursing home, etc.).

Although the panel determined that
a 3200-foot setback distance would be
health protective,? their final report has
not yet come to light. California also
plans to stop issuing fracking permits
(a subtype of oil and gas development
that is relatively uncommon in the state)
in 2024 and phase out oil extraction
by 2045 8 However, this regulatory
work functionally began in late 2019,
almost a decade after the publication
of the first peer-reviewed evidence
of human health hazards related to
modern oil and gas development.”
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Note. CalGEM = California Geologic Energy Management Division.

Regulatory implementation will lag even
further behind the initial scientific alarm
bell.8 Even more importantly, all of
these regulations will likely be delayed
even further because of ongoing legal
challenges—even California, a liberal
state leading on climate change, cannot
successfully create health-protective
regulations around oil and gas activity.

Meanwhile, as the clock ticks, fossil
fuel racism will continue to run ram-
pant." California’s regulatory measures
offer greater health protection poten-
tial than almost any other state, yet the
residents are still going to be burdened
by two additional decades of fossil fuel
hazards before these protections are ful-
ly in place. As highlighted by Berberian
et al. and Chan et al,, these ongoing
hazards from fossil fuels will dispropor-
tionately affect persistently marginalized
populations, particularly Black communi-
ties, especially hard.

Although we do not know what exact
component of oil and gas development
is most toxic (e.g., drilling, frac fluid,
flaring, truck traffic), the literature is
remarkably consistent across states—
oil and gas development harms popula-
tion health and unduly affects persis-

tently marginalized communities.? %19

Although weaker interventions exist,"?
stopping the construction of fossil fuel
facilities and retiring existing infrastruc-
ture are the most protective measures
for public health. Rather than waiting un-
til harms are overwhelmingly apparent,
regulatory action could (and should)
have been taken at the first evidence of
harm."" Now, the only remaining oppor-
tunity is to prevent further harm.
Outside of California, there are
examples of where a precautionary
health-protective policy for oil and gas
development was implemented, the
most notable of which is New York State

(Figure 1)."? A mere two years after

the first evidence of potential harm of
hydraulic fracturing appeared in the sci-
entific literature in 2012, the New York
Department of Health began reviewing
the literature on the harms of hydraulic
fracturing. Two years after their review
commenced, the state of New York an-
nounced a moratorium on hydraulic
fracturing via an executive order in
2014."% This executive order was codi-
fied into law in 2020, although other
types of extraction remain legal and ac-
tive. New YorKk's ban was based on evi-
dence of the potential harms to public
health. It went in place despite uncer-
tainty and gaps in the evidence, and
only four years after the first indications
of potential harm from hydraulic frac-
turing. Most importantly, the executive
order explicitly cites the spirit and intent
of the precautionary principle in making
this decision."?
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California has codified in regulation
the ability to use the precautionary
principle in response to evidence of
potential public health harms in other
domains (e.g., the state’s Safer Con-
sumer Products program). In the case
of oil and gas production, there exists
not just ample evidence of potential
health harms, but rigorous, empirical
evidence of current health harms.
Here, Berberian et al. and Chan et al.
provide further evidence of fossil fuel
racism running rampant in the case of
oil and gas development.' Even if this
industry was banned tomorrow, a plan
would still be needed to dismantle the
epic quantity of oil and gas infrastruc-
ture across the country, including both
the supply and demand sides, to pro-
tect communities from the harms of
abandoned and legacy infrastructure.®®

What will it take for California to act
on these early indications of harm and
take action to protect public health
from the long-term effects of oil and
gas activity? More importantly, what bar
of evidence is needed for the Biden ad-

AJPH  November 2023, Vol 113, No. 11

ministration (or subsequent executives)
to act at the federal level, or for state
governors to act at the state level?
Although we do not know what it will
take to pass and implement health-
protective regulations, we do know that
“lack of evidence” is no longer a legiti-
mate argument against policy action for
oil and gas development. 4JPH
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O il extraction has been ongoing in
the Los Angeles basin for more

than a century. Starting in the 1890s
and reaching a peak in the 1930s, Los
Angeles made up nearly half of Califor-
nia's oil output and nearly one quarter
of the world's oil at the time. Today,
thousands of active oil wells continue
to operate in Los Angeles County, and
nearly 10 million residents live along-
side wells that are interspersed in close
proximity to homes, schools, play-
grounds, parks, and hospitals.” Idle
wells (that have not produced oil re-
cently), plugged wells, and buried wells
also remain scattered across southern
California’s geography and can pose
concerns if not properly abandoned.?
Oil extraction in Los Angeles can ad-
versely affect groundwater as wells op-
erate, are plugged, or are remediated,
an issue that has not been at the fore-
front of regulation, policy, or research.

The oil extraction process produces
gaseous emissions of multiple health-
hazardous pollutants and can affect
soil, water, and air.> Chemicals used
during the extraction process can be
known endocrine disruptors,

carcinogens, mutagens, and reproduc-
tive and developmental toxins, and a
growing public health literature has
linked proximity to oil and gas extraction
to increased cancer, adverse birth out-
comes, neurological harm, and asth-
ma.** Little to no research has consid-
ered how this extensive network of oil
extraction in Los Angeles plays a role in
drinking water contamination, a central
contribution of the article by Berberian
et al. (p. 1191), which assesses the vul-
nerability of groundwater in Los Angeles
County from nearby oil wells. Here we
situate Berberian et al.'s analysis of
drinking water within ongoing consider-
ations of environmental justice and oil
drilling in Los Angeles.

STRUCTURAL RACISM
AND GROUNDWATER
VULNERABILITY

Oil wells in low-income communities

of color in Los Angeles often operate
much closer to residents than in wealth-
ier neighborhoods, have uncovered as
opposed to enclosed fields, lack noise
protections, and maintain outdated
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emissions equipment.® In South Los
Angeles, a neighborhood that faces cu-
mulative environmental and social bur-
dens, we found lung function to be di-
minished among residents living close
to active or recently idled well sites,
even after adjustment for other risk
factors such as smoking, asthma, and
proximity to a freeway.” Despite south-
ern California’s considerable reliance on
groundwater, effects on community
water systems (CWSs) from extensive
nearby oil drilling have been
underconsidered.

Berberian et al. provide a screening-
level assessment of the potential con-
tamination of drinking water systems
from oil operations near active and for-
mer oil sites in Los Angeles County,
including whether historic redlining
practices and current-day residential
segregation may be predictors of vul-
nerability (defined by the authors as liv-
ing within one kilometer of an active or
idle oil well). Groundwater contamina-
tion from oil and gas development has
been a concern around the country in-
cluding in Ohio, Pennsylvania, Colorado,
Texas, and Wyoming, where studies

LL 'ON ‘ELL [OA '€20C J9qWianoN  HdIV

have shown evidence of volatile organic
compounds, trace elements, and other
organic compounds, some of which are
known endocrine disruptors, carcino-
gens, neurotoxins, or developmental
toxins. Factors such as well failures,
poor maintenance, and failure to
properly plug idle wells can cause con-
taminants to migrate to underground
drinking water sources.

Berberian et al. found that almost a
quarter of Los Angeles County's CWSs
serving more than seven million resi-
dents have drinking water supply wells
located within one kilometer of an
active or idle well, a proximity that in-
creases the possibility of contamina-
tion. CWSs that have a greater reliance
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on groundwater than purchased

water are considered more vulnerable.
Racial/ethnic composition, residential
segregation, and historic redlining were
significant predictors of drinking water
risk from oil development. CWSs with
higher proportions of Hispanic, Black,
and Asian/Pacific Islander residents; a
higher proportion of their service area
redlined in the 1930s; or a higher de-
gree of present-day racialized econom-
ic segregation were more likely to have
oil wells within one kilometer of their
drinking water supply wells.

Berberian et al’s work draws atten-
tion to the importance of a focus
on groundwater-dependent water
systems in Los Angeles County as they
operate near active and idle oil wells.
The study raises concern over poten-
tial contamination of these drinking
water resources, particularly those
that are proximate to oil wells and
located in communities that have
been vulnerable to structural racism.
The Berberian et al. screening-level
analysis suggests that additional
investigation into CWSs nearby active
and idle wells is warranted.

Thus, to facilitate community engage-
ment and prioritization given that these
wells are dispersed across a vast coun-
ty, it would be useful to have a detailed
list of examined CWSs and their loca-
tions. This type of assessment can also
help prioritize which CWSs may be
most vulnerable and should thus be
monitored and undergo testing for rel-
evant contaminants. Communities that
contend with historic or present-day
racism or segregation and rely on
CWSs using groundwater resources
should be a priority in ongoing efforts
to ensure that idle wells are properly
abandoned and that health protections
from active wells are enforced.

Editorial Shamasunder and Johnston

TOWARD
ENVIRONMENTAL JUSTICE
NEARBY OIL EXTRACTION

Low-income communities of color in
Los Angeles bear a disproportionate
burden of hazardous facility siting, in-
cluding active oil extraction nearby
homes, schools, hospitals, and play-
grounds (Chan et al,, p. 1182)." Redlin-
ing and related discriminatory lending
practices have structured residential
housing since the 1930s,® and today
Los Angeles remains highly segregated.
Oil extraction has shaped the Los Ange-
les landscape and has persisted
through early worker and resident pro-
tests” and decades of racialized policies
that reshaped land use and residential
land access.'® Data suggest that histori-
cally redlined areas contend with a great-
er density of oil wells"" and suffer from
higher rates of health burdens such as
asthma.'?

Over the past decade, a coalition of
frontline environmental justice commu-
nities have sought remedy from active
oil drilling in their neighborhoods.®
Their sustained efforts have led to vic-
tories, including recent ordinances by
the county board of supervisors and
the Los Angeles city council to phase
out oil drilling over the next two de-
cades. Increased attention and state
resources have been directed to prop-
erly capping and remediating orphaned
wells that have been improperly aban-
doned and are now wards of the state.
Berberian et al. add drinking water to
existing and ongoing concerns over oil
development in Los Angeles.

Protecting the quality and usability of
scarce water resources in the American
West has become ever more pressing.
The challenges posed by oil extraction
nearby CWSs raises the importance

of gathering data on how CWS ground-
water may be affected by proximate
active and idle wells. Drinking water
should be included in efforts to reduce
public health harm from neighborhood
oil extraction as a means of ensuring
equitable access to healthy neighbor-
hoods and the right to clean water. 4JPH
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Objectives. To examine patterns of cumulative environmental injustice with respect to operations of

urban oil and gas development in Los Angeles County, California.

Methods. Using CalEnviroScreen (CES) 4.0, oil and gas data permit records, and US census data, we
examined the association between CES score (grouped into equal quintiles, with the lowest representing

low cumulative burden) and oil and gas development (presence or absence of an oil and gas production
well) within 1 kilometer of a census block centroid.

Results. Among census blocks in the highest quintile of CES score, we observed 94% increased odds of
being within 1 kilometer of a well compared with census blocks in the lowest quintile of CES score (odds
ratio = 1.94; 95% confidence interval = 1.83, 2.10). In our multivariable model, the proportion of Black

residents and higher quintiles of CES score were also associated with increased odds of a nearby oil and

gas well.

Conclusions. These findings suggest that oil and gas facilities are operating in neighborhoods already
cumulatively burdened and with higher proportions of Black residents. (Am J Public Health. 2023;113(11):
1182-1190. https://doi.org/10.2105/A)PH.2023.307360)

ocial inequalities and discriminato-
S ry policies related to race, ethnicity,
and socioeconomic status have led to
spatial patterning in health risk factors.
Certain groups, including Hispanic and
Black populations, are disproportion-
ately exposed to environmental
hazards such as air pollutants and in-
dustrial facilities, and to place-based
social stressors such as poverty, sub-
standard housing quality (e.g., lead
paint), and neighborhood deprivation.”
These cumulative environmental expo-
sures and social stressors can be expe-
rienced at the neighborhood level and
contribute to health inequities.” In re-
sponse to evidence that environmental
pollutants and population vulnerabil-
ities may jointly contribute to adverse

Peer Reviewed  Chanetal.

health outcomes, methods have been
developed to assess cumulative burden
at a neighborhood scale

In the past decades, the United
States experienced rapid growth in do-
mestic oil and gas (OG) production,
extracting from more than 1 million ac-
tive onshore OG wells.* OG development
produces a range of environmental
hazards including noise and chemicals
that can be distributed across and per-
sist in neighborhood-level air, water, and
soil.>¢ These pollutants include known
irritants, carcinogens, and endocrine dis-
ruptors and can be volatilized or aerosol-
ized via active evaporating pits, flares,
surface spills, acidization, processing,
and transportation.” Studies in commu-
nities living near petroleum activity have

observed adverse health impacts associ-
ated with OG extraction such as worse
birth outcomes,” adverse respiratory
impacts,® and a range of acute health
symptoms.? Previous research, predomi-
nantly based in rural communities facing
new hydraulic fracturing, suggests dis-
tributive injustices in populations living
near OG development.’®'? However,
there is limited research examining the
existing cumulative burdens facing urban
neighborhoods near OG fadilities.

Los Angeles (LA) County, California,
has one of the highest concentrations
of petroleum extraction facilities in the
world with thousands of OG wells span-
ning 70 communities.'® The oil industry
in LA County has operated for longer
than a century. By the mid-1920s,



LA County was the largest oil-exporting
region in the world."* As government
and industry negotiated to continue oil
drilling within residential zones, oil ex-
traction in LA County became increas-
ingly hidden from public view, often
by utilizing tall walls or hedges, and
consolidating operations into fewer
neighborhoods."® LA County currently
requires no buffers or setbacks be-
tween oil extraction and homes. Recent
research in LA County has documented
unparalleled proximity and density of
urban OG drilling and potential impacts
on community health.®'©

LA County has a distinct residential
and industrial landscape that has
resulted in residential neighborhoods
adjacent to multiple environmental
hazards.!” These neighborhood-level
hazards may contribute to the dispari-
ties in health outcomes experienced by
certain communities in LA County."®
While growing evidence demonstrates
the health impacts of living proximate
to OG development, OG emissions are
not yet considered a part of the envi-
ronmental hazards that may burden
low-income communities of color in
cumulative burden metrics. Thus, we
examined whether OG development
was more likely to occur in environmen-
tally burdened and socially vulnerable
neighborhoods in LA County.

METHODS

We examined the location of onshore
OG production wells in LA County with
respect to the cumulative environmen-
tal hazard and social vulnerability score
of the neighborhood.

Oil and Gas Data

The location and information about all
OG wells were retrieved from California

Geologic Energy Management Divi-
sion.'® We extracted the well location,
American Petroleum Institute identifica-
tion number, well status (active, idle,
closed), and well production type. We
included both active (drilled and com-
pleted wells) and idle wells (wells that
have not been used for 24 consecutive
months but have also not been proper-
ly plugged and abandoned, so they can
be reactivated'®) in our analysis. We in-
cluded OG wells classified as active or
idle as of May 30, 2020, in the analysis
(Figure A, available as a supplement to
the online version of this article at
https://ajph.org). We extracted monthly
OG production volumes from 2010
through 2019 from Enverus.°

Cumulative Vulnerability
Score

Our primary analysis examined the
presence of OG wells in relation to
CalEnviroScreen (CES) 4.0 score. CES is
a tool to identify and map the com-
bined environmental hazards and so-
cial burden of communities.® The
racial/ethnic composition of the census
tract is not considered in the develop-
ment of CES. CES ranks every populat-
ed census tract in California based on
13 indicators of pollution burden and 8
indicators of population characteristics,
which are described in detail else-
where. While OG hazards are not ex-
plicitly included in the CES pollution
burden indicators (other than produc-
tion ponds from well stimulation activity
in the groundwater threats indicator),
OG production contributes to
neighborhood-level hazards and emis-
sions.?"*? We extracted CES 4.0 data
from the CA Office of Environmental
Health Hazard Assessment in Decem-
ber 2021. We assigned tract-level CES

OIL AND GAS

scores to each census block in the
study area.

Study Area and Exposure

We abstracted census block (referred
to as "blocks” from here on) demo-
graphic and population data from the
IPUMS National Historical Geographic
Information System based on the 2010
US Census.? We included all populated
blocks in LA County. No wells were
identified on Santa Catalina and San
Clemente islands, and, thus, they were
excluded. We considered a block to be
near a well if the centroid of the block
was located within a 1-kilometer circu-
lar buffer of an active or idle OG well.
One kilometer was selected as the pri-
mary buffer distance based on the
growing body of evidence in California
suggesting adverse health impacts at a
minimum of 1 kilometer from extraction
sites.”® In addition, we calculated the to-
tal well count and the combined produc-
tion of OG for wells within a 1-kilometer
buffer of each block centroid. We calcu-
lated production volumes for active OG
wells by converting the gas production
into barrels of oil equivalent (BOE) and
then summing it with the oil production.”

Statistical Analysis

We examined the association between
CES score and race/ethnicity (10% in-
crease in the proportion of Hispanic,
Black, and Asian residents in a block)
with the presence or absence of an

OG production well within 1 kilometer
of a block centroid separately, using
univariable logistic regression models.
We included race/ethnicity based on its
absence in CES. We included communi-
ties of color that comprised at least 5%
of the total population in LA County.
We also examined a multivariable

Research  Peer Reviewed
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model that included CES score and
race/ethnicity. We grouped CES scores
into equal quintiles with the lowest indi-
cating the lowest environmental and
social burden.

We further disaggregated CES score
into the 2 main components and consid-
ered the association between pollution
burden, population characteristics, and
race/ethnicity with the presence or ab-
sence of a well within 1 kilometer. In ad-
dition, we examined the change in the
number of OG production wells using a
negative binomial model. We assessed
the average annual OG production (an-
nualized BOE volume 2010-2019) with
respect to CES score through a linear re-
gression model. We replicated the meth-
ods at 500 meters and 1.5 kilometers as
sensitivity analyses. Lastly, as a sensitivity
analysis, we used a generalized linear
mixed model with a logit link to examine
the association between quintiles of CES
score and the presence of an OG well
within 1 kilometer. This model included a
random intercept for census tract and
addressed spatial autocorrelation using
a spherical correlation structure. All
models employed robust standard
errors when possible. We conducted the
statistical analyses using Stata IC version
16 (StataCorp LP, College Station, TX)
and R version 4.1.1 (R Foundation for
Statistical Computing, Vienna, Austria).

RESULTS

There were 109 115 total blocks in LA
County, with 75048 (68.8%) containing
1 or more residents. For populated
blocks, the median number of resi-
dents per block was 85 (interquartile
range = 115). We identified 5576 active
and idle OG wells in the study area. Of
those wells, a total of 124 million BOE
were produced between 2010 and
2019. In total, 947 blocks contained at

Peer Reviewed  Chanetal.

least 1 well, and 108 168 blocks had no
wells. In addition, 2962 blocks, 7614
blocks, and 13318 blocks were located
within 500 meters, 1 kilometer, and

1.5 kilometers of an active or idle OG
well, respectively. Among the blocks near
an active or idle well (within 1 kilometer),
the median number of wells was 2 with a
range from 1 to 621 (1st percentile = 1
well; 25th = 1; 50th = 2; 75th = 15; and
99th = 313). Approximately 500 000 resi-
dents lived in blocks scoring in the high-
est quintile of CES score in LA County
(among the most cumulatively burdened
in California; 90th-100th percentile) and
were located within 1 kilometer of an ac-
tive or idle OG well (Table 1). Of the Black
residents, Hispanic residents, and Asian
residents living in the most cumulatively
burdened neighborhoods (highest CES
score quintile), 32.0% of the Black resi-
dents, 21.5% of the Hispanic residents,
and 29.6% of the Asian residents lived
within 1 kilometer of an active or idle OG
well, respectively.

We observed a 94% increased odds of
being within 1 kilometer of an active or
idle well among blocks in the highest
CES quintile as compared with blocks
in the lowest CES quintile (odds ratio
[OR] = 1.94; 95% confidence interval
[Cl]=1.83, 2.05; Table 2). The ORs were
higher among all blocks with scores in
the second through fifth quintiles com-
pared with the lowest quintile. In the uni-
variable race/ethnicity model, each 10%
increase in the proportion of Black resi-
dents was associated with 16% increased
odds of an active or idle well within
1 kilometer (OR = 1.16; 95% Cl = 1.15,
1.17). Positive but smaller ORs were
reported for each 10% increase in Asian
(OR=1.05;95% Cl = 1.04, 1.06) and His-
panic (OR=1.02; 95% Cl = 1.02, 1.03)
residents. Furthermore, the multivariable
results followed a similar pattern with
both 10% increases in the proportion of

Black and Asian populations and higher
quintiles of CES score associated with an
increased odds of an OG well nearby.
For example, we observed a 112% in-
crease in the odds of a nearby active or
idle well among the highest quintile of
CES score compared with the lowest
quintile (OR = 2.12; 95% Cl = 1.97, 2.28).
However, a small decreased odds of a
nearby active or idle well was observed
for each 10% increase in the proportion
of Hispanic residents (OR = 0.97; 95%
Cl=10.96,0.97).

Secondary Analysis

Table 3 presents the ORs for the pres-
ence of an OG well within 1 kilometer
from the multivariable model incorpo-
rating both quintiles of pollution bur-
den and population characteristics, and
racial/ethnic composition. Blocks in the
highest quintile of pollution burden
had a 315% increased odds of a nearby
active or idle OG well compared with
blocks in the lowest quintile (OR = 4.15;
95% Cl = 3.86, 4.47). We did not ob-
serve notable associations based on
population characteristics for almost all
the CES quintiles—yet the highest quin-
tile of population characteristics had a
lower odds of a nearby well (OR = 0.56;
95% Cl=0.51, 0.60). In comparison,
each 10% increase in Black residents
was associated with significantly in-
creased odds of a nearby active or idle
well (OR=1.17;95% Cl=1.16, 1.19).

Table 4 presents the rate ratios (RRs)
for the change in the number of active
and idle OG wells within 1 kilometer
from the multivariable model incorpo-
rating CES quintiles and racial/ethnic
composition. Blocks with CES scores in
the highest quintile had an average of
5.91 (95% Cl =5.01, 6.98) more wells
compared with blocks with CES scores
in the lowest quintile. Similarly, each
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TABLE 1— Population 500 Meters, 1 Kilometer, and 1.5 Kilometers From an Active or Idle Oil and Gas Well and Total Black, Hispanic, and
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Source. Data from the 2010 US Census,?® 2021 CalEnviroScreen 4.0, and 2020 California Geologic Energy Management Division.'?

“Total population among census blocks with CES scores.

bThe percentage of residents of a racial/ethnic group (Black, Hispanic, Asian) within 1 kilometer from an active or idle well in each quintile of CES score. For example, of the Black residents living in the

fifth CES score quintile, 32% of them lived within 1km from an active or idle oil and gas well.

“Lowest burden.

9Highest burden.

OIL AND GAS

10% increase in the proportion of Black
and Asian residents was associated
with a slight, but not extremely notable,
increase in the number of proximate
wells (RR Black = 1.08 wells [95%
Cl=1.05,1.10]; RR Asian = 1.08 wells
[95% CI=1.10, 1.11]). By contrast, we
did not observe a notable positive asso-
ciation for Hispanic populations.

The association between CES quin-
tiles and OG production per year was
nonmonotonic. Blocks with CES scores
in the second, third, fourth, and fifth
quintiles were near wells that pro-
duced, on average, 7072 (95% Cl =
6418, 9525), 3282 (95% Cl = 1922,
4642),5923 (95% Cl = 4459, 7286), and
3709 (95% Cl = 2246, 5172) more BOE
per year, respectively, compared with
blocks with CES scores in the lowest
quintile.

Sensitivity Analyses

The documented pattern of an in-
creased burden from OG development
in blocks already burdened by cumula-
tive neighborhood stressors held when
using a 500-meter and 1.5-kilometer
buffer. In general, at 500 meters, many
of the associations previously reported
at 1 kilometer were strengthened
(Table A, available as a supplement to
the online version of this article at
https://ajph.org). At 1.5 kilometers,
both higher and lower ORs were ob-
served compared with 1 kilometer
(Table B, available as a supplement to
the online version of this article at
https://ajph.org). Notably, the ORs for
higher quintiles of CES in the univari-
able model and race/ethnicity in both
the univariable and multivariable
models were slightly higher at 1.5 kilo-
meters compared with 1 kilometer. Fi-
nally, the mixed effects model including
a random intercept for census tract
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TABLE 2— comparison of the Presence or Absence of an Active or
Idle Oil and Gas Well Within 1 Kilometer by CalEnviroScreen (CES)
Quintile, by CES and Race/Ethnicity, and by Race/Ethnicity Only:

Los Angeles County, CA

OR (95% CI)
CES quintile
First (Ref) 1
Second 1.38 (1.30, 1.47)
Third 1.34 (1.27, 1.43)
Fourth 1.82 (1.71, 1.92)
Fifth 1.94 (1.83, 2.05)

CES and race/ethnicity

First CES quintile (Ref)

1

Second CES quintile

1.39 (1.30, 1.47)

Third CES quintile

1.35(1.27, 1.44)

Fourth CES quintile

1.93 (1.81, 2.07)

Fifth CES quintile

2,12 (1.97, 2.28)

Proportion Black (10% increase)?

1.10 (1.09, 1.12)

Proportion Hispanic (10% increase)®

0.97 (0.96, 0.97)

Proportion Asian (10% increase)®

1.03 (1.02, 1.04)

Race/ethnicity only (10% increase)?

Proportion Black

1.16 (1.15, 1.17)

Proportion Hispanic

1.02 (1.02, 1.03)

Proportion Asian

1.05 (1.04, 1.06)

Note. Cl = confidence interval; OR = odds ratio.

Source. Data from the 2010 US Census,? 2021 CalEnviroScreen 4.0, and 2020 California Geologic

Energy Management Division."?

@A 10% increase in the proportion of Hispanic, Black, or Asian residents in a census block.

and accounting for spatial autocorrela-
tion reported slightly higher associa-
tions compared with the main models,
which supported our findings of an in-
creased odds of the presence of OG ac-
tivity among higher quintiles of CES
score (Table C, available as a supple-
ment to the online version of this article
at https://ajph.org). Of note, the 95%
Cls between the main and sensitivity
analyses overlapped.

DISCUSSION

OG development has an extensive foot-
print in LA County with wells operating in
densely populated urban neighborhoods
near homes, schools, playgrounds, and

Peer Reviewed  Chanetal.

health care facilities." As research has
identified higher levels of environmental
pollutants near OG extraction sites,?'?*
there has been increasing attention to-
ward identifying the populations at risk
and the role proximity to these facilities
may play in contributing to adverse health
outcomes.* Residents in these neighbor-
hoods may be facing exposure to
environmental hazards from OG develop-
ment including poor air quality and noise,
in addition to other exposures from other
nearby polluting sources.” Our analysis
observed that higher quintiles of the
overall CES score and pollution burden
score and higher proportions of Black
residents were associated with increased
presence of OG operations.

Research in LA County has demon-
strated neighborhood-level exposure
to these pollutants and environmental
toxics near OG operations.'®?"#? Yet,
aside from the consideration of pro-
duction ponds from well stimulation
activities as part of the groundwater
threats indicator, the distribution of OG
hazards with existing environmental
and social stressors has not been
considered in statewide metrics for
assessing neighborhood-level burden.
Statewide air pollution indicators
capture regional air pollutants (e.g,,
ozone and particulate matter that is
2.5 micrometers or smaller in diameter
[PM>.s]) and have not incorporated
neighborhood-level air pollutants (e.g.,
volatile organic compounds and other
hazardous air pollutants) produced by
OG operations. Furthermore, the air
pollutants incorporated in CES that
may be produced by OG operations
(diesel PM, PM, ) do not directly corre-
late with OG development, because
these pollutants are produced by other
sources (including combustion of gaso-
line), and they are estimated at a larger
scale (e.g., diesel PM at a 1 kilometer X
1 kilometer grid) that may not ade-
quately reflect local, neighborhood-level
exposures experienced by communities
living, working, or playing near these
facilities. Therefore, while OG develop-
ment contributes to a variety of environ-
mental hazards that are reported to
burden certain communities in LA

COUﬂty,1 6,21,22

it is not adequately cap-
tured in current neighborhood-level
exposure metrics.

Environmental justice dimensions
of OG development have been less
studied, particularly in urban contexts.
Previous research has considered
questions around neighborhood socio-
demographic characteristics, largely

in rural communities, with differing



TABLE 3— Multivariable Model of the Presence or Absence of an
Active or Idle Oil and Gas Well Within 1 Kilometer by Quintiles of
Pollution Burden, Quintiles of Population Characteristics, and
10% Increase in the Proportion of Each Racial/Ethnic Group: Los

Angeles County, CA

OR (95% CI)

Pollution burden

First quintile (Ref)

1

Second quintile

2.14 (2.00, 2.29)

Third quintile

2.61 (2.44, 2.79)

Fourth quintile

3.32(3.13, 3.59)

Fifth quintile

4.15 (3.86, 4.47)

Population characteristics

First quintile (Ref)

1

Second quintile

1.03 (0.97, 1.09)

Third quintile

0.91 (0.86, 0.97)

Fourth quintile

1.00 (0.93, 1.07)

Fifth quintile

0.56 (0.51, 0.60)

Race/ethnicity (10% increase)?

Proportion Black

1.17 (1.16, 1.19)

Proportion Hispanic

1.00 (0.99, 1.00)

Proportion Asian

1.01 (1.00, 1.02)

Note. Cl = confidence interval; OR = odds ratio.

Source. Data from the 2010 US Census,?* 2021 CalEnviroScreen 4.0,% and 2020 California Geologic

Energy Management Division.®

°A 10% increase in the proportion of Hispanic, Black, or Asian residents in a census block.

TABLE 4— wMultivariable Model of the Change in the Number of
Active and Idle Oil and Gas Wells by CalEnviroScreen (CES) Score

Quintiles and 10% Increase in the Proportion of Each
Racial/Ethnic Group: Los Angeles County, CA

RR (95% CI)

CES score quintiles

First (Ref) 1

Second 2.06 (1.85, 2.29)
Third 2.35 (2.05, 2.69)
Fourth 5.14 (4.44, 5.95)
Fifth 5.91 (5.01, 6.98)

Race/ethnicity (10% increase)®

Proportion Black

1.08 (1.05, 1.10)

Proportion Hispanic

0.92 (0.90, 0.94)

Proportion Asian

1.08 (1.06, 1.11)

Note. Cl = confidence interval; RR = rate ratio.

Source. Data from the 2010 US Census,?® 2021 CalEnviroScreen 4.0,%> and 2020 California Geologic

Energy Management Division.'®

2A 10% increase in the proportion of Hispanic, Black, or Asian residents in a census block.
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results. A study in Ohio presented evi-
dence that the odds of a block group
containing an injection well decreased
as median income increased.'" Similar
findings from the Marcellus Shale
reported that census tracts near un-
conventional gas wells had a significant-
ly higher percentage of people below
the poverty line compared with census
tracts farther away.?® Researchers ex-
amining housing costs and the location
of active wells reported lower home
values within 500 feet of OG wells in

2 basins that have a history of substan-
tial OG development.'® An analysis in
South Texas reported that neighbor-
hoods with high Hispanic populations
were less likely to live within 5 kilometers
of active OG development, yet more
likely to be near active gas flaring and
wastewater wells.'?

LA County is one of the few regions in
the United States where OG extraction
occurs in densely populated communi-
ties. More than 500 000 residents live
in blocks within 1 kilometer of an active
or idle well that are also among the
most cumulatively burdened in the
state (CES score >90th percentile). Fur-
thermore, we found that blocks with
higher quintiles of CES scores had an
increased odds of being near OG facili-
ties. Our sensitivity analysis adjusting
for spatial autocorrelation presented
stronger associations but generally
aligned with our main analysis. Past re-
search examining neighborhood-scale
environmental injustices suggests that
accounting for spatial autocorrelation
may produce similar findings.”®

We observed an increased odds of a
nearby (1 kilometer) OG production
well with an increase in the proportion
of Black residents. These findings sup-
port previous research (based on CES
1.1) demonstrating that non-Hispanic
Black, Hispanic, Native American,
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Asian/Pacific Islander, and multiracial
populations were more likely to live in
the top 10% of burdened zip codes
compared with non-Hispanic White
populations.?” Furthermore, another
study that examined disparities in
methane super-emitters in California
(including dairy, manure, and OG pro-
duction) reported that increases in the
percentage of non-Hispanic Black, His-
panic, and Native American residents
was observed to be associated with an
increased odds of exposure.?® By con-
trast with previous research, we did not
find strong associations for the odds of
a nearby well with increasing propor-
tions of Hispanic and Asian residents.
As Hispanic populations are the largest
growing ethnic group in LA County
(47.7% of the population in this study),
other factors may influence where they
live. Future research on OG develop-
ment in LA County should examine
more specific ethnic groups that are
predominant in the county instead of
using broad racial/ethnic classifications.

Our findings of inequities in the loca-
tion of OG development based on the
proportion of Black residents and CES
score (notably pollution burden score)
may be attributable to racial, political,
and social disenfranchisement where
low-income communities and com-
munities of color frequently host un-
desirable industrial operations and
facilities because of a perceived lack
of political clout or following the “path
of least resistance” because of limited
resources.’? We observed stronger
effects based on the racial/ethnic compo-
sition of the block rather than the CES
population characteristics indicator,
pointing to the role of environmental rac-
ism as an important factor to consider in
the historical locations of OG facilities.

In multiple models, the odds of a near-
by OG well were positively associated

Peer Reviewed  Chanetal.

with the proportion of Black residents,
suggesting racial patterning. While some
previous research has identified that
measures of socioeconomic status are
positively associated with OG produc-
tion,?® others presented evidence that
even after adjusting for poverty, racial
disparities in the presence of disposal
wells persist—which could indicate that
race/ethnicity may be more of a driving
factor in the presence of OG develop-
ment compared with socioeconomic sta-
tus.?® Furthermore, higher quintiles of
pollution burden were associated with
an increased odds of the presence of
an OG well. This finding adds to the
evidence of LA County being an environ-
mental “riskscape” where multiple pollut-
ing facilities and hazardous pollutants
are clustered in low-income communi-
ties of color."”

Limitations

Our analysis focused on available data
from the 2010 Census and does not
capture changes in population over
time. From 2010 to 2020, the popula-
tion of LA County increased by almost
200000, which may indicate a larger
population at risk depending on migra-
tion and housing patterns within the
county.® We also used blocks for this
analysis (the smallest spatial unit) but,
without residential parcel data, we do
not know the location of residents with-
in blocks. In addition, assigning the
tract-level CES score to each block lim-
its our ability to identify block-level dis-
parities. However, CES scores are only
available at the census tract level, and
we did conduct a sensitivity analysis
including a random effect for census
tract, which presented slightly stronger
results. As with many geospatial analy-
ses using discrete boundaries as the
spatial unit, our findings may be limited

by the “modifiable areal unit problem.”
There may also be misclassification of
blocks as unexposed based on our cat-
egorization of blocks as within 1 kilome-
ter based on the block centroid.

Public Health Implications

Our findings suggest greater proximity
to OG development among cumulative-
ly burdened communities, which may
result in higher exposures to a range of
environmental hazards™® and amplify
existing health disparities.” Additional
research should further explore the
associations between cumulatively bur-
dened communities in California and
other threats from OG development.
Furthermore, future efforts should fo-
cus on ensuring that OG operations
are included in neighborhood-level
cumulative burden indexes because
these environmental hazards are not
currently adequately captured.

While these actions will help elucidate
the environmental hazards found in
neighborhoods across California, they
will not directly reduce OG-related
exposures.®! Recently, LA County voted
to phase out OG production in unincor-
porated areas, which would reduce ex-
posure burdens from these operations
if enacted.®? The city of Los Angeles
also passed a motion to phase out oil
drilling in city boundaries over the next
20years.®® However, other incorporat-
ed cities within the county, such as
Carson, would require their own policy
response to ongoing oil operations. Pol-
icies that aim to reduce exposure at the
neighborhood level, such as setbacks
and phase-outs, and address existing
environmental injustices attributable
to OG extraction are central to reduce
overall exposures and support the
creation of healthier environments for
burdened communities. Our findings



suggest that OG facilities are operating
in neighborhoods already cumulatively
burdened and with higher proportions
of Black residents and may guide the
development of future policies and
neighborhood-level indexes aiming to
identify communities at risk and reduce
cumulative exposures. 4JPH
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OIL AND GAS AIDI-I

Race, Racism, and Drinking Water
Contamination Risk From Oil and Gas
Wells in Los Angeles County, 2020

Alique G. Berberian, MPH, MIA, Jenny Rempel, MA, Nicholas Depsky, MS, Komal Bangia, MPH, Sophia Wang, and

Lara J. Cushing, PhD, MPH

> 3 See also Oil and Gas: Environmental Justice, pp. 1173-1200.

Objectives. To evaluate the potential for drinking water contamination in Los Angeles (LA) County,

California, based on the proximity of supply wells to oil and gas wells, and characterize risk with respect
to race/ethnicity and measures of structural racism.

Methods. We identified at-risk community water systems (CWSs) as those with supply wells within

1 kilometer of an oil or gas well. We characterized sociodemographics of the populations served by each

CWS by using the 2013-2017 American Community Survey. We estimated the degree of redlining in
each CWS service area by using 1930s Home Owners’ Loan Corporation security maps, and
characterized segregation by using the Index of Concentration at the Extremes. Multivariable regression
models estimated associations between these variables and CWS contamination risk.

Results. A quarter of LA County CWSs serving more than 7 million residents have supply wells within

1 kilometer of an oil or gas well. Higher percentages of Hispanic, Black, and Asian/Pacific Islander
residents and a greater degree of redlining and residential segregation were associated with higher

contamination risk.

Conclusions. Redlining and segregation predict drinking water contamination risks from oil
development in LA County, with people of color at greater risk. (Am J Public Health. 2023;113(11):
1191-1200. https://doi.org/10.2105/AJPH.2023.307374)

0 il production in the United States
has nearly doubled over the past

decade,’ with more than 17 million
people now living within 1 mile of an
active oil or gas well.? Studies have
found evidence of groundwater con-
tamination near oil and gas develop-
ment from volatile organic compounds
(e.g., benzene, toluene, ethylbenzene,
and xylenes), trace elements (e.g.,
arsenic, lead), and other organic com-
pounds (e.g., methane), some of which
are known endocrine disruptors, carci-
nogens, neurotoxins, or developmental
toxins.>~ Groundwater contamination
can result from well and wellbore

failures, deterioration, and poor main-
tenance, or via contamination pathways
formed during well stimulation (e.g.,
acidization, hydraulic fracturing or
“fracking”). Idle wells can be conduits
for contaminants from active wells to
migrate to underground drinking water
sources,® and deteriorating cement
and steel casings in high-pressure
storage wells can cause leaks.”

Fossil fuel development in California
is concentrated in neighborhoods with
higher proportions of people of color
and lower socioeconomic status.®?
Historical redlining has also been
associated with the present-day

distribution of oil and gas wells.'®
Nationwide, neighborhoods that
received the poorest investment risk
grade in redlining maps published by
the federal Home Owners' Loan Corpo-
ration (HOLC) in the 1930s have nearly
twice the density of oil and gas wells as
neighborhoods that received the
best grade.®

The unusual proximity of oil and gas
wells to a population of 10 million
people makes Los Angeles (LA) County,
California, an important setting for ex-
amining drinking water contamination
risks from oil and gas development.
LA County has more than 20 000 active
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and inactive oil and gas wells and
produces almost 14 million barrels of
oil annually."" Approximately 500 000
residents live within half a mile of an ac-
tive well."? LA County is also unique with
respect to its number of drinking water
providers. While most major US metro-
politan areas are served by a few provi-
ders, LA County residents are served by
approximately 200 community water
systems (CWSs)—systems that serve at
least 25 year-round residents or have at
least 15 service connections. CWSs
serve drinking water that may come
from a single or variety of groundwater
wells, surface water, and purchased wa-
ter sources that are often blended be-
fore distribution. Nearly 30% of the
county's total water supply is sourced
from groundwater, and almost half of
its CWSs rely entirely on groundwater.'?

We sought to determine how racism
in the housing market relates to the
risk of drinking water contamination
from oil and gas development in LA
County. We used information about the
location of oil and gas and groundwater
supply wells to estimate the potential
for contamination based on proximity.
We then examined whether the
racial/ethnic makeup, degree of histori-
cal redlining, and present-day racial
residential segregation of a CWS's ser-
vice area were associated with the likeli-
hood that 1 or more of its supply wells
are located near an oil or gas well. We
examined race/ethnicity to describe
disparities in risk and considered red-
lining and segregation as measures of
structural racism in the housing market
that may have contributed to present-
day racialized disparities."*

METHODS

We considered all CWSs in LA County,
with systems as the unit of analysis.

Peer Reviewed  Berberian et al.

We first combined data on the location
of (1) oil and gas wells from the
California Department of Conservation
Geologic Energy Management Division
(CalGEM) and (2) drinking water supply
wells from the California State Water
Resources Control Board to define
CWSs at risk for oil and gas-related con-
tamination based on spatial proximity
of supply wells to oil or gas wells. We
then used CWS service area boundaries
from the Tracking California Drinking
Water Systems Geographic Reporting
Tool and data from the American Com-
munity Survey (ACS) to characterize the
sociodemographic characteristics and
degree of residential segregation of

the population served by each CWS.
Redlining measures were derived by
overlaying CWS service area boundaries
with 1930s HOLC investment risk maps.
We used multivariable regression
models to test the associations between
race/ethnicity, redlining, and segregation
and drinking water contamination risk.

Oil and Gas Wells

We downloaded oil and gas well coordi-
nates, status (e.g., active, idle), and type
(e.g., oil and gas, storage, injection)
from the CalGEM database of permits
onJuly 18,2021."° Because it is unclear
how frequently well status is updated

in the CalGEM database, we used
monthly production data from the
California Department of Conservation
to identify active versus inactive or idle
extraction wells."" Extraction wells were
considered active if any oil or gas
production was reported from 2018 to
2020 and inactive if no production was
reported or production data were miss-
ing during this period, resulting in a
change in status for about 3% of pro-
duction wells relative to their CalGEM
designation. We then grouped oil and

gas wells based on type and production
status: active extraction wells

(n = 2700), inactive extraction wells
(n=16616), and storage and disposal
wells (n = 804). We excluded offshore
facilities and canceled wells (i.e., permit
canceled before drilling; Figure A, avail-
able as a supplement to the online ver-
sion of this article at https://ajph.org).

Drinking Water Supply
Wells

We obtained coordinates and unique
CWS identifiers for active public drink-
ing water supply wells (n = 1064) from
the Division of Drinking Water at the
California State Water Resources Con-
trol Board. We restricted our analysis
to wells that supply groundwater to
CWSs in LA County with complete loca-
tion information, leaving a final subset
of 901 wells (Figure A).

Supply wells were considered at risk
of potential contamination if they were
located within 1 kilometer of at least 1
active extraction, inactive extraction,
storage, or disposal well (Figure B, avail-
able as a supplement to the online ver-
sion of this article at https://ajph.org).
We selected this 1-kilometer buffer in
accordance with a state law banning
new oil and gas development within
3200 feet (~1 km) of homes, schools,
and health care facilities. We also
conducted a sensitivity analysis using
a 2-kilometer buffer.

Community Water Systems

We obtained service area boundaries
for 196 CWSs that directly served resi-
dential populations (i.e., excluding
wholesale systems) and were listed as
“active” in California’s Safe Drinking
Water Information System as of 2018
from the Tracking California Drinking
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FIGURE 1— Percentage of Drinking Water Supply Wells at Risk for Oil and Gas Contamination per Community Water
System (CWS): Los Angeles County, CA, 2020

Note. A CWS was considered at risk if 1 or more of its drinking water supply wells was within 1 km of an oil or gas well. At-risk systems are shaded, whereas

ones not at risk are white.

Water Systems Geographic Reporting
Tool."®"” We obtained system size
(number of service connections) from
the Division of Drinking Water's Elec-
tronic Data Transfer Library, and we
obtained data on systems' primary
water source from California’s Safe
Drinking Water Information System.
We excluded CWSs that served incar-
cerated populations for which facility-
specific sociodemographic data were

unavailable (n = 2), relied exclusively on
surface or purchased water (n = 21), or

were located on the Channel Islands
(n=1),leaving 172 CWSs. We resolved

service area boundary overlaps by
following the approach used by Pace
et al."® We calculated the fraction of
at-risk supply wells for each CWS, and
we classified those with at least 1 sup-
ply well within the 1-kilometer buffer
area of any oil or gas well as at-risk
(Figure 1).

Sociodemographic
Characteristics

We characterized the population
served by each CWS by using block
group-level sociodemographic

estimates from the 2013-2017 5-year
ACS downscaled via dasymetric map-
ping, following the approach described
in Pace et al."® For each CWS, we calcu-
lated the percentage of residents iden-
tifying as Hispanic/Latino, non-Hispanic
White, non-Hispanic Black, non-
Hispanic Asian/Pacific Islander,
non-Hispanic Native American, and
non-Hispanic other races (including
multiracial), as well as the proportion of
renters and population with income be-
low twice the federal poverty level as
determined by the US Census. House-
hold metrics included median annual
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household income and the percentage
of linguistically isolated households
(where no one aged older than 14 years
speaks English “very well”).

Redlining Measures

Redlining measures were assigned us-
ing digitized 1939 HOLC-graded neigh-
borhood boundaries obtained from the
Mapping Inequality Project (n =416
HOLC neighborhood polygons).'®
Because HOLC neighborhood bound-
aries did not overlap perfectly with CWS
service area boundaries, we used areal
apportionment to assign redlining
measures. We first calculated the area
of the CWS that overlapped any HOLC
polygon to find the percentage area
that was graded versus ungraded. For
CWSs whose service areas overlapped
with HOLC polygons (n = 85), we calcu-
lated the percentage of the graded area
within the CWS that was graded A
("best”), B (“still desirable”), C (“definitely
declining”), or D ("“hazardous”; i.e,,
redlined). We additionally constructed

a weighted redlining score ranging from
0 to 100 by weighting each graded
portion of the CWS as follows:

) > (pixw)
ZP/

where p is the percentage of the CWS
area given grade /, and w is the weight,
with grade A weight = 25; B = 50;
C=75;and D =100. For example, if a
CWS boundary was intersected by 2
HOLC polygons such that 30% of its
area overlapped with a “B"-graded
HOLC polygon, 50% with a “C"-graded
polygon, and 20% was not covered by
HOLC polygons (i.e., ungraded), the
score would be [(30 X 50) + (50 X 75))/
(30 + 50) = 66. Weighted redlining
scores closer to 100 indicate that a
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greater proportion of the CWS's service
area received poorer HOLC grades.

Segregation Metrics

We used 2013-2017 ACS data to com-
pute the Index of Concentration at the
Extremes (ICE), an area-based measure
of concentrated racialized economic
segregation, based on household
income and race/ethnicity by census
tract,?° following the method described
in Krieger et al.?" We assigned census
tracts to CWSs if their centroid inter-
sected with CWS boundaries. For
CWSs that did not intersect with any
centroids, we assigned them the

tracts with which they overlapped.

ICE ranges from —1 to 1, with the
lowest values indicating the highest
concentration of marginalized
populations—which we defined as
people of color in households earning
less than $25 000 per year—and values
closer to 1 indicating higher concentra-
tions of privilege—which we defined as
non-Hispanic White people in house-
holds earning more than $100 000 per
year. We then categorized this measure
by quartiles, with Q1 representing the
most marginalized and Q4 the most
privileged. We also calculated a weight-
ed ICE score ranging from 0 to 100
using a formula analogous to the
weighted redlining score, where p is the
percentage of tracts in each CWS in
quartile /, and w is the weight, with
Q4 weight = 25; Q3 =50; Q2 =75;
and Q1 = 100. The numerator was
divided by 100.

Statistical Analysis

We calculated descriptive statistics and
correlation coefficients to examine the
distribution and bivariate associations

between all variables of interest. We

then used multivariable regression to
estimate associations between the
race/ethnicity, redlining, and ICE vari-
ables, and 2 outcomes: (1) at-risk status
(yes or no, Poisson with robust stan-
dard errors) and (2) the percentage of
CWS supply wells at risk (linear, ordi-
nary least-squares with robust stan-
dard errors). We estimated prevalence
ratios (PRs) by using a modified Poisson
model rather than odds ratios because
the outcome was not rare and to in-
crease the interpretability of the effect
estimates.?> We used robust standard
errors with a “sandwich” estimator
because Poisson regression overesti-
mates error for relative risk measures
and to help address likely issues with
spatial autocorrelation attributable to
the clustering of oil and gas wells.?
Poisson models estimating associations
with the binary outcome included all
CWSs in our sample (n = 172). We
restricted linear models estimating
associations with the continuous out-
come to at-risk CWSs (n = 47 systems
with at least 1 at-risk drinking water
supply well). We scaled continuous
predictor variables in all 5 models to
facilitate comparison of model coeffi-
cients by subtracting the mean from
each variable and dividing by the stan-
dard deviation (SD). We exponentiated
coefficients from the Poisson models to
obtain PRs.

We assessed unadjusted associa-
tions between our outcomes and CWS
racial/ethnic makeup in models includ-
ing the following variables, with per-
centage non-Hispanic White as the
reference group: percentage Hispanic,
percentage non-Hispanic Black,
percentage non-Hispanic Asian/Pacific
Islander, percentage non-Hispanic
Native American, and percentage non-
Hispanic other race including multira-
cial. Non-Hispanic Asian and Pacific



Islander were collapsed despite the
considerable diversity across and with-
in these groups because of limitations
of sample size. Adjusted models addi-
tionally controlled for CWS size as a
precision variable (<10 000 service
connections [small or medium] vs
>10000 [large]), and measures of so-
cioeconomic status chosen a priori:
housing tenure (% renters), linguistic
isolation, and poverty. In the case of
the linear model estimating the associ-
ation between racial/ethnic makeup
and the proportion of CWS supply
wells at risk, we omitted percentage of
linguistic isolation because of multicol-
linearity. We omitted median house-
hold income from both sets of models
given collinearity with poverty.

We assessed unadjusted associations
between our outcomes and CWS red-
lining in separate models that consid-
ered percentage graded C or D or the
weighted redlining score as the expo-
sure metric. We combined the 2 least-
desirable grades of C and D because of
multicollinearity. Adjusted redlining
models considering percentage graded
C or D additionally controlled for
percentage graded B (with percentage
graded A as the reference group),
percentage ungraded, and CWS size.
Adjusted redlining models considering
the weighted redlining score additional-
ly controlled for percentage ungraded
and CWS size. Percentage ungraded
was included in both models as a
precision variable.

We assessed unadjusted associations
between our outcomes and ICE in
separate models that considered the
percentage ICE Q1 (most marginalized)
or the weighted ICE score. Adjusted
models with percentage ICE Q1
additionally controlled for percentage
ICE in Q2 and Q3 (with ICE Q4 as the
reference group) and system size as a

precision variable. Adjusted models
with the weighted ICE score additionally
controlled for system size.

RESULTS

The final sample included 172 CWSs
and 901 groundwater supply wells
across LA County. We estimated that
47 medium and large (i.e., > 200 service
connections) CWSs were at risk for oil
and gas-related contamination, leaving
125 CWSs not at risk (Table 1). At-risk
CWSs had higher average proportions
of people of color, renters, linguistically
isolated households, poverty rates, and
lower median household income com-
pared with CWSs not at risk (Table 1).
On average, at-risk CWSs had a lower
proportion of their service area graded
“A" ("desirable”), a higher proportion
graded “D" ("hazardous”), and a higher
mean weighted redlining score com-
pared with CWSs not at risk. Similarly,
when compared with not-at-risk sys-
tems, at-risk systems had a higher pro-
portion of their census tracts in ICE Q1
(marginalized) and a higher mean
weighted ICE score. Among at-risk
CWSs, almost one third had more than
three quarters of their supply wells lo-
cated within 1 kilometer of an oil or gas
well (Figure 1, Figure B).
Sociodemographic variables were
moderately correlated with redlining
variables (Pearson’s correlation coeffi-
cients [p] between —0.39 and 0.38) and
strongly correlated with ICE variables
(p between —0.85 and 0.81). Redlining
and ICE variables were weakly correlat-
ed (p between —0.30 and 0.29), and the
percentage of at-risk supply wells was
weakly correlated with sociodemo-
graphic, redlining, and ICE variables
(p between —0.27 and 0.30; Figure C,
available as a supplement to the online
version of this article at https://ajph.org).
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Unadjusted and adjusted Poisson
models suggested that higher percen-
tages of Hispanic, non-Hispanic Black,
and non-Hispanic Asian/Pacific Islander
residents were associated with a higher
likelihood of being served by an at-risk
CWS (Figure 2; Table A, available as a
supplement to the online version of
this article at https://ajph.org). A 1-unit-
SD increase in percentage Hispanic,
percentage non-Hispanic Black, and
percentage non-Hispanic Asian/Pacific
Islander was associated with a 181%,
33%, and 24% higher likelihood of
being served by an at-risk system in
adjusted models, respectively, holding
other variables constant (percentage
Hispanic: PR = 2.81; 95% confidence
interval [Cl] = 1.84, 4.30; percentage
non-Hispanic Black: PR = 1.33; 95%
Cl=1.10, 1.61; and percentage non-
Hispanic Asian/Pacific Islander:
PR=1.24;95% Cl = 0.87, 1.78).

Redlining and racialized economic
marginalization were associated with a
higher likelihood of being served by an
at-risk CWS in unadjusted and adjusted
Poisson models (Figure 3; Tables B and
C, available as supplements to the
online version of this article at
https://ajph.org). A 1-unit-SD increase
in percentage graded C or D was asso-
ciated with a 126% higher likelihood of
being served by an at-risk system, con-
trolling for percentage graded B, per-
centage ungraded, and system size
(PR=12.26; 95% Cl=1.13, 4.50). A 1-
unit-SD increase in weighted redlining
score was associated with a 27% higher
likelihood of being served by an at-risk
system, holding percentage ungraded
and system size constant (PR=1.27;
95% Cl=1.03, 1.56). A 1-unit-SD in-
crease in percentage of CWS census
tracts in Q1 of ICE was associated with
49% higher likelihood of being served
by an at-risk system, controlling for
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TABLE 1— cCharacteristics of At-Risk and Not-At-Risk Community Water Systems Based on Drinking

Water Supply Well Proximity to Oil and Gas Wells: Los Angeles County, CA, 2020

At-Risk CWS (n=47) Not-at-Risk CWS (n=125)
Total population served, no. 7180196 2204316
CWS size, no.
Small (<200 connections) 0 47
Medium (200-9999 connections) 24 61
Large (210000 connections) 23 17
Sociodemographics, mean %
Hispanic 59.8 40.2
Non-Hispanic White 19.3 39.2
Non-Hispanic Asian/Pacific Islander 11.0 10.9
Non-Hispanic Black 7.5 6.5
Non-Hispanic other race including multiracial 2.0 2.8
Non-Hispanic Native American 0.2 0.3
Linguistically isolated 13.4 9.4
Renters 48.8 35.5
Poverty® 37.9 36.0
= Median household income, mean $ 66214 66810
2 HOLC redlining grade,” mean %
g A 26 9.1
2 B 136 17.6
Q
< C 55.8 55.4
3 D 28.0 17.9
§ Ungraded 65.8 52.2
- Weighted redlining score (0-100),° mean 77.3 70.5
; ICE quartile?, mean %
1 29.5 11.5
2 29.9 21.0
3 19.8 328
4 19.7 34.0
Weighted ICE score (0-100),* mean 66.8 52.2
Amount of supply wells within 1 km of an oil or gas well, no. (%)
Low (<25%) 10 (21) 0
Medium (26%-50%) 16 (34) 0
High (51%-75%) 6 (13) 0
Very high (76%-100%) 15 (32) 0
Primary water source, no. (%)
Groundwater 14 (29.8) 76 (60.8)
Surface water 33 (70.2) 49 (39.2)

Note. CWS = community water system; HOLC = Home Owners’ Loan Corporation; ICE = Index of Concentration at the Extremes. Descriptive statistics are
provided for at-risk and not-at-risk CWSs based on their service area. An at-risk CWS was defined as having at least 1 water supply well within 1 km of an
active, inactive, or storage or disposal well. Eleven systems had at least 1 supply well within 1 km of an active oil or gas well.

#Poverty was defined as below twice the federal poverty level based on the US Census.

bOnIy 85 out of 172 CWSs intersected with neighborhoods assigned a grade of A (“best”), B (“still desirable”), C (“definitely declining”), or D (“hazardous”;
i.e., redlined) for investment by HOLC.

“Weighted redlining scores closer to 100 indicate that a greater proportion of the CWS's HOLC-graded area received lower HOLC grades (e.g., more D-graded areas).
YWe categorized ICE (-1 to 1) into quartiles, with Q1 representing the highest concentration of racialized economic marginalization and Q4 the highest
concentration of racialized economic privilege.

*Weighted ICE scores closer to 100 indicate that a greater proportion of the CWS's census tracts are marginalized.

1196 Research PeerReviewed  Berberian et al.



@ Unadjusted model M Adjusted model

OIL AND GAS

PR (95% Cl)

2.20(1.53,3.15)

L 2.81(1.84,4.30)

1.29(1.03, 1.60)
1.33(1.10, 1.61)

1.41 (1.06, 1.86)
1.24(0.87,1.78)

0.93 (0.74, 1.16)
0.93 (0.69, 1.25)

1.20(0.95, 1.51)
1.02(0.76, 1.38)

@

% Hispanic

—.—
% NH Black

—a—
—.—
% NH Asian/Pacific Islander =
—.—
% NH Native American =
—.—
% NH Other Race =
[ I I 1
0.50 1.0 2.0

4.0

Prevalence Ratio (PR) and 95% Confidence Interval (Cl)

FIGURE 2— Likelihood of Being Served by an At-Risk Community Water System (CWS) Associated With Racial/Ethnic
Make-Up: Los Angeles County, CA, 2020

Note. NH = non-Hispanic. The sample size was n = 172. The adjusted model for race/ethnicity (model 1) controlled for CWS size, percentage linguistically iso-
lated, percentage renters, and percentage poverty. Explanatory variables have been scaled in units of SD.

percentage ICE Q2, percentage ICE Q3,
and system size (PR = 1.49; 95%
Cl=1.18, 1.88). A 1-unit-SD increase in
weighted ICE score was associated with
62% higher likelihood of being served by
an at-risk system, controlling for system
size (PR=1.62; 95% Cl=1.24, 2.13).
Linear models similarly suggested
that among at-risk systems, higher per-
centages of Hispanic and non-Hispanic
Black residents were associated with a
greater percentage of at-risk drinking
water supply wells, particularly when
controlling for socioeconomic variables,
although estimates were less precise
(Table D, available as a supplement to
the online version of this article at
https://ajph.org). A 1-unit-SD increase
in percentage Hispanic and percentage

non-Hispanic Black was associated with
a 38% and 8% increase, respectively, in
the percentage of at-risk supply wells
per CWS (percentage Hispanic: mean
difference = 38.47; 95% Cl = 9.90,
67.03; percentage non-Hispanic
Black: mean difference = 7.62; 95%
Cl=-0.57,15.81). Redlining was also
weakly associated with an increase in
percentage of at-risk supply wells, while
ICE Q1 was associated with a slight
decrease; however, in both cases, Cls
were wide and crossed the null
(Tables E and F, available as supple-
ments to the online version of this
article at https://ajph.org).

Effect estimates were consistent in di-
rection in our sensitivity analysis using
a 2-kilometer buffer distance to define

at-risk drinking water supply wells
(Tables A-F).

DISCUSSION

We found that almost a quarter of LA
County CWSs serving more than 7
million residents have drinking water
supply wells located within 1 kilometer
of an oil or gas well, increasing the pos-
sibility of contamination. Five systems
serving more than 162 000 residents
source their water entirely from at-risk
groundwater wells; one of these
systems serves the Pitchess Detention
Facility and was excluded from our
analysis because sociodemographic
data were unavailable. Seven additional
systems serving more than 189 000
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FIGURE 3— Likelihood of Being Served by an At-Risk Community Water System Associated With Historical Redlining
(HOLC Grade) and Segregation (ICE): Los Angeles County, CA, 2020

Note. HOLC = Home Owners' Loan Corporation; ICE = Index of Concentration at the Extremes. The adjusted model for percentage graded C or D (model 2;
n = 85) controlled for percentage graded B, percentage ungraded, and CWS size. The adjusted model for redlining score (model 3; n = 85) controlled for
percentage ungraded and CWS size. The adjusted model for percentage ICE Q1 (model 4; n = 172) controlled for percentage ICE Q2, percentage ICE Q3,
and CWS size. The adjusted model for ICE score (model 5; n = 172) controlled for CWS size. Explanatory variables have been scaled in units of SD.

residents also source their groundwater
entirely from at-risk supply wells but ad-
ditionally purchase surface water, mak-
ing their water supply less vulnerable to
possible oil and gas development-
related groundwater contamination.
Several studies document associa-
tions between oil and gas development
and elevated drinking water contamina-
tion risk in regions where fracking is
common. A Wyoming study identified
well-stimulation chemicals like naphtha-
lene in groundwater and benzene, tolu-
ene, ethylbenzene, and xylenesin a
drinking water well in an area of oil and
gas production.* A study of more than a
dozen US states found that almost half
of all fracking wells stimulated in 2014
were located within 2 to 3 kilometers of

Peer Reviewed  Berberian et al.

atleast 1 domestic groundwater well.>*
In the LA Basin, fracking has been used
in close vertical proximity to protected
aquifers.?® Acidization using hydrochlo-
ric and hydrofluoric acids, methanol,
naphthalene, ethylbenzene, and
xylene is a more frequently used well-
stimulative technique in LA County and
can contaminate groundwater through
improper wastewater management or
disposal (e.g., injection into protected
aquifers).?® Many chemicals used in ol
and gas development are not currently
regulated in drinking water, including
per- and polyfluoroalkyl substances,
which means little monitoring data exist
to assess potential impacts.
Racial/ethnic composition, residential
segregation, and historical redlining

were significant predictors of drinking
water contamination risks from oil and
gas development in LA County in our
study. CWSs with higher proportions
of Hispanic, non-Hispanic Black, and
non-Hispanic Asian/Pacific Islander
residents, a higher proportion of their
service area redlined in the 1930s, and
a higher degree of present-day racial-
ized economic segregation were all
more likely to have oil or gas wells with-
in 1 kilometer of their drinking water
supply wells. Although we did not per-
form a formal mediation analysis, this
suggests racism in the housing market
contributed to present-day racial dispa-
rities in oil and gas contamination risk.
Our analysis adds to a growing body of
literature on the likely disproportionate



impact of oil and gas development on

2728 and the influ-

communities of color
ence of past redlining on contemporary
residential proximity to environmental
hazards.?®

Interestingly, in models assessing the
influence of racial/ethnic composition
on drinking water contamination risk,
higher CWS poverty levels were associ-
ated with a reduced risk. This is in
contrast with an Ohio study that found
lower-income block groups were asso-
ciated with the presence of oil and gas
wastewater injection wells*° and a
study in Southern Texas that found dis-
proportionate siting of disposal wells in
high-poverty block groups.®' Our con-
trasting findings may relate to the fact
that our study area included suburban
and urban areas with wide variation in
the cost of living that was not factored
into our measure of poverty.

Within at-risk systems, we also found
that higher concentrations of marginal-
ized populations (ICE Q1) were associ-
ated with a reduced proportion of
at-risk supply wells, counter to our
hypothesis. This suggests that segrega-
tion is more reflective of the likelihood
of contamination risk but not necessari-
ly the severity.

We were limited by a small sample
size of at-risk CWSs in our linear mod-
els (n = 47), which reduced the preci-
sion of our results. Because of limited
data, we were not able to account for
the extent, chemistry, and depth of
drinking water aquifers, or the age,
depth, or condition of oil and gas wells.
We were also not able to consider
blending of different water sources by
CWSs before drinking water distribu-
tion. Our outcome measure of an
at-risk CWS should therefore be inter-
preted as an indication of potential
contamination risk and not a measure
of exposure.

Some of the oil and gas wells in our
analysis were likely drilled before the
creation of LA County redlining maps in
the late 1930s; therefore, part of the
associations we observed between
historical redlining and drinking water
contamination risk may be the result of
differences in the distribution of oil and
gas wells that predated the maps. The
presence of nearby oil and gas wells
was treated inconsistently during
HOLC neighborhood appraisals, with
majority-White neighborhoods with
racially restrictive covenants not being
penalized for the presence of oil and
gas wells, while neighborhoods with a
majority of people of color were
downgraded.®?

The 2 measures of structural racism
that we considered do not capture all
forms of structural racism in the hous-
ing market, including block busting,
restrictive covenants, urban renewal
programs, or predatory lending. Nor do
they capture other relevant dimensions
of structural racism. For example,
patterns of municipal annexation, in-
cluding processes of “underbounding,”
have often systematically excluded
racially marginalized populations in
unincorporated areas from public
services, including drinking water
provision.*

As water scarcity increases across the
western United States, reliance on
groundwater is projected to increase,
and safeguarding groundwater quality
will become even more critical to
achieving California’s goal to ensure
access to safe and affordable water as
a human right.>* The County and City of
LA have recently passed ordinances to
phase out existing oil and gas opera-
tions because of health concerns.
Study findings highlight the need to
consider drinking water threats and
possibly prioritize wells for closure and

OIL AND GAS

remediation in communities of color
disproportionately impacted by fossil
fuel extraction. 4JPH
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Design and Implementation of a
National Program to Monitor the
Prevalence of SARS-CoV-2 IgG
Antibodies in England Using
Self-Testing: The REACT-2 Study

Helen Ward, PhD, Christina Atchison, PhD, Matthew Whitaker, PhD, Bethan Davies, PhD, Deborah Ashby, PhD, Ara Darzi, MD,
Marc Chadeau-Hyam, PhD, Steven Riley, DPhil, Christl A. Donnelly, ScD, Wendy Barclay, PhD, Graham S. Cooke, PhD, and

Paul Elliott, PhD

> 3 See also Tancredi and Chiolero, p. 1143.

Data System. The UK Department of Health and Social Care funded the REal-time Assessment of
Community Transmission-2 (REACT-2) study to estimate community prevalence of SARS-CoV-2 IgG
(immunoglobulin G) antibodies in England.

Data Collection/Processing. We obtained random cross-sectional samples of adults from the National
Health Service (NHS) patient list (near-universal coverage). We sent participants a lateral flow immunoassay
(LFIA) self-test, and they reported the result online. Overall, 905991 tests were performed (28.9%

response) over 6 rounds of data collection (June 2020-May 2021).

Data Analysis/Dissemination. We produced weighted estimates of LFIA test positivity (validated
against neutralizing antibodies), adjusted for test performance, at local, regional, and national levels and
by age, sex, and ethnic group and area-level deprivation score. In each round, fieldwork occurred over
2 weeks, with results reported to policymakers the following week. We disseminated results as preprints
and peer-reviewed journal publications.

Public Health Implications. REACT-2 estimated the scale and variation in antibody prevalence over
time. Community self-testing and -reporting produced rapid insights into the changing course of the
pandemic and the impact of vaccine rollout, with implications for future surveillance. (Am J Public Health.
2023;113(11):1201-1209. https://doi.org/10.2105/AJPH.2023.307381)

he REal-time Assessment of Com-
T munity Transmission-2 (REACT-2)
study sought to provide reliable and
timely estimates of the prevalence of
antibodies to severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)
infection from random samples of Eng-
land’s adult population.

DATA SYSTEM

This study involved 6 rounds of data
collection: from June 20, 2020, to May
25,2021 (Figure 1).

Name and Sponsor

The REACT-2 study was funded by the
Department of Health and Social Care
in England and sponsored by Imperial
College London.

Purpose

We aimed to estimate the number and
distribution of SARS-CoV-2 infections
during the first and second waves of
the COVID-19 pandemic in England by

place and person, identify trends in an-
tibody positivity, and subsequently
measure the impact of vaccine rollout
on population antibody prevalence.

Public Health Significance

REACT-2 was established following the
first wave of the COVID-19 pandemicin
England when little was known about
the extent of SARS-CoV-2 transmission
in the community because of limited
access to diagnostic testing outside
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I FIGURE 1— REAcT-2 Study Timeline From June 20, 2020, to May 25, 2021, Over 6 Rounds of Data Collection: England

Note. CR = completion rate (tests/registrations); | = invitations sent; R = registrations; RR = response rate (tests/invitations); T = lateral flow immunoassay
tests completed. CR is defined by the number of completed tests over the number of kits sent out and the prevalence of antibody positivity, adjusted for
test characteristics and weighted to England's adult population. Note the reported response rates are conservative because (1) not all invitations would
have been received (or opened) by the potential participants, and (2) recruitment was stopped once the required sample size had been reached.

hospital settings. We provided estimates
of cumulative community prevalence of
SARS-CoV-2 IgG (immunoglobulin G) an-
tibody test positivity with a rapid test
and identified groups at highest risk of
infection. In addition, we estimated the
total number of individuals in England
who had been infected and the infection
fatality ratio overall and by age, sex, and
ethnic group. REACT-2 was designed to
provide repeated snapshots of the cu-
mulative prevalence of test positivity for
antibodies above the threshold of the
rapid test initially from infection and
later from vaccination. These data fed di-
rectly into the government through writ-
ten and verbal reports to a weekly data
debrief group of the UK Health Security
Agency (previously Public Health England)
to inform the public health response.

DATA COLLECTION/
PROCESSING

We invited random samples of adults in
the community to use at-home testing
with a finger prick lateral flow immuno-
assay (LFIA) device and to report the

Peer Reviewed ~ Wardetal.

results along with demographic, behav-
ioral, and clinical details in an online or
telephone survey.

Data Sources and
Collection Mode

Source population. We invited random
cross-sectional samples of individuals
aged 18years and older in England to
participate. Our sample frame was indi-
viduals on the National Health Service
(NHS) patient list, which includes name,
address, age, and sex of everyone reg-
istered with a general practitioner in
England (almost the entire population).

Survey instruments. We collected data
through a Web-based survey instru-
ment designed and piloted with public
input and hosted by our logistics part-
ner, Ipsos (Paris, France). We mailed an
invitation letter to named individuals,
who were directed to an online or tele-
phone registration site where they
could consent to the study. The regis-
tration form confirmed date of birth
and gathered additional information on

household size and composition, occu-
pation, education, and ethnic group
(see the Appendix, available as a sup-
plement to the online version of this ar-
ticle at http://www.ajph.org). We asked
eligible people (which was everyone ex-
cept those with possible bleeding risk
from use of a lancet) for their e-mail ad-
dress and mobile telephone number.
Following registration, we sent partici-
pants a self-test LFIA kit, an instruction
booklet linked to an online video, and a
link to a Web site (or telephone option)
to complete a further user survey once
they had completed the test. The sur-
vey instruments are available on the
study Web site (https:/bit.ly/44eyByr).

Finger prick antibody test. We selected
the LFIA (Fortress Diagnostics, Antrim,
Northern Ireland) after we evaluated its
performance characteristics (sensitivity
and specificity) against predefined crite-
ria for detection of SARS-CoV-2 1gG."?
The LFIA uses the structural spike (S)
protein of the virus as the target anti-
gen for antibody-based detection. We
initially evaluated it for (1) sensitivity in
an NHS health care worker cohort



known to have been infected with
SARS-CoV-2, as confirmed by RT-PCR
(reverse transcription-polymerase
chain reaction), at least 21 days earlier
and who were not hospitalized; and (2)
specificity using 500 prepandemic sera.
Compared with results from at least 1
of 2 in-house ELISAs (enzyme-linked im-
munosorbent assay), sensitivity and
specificity of finger prick blood self-test
were 84.4% (95% confidence interval
[CI]=70.5%, 93.5%) and 98.6% (95%
Cl'=97.1%, 99.4%), respectively.’

The in-house ELISAs used were the
spike protein ELISA (S-ELISA) and a hy-
brid spike protein receptor-binding do-
main double antigen-bridging assay.”
Further validation of the LFIA showed
equivalent performance in an occupa-
tional cohort of people who were not
health care workers® and a cohort con-
sisting of health care workers and renal
transplant patients, all of whom self-
tested after they were vaccinated.” We
also compared the self-test LFIAto a
commercially available quantitative as-
say in 3758 participants, a majority of
whom had been vaccinated or reported
previous infection. The LFIAwas less
sensitive than the laboratory assay, be-
ing positive in 73.9% compared with
96.4% of participants; however, in a sub-
set of 250 samples, the LFIA correlated
better with live virus neutralization.®

Testing and reporting. Graphic de-
signers specializing in health care de-
signed the testing kit, instruction booklet,
and video, with input from 300 public
volunteers in a pilot study, which iden-
tified the need for improvements in
elements of the kit, instructions, and
interpretation of results. This was fol-
lowed by a larger pilot study of more
than 14 000 randomly selected mem-
bers of the public, which showed high
levels of acceptability and usability.”

Using the instructions provided, parti-
cipants carried out the LFIA using a fin-
ger prick capillary blood sample, read
the results, and reported them in the
survey along with additional sociodemo-
graphic, behavioral, and clinical details
(see the Appendix, available as a supple-
ment to the online version of this article
at http://www.ajph.org). We asked parti-
cipants to upload a photograph of the
completed test.

Ethical Procedures

Ethics. Participants gave individual con-
sent to participate either online or by
telephone. We obtained approval for use
of the test kit from the Medicines and
Healthcare Products Regulatory Agency
(https://bit.ly/3qubLk), with the caveat
that the test was to be clearly labeled as
for research purposes only and that par-
ticipants were given advice not to change
their behavior because of the result.

Public involvement. A public advisory
panel provided input on the design, con-
duct, and dissemination of the study,
and lay members sit on a data access
committee governing further access to
the data.

Population and
Geographic Coverage

Population. The target population was
England's adult population aged 18 years
and older. We aimed to provide data at
the lower-tier local authority area (LTLA)
level in England to aid local administra-
tive and public health response to the
pandemic. We included data for 316 of
the 317 LTLAs in England (excluding Isles
of Scilly), and by combining the 2 smallest
with neighboring areas we report on 315
areas. We also provide national and
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regional estimates of antibody positivi-
ty and prevalence estimates for key
demographic subgroups, including by
age, ethnic group, socioeconomic sta-
tus (as determined by an area-level
deprivation score), and occupation.
Estimates of weighted prevalence over
the 6 rounds of the study are shown
inFigure 1.

Sampling frame. The sampling frame
was all adults 18 years and older who
were registered with an NHS general
practitioner in England. The NHS En-
gland holds this information, which pro-
vides near-complete coverage of the
resident population.

Sampling strategy. We obtained random
samples from the NHS patient listand
mailed individual invitations. We strati-
fied the sample by LTLA to achieve simi-
lar numbers of participants in each local
area. For round 6 (May 2021), we adjust-
ed the sampling to achieve a boost of
70000 people in age groups 55 to 64
and 65 to 74 years to include additional
numbers after their first and second vac-
cinations, because vaccines were rolled
out in order of decreasing age startingin
December 2020.8

Unit of Data Collection and
Sample Size

Unit of data collection. We collected
data at the individual level. The samples
were nonoverlapping until the final
boosted round, when some overlap with
earlier rounds occurred, with 4950 peo-
ple taking part twice over the 6 rounds.

Sample size and response rates. Over
the 6 rounds of data collection from
June 20,2020, to May 25,2021, 905991
completed tests were included from
3134353 invitations, giving an overall
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response rate (number of completed
tests/number of invitations sent out) of
28.9%. The response rate varied by round
(range = 26.3%-33.5%), with completed
tests ranging from 105651 to 209 482
per round (Figure 1). The response rate
also varied by sex, age, region, and depri-
vation score (Table A, available as a sup-
plement to the online version of this
article at http://www.ajph.org).

Sample size determination. In rounds 1
to 5, we aimed for 100 000 completed
tests per round to provide meaningful
information on England’s 315 LTLAs.
The highest levels of uncertainty were in
populations with low prevalence, where
the point antibody positivity could be so
low that there were no positive tests in
that area. With a total of 100 000 com-
pleted tests, we were able to exclude
(95% confidence) a prevalence of more
than 1.7% in each LTLA recording zero
positive tests. In round 6, we aimed for a
total sample size of 240000 test results,
including, as noted, a boost of 70000
people in age groups 55 to 64 and 65 to
74 years powered to detect a clinically
important difference in outcome (relative
risk = 0.5 for hospitalization) between
individuals who tested positive and those
who tested negative.

Completeness. By design, we aimed for
approximately equal numbers of parti-
cipants in England’s 315 LTLAs. The
achieved samples at the LTLA level ran-
ged from 200 to 598 in rounds 1 to 5
and 517 to 802 in round 6 with the
boosted sample. We achieved sufficient
data by round to estimate prevalence
by age, region, and other key demo-
graphic groups, including ethnic group,
deprivation index, and occupation.

Generalizability. Our study had a lower
response among men, the youngest
and oldest groups, people from minority
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ethnic groups, and those in more de-
prived areas (Table A). Unequal participa-
tion is observed in almost all population
surveys. To account for the differential
response, we weighted the data at each
round to represent England as a whole,
although this may not fully cor-

rect estimates.

Surveillance Design

This was a serial cross-sectional design,
randomly selected, with largely nonover-
lapping samples across 6 rounds of the
study. The key was our use of at-home
self-testing and results reporting from a
point-of-care rapid test, which enabled
us to obtain results at scale and dissemi-
nate them quickly. Most data collected
were reported by participants, including
history of COVID-19, comorbidities, and
vaccination. However, where we had spe-
cific consent for data linkage, we were
able tolink to routine health data to con-
firm vaccination status and obtain out-
come data (i.e., hospitalizations, deaths).

Frequency of
Data Collection

The study was initially commissioned to
estimate the total number of people who
had been infected with SARS-CoV-2in
the first wave in England, which peaked
in March 2020 and decreased rapidly af-
ter the introduction of a strict lockdown
on March 23.° The first round took place
atthe end of June 2020, followed by 3
more rounds®™ at 6-week intervals in
July and August as well as September
and October 2020 (Figure 1). There was
a 2-week reporting window for partici-
pants to upload their results, and the
overwhelming majority performed the
test and reported the results in the first
few days of those periods. The final 2
rounds took place after a gap of 3 and

4 months (January and May 2021). We
timed the rounds to capture the preva-
lence and trends in population antibody
positivity: (1) after the first wave (rounds 1
and 2), (2) during the emergence of the
second wave (rounds 3 and 4), and (3) to
assess the impact of vaccination (rounds
5and 6). We did not commission any fur-
ther rounds.

Key Data Elements and
Data Quality/Editing

Prevalence estimates. We calculated
prevalence as the proportion of indivi-
duals with a positive IgG test result on
the LFIA, adjusted for test performance
using
(1) p= (g + specificity - 1)/
(sensitivity + specificity - 1),

where p is the adjusted proportion posi-
tive and q is the observed proportion
positive.'?

We weighted prevalence estimates
(and 95% Cls) to account for the geo-
graphic sample design and for variation
in response rates to be representative
of the population (aged > 18 years) of
England (Table A). In our approach we
used random iterative method weight-
ing'" to adjust to population estimates
for age, sex, index of multiple depriva-
tion decile,"? LTLA, and ethnic group.
We based the weighting approach on
that described in Elliott et al."® but for 7
rather than 9 age categories.

We used logistic regression to identify
sociodemographic variation in antibody
positivity by estimating the odds ratio
(OR). An OR greater than 1 indicated
that the group was more likely to have
higher prevalence of antibody test posi-
tivity relative to the reference group
per sociodemographic variable. We ad-
justed models for age, sex, and region



as well as for ethnic group, deprivation
score, household size, and occupation.

We estimated the infection fatality ra-
tio from the total number of COVID-19
deaths among adults in England'* di-
vided by our estimate of the total num-
ber of SARS-CoV-2 infections since the
start of the pandemic until mid-july
2020. We estimated this by multiplying
the weighted and adjusted antibody
prevalence by the midyear population
size at aged 18years and older in En-
gland. We obtained an overall infection
fatality ratio estimate of 0.90% (95%
Cl=0.86,0.94) as well as estimates strati-
fied by age, sex, and ethnic group.'?

LFIA self-testing procedure. The LFIA
requires a blood sample from a finger
prick and produces a test result after
10 to 15 minutes. The test kits sent to
participants included 1 LFIA device, 1
bottle of buffer solution, 2 pressure-
activated 23-gauge lancets, 1 alcohol
wipe, and a 1-milliliter plastic pipette,
alongside an instruction booklet with a
link to an online video.

The key visual features of the For-
tress SARS-CoV-2 LFIA device include
the test result window and blood sam-
ple well (Figure 2). The result window
has an initially blue control line, which
will remain if the test is unsuccessful

(i.e., invalid). In a successful test, the
control line turns red, and if IgG antibo-
dies are present in the blood sample
above a threshold, a secondary line will
appear below the control. There is also
a line indicating IgM (immunoglobulin
M), but this performed poorly in our ini-
tial laboratory evaluation and was not
analyzed. We provided participants with
detailed instructions on how to record
the resultin the questionnaire response
as either negative, Ig M positive, Ig G
positive, IgG and IgM positive, or invalid.
We informed participants that results
were not reliable at an individual level.

Data security. We transferred data se-
curely from Ipsos to Imperial College
London and held them on secure ser-
vers in an ISO27001 environment man-
aged by the School of Public Health. We
assigned study participants a study ID
and stripped data of identifying infor-
mation for the statistical analyses; only
a few named and designated indivi-
duals have access to identifying infor-
mation, in line with a published privacy
policy (see Privacy Notice Imperial Col-
lege London: https://bit.ly/3YDT1Qp
and Department of Health and Social
Care: https://bit.ly/3skKHJf) and compli-
ant with the UK Data Protection Act 2018,
which is the UK implementation of the

COVID-19
sEEEn
C C
c Test result N
S 7 window L G G
M M
# —— Blood sample well
Invalid Test Negative Test
" —— Buffer solution well
—_—
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General Data Protection Regulation
(https://www.gov.uk/data-protection).

Managing disclosure risks. To protect
confidentiality, we do not release indi-
vidual data, and we suppress tabular
data if there are fewer than 5 entries in
a cell where 1 or more person is posi-
tive for SARS-CoV-2 1gG on LFIA.

DATA ANALYSIS/
DISSEMINATION

We fed the results of the REACT-2 study
each round through written and verbal
reports to a weekly data debrief group
of the UK Health Security Agency (previ-
ously Public Health England) to provide
situational awareness and inform public
health policy. In addition, we placed
REACT-2 data and results in the public
domain in near real time (through pre-
prints and media press releases), thus
informing both the public and the inter-
national scientific community of emerg-
ing data on the prevalence of SARS-CoV-2
antibody test positivity.

Interpretation Issues

During the study period, we observed a
gradual fall in response rates: from a
high of 33.5% in round 1 (June 2020),

& C I9G
G ‘(band
M M

IgG Positive Tests

FIGURE 2— Diagram of Lateral Flow Immunoassay (LFIA) Kit With Guide to Reading and Reporting the Result:
England, June 20, 2020-May 25, 2021

Note. IgG = immunoglobin G. The detail of the test result window indicates what invalid, negative, and positive results look like.
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which was carried out following the first
wave in England, to 26.3% in round 5 (Jan-
uary 2021), which was conducted in the
early stages of vaccine rollout. In round 6,
the response rate rose to 28.0%, reflect-
ing the boosted sample of individuals
aged 55 to 74 years, who generally had
high response rates to our surveys. Our
surveys also had a lower response rate
among people from minority ethnic
groups and those in more deprived areas.
We reweighted the sample in each round
to account for differential variation in re-
sponse to be representative of England's

population (= 18 years) as a whole, al-
though this may not have overcome un-
known participation biases.

We used a qualitative (yes/no)
at-home self-administered LFIA on a
finger prick capillary blood sample in-
stead of more resource-intensive gold
standard quantitative laboratory tests
performed on venous blood samples.
To demonstrate the validity of this ap-
proach, we conducted extensive evalua-
tion of the selected LFIA, which showed
it to have acceptable performance (sen-
sitivity and specificity) compared with

confirmatory laboratory tests." We took
steps to measure and improve usability,
including ability to perform and read an
LFIA test at home.*” By adjusting our
survey results for known LFIA perfor-
mance, we demonstrated that, despite
not meeting regulatory standards for
clinical use inindividuals, self-testing and
-reporting using LFIAs provide a valid tool
for obtaining reliable community-wide
prevalence estimates in a cost-effective
manner, rapidly, and at scale.

For those with a self-reported clini-
cal history of confirmed or suspected

d
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FIGURE 3— Antibody Prevalence With Confidence Intervals by Round for Rounds 1-4 (before vaccination), in the
Sample (a) Overall and Stratified by Sex and Age, and (b) Stratified by Ethnic Group and Employment: England, June 20,

2020-May 25, 2021

Note. Estimates were adjusted and weighted except for employment where data were not available for weighting.
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COVID-19, there was a potential for
reporting bias because respondents
were not blinded to their test results;
however, there was high concordance
of self-test with clinician-read results.
To support ongoing quality assurance
for the self-tests, we designed an auto-
mated lateral flow analysis computerized
pipeline using machine learning, comput-
er vision techniques, and signal-processing
algorithms to analyze the uploaded
images of the test'®; we found high con-
cordance with reported self-test results.
Our study demonstrated a substantial
decrease (26.5%) in population antibody
test positivity over 3 months between

rounds 1 and 3 (June 20-September 28,
2020), indicating antibody waning 3 and
6 months after the first wave of infections
(Figure 3)."” To exclude the possibility
that that this could be attributable to dif-
ferences in LFIA batch, we compared the
laboratory performance of the LFIAs
used inrounds 1 and 2 (where we had
seen the strongest decrease in positive
tests) and found no difference between
the 2 rounds.

Linkage Ability

Data linkage (based on unique NHS num-
ber) to vaccination status (i.e., vaccine

RESEARCH & ANALYSIS

type and date) and outcome data (i.e.,
hospitalizations, deaths) is available for
participants who consented to linkage
to their health records.

Data Release/Accessibility

Access to REACT-2 individual-level data
is restricted to protect participants’ an-
onymity. Summary statistics, descriptive
tables, and code from REACT-2 are avail-
able on Github (https://bit.ly/3ECT5be),
and study materials for each round

are on the study Web site (https://bit.ly/

3sgrybg).
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FIGURE 4— Reconstruction of COVID-19 Pandemic Curve by (a) Week of Symptom Onset Reported by REACT-2 Partici-
pants, Alongside (b) National Data on Admissions and Deaths From COVID-19: England, June 20, 2020-May 25, 2021

Note. LFIA = lateral flow immunoassay; REACT-2 = REal-time Assessment of Community Transmission-2. In part a, the solid line includes date of onset for all
cases of COVID-19 reported by participants, and the dashed line is limited to those who had a positive LFIA test result in the REACT-2 study.
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Key References and Other
Information

We published our initial protocol'® and
our key findings during the 11 months
of fieldwork,""”"92" including clinical
and laboratory evaluation of antibody tests
and feasibility studies of at-home self-
testing and -reporting using LFIAs>>~"©

in preprints and peer-reviewed journal
publications. Links to all our publications
are given on the study Web site (https://
bit.ly/3KPg8l4) and included for reference
in the appendix.

PUBLIC HEALTH
IMPLICATIONS

REACT-2 provided reliable and robust
estimates of population prevalence of
SARS-CoV-2 IgG antibody test positivity
during the first 2 waves of the COVID-19
pandemic and the initial stages of vac-
cine rollout in England. It demonstrated
high feasibility and acceptability of using
at-home self-administered LFIA tests
(self-reported and uploaded photo for
verification) as a means of providing
reliable, cost-effective, community-wide
prevalence estimates rapidly and at
scale. This contrasts with the use of
quantitative laboratory assays, which
require blood to be collected, trans-
ported, and processed in a laboratory.
REACT-2 confirmed early reports that
SARS-CoV-2 disproportionately affected
people from disadvantaged and minori-
ty ethnic groups in England, as well as
health and care workers (Figure 3), sug-
gesting that the higher hospitalization
and mortality from COVID-19 in these
population groups reflected higher
rates of infection. We found no differ-
ence in the estimated infection fatality
ratio between people of broad ethnic
categories (Black, Asian, White) when
stratified by age and sex."” Based on
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participant responses to questions
about onset of previous COVID-19
symptoms, we were able to reconstruct
a pandemic curve for infection in early
2020 that closely matched but slightly
predated the curves of hospitalizations
and deaths."® This gives context validity
and provides anindication of the size
and shape of the first and second waves
(Figure 4). The pandemic curve was rep-
licated in each round, providing further
validation of the approach.'"71920

We also provided timely information
on changes in the prevalence of anti-
body positivity over time as a result of
both natural infection and vaccination
(Figure 1). The observed decrease in
population antibody positivity following
the first wave (Figure 3) supported
emerging data on SARS-CoV-2 that indi-
cated a decrease over time in antibody
levels (i.e., waning) in a proportion of
individuals followed in longitudinal
studies.?? Before vaccination, we ob-
served waning of 26.5% over 3 months,
with the biggest decrease in older peo-
ple."” In the later rounds, by tracking
antibody test positivity to COVID-19 fol-
lowing vaccination and showing differ-
ential waning, our study provided key
data underpinning vaccination policy
and contributed to recommendations
regarding groups who might benefit
from additional vaccine doses.?%?!

Finally, the success of REACT-2 was
strengthened by rapid public involve-
ment at every stage. Public volunteers
and a diverse advisory panel provided in-
put into the design and conduct of the
study. Their desire to support the nation-
al response shows that public involve-
ment is both possible and necessary dur-
ing periods of emergency response.

Antibody self-testing at home is feasi-
ble and acceptable and can provide es-
sential data to policymakers within
days. To roll this out quickly in future

pandemics, it is important to invest in
the necessary technologies and infra-
structure,”® including test production,
implementation logistics, and study de-
sign and data analysis. AJPH
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3 3 See also Choate, p. 1141.

Precision public health holds promise to improve disease prevention and health promotion strategies,

allowing the right intervention to be delivered to the right population at the right time.

Growing concerns underscore the potential for precision-based approaches to exacerbate health

disparities by relying on biased data inputs and recapitulating existing access inequities. To achieve its
full potential, precision public health must focus on addressing social and structural drivers of health
and prominently incorporate equity-related concerns, particularly with respect to race and ethnicity.

In this article, we discuss how an antiracism lens could be applied to reduce health disparities and

health inequities through equity-informed research, implementation, and evaluation of precision public
health interventions. (Am J Public Health. 2023;113(11):1210-1218. https://doi.org/10.2105/

AJPH.2023.307386)

recision public health (PPH) has
P emerged as a population-level
approach that seeks to tailor disease
prevention and health promotion strat-
egies to provide the right intervention
to the right populations or subpopula-
tions at the right time." > PPH interven-
tions are defined here as any product,
program, or policy delivered to a popu-
lation to improve its health that in-
cludes components tailored to specific
biological, social-behavioral, or environ-
mental characteristics of the individuals
in the population. Considering hetero-
geneity both within and across popula-
tions, PPH interventions may be more
effective for disease prevention and
health promotion than its preceding

“one size fits all” approach.
Despite its promise, concerns have

been raised about whether PPH
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interventions may exacerbate health
inequalities. For example, universal ge-
netic screening for hereditary breast
and ovarian cancer, Lynch syndrome,
and familial hypercholesterolemia can
help tailor disease prevention ap-
proaches and, if equitably implemen-
ted, has the potential to reduce health
disparities and health inequities. How-
ever, implementation of screening pro-
grams for these conditions remains
suboptimal, with significant challenges
in uptake among racial and ethnic mi-
nority groups, rural communities, unin-
sured or underinsured people, and
those with lower education and in-
come.* The COVID-19 pandemic simi-
larly highlighted equity challenges for
public health caused by inequitable in-
frastructure for data collection and
interventions. Data on infections,

hospitalizations, COVID-19-related
deaths, and vaccinations were essential
to tailoring infection control efforts.
Specifically, structural racism had a
negative impact on data collection from
racial and ethnic minority groups, exac-
erbating disparities as well as limiting
the effectiveness of PPH in reducing
disease burden.”

In discussions surrounding the risks
and benefits of PPH, much of the litera-
ture has focused on approaches that
may affect individual agency, with fewer
explicit conversations to center other
fundamental, structural drivers of
health, including racism.® Race and eth-
nicity are social constructs and serve as
proxies for numerous social determi-
nants of health because of historic and
ongoing structural and experienced
racism.”~® Racism can be experienced



in many forms simultaneously, includ-
ing internalized, interpersonal, cultural,
and structural.”~® However, no matter
the form, a vast literature confirms that
racism is associated with poor physical
and mental health, lower access to
health interventions, and limited oppor-
tunities to participate in research.®
Thus, without explicitly incorporating
equity-related considerations promi-
nently within PPH research, PPH inter-
ventions could exacerbate health
inequities and the effects of racism.

1.'% outlined

Recently, Shelton et a
how an antiracism lens could be ap-
plied within the field of implementation
science (Table A, available as a supple-
ment to the online version of this article
at http://www.ajph.org). Implementa-
tion science offers theoretical frame-
works and strategies to promote the
adoption and integration of evidence-
based interventions by supporting the
delivery of these interventions into vari-
ous settings. The field of implementa-
tion science is thus deeply connected
to PPH intervention delivery in that it
comprises the key methodologies for
implementing and sustaining tailored
evidence-based practices, at scale.
According to Shelton et al,, selecting
frameworks, methods, and interven-
tions that are agnostic to the impacts
of structural racism can inadvertently
exacerbate inequities. Intentionally col-
lecting and analyzing data related to
racial and ethnic equity over the life
course of a PPH intervention is essen-
tial for incorporating an antiracist lens
into its implementation. Ongoing work
incorporating health equity considera-
tions into implementation science
frameworks has examined how to con-
textualize implementation science eva-
luations by examining multilevel factors
that are integral to successful, equita-
ble implementation. In return,

implementation science frameworks
can help operationalize evidence-
based practices to address health equi-
ty and racism within PPH.

Addressing structural drivers of
health, including race and racism, must
be fundamental to the implementation
of PPH interventions. To facilitate PPH
in achieving its goal of effective and eg-
uitable disease prevention, we focus
this article on the intersection of the
implementation of PPH interventions
and the key social dimension of race
and ethnicity. We consider a series of
case studies that apply an antiracism
lens to the implementation of PPH
interventions in the following recom-
mended focus areas:

stakeholder engagement;

2. conceptual frameworks and
models;

3. development, selection, or adapta-
tions of evidence-based
interventions;

4. evaluation approaches;

v

implementation strategies; and
6. individual researcher and research
context.'©

We conclude by summarizing recom-
mendations to guide researchers on
how to address the impacts of racism
at all stages of the research process,
thereby moving the field of PPH in an
explicitly equity-oriented direction
(Box 1).

STAKEHOLDER
ENGAGEMENT

Cocreation and the incorporation of rep-
resentative stakeholder perspectives are
critically important for addressing racism
in PPH research and the implementation
of PPH interventions.'®"" Stakeholder
engagement offers a process of cocrea-
tion to incorporate informed community

RESEARCH & ANALYSIS

perspectives on complex topics such

as data privacy, novel interventions,
emerging genomic discoveries, and alloca-
tion of limited resources. In turn, this ap-
proach can maximize the likelihood that
programs and policies will be relevant, ac-
ceptable, and successful for diverse com-
munities.'? A recent review examining
public involvement in genomics research
underscored the need for sustainable
stakeholder involvement throughout vari-
ous stages of the project life cycle, given
the potential long-term impact of certain
genomics research studies."

Democratic deliberation is one strate-
gy to foster colearning among research-
ers and communities that could be
applied to gain informed public input on
the implementation of PPH interven-
tions. Democratic deliberation refers to
a collective stakeholder engagement
process conducted rationally and fairly
among a deliberation group that reflects
the diversity of community views and life
experiences.'* As part of this process,
participants are provided with nonper-
suasive neutral information about a top-
ic, after which they collaboratively gener-
ate and prioritize the pros and cons of
the policy or program under discussion.
Groups subsequently come to a con-
sensus opinion that, in theory, would
maximize the common good. This
approach may be particularly useful
when considering PPH interventions for
marginalized groups whose perspec-
tives may be missing from other deci-
sion processes. Enlisting members of
marginalized groups to generate and
thoughtfully consider potential pros and
cons of health policies and programs
through the lens of personally experi-
enced inequities can be an act of em-
powerment. Previous literature has
found that democratic deliberation
methods could provide inclusive and
informed stakeholder opinions.'?
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In many cases, little attention is given
to the appropriateness and standards
of the methods used to engage stake-
holders in PPH interventions. As a re-
sult, approaches for public involvement
proliferate with little systematic evi-
dence regarding the quality of these
approaches. Several recent studies sug-
gest frameworks to evaluate the quality
of public engagement. For example, the
Findable, Accessible, Interoperable, Re-
producible, Equitable, and Responsible
(FAIRER) framework, specifically devel-
oped to guide genomic activities, uses 4
themes for deliberative reflection: fair-
ness, context, heterogeneity, and recog-
nizing tensions and conflict."® Another
important quality consideration is the
application of an antiracism lens to
stakeholder recruitment. For a recent
study with communities of African an-
cestry in Georgia, the research team
partnered with local community organi-
zations to identify characteristics speci-
fic to their area that would indicate
viewpoint diversity and experiences
that required consideration of the com-
mon good."” The research team used
these indicators when considering po-
tential participants through a structured
interview process, to ensure that a di-
versity of views was captured that
would encourage a well-rounded dis-
cussion centered on the common
good."”” Thoughtful and focused stake-
holder recruitment would enable mem-
bers of communities often excluded
from PPH policy decision-making, such
as racial and ethnic minorities, to partic-
ipate in implementation research in ac-
cordance with their communities' values
and priorities, enabling these values
and priorities to be incorporated into
the research and future policies.

As stakeholder engagement
approaches become more sophisticat-
ed, researchers can address PPH

Peer Reviewed  Allenetal.

implementation issues with more in-
formed and considered community
input. Innovative and effective public
engagement methods warrant more at-
tention. This can begin by researchers
challenging themselves to operationa-
lize higher-intensity strategies (e.g.,
democratic deliberation) to ensure that
interventions and policies align with
community perspectives.

CONCEPTUAL
FRAMEWORKS
AND MODELS

Implementation science theories,
models, and frameworks can be used
deliberately and in multiple ways in the
design, implementation, and evaluation
of PPH interventions to address and re-
duce inequities that disproportionately
harm historically excluded and margin-
alized groups, such as racial and ethnic
minorities.'®'®"? In the preimplemen-
tation phase, determinant frameworks
such as the Consolidated Framework
for Implementation Research (CFIR) can
help inform the design of responsive
interventions and implementation
strategies by identifying barriers and
facilitators that affect implementation
efforts. Other models and frameworks,
such as Reach, Effectiveness, Adoption,
Implementation, and Maintenance
(RE-AIM), can guide the planning and
conduct of implementation as well as
the evaluation of multilevel outcomes
in implementation and maintenance
phases. The following are 3 examples
of implementation science frameworks
with different approaches to incorpo-
rating health equity and how they could
be used for PPH.%°

The Health Equity Implementation
Framework (HEIF) is a new determinants
framework that modifies and combines
components of the integrated-Promoting

Action on Research Implementation in
Health Services (i-PARIHS) framework and
the Health Care Disparities Framework,
allowing for the assessment of both im-
plementation and health equity determi-
nants simultaneously.”’ Researchers have
used the HEIF to identify and address fac-
tors that stimulate or impair the equitable
implementation of PPH interventions. For
example, Harkness et al. used the HEIF to
refine implementation strategies to equi-
tably deliver PPH interventions such as
preexposure prophylaxis and HIV treat-
ment to marginalized groups most
affected by HIV and AIDS.?? This ap-
proach found that implementation of
these programs should address cul-
turally specific factors, leverage net-
works, tailor resources, and facilitate
service navigation.

Another approach has been to incor-
porate health equity considerations
into existing frameworks. For example,
the updated CFIR 2.0 has been supple-
mented with new constructs and sub-
constructs highlighting barriers and
facilitators to health equity. The authors
also recommend broadening the lens
beyond local determinants to identify
and address upstream sources of
health inequity that are embedded in
the public policies, institutional prac-
tices, and cultural norms that sustain
structural racism.?

Similarly, health equity considerations
have been integrated into implementa-
tion science frameworks for planning
and evaluation. The extended RE-AIM
framework provides instructions for ap-
plying its health equity considerations
to the development, implementation,
and maintenance of a PPH interven-
tion. Considering health equity in the
planning and evaluation stages of im-
plementation science contributes to
long-term sustainability and successful
adaptation of evidence-based
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BOX 1— Recommendations for Implementing an Antiracist Framework in Precision Public Health

Interventions

Implementation Science Components”®

Recommendations

Stakeholder engagement

Obtain input from communities, particularly those from racial and ethnic minority groups.

Ensure interventions and policies are aligned with community perspectives.

Implement higher-engagement strategies for greater community involvement in decision-making.

Conceptual frameworks and models

Seek out and use implementation tools to advance antidiscrimination and antiracism efforts.

Incorporate structural racism and other contextual factors into conceptual models.

implementation.

Measure perceived racism and racial discrimination and recognize their impact on

Use transdisciplinary theories to understand the mechanisms that perpetuate health disparities.

Development, selection, or adaptations of
evidence-based interventions

Involve communities in identifying and prioritizing evidence-based interventions.

public health programs.

Include evidence-based strategies to address the impact of racism on implementation of precision

Evaluation approaches

Assess the effectiveness of precision public health approaches by race and ethnicity.

Use validated measures and self-report to assess racial equity and racism, including qualitative
methods to amplify the voices of those with lived experiences of racism.

Implementation strategies

Focus on multilevel implementation strategies that address structural racism.

Individual research and research context

Race Praxis.

Ensure responsible training and engagement of researchers grounded in Public Health Critical

precision public health teams.

Support and advocate for policies, systems, and structures that promote and sustain diversity in

interventions to diverse contexts.
Health equity is therefore centered in
each of the 5 recently extended dimen-
sions of the RE-AIM framework.** Inte-
grating equity-focused partnerships
wherever possible at all stages of PPH
implementation is crucial to developing
and prioritizing outcomes and mea-
sures that reflect whether, how, and
why an intervention is being equitably
adopted and sustained.

As implementation science increas-
ingly plays an integral role in the de-
velopment, implementation, and
sustainment of PPH interventions,
researchers and practitioners must
commit to seeking out and using avail-
able implementation tools to dismantle
discrimination and racism at every op-
portunity.* Although structural racism
continues to underpin pervasive
inequities in access to preventative
and diagnostic health care, multilevel
consideration of health equity-oriented
constructs remains a top priority and a

moral imperative for implementation
science. As Shelton et al. emphasize,
structural discrimination and racism
are deeply embedded contextual fac-
tors that must be considered through-
out all aspects of implementation.
Furthermore, transdisciplinary theo-
ries, such as intersectionality and struc-
tural violence, can offer insight into
important and overlapping dimensions
of inequity, such as racism, sexism, and
classism. These complementary theo-
retical perspectives are not as com-
monly examined in implementation
science but may serve to guide and en-
hance the pursuit of health equity
goals for the implementation of PPH.%>

DEVELOPMENT AND
SELECTION OF EVIDENCE-
BASED INTERVENTIONS

Shelton et al. emphasize that the devel-
opment and selection of evidence-
based interventions that are devoid of

stakeholder involvement and engage-
ment have limited applicability to
specific contexts and settings and may
reinforce structural barriers that have
systematically perpetuated health
inequities and will ultimately under-
mine efficacy and effectiveness in racial
and ethnic minority groups. Of particu-
lar concern for PPH interventions that
rely on large-scale data to inform inter-
vention design is underreporting,
inadequate reporting, and defective
collection of data from racial and ethnic
minority groups; if the underlying data
used to tailor PPH approaches is
biased, it may replicate existing dis-
crimination. There are also concerns
about the potential impact on the de-
velopment and utility of the intervention
itself.> These issues were manifested in
the development of PPH interventions
to address COVID-19 among racial and
ethnic minority groups. Intentional inte-
gration of data sources and regular
testing, refinement, and retesting of
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COVID-19 prevention and treatment
interventions among racial and ethnic
minority groups would have allowed for
modifications of interventions based on
how participants responded.?® Collabo-
rating with health equity researchers in
the use of qualitative methods, quasi-
experimental designs, pragmatic trials,
and hybrid effectiveness-implementation
study designs is recommended as new
PPH interventions are being developed
and tested among racial and ethnic mi-
nority groups.

Context-specific adaptations to PPH
interventions may help enhance health
equity. Much of the premise of PPH is
to adapt interventions to the specific
individual and population to help in-
crease the uptake and effectiveness of
these approaches. Further tailoring of
these interventions to ensure they are
inclusive of the local culture, history,
and strengths of the community can
support antiracism in the implementa-
tion of PPH interventions. By working
alongside community partners, re-
searchers could study the impact of
adapting a PPH intervention to meet
the needs of racial and ethnic minority
groups on the acceptability, practicality,
feasibility, and integrability of PPH
interventions.?’

EVALUATION
APPROACHES

Another tenet of Shelton et al.’s frame-
work is the explicit inclusion of mea-
sures that assess health equity. Several
implementation evaluation frameworks
have already been adapted to consider
health equity.”®?° These frameworks
can inform the evaluation of the imple-
mentation of PPH interventions as

well as guide the selection of key effec-
tiveness, implementation, and health
equity outcomes across stages of

Peer Reviewed  Allenetal.

implementation. Additionally, the use
of mixed methods data collection in
evaluation of PPH initiatives allows for
both breadth and depth in our under-
standing of the complexities in opera-
tionalizing implementation science
measures to understand the imple-
mentation of PPH across representa-
tion populations 0"

The extended RE-AIM framework
expands beyond measures of reach
and representativeness by explicitly
examining whether race and ethnicity—
as well as individual, social, and struc-
tural determinants for which race is a
proxy—influence willingness to partici-
pate in a PPH intervention. It can also
assess whether participants reflect the
catchment area and national popula-
tion in terms of race and ethnicity,
socioeconomic position, educational
attainment, primary language, rurality,
and other known contributors to health
care utilization.

Although measuring race-related out-
comes is important for dismantling ra-
cial inequity, any studies capturing race
should specify the reason within a so-
ciopolitical framework that explicitly
acknowledges the relevant social, envi-
ronmental, and structural factors for
which race may serve as a proxy mea-
sure.? Understanding why individuals
decline to participate in a PPH interven-
tion can provide a better understanding
of barriers to reaching a representative
population. These data can then inform
new outreach and enrollment strategies
to improve the representativeness of
PPH interventions, which can be tested
and optimized iteratively.

Key implementation measures, such
as tracking of adaptations of PPH, can
help to contextualize differential
site-level adoption and patient repre-
sentativeness (Table B, available as a
supplement to the online version of

this article at https://www.ajph.org).
Adoption could be measured to identify
potential inequities in the adoption of
PPH interventions by key site character-
istics (e.g., low-resourced settings) that
may affect representative access to
PPH. In addition, measuring fidelity can
help determine the quality of imple-
mentation of a PPH intervention’s core
components by site characteristics to
understand whether variable fidelity
could contribute to inequities among
patient populations served by these
sites. Understanding how PPH interven-
tions are implemented with fidelity and
adaptation can provide insights into
needed resources and support (e.g., to
promote fidelity to core components)
as well as the development of local
strategies (e.g., to attend to the local con-
text and promote equitable implementa-
tion across settings and participant
populations). Determinant frameworks
such as the HEIF or CFIR 2.0 can provide
an understanding of contextual factors
that may be associated with imple-
mentation outcomes across phases of
implementation, pointing to effective
strategies for implementation im-
provement, discussed in the next sec-
tion. Further, determinant frameworks
such as the HEIF or CFIR 2.0 can guide
the assessment of important contextual
factors that may be associated with im-
plementation outcomes across phases
of adoption, implementation, and main-
tenance by social determinants of
health, including site characteristics and
patient sociodemographics. Collecting
these data can inform implementation
strategies and resources (costs, effort,
infrastructure) to optimize and sustain
equitable delivery of PPH interventions,
as discussed in the next section.

Finally, evaluation frameworks dem-
onstrate the importance of collecting
both effectiveness and implementation



outcomes. As evidence is generated for
PPH interventions, understanding not
only implementation but also effective-
ness at a population level will be critical.
Examining key short- and long-term ef-
fectiveness outcomes may require pool-
ing data across implementation sites to
have the power needed to more fully
understand important differences in
delivery of PPH interventions and out-
comes by race and ethnicity in the Unit-
ed States. Sustained evaluation and
iteration are necessary as implementa-
tion barriers may change over time.

IMPLEMENTATION
STRATEGIES

Shelton et al. highlight the connection
between existing implementation
strategies and promoting equity and
antiracist policies and practices.*? Imple-
mentation science and PPH researchers
infrequently focus on and explicitly test
the influence of implementation strate-
gies on reversing health disparities
caused by racism. Furthermore, im-
plementation science and PPH re-
searchers often do not highlight
their use of equity-focused imple-
mentation strategies in searchable
ways, leaving strategies buried in the
literature. Consequently, there is lit-
tle information to guide researchers
on which strategies will be most ef-
fective at increasing health equity
(Table B)."®

Health equity suggests that imple-
mentation strategies should be selected
with community members identifying
underlying assumptions and identifying
potential barriers faced by vulnerable
populations, and adapting the interven-
tion and implementation strategies
accordingly.?"3334 PPH researchers
commonly evaluate disparities, fre-
quently using big data to identify

disparities in health outcomes (e.g.,
opioid use, vaccination) by geography,
socioeconomic factors, and health
characteristics.?®3° Less commonly,
researchers have used this information
to adapt their strategies. For example,
upon recognizing that their genetic
screening programs were primarily
reaching White, wealthier, and urban
families, researchers engaged communi-
ty stakeholders to adapt their strategies
to address differential barriers experi-
enced by vulnerable populations.®

Shelton et al. note the need for re-
search to compare implementation
strategies by their impact on health eg-
uity.’® Comparing 2 PPH studies high-
lights the potential impact of the level
of stakeholder involvement on equita-
ble implementation. First, researchers
in 1 PPH study who engaged stake-
holders by having a community adviso-
ry board review recruitment materials
and recontact strategies reported sub-
stantial difficulty in implementation and
inequity in recontacting participants.®”
By contrast, PPH researchers who in-
volved stakeholders in all study aspects
to create patient-centered approaches
(e.g., creation of materials by communi-
ty members) and minimize logistic bar-
riers (e.g., flexible hours) had equitable
participant recontact across underrep-
resented groups.>®

Another evidence-based implementa-
tion strategy, using community health
workers to implement interventions, is
suggested to identify procedures that
limit the effects of inequities on re-
search participation, create and dissemi-
nate health information that is culturally
and linguistically tailored, and build com-
munity trust.>>4° A model PPH study
used community health workers and
stakeholder interviews with cancer
patients, caregivers, community leaders,
and clinicians to identify opportunities
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to enhance health equity, including tai-
loring the strategies by allowing multiple
modes of interaction (e.g., in-person,
telehealth, or telephone), incorporating
education, and integrating Spanish lan-
guage materials.*" Although research is
needed to evaluate the best implemen-
tation strategies to increase health
equity, 3 traditional implementation
strategies—evaluating disparities, stake-
holder engagement, and community
health workers—stand out as the most
promising approaches.'®

INDIVIDUAL RESEARCHER
AND RESEARCH CONTEXT

Equitable implementation of PPH inter-
ventions is inextricable from individual
perspectives, team diversity, and re-
search infrastructures. Itis also threat-
ened by systemic racism, which remains
ingrained in science and therefore in
the PPH research enterprise.*? Within
individual researcher and research con-
texts, this appears through the ongoing
use of “Whites" as a reference group to
which others are compared, by implying
that racial groups map to discrete ge-
netic groups, by overemphasizing the
role of genetics and genomics as the
major explanatory factor in health dis-
parities, or by focusing on recruitment
as the end point for community engage-
ment. Some of these racist legacies are
current topics of discussion in the PPH
field. For example, PPH should move
away from the crude racial, ethnic, or
ancestral labels it still uses, to embrace
all human diversity.*® Shelton et al’s
antiracism framework includes self-
reflection among researchers to ensure
the employment of antiracist
approaches.

A well-voiced consequence of structur-
al racism is the inequities in representa-
tion across the research workforce,
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which limit scientific innovation.***> In-

creasing diversity and inclusion across
the biomedical research enterprise is an
imperative of the US National Institutes
of Health.*® Given that PPH is a field of
multidisciplinary collaboration aiming to
target diverse individuals, equitable di-
versification of PPH teams is important.
A recent study focused on precision
medicine research teams found that
(1) existing hierarchies and power
structures in the research ecosystem
compound challenges for equitable di-
versification, (2) tokenism and instru-
mental diversity jeopardize goals to
diversify research teams and risk merely
transient and superficial diversification,
and (3) the siloing of the expertise of
underrepresented team members to
frontline and diversity-only activities
may also perpetuate a turnstile effect.
Because diversification of patient popu-
lations is interconnected with the diver-
sification of the research workforce,
who conducts the research, and how it
is implemented, commitments to equity
and structural reform are needed to in-
crease the diversity of research
teams.** Collectively, researchers
should adopt an antiracism approach
to build diverse teams by (1) being in-
tentional, (2) being critically introspec-
tive, and (3) sitting with discomfort. This
includes, for example, listening to the
experiences of the many scientists who
are directly and indirectly affected by
structural racism, and creating space
for all team members to speak (and re-
flect) on how race and racism in the re-
search enterprise affect their lived
experiences.*> Commitments to equity
and structural reform are needed.
Without considering an ecosystem
framework that addresses the condi-
tions that structure power within
research teams, tokenism can be mis-
recognized as inclusion.**

Peer Reviewed  Allenetal.

To mitigate disparities in the imple-
mentation of PPH interventions, the re-
sponsible training and engagement of
researchers is also imperative. Key
topics for individual researchers to
focus on include the history of the eu-
genics movements and race-based
medicine, the health consequences of
the multiple forms of individual and
structural racism (e.g., residential seg-
regation, redlining, environmental injus-
tice, police violence), researcher’s
harms to communities (e.g., the Hava-
supai Native Americans), and best
approaches to transition from transac-
tional community engagement and to-
ward community empowerment when
partnering with community members

in research.*’

NEXT STEPS

Looking ahead, the implementation of
PPH interventions should incorporate
an antiracism lens to address health eg-
uity through stakeholder engagement,
conceptual models and frameworks,
development and selection of evidence-
based interventions, evaluation ap-
proaches, implementation strategies,
and our own individual researcher con-
texts. Conversations around antiracism
at each step of implementation, dissem-
ination, and evaluation can help support
the next generation of PPH interven-
tions focused on increasing racial and
ethnic health equity (Table B). To sup-
port these priorities in the context of a
dynamic, evolving research field, we
suggest that funders and research insti-
tutions aiming to invest in equitable
PPH should create new initiatives to ad-
vance the study and methods develop-
ment of best practices for outcomes
evaluation with an eye toward structural
drivers of health and racism. Multidisci-
plinary advisory groups could be

assembled to lead the periodic reeva-
luation of these frameworks and best
practices. Explicitly addressing racism
and ongoing evaluation of the extent to
which PPH studies are improving popu-
lation health is critical to the success-
ful, equitable implementation of PPH
interventions to achieve the promise
of PPH for all. 4JPH

ABOUT THE AUTHORS

Caitlin G. Allen and Ashley Hatch are with the
Department of Public Health Sciences, College of
Medicine, and Paula S. Ramos is with the Depart-
ments of Medicine and Public Health Sciences,
Medical University of South Carolina, Charleston.
Dana Lee Olstad is with the Department of
Community Health Sciences, Cumming School of
Medicine, University of Calgary, Calgary, Alberta,
Canada. Anna R. Kahkoska is with the Department
of Nutrition, Laura V. Milko is with the Depart-
ment of Genetics, and Megan C. Roberts is with
the Eshelman School of Pharmacy, University of
North Carolina, Chapel Hill. Yue Guan and Isabella
Santangelo are with the Department of Behavior-
al, Social, and Health Education Sciences, Rollins
School of Public Health, Emory University, Atlanta,
GA. Julia Steinberg is with The Daffodil Centre,
The University of Sydney, a joint venture with
Cancer Council NSW, Sydney, Australia. Stephanie
A.S. Staras is with the Department of Health Out-
come and Biomedical Informatics, College of
Medicine, and Institute for Child Health Policy,
University of Florida, Gainesville. Crystal Y. Lump-
kins is with the Department of Communication,
Huntsman Cancer Institute, University of Utah,
Salt Lake City. Erin Turbitt is with the Graduate
School of Health, University of Technology Syd-
ney, Ultimo, NSW, Australia. Alanna K. Rahm is
with the Department of Genomic Health, Gei-
singer Medical Center, Danville, PA. Katherine W.
Saylor is with the Department of Medical Ethics
and Health Policy, Perelman School of Medicine,
University of Pennsylvania, Philadelphia. Stepha-
nie Best is with the Peter MacCallum Cancer Cen-
tre, Melbourne, VIC, Australia.

CORRESPONDENCE

Correspondence should be sent to Caitlin G.
Allen, Medical University of South Carolina, 22
West Edge St, Suite 213, Charleston, SC 29403
(e-mail: allencat@musc.edu). Reprints can be
ordered at http://www.ajph.org by clicking the
“Reprints” link.

PUBLICATION INFORMATION

Full Citation: Allen CG, Olstad DL, Kahkoska AR,
et al. Extending an antiracism lens to the imple-
mentation of precision public health interventions.
Am J Public Health. 2023;113(11):1210-1218.
Acceptance Date: July 6, 2023.

DOI: https://doi.org/10.2105/AJPH.2023.307386



CONTRIBUTORS

C.G. Allen and M. C. Roberts conceptualized the
article. C. G. Allen oversaw all aspects of article
development. D.L. Olstad, A.R. Kahkoska, Y. Guan,
P.S. Ramos, S.A.S. Staras, C.Y. Lumpkins, L. V.
Milko, and M. C. Roberts drafted specific sections
of the article. J. Steinberg, E. Turbitt, A. K. Rahm,

K. W. Saylor, and M. C. Best provided critical feed-
back to support the cohesiveness of each section.
C.G. Allen compiled author feedback and complet-
ed revisions with support from A. Hatch and 1.
Santangelo. All authors reviewed the article,
provided revisions, and approved the final version.

ACKNOWLEDGMENTS

The concept for this article was developed during
the Transdisciplinary Conference for Future
Leaders in Precision Public Health, which was
supported through the National Cancer Institute
(1R13CA261073-01). C. G. Allen receives support
through 5KO0CA253576-04.

CONFLICTS OF INTEREST

The authors have no conflicts of interest to
disclose.

HUMAN PARTICIPANT
PROTECTION

No human participants were part of this article.

REFERENCES

1. Allen CG, Fohner AE, Landry L, et al. Early career
investigators and precision public health. Lancet.
2019;394(10196):382-383. https://doi.org/10.
1016/50140-6736(19)30498-2

2. Khoury MJ, lademarco MF, Riley WT. Precision
public health for the era of precision medicine.
Am | Prev Med. 2016;50(3):398-401. https://doi.
org/10.1016/j.amepre.2015.08.031

3. Allen CG, Fohner AE, Landry L, et al. Perspectives
from early career investigators who are “staying
in the game” of precision public health research.
Am J Public Health. 2019;109(9):1186-1187.
https://doi.org/10.2105/AJPH.2019.305199

4. Khoury MJ, Bowen S, Dotson WD, et al. Health
equity in the implementation of genomics and
precision medicine: a public health imperative.
Genet Med. 2022;24(8):1630-1639. https://doi.
org/10.1016/}.gim.2022.04.009

5. Geneviéve LD, Martani A, Wangmo T, Elger BS.
Precision public health and structural racism in
the United States: promoting health equity in the
COVID-19 pandemic response. JMIR Public Health
Surveill. 2022;8(3):e33277. https://doi.org/10.
2196/33277

6. Taylor-Robinson D, Kee F. Precision public health—
the emperor's new clothes. Int J Epidemiol. 2019;
48(1):1-6. https://doi.org/10.1093/jje/dyy184

7. Williams DR, Mohammed SA. Racism and health
I: pathways and scientific evidence. Am Behav Sci.
2013;57(8):1152-1173. https://doi.org/10.1177/
0002764213487340

8. Williams DR, Lawrence JA, Davis BA. Racism and
health: evidence and needed research. Annu Rev
Public Health. 2019;40(1):105-125. https://doi.
org/10.1146/annurev-publhealth-040218-043750

20.

21

. Flanagin A, Frey T, Christiansen SL, AMA Manual

of Style Committee. Updated guidance on the
reporting of race and ethnicity in medical and
science journals. JAMA. 2021,326(7):621-627.
https://doi.org/10.1001/jama.2021.13304

. Shelton RC, Adsul P, Oh A, Moise N, Griffith DM.

Application of an antiracism lens in the field of
implementation science: recommendations for
reframing implementation research with a
focus on justice and racial equity. Implement Res
Pract. 2021,2:1-19. https://doi.org/10.1177/
26334895211049482

. Burton H, Adams M, Bunton R, Schroder-Béck P.

Developing stakeholder involvement for intro-
ducing public health genomics into public policy.
Public Health Genomics. 2009;12(1):11-19. https://
doi.org/10.1159/000153426

. Lemke AA, Esplin ED, Goldenberg A, et al.

Addressing underrepresentation in genomics re-
search through community engagement. Am J
Hum Genet. 2022;109(9):1563-1571. https://doi.
org/10.1016/j.ajhg.2022.08.005

. Nunn JS, Tiller J, Fransquet P, Lacaze P. Public in-

volvement in global genomics research: a scop-
ing review. Front Public Health. 2019;7:79. https:/
doi.org/10.3389/fpubh.2019.00079

. Abelson J, Forest PG, Eyles J, Smith P, Martin E,

Gauvin FP. Deliberations about deliberative
methods: issues in the design and evaluation of
public participation processes. Soc Sci Med.
2003;57(2):239-251. https://doi.org/10.1016/
S0277-9536(02)00343-X

. Sullivan G, Cheney A, Olson M, et al. Rural African

Americans' perspectives on mental health: compar-
ing focus groups and deliberative democracy for-
ums. J Health Care Poor Underserved. 2017;28(1):
548-565. https://doi.org/10.1353/hpu.2017.0039

. Murtagh MJ, Machirori M, Gaff CL, et al. Engaged

genomic science produces better and fairer out-
comes: an engagement framework for engaging
and involving participants, patients and publics
in genomics research and healthcare implemen-
tation. Wellcome Open Res. 2021;6:311. https://
doi.org/10.12688/wellcomeopenres.17233.1

. Guan'Y, Pathak S, Ballard D, et al. Testing a delib-

erative democracy method with citizens of Afri-
can ancestry to weigh pros and cons of targeted
screening for hereditary breast and ovarian can-
cer risk. Front Public Health. 2022;10:984926.
https://doi.org/10.3389/fpubh.2022.984926

. Roberts MC, Mensah GA, Knhoury MJ. Leveraging

implementation science to address health
disparities in genomic medicine: examples from the
field. Ethn Dis. 2019;29(suppl 1):187-192. Available
at: https:/www.ncbi.nlm.nih.gov/pmc/articles/
PMC6428174. Accessed October 21, 2022.

. Miranda J, Duan N, Sherbourne C, et al. Improving

care for minorities: can quality improvement inter-
ventions improve care and outcomes for de-
pressed minorities? Results of a randomized,
controlled trial. Health Serv Res. 2003;38(2):613-
630. https://doi.org/10.1111/1475-6773.00136

Saylor KW, Roberts MC. Implementation science
can do even more for translational ethics. Am J
Bioeth. 2020;20(4):83-85. https://doi.org/10.
1080/15265161.2020.1730511

Woodward EN, Matthieu MM, Uchendu US, Rogal
S, Kirchner JE. The health equity implementation
framework: proposal and preliminary study of
hepatitis C virus treatment. /mplement Sci.
2019;14(1):26. https://doi.org/10.1186/513012-
019-0861-y

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

RESEARCH & ANALYSIS

Harkness A, Weinstein ER, Lozano A, et al.
Refining an implementation strategy to enhance
the reach of HIV-prevention and behavioral
health treatments to Latino men who have

sex with men. Implement Res Pract. 2022;3:
26334895221096293. https://doi.org/10.1177/
26334895221096293

Damschroder LJ, Reardon CM, Widerquist MAO,
Lowery J. The updated Consolidated Framework
for Implementation Research based on user
feedback. Implement Sci. 2022;17(1):75. https://
doi.org/10.1186/s13012-022-01245-0

Shelton RC, Chambers DA, Glasgow RE. An exten-
sion of RE-AIM to enhance sustainability: addres-
sing dynamic context and promoting health
equity over time. Front Public Health. 2020;8:134.
https://doi.org/10.3389/fpubh.2020.00134

Snell-Rood C, Jaramillo ET, Hamilton AB, Raskin
SE, Nicosia FM, Willging C. Advancing health equi-
ty through a theoretically critical implementation
science. Transl Behav Med. 2021;11(8):1617-
1625. https://doi.org/10.1093/tbm/ibab008

Rasmussen SA, Khoury MJ, Del Rio C. Precision
public health as a key tool in the COVID-19 re-
sponse. JAMA. 2020;324(10):933-934. https://doi.
org/10.1001/jama.2020.14992

Alvidrez J, Népoles AM, Bernal G, et al. Building
the evidence base to inform planned interven-
tion adaptations by practitioners serving health
disparity populations. Am J Public Health. 2019;
109(suppl 1):594-S101. https://doi.org/10.2105/
AJPH.2018.304915

Woodward EN, Singh RS, Ndebele-Ngwenya P, Mel-
gar Castillo A, Dickson KS, Kirchner JE. A more practi-
cal guide to incorporating health equity domains in
implementation determinant frameworks. Imple-
ment Sci Commun. 2021;2(1):61. https://doi.org/
10.1186/s43058-021-00146-5

Allen CG, Judge DP, Levin E, et al. A pragmatic
implementation research study for In Our
DNA SC: a protocol to identify multi-level fac-
tors that support the implementation of a
population-wide genomic screening initiative in
diverse populations. Implement Sci Commun.
2022;3(1):48. https://doi.org/10.1186/s43058-
022-00286-2

Allen CG, Lenert L, Hunt K, et al. Lessons learned
from the pilot phase of a population-wide geno-
mic screening program: building the base to
reach a diverse cohort of 100,000 participants.

J Pers Med. 2022;12(8):1228. https://doi.org/10.
3390/jpm12081228

Jones LK, Strande NT, Calvo EM, et al. A RE-AIM
framework analysis of DNA-based population
screening: using implementation science to
translate research into practice in a healthcare
system. Front Genet. 2022;13:883073. https://doi.
org/10.3389/fgene.2022.883073

Proctor EK, Powell BJ, McMillen JC. Implementa-
tion strategies: recommendations for specifying
and reporting. Implement Sci. 2013;8(1):139.
https://doi.org/10.1186/1748-5908-8-139

Gaias LM, Arnold KT, Liu FF, Pullmann MD,
Duong MT, Lyon AR. Adapting strategies to pro-
mote implementation reach and equity (ASPIRE)
in school mental health services. Psychol Sch.
2021;59(12):2471-2485. https://doi.org/10.1002/
pits.22515

Kerkhoff AD, Farrand E, Marquez C, Cattamanchi
A, Handley MA. Addressing health disparities
through implementation science—a need to in-
tegrate an equity lens from the outset. Implement

Research PeerReviewed Allenetal.

LL 'ON ‘ELL |OA ‘€C0T JoQWaNON  HdIV

1217



RESEARCH & ANALYSIS

35.

36.

37.

38.

39.

AJPH  November 2023, Vol 113, No. 11

42.

43,

44,

45,

46.

47.

40.

41,

Sci. 2022;17(1):13. https://doi.org/10.1186/
s13012-022-01189-5

Staras SAS, Huo T, Rothbard SM, et al. Human
papillomavirus vaccination and human
papillomavirus-associated cancer rates within
Florida counties. Am J Prev Med. 2021,61(6):
812-820. https://doi.org/10.1016/j.amepre.2021.
05.016

Senier L, Tan C, Smollin L, Lee R. Understanding
the potential of state-based public health geno-
mics programs to mitigate disparities in access
to clinical genetic services. Genet Med. 2019;
21(2):373-381. https://doi.org/10.1038/s41436-
018-0056-y

Shaibi GQ, Kullo 1), Singh DP, et al. Returning ge-
nomic results in a federally qualified health cen-
ter: the intersection of precision medicine and
social determinants of health. Genet Med.
2020,22(9):1552-1559. https://doi.org/10.1038/
s41436-020-0806-5

Horowitz CR, Sabin T, Ramos M, et al. Successful
recruitment and retention of diverse participants
in a genomics clinical trial: a good invitation to a
great party. Genet Med. 2019;21(10):2364-2370.
https://doi.org/10.1038/s41436-019-0498-x

Valeriani G, Sarajlic Vukovic |, Bersani FS, Sadegh-
zadeh Diman A, Ghorbani A, Mollica R. Tackling
ethnic health disparities through community
health worker programs: a scoping review on
their utilization during the COVID-19 outbreak.
Popul Health Manag. 2022;25(4):517-526. https://
doi.org/10.1089/pop.2021.0364

Kim K, Choi JS, Choi E, et al. Effects of
community-based health worker interventions to
improve chronic disease management and care
among vulnerable populations: a systematic re-
view. Am J Public Health. 2016;106(4).e3-e28.
https://doi.org/10.2105/AJPH.2015.302987

Wood EH, Leach M, Villicana G, et al. A
community-engaged process for adapting a
proven community health worker model to inte-
grate precision cancer care delivery for low-
income Latinx adults with cancer. Health Promot
Pract. 2023;24(3):491-501. https://doi.org/10.
1177/15248399221096415

Nobles M, Womack C, Wonkam A, Wathuti E.
Ending racism is key to better science: a mes-
sage from Nature’s guest editors. Nature.
2022;610(7932):419-420. https://doi.org/10.
1038/d41586-022-03247-w

Martschenko DO, Young JL. Precision medicine
needs to think outside the box. Front Genet.
2022;13:795992. https://doi.org/10.3389/fgene.
2022.795992

Jeske M, Vasquez E, Fullerton SM, et al. Beyond
inclusion: enacting team equity in precision med-
icine research. PLoS One. 2022;17(2):e0263750.
https://doi.org/10.1371/journal.pone.0263750

Thomas SP, Amini K, Floyd K], et al. Cultivating
diversity as an ethos with an anti-racism approach
in the scientific enterprise. HGG Adlv. 2021;2(4):
100052. https://doi.org/10.1016/j.xhgg.2021.100052

Collins FS, Adams AB, Aklin C, et al. Affirming
NIH's commitment to addressing structural rac-
ism in the biomedical research enterprise. Cell.
2021;184(12):3075-3079. https://doi.org/10.
1016/j.cell.2021.05.014

Braveman PA, Arkin E, Proctor D, Kauh T, Holm N.
Systemic And structural racism: definitions, exam-
ples, health damages, and approaches to disman-
tling. Health Aff (Millwood). 2022;41(2):171-178.
https://doi.org/10.1377/hlthaff.2021.01394

1218 Research PeerReviewed  Allenetal.

Conducting Health Research with
Native American Communities

Edited by Teshia G. Arambula Solomon, PhD and Leslie L. Randall, RN, MPH, BSN

‘The current research and evaluation of the American Indian and
Alaska Native (ATAN) people demonstrates the increased demand
for efficiency, accompanied by solid accountability in a time of

CONDUCTING extremely limited resources. This environment requires proficiency in
working with these vulnerable populations in diverse cross-cultural

HESE%HCH settings. 'This timely publication is the first of its kind to provide this

N A‘"VE information to help researchers meet their demands.

AMERICAN . ) )

COMMUNITIES This book provides an overview of complex themes as well as a

synopsis of essential concepts or techniques in working with Native
American tribes and Alaska Native communities. Conducting
Health Research with Native American Communities will benefit
Native people and organizations as well as researchers, students and
practitioners.

2014, 340 pp., softcover, ISBN 978-0-87553-2028
& SS
“’ 1_\P]_II_\ PRE Available as an eBook and softcover

AN IMPRINT OF AMERICAN PUBLIC HEALTH ASSOCIATION ORDER ONLINE at www.aphabookstore.org




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



RESEARCH & ANALYSIS A]pl—l

Examining Excess Mortality Among
Critical Workers in Minnesota During
2020-2021: An Occupational Analysis

Harshada Karnik, PhD, MS, MPP, Elizabeth Wrigley-Field, PhD, Zachary Levin, PhD, Yea-Hung Chen, PhD,
Erik W. Zabel, PhD, MPH, Marizen Ramirez, PhD, and Jonathon P. Leider, PhD

Objectives. To understand the occupational risk associated with COVID-19 among civilian critical
workers (aged 16-65years) in Minnesota.

Methods. We estimated excess mortality in 2020 to 2021 for critical occupations in different racial
groups and vaccine rollout phases using death certificates and occupational employment rates for 2017

to 2021.

Results. Excess mortality during the COVID-19 pandemic was higher for workers in critical occupations
than for noncritical workers. Some critical occupations, such as transportation and logistics,

construction, and food service, experienced higher excess mortality than did other critical occupations,

such as health care, K-12 school staff, and agriculture. In almost all occupations investigated, workers of

color experienced higher excess mortality than did White workers. Excess mortality in 2021 was greater

than in 2020 across groups: occupations, vaccine eligibility tiers, and race/ethnicity.

Conclusions. Although workers in critical occupations experienced greater excess mortality than did

others, excess mortality among critical workers varied substantially by occupation and race.

Public Health Implications. Analysis of mortality across occupations can be used to identify vulnerable
populations, prioritize protective interventions for them, and develop targeted worker safety protocols
to promote equitable health outcomes. (Am J Public Health. 2023;113(11):1219-1222. https://doi.org/
10.2105/AJPH.2023.307395)

Although there is evidence of
higher COVID-19 mortality among

certain populations (older adults,’ peo-
ple of color,? and persons with certain
preexisting conditions'), occupational
differences remain underexplored.?
This variation can be partly attributed
to exposure, especially among critical
workers exempt from shelter-in-place
orders who could not work remotely.*
We defined critical workers as workers
who perform operations or offer ser-
vices essential to continue critical infra-
structure operations as defined by the

Cybersecurity and Infrastructure Secu-
rity Agency.

We measured excess mortality—
deaths beyond those expected during
usual circumstances—in 2020 and
2021 among workers usually employed
in critical occupations in Minnesota.
Unlike aggregated death data available
from most states, Minnesota makes
available individual-level microdata for
the entire population of deceased indi-
viduals (all death records), allowing us
to disaggregate results by race and
occupation-based vaccine eligibility.

METHODS

We obtained death certificates for all
decedents in Minnesota between 2017
and 2021 from the Minnesota Depart-
ment of Health that included the
decedent’s usual occupation in free
text format. We coded this into census
occupation codes using the National In-
stitute for Occupational Safety and
Health's Industry and Occupation Com-
puterized Coding System, which
reports the accuracy probability of
codes assigned to individual entries.

Research  Peer Reviewed
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We excluded 2708 observations with a
probability in the bottom fifth percen-
tile (probability <0.75) and manually
coded 2248 observations with a proba-
bility between 0.75 and 0.90. We fur-
ther aggregated census occupation
codes into Minnesota’s 12 predefined
critical occupations and vaccine eligibili-
ty groups (listed in Table 1; detailed in
Appendix Table A, available as a supple-
ment to the online version of this article
at http://www.ajph.org).>®

Critical occupations in Minnesota in-
cluded health care professionals,

emergency and first responders, child-
care, K-12 school staff, food proces-
sing, agriculture, food service, 2 catego-
ries of transportation and logistics
(T&L-1, i.e., public transit workers, air-
port staff, and postal service employ-
ees; and T&L-2, i.e., logistics, delivery,
and infrastructure transportation),
manufacturing, construction, and retail.
We audited 20% of aggregated codes,
resolved inconsistencies observed in
approximately 20 codes (1% audited
codes) through discussion, and jointly
coded those (n = 50; 10% aggregated

codes) that were ambiguous to the
coders. Although manually coding spe-
cific occupations with moderate match
probability, we found that the aggregat-
ed occupational grouping we used in
this analysis was already accurately
assigned in 96.83% of cases, increasing
confidence in our matches. We restrict-
ed our sample to working-age civilians
aged 16 to 65years.

We estimated the excess mortality
rate (EMR) as excess deaths divided by
the number of workers in the occupa-
tion statewide (Appendix Table B,

I TABLE 1— Excess Mortality Rate Among Civilian Workers (Aged 16-65 Years) in Minnesota: 2020-2021

All, EMR (95% CI) Non-Hispanic White, EMR (95% CI) BIPOC, EMR (95% CI)
Vaccine Phase?® 2020 2021 2020 2021 2020 2021
All workers®? 3.0 (3.0, 3.1) 4.5 (4.4, 4.5) 2.7 (2.7, 2.8) 4.4 (4.3, 4.4) 4.6 (4.4, 4.8) 5.6 (5.4, 5.7)
Phase 1A 2.9 (2.7, 3.1) 3.4 (3.3, 3.5) 3.1 (3.0, 3.3) 3.6 (3.4, 3.8) 2.3 (21, 2.6) 2.8 (2.7, 2.9)
Health care 3.2 (3.0, 3.3) 3.3(3.1,3.4) 3.5(3.3,3.7) 3.6 (3.4, 3.8) 2.2 (2.0, 2.5) 2.6 (2.6, 2.7)
First responders 0.4 (0.0, 1.1) 4.6 (3.9, 5.5) —0.4 (-0.7,0.2) 4.1 (3.3,5.2) 3.3(1.6, 10.1) 7.5 (6.0, 9.3)
Phase 1B Tier 1 1.7 (1.6, 1.8) 2.9 (2.7, 3.0) 2.4 (2.3, 2.6) 3.4 (3.2, 3.6) —-2.1(-1.7, —2.8) 0.1 (0.2, —0.2)
K-12 school staff 1.0 (0.9, 1.1) 1.4 (1.4, 1.5) 1.5(1.4,1.7) 1.9 (1.8, 2.0) —-2.6 (—1.8, —4.2) -1.7 (1.2, -2.6)
Childcare 3.6 (3.2, 4.1) 7.2 (6.5, 8.0) 5.2 (4.7, 5.7) 8.2 (7.3, 9.4) ~1.5(-1.4, —1.2) 3.4 (2.7, 4.6)
Phase 1B Tier 2: 9.2 (7.3, 12.2) 9.6 (8.2, 11.5) 8.6 (6.3, 12.8) 11.0 (8.8, 14.4) 9.2 (6.4, 16.1) 7.5 (5.9, 10.1)
food processing
Phase 1B Tier 3 4.9 (4.6, 5.1) 5.5(5.3,5.7) 3.0 (2.8, 3.2) 6.1 (5.9, 6.5) 11.0 (10.0, 12.2) 5.8 (5.5, 6.2)
T&L-1¢ 1.6 (1.5, 1.7) 3.0 (2.6, 3.4) 0.9 (0.7, 1.1) 0.7 (0.3, 1.2) 2.2 (1.6, 3.5) 11.6 (8.8, 16.9)
Manufacturing 5.5 (5.0, 6.1) 5.6 (5.3, 5.9) 4.6 (4.0, 5.4) 8.0 (7.5, 8.6) 8.8 (7.6, 10.5) 4.1 (3.9, 4.3)
Food service 8.2 (7.7, 8.8) 7.6 (7.2, 8.1) 5.8 (5.2, 6.4) 7.6 (6.9, 8.3) 15.0 (13.2, 17.4) 8.6 (7.8, 9.6)
Agriculture —4.0 (-3.9, —-4.1) 2.3 (1.6, 3.3) —5.7 (-5.4, -6.1) 2.8 (2.0, 3.9) 12.3 (7.6, 26.3) -0.3(-0.3, -0.2)
Phase 1C 3.6 (3.5, 3.8) 7.7 (7.5, 7.9) 2.9 (2.8, 3.1) 6.8 (6.6, 7.0) 7.1 (6.6, 7.7) 12.0 (11.1, 13.1)
T&L-2¢ 7.3 (7.0, 7.6) 14.0 (13.4, 14.6) 4.8 (4.6, 5.1) 14.5 (13.9, 15.2) 16.9 (14.9, 19.4) 13.7 (12.2, 15.6)
Retail 4.1 (3.8, 4.4) 8.7 (8.2, 9.3) 4.4 (4.0, 4.8) 8.6 (8.1, 9.2) 3.5(3.1,4.1) 8.9 (7.4, 11.1)
Construction 2.9 (2.6, 3.2) 8.9 (8.0, 9.8) 0.5 (0.2, 0.8) 6.2 (5.4,7.1) 17.9 (15.3, 21.6) 24.3 (19.9, 31.2)
Phase 2 1.8 (1.7, 2.0) 2.2 (21, 23) 2.1 (1.9, 2.2) 2.2 (21, 2.3) 1.1(1.0,1.2) 2.4 (2.3, 2.4)
Other essential 3.2 (3.0, 3.4) 2.5 (2.3, 2.6) 3.5(3.3,3.7) 2.7 (2.5, 2.8) 2.2 (2.0, 2.5) 2.0 (1.9, 2.1)
Nonessential 0.5 (0.3, 0.6) 1.9 (1.8, 2.0) 0.7 (0.6, 0.9) 1.8 (1.7, 1.9) -0.8 (-0.7, —0.9) 2.9 (2.8, 3.1)

Note. BIPOC = Black people, Indigenous people, and other people of color; Cl = confidence interval; EMR = excess mortality rate; T&L = transportation
and logistics. The table represents the EMR among White people and BIPOC who usually work in critical occupations in Minnesota. Most of these
estimates are significantly different from zero. P values are reported in Appendix Table E (available as a supplement to the online version of this article

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

®The vaccine eligibility tiers in Minnesota were based on critical occupations, as detailed in Appendix Table A (available as a supplement to the online

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

PAll civilian workers aged 16-65 years.
“T&L-1 includes public transit workers, airport staff, and postal service employees. T&L-2 includes those who work in logistics, delivery, and
infrastructure transportation.
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available as a supplement to the online
version of this article at http://www.
ajph.org).” Excess deaths (Appendix
Table C, available as a supplement to
the online version of this article at
http://www.ajph.org) represent differ-
ences between observed deaths and
expected deaths. To measure expected
deaths, we multiplied the average base-
line occupation-specific mortality rate
by the size of the occupation in 2020
and 2021 to adjust for changes in occu-
pation size. We used the American
Community Survey (2017-2021) to esti-
mate year-specific employment.

We also conducted a sensitivity analy-
Sis using prepandemic occupation sizes
as denominators (presented in Appen-
dix Table D, available as a supplement
to the online version of this article at
http://www.ajph.org). To compare ex-
cess mortality across racial groups, we
aggregated non-White and Hispanic
decedents into 1 category. This aggre-
gation is warranted because individual
Hispanic people and Black people, In-
digenous people, and other people of
color (BIPOC) subpopulations were too
small to disaggregate further, and all
BIPOC subpopulations had substantial-
ly higher COVID-19 mortality than did
White Minnesotans.”

RESULTS

Workers experienced increased mortal-
ity during the COVID-19 pandemic in
Minnesota (EMR = 3.0/10 000 persons
in 2020 and 4.5 in 2021). Decedents
usually employed in noncritical occupa-
tions experienced lower excess mortali-
ty than did critical workers. In 2020, the
highest EMR was observed in food pro-
cessing (9.2/10 000 workers) followed
by food service and T&L-2. In addition
to these occupations, construction and
retail experienced high EMR in 2021.

Excess mortality among workers in-
creased from 2020 to 2021. For workers
in vaccination phase 1A, EMR increased
from 2.9 deaths per 10000 workers in
2020to 3.4in 2021. EMR for occupa-
tions in phase 1B, tier 1 increased from
1.7 per 10000 workers to 2.9. Phase
1B, tiers 2 and 3, and phase 1C also ex-
perienced a large increase in excess
mortality from 2020 to 2021, with the
numbers in phase 1C more than
doubling.

BIPOC workers experienced higher
EMR (4.6 in 2020 and 5.6 in 2021) than
did White workers (2.7 and 4.4, respec-
tively), particularly in food processing,
food service, construction, retail, and
T&L. When aggregated by vaccine eligi-
bility tiers, BIPOC workers had higher
EMR than did White workers, especially
in 2020 and in occupations included in
the later vaccine eligibility tiers.

DISCUSSION

All critical occupations experienced
higher EMR than did noncritical occu-
pations. BIPOC workers experienced
higher EMR than did White workers in
high-risk occupations. Across occupa-
tions, racial groups, and vaccine tiers,
EMR increased from 2020 to 2021 (as
occurred nationallyg) even as vaccines
started becoming available, and the
vaccine tiers were not associated with
EMR in 2020 or 2021.

Minnesota determined vaccine eligi-
bility phases based on risks associated
with age, occupation, and health condi-
tions. Health care and childcare work-
ers were prioritized for vaccination to
reduce transmission to vulnerable
populations they work with and to keep
critical workers at work. However, from
the perspective of allocating limited
supplies to workers with the greatest
risk of death, our analysis suggests that

RESEARCH & ANALYSIS

some vulnerable groups were insuffi-
ciently prioritized. Health care workers
and first responders had lower EMR de-
spite being at risk, possibly because
they were prioritized to receive protec-
tive equipment. Some vulnerable occu-
pations (i.e., food service, construction,
retail, T&L, food processing) included in
vaccine phase 1B-tiers 2 and 3 tend to
employ more BIPOC workers and expe-
rienced higher EMR than did workers in
earlier phases. Those workers' high risk
underscores the need to incentivize
workplace protections such as im-
proved ventilation, nonpunitive sick
leave, and policies promoting booster
uptake in such occupations.

The pandemic accentuated existing
disparities. Several critical occupations
are low-income jobs. High EMR ob-
served among workers in these
occupations—particularly BIPOC work-
ers in critical occupations—could stem
from socioeconomic disadvantages, in-
cluding transportation modes, living
arrangements,'® and other factors,
such as preexisting health conditions'®
or not having the political influence to
advocate workplace safety."" Higher
EMR among BIPOC Minnesotans
employed in key occupations com-
pared with workers in higher-priority,
predominantly White occupations sug-
gests that occupation-based vaccina-
tion may have prioritized lower-risk
White workers above higher-risk BIPOC
workers. Similar results were observed
in California.® These disparities—
especially in 2021, when vaccines were
becoming available—suggest a failure
to identify and prioritize interventions
for vulnerable groups and achieve
equity goals.

Like other occupational analyses, our
results are constrained by the accuracy
of occupational data. Death certificates
record decedents’ usual occupation at
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the time of their death."? This may lead
EMR to be overestimated if numerators
include, but denominators exclude,
people who are ordinarily employed
but were out of work during the pan-
demic. Our sensitivity analysis shows
that EMR estimates, mainly for BIPOC
workers, are generally higher when us-
ing prepandemic occupation sizes as
denominators (Appendix Table D) com-
pared with the main results using occu-
pation sizes in 2020 and 2021 (Table 1).

In conclusion, we identified groups of
workers facing elevated risk during the
pandemic. Although these results may
not indicate causal effects of occupations
on exposure risk, they are a good proxy
to identify vulnerable individuals and loca-
tions to implement place-based interven-
tions. In addition to vaccine prioritization,
the workplace precautions that some crit-
ical occupations, such as health care,
implemented to reduce the death toll of
COVID-19 could be identified, adapted,
and implemented in other occupations to
protect critical workers. 4JPH
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ERRATA A]pl-l

Erratum In: “AJPH Global News"

In: “AIPH Global News"

An incorrect map was published as part of the “Global News" forum for the April through October 2022 issues of
AJPH. The text is not affected by this change. The following articles are being updated with the appropriate image:

AIPH Global News. Am J Public Health. 2022;112(10):1360. https://doi.org/10.2105/AJPH.2022.307055
AIPH Global News. Am J Public Health. 2022;112(9):1230. https://doi.org/10.2105/AJPH.2022.306991
AIPH Global News. Am J Public Health. 2022;112(8):1080. https://doi.org/10.2105/AJPH.2022.306955
AJPH Global News. Am J Public Health. 2022;112(7):952. https://doi.org/10.2105/AJPH.2022.306954
AIPH Global News. Am J Public Health. 2022;112(6):815. https://doi.org/10.2105/AJPH.2022.306859
AIPH Global News. Am J Public Health. 2022;112(5):694. https://doi.org/10.2105/AJPH.2022.306795
AIPH Global News. Am J Public Health. 2022;112(4):534. https://doi.org/10.2105/AJPH.2022.306752
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