4)

COVER: As the COVID-19 pandemic unfolded, the rate of excess deaths
varied across the 50 US states and was associated with the partisan

orientation of governors and state legislatures.

PH

A PUBLICATION OF THE
AMERICAN PUBLIC HEALTH ASSOCIATION

Cover concept and selection by Aleisha Kropf. Image by Paul Campbell/

iStock. Printed with permission.

& APHA

Promoting public health research, policy, practice, and education is the A/PH mission. As we widen our scope
to embrace global issues, we also sharpen our focus to support the needs of public health practitioners. We invite

contributions of original unpublished research, opinion and commentary, and letters to the editor.

AMERICAN PUBLIC HEALTH ASSOCIATION
For science. For action. For health.

EDITOR-IN-CHIEF
Alfredo Morabia, MD, PhD

SENIOR DEPUTY EDITOR
Michael C. Costanza, PhD

DEPUTY EDITOR
Farzana Kapadia, PhD

DEPUTY STATISTICAL EDITOR
Hua He, PhD

DEPUTY EDITOR FOR OPEN

ACCESS SUPPLEMENTS
Steven C. Fiala, MPH

IMAGE EDITOR
Aleisha Kropf

ASSISTANT EDITOR
Keira McCarthy, MA

STUDENT EDITOR
Katherine M. Anderson, MPH

September 2024, Vol. 114, No. 9

AJPH

FORMER EDITORS-IN-CHIEF

Mary E. Northridge, PhD, MPH
(Editor Emerita)

Mervyn Susser

Michel Ibrahim

Alfred Yankauer

George Rosen

Abel Wolman

Charles-Edward A. Winslow

Harry S. Mustard

Mazyck Ravenel

842 wmasthead

The Journal is printed on acid-free recycled paper.

EDITORS

Luisa Borrell, DDS, PhD

Lisa Bowleg, PhD, MA
Theodore M. Brown, PhD

B. Ethan Coston, PhD

Nabarun Dasgupta, PhD, MPH
Paul C. Erwin, MD, DrPH

Laura Ferguson, PhD, MSc, MA
Daniel M. Fox, PhD

Robert J. Kim-Farley, MD, MPH
Stewart J. Landers, |D, MCP
Tanya Telfair LeBlanc, PhD
Jonathan I. Levy, ScD

Jihong Liu, ScD

Evan Mayo-Wilson, DPhil

Vickie Mays, PhD

Marian Moser Jones, PhD, MPH
Bisola Ojikutu, MD, MPH
Wendy Parmet, D

Kenneth Rochel de Camargo Jr, MD, PhD
Cassia Roth, PhD

Julian Santaella-Tenorio, DVM, DrPH, MSc

STAFF

Georges C. Benjamin, MD
Executive Director/Publisher
Brian Selzer

Director of Publications

Michael Henry

Associate Production Editor (Sr)
Avery Ferguson, MA

Associate Production Editor
Shokhari Tate, MPH

Journal Project Liaison

Jane Shealy

Associate Production Editor - Special
Publications

Kristin Crocker, MFA

Journal Production Coordinator
Emily Dalton

Digital Publications Specialist

Lorna Thorpe, PhD
Roger Vaughan, DrPH, MS
Eric R. Walsh-Buhi, PhD, MPH

EDITORIAL BOARD

Moya L. Alfonso, PhD, MSPH (2025)

Krystal Cruz (2024)

Amy Hagopian, PhD, MHA (2024), Chair
Michael T. Halpern, MD, PhD, MPH (2024)
Kenneth Hoekstra, PhD (2024)

Shawn M. Kneipp, PhD, RN, ANP (2024)

Laura A. Nabors, PhD, MA (2024)

Georgios Nikolopoulos, DDS, PhD, MSc (2026)
A.G. Palladino-Davis, MPH, MJ, MS (2026)
Laura Schwab Reese, PhD, MA (2026)

Martha Romney, RN, MS, JD, MPH (2025)
Janet Rosenbaum, PhD (2026)

Gulzar H. Shah, PhD, MStat, MS (2025)

Mark A. Strand, PhD, MS (2026)

Joseph Telfair, DrPH, MSW, MPH (2025)
Cynthia Williams, PhD, MHA, PT (2025), Vice Chair

FREELANCE

Kelly Burch

Sarah Cook

Hunter Dodrill

Greg Edmondson

Aisha Jamil

Gary Norton

Michelle Quirk

Nina Sayles

Copyeditor

Aisha Jamil

Sinéad Schenk
Proofreader

Vanessa Sifford

Graphic Designer
Michelle Sarah Livings, MPH
Data Presentation Specialist



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



(=, OPEN ACCESS @) ONLINE ONLY (§) PODCAST =! DATA SUPPLEMENT AVAILABLE

EDITOR'S CHOICE

844

5

The Next Generation of
LGBTQ+ Health in AIPH

B. E. Coston and S. Landers

BOOKS & MEDIA

846

5

Advancing, Prioritizing, and
Uplifting Equitable Strategies
to Improve Black Women's
Reproductive Health and
Sexuality Wellness

T.C. Willie

OPINIONS, IDEAS, & PRACTICE

EDITORIALS

849

852

856

o

School Nurses and the
Promotion of Inclusive
Menstrual Health

D. Tobbell

Know the Difference Between
Jail and Prison? Both Are
Associated With Risk of Death
J. Berk and L. Brinkley-Rubinstein

Mass Incarceration and Health
Inequities: A Public Health of
Consequence, September 2024
F. Kapadia

PERSPECTIVES

859

=

864

Optimizing Wastewater
Surveillance: The Necessity of
Standardized Reporting and
Proficiency for Public Health

I. Keenum, N.J. Lin, A. Logan-Jackson,

A.J. Gushgari, N. D'Souza, J. A. Steele, D. Kaya,
and L. R. Gushgari

Educational Outcomes Are an
Underused Metric for Child
and Life Course Health

N.L. Sprague, C.C. Branas, A. G. Rundle,
and P. Factor-Litvak

NOTES FROM THE FIELD

870

=

90P 3

Building Power on “Mass&Cass":
A Community-Centered
Approach to Addressing Health
Resource Gaps for Persons
Experiencing Homelessness in
Boston, MA, 2021

K. 1. King Jr, E. Milien, M. Jones, T. Mensah,
and L.L.E.J. Carty

Scaling Emergency Department
Opioid Use Disorder Treatment
Across California to Reduce
Overdose Deaths, 2019-2023
E.A. Samuels, A.D. Rosen, M. Speener,

J. Kaleekal, M. M. Kalmin, D. Goodman-Meza,
S. Shoptaw, S. Clayton, C. Lin, A. Campbell,
A. Moulin, and A.A. Herring

EXCESS DEATHS FROM COVID-19 935  Impact of Droughts on Served
879  Political Determinants of 2N Drinking Water Disparities in
Health: Has COVID-19 Exposed - California, 2007-2020
the Worst of It? S. Sum

G. Chowell and N. Islam

BACKMATTER

RESEARCH & ANALYSIS OTHER DEPARTMENTS

EXCESS DEATHS FROM COVID-19 952  Subscription Form
882  Excess Death Rates by State

During the COVID-19

Pandemic: United States,

2020-2023

S.H. Woolf, J. H. Lee, D.A. Chapman,

R.T. Sabo, and E. Zimmerman

PERSPECTIVES FROM THE SOCIAL

SCIENCES

892  Psychosocial Syndemic Burden,
Sexual Behaviors, and
Engagement in HIV Prevention
Care Among Sexual and
Gender Minority Youths:
United States, 2022
P.K. Valente, R. Neupane, L. Eaton,
and R.J. Watson

HISTORY

903 The History of US Menstrual

5 Health, School Nurses, and
the Future of Menstrual
Health Equity
S. Bergen, E.D. Maughan, K. E. Johnson,
R. Cogan, M. Secor, and M. Sommer

OPEN-THEMED RESEARCH

209 Likelihood of COVID-19

=| Outbreaks in US Immigration
and Customs Enforcement
(ICE) Detention Centers,
2020-2021
E. C. Woods, J. R. Andrews, and
J.D. Goldhaber-Fiebert

9213 Postrelease Risk of Overdose
and All-Cause Death Among
Persons Released From Jail or
Prison: Minnesota, March
2020-December 2021
K. Hill, P.J. Bodurtha, T. N.A. Winkelman,
and B.A. Howell

Residential Proximity to Oil
and Gas Development and
Mental Health in a North
American Preconception
Cohort Study: 2013-2023
M. D. Willis, E.J. Campbell, S. Selbe,

M. R. Koenig, J. L. Gradus, Y. I. Nillni,
J.A. Casey, N.C. Deziel, E. E. Hatch,

A K. Wesselink, and L. A. Wise

" O
il Ebm

Contents

Hdlv

6 ON ‘L1 JOA ‘7207 Jaqusidas

843



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



A]p“ EDITOR'S CHOICE

AJPH  September 2024, Vol. 114, No. 9

844

Editor's Choice

The Next Generation of
LGBTQ+ Health in AJPH

B. Ethan Coston, PhD, MA
AJPH Associate Editor

® Stewart Landers, JD, MCP
AJPH Associate Editor Emeritus

JPH has been a pioneer in the
area of LGBTQ+ (lesbian, gay,
bisexual, transgender, queer, question-
ing, asexual, intersex, and other nonhe-
terosexual, noncisgender) people’s
health as the first mainstream health
journal to publish a thematic issue on
the topic in June 2001. Since that time,
the Journal has published hundreds of
articles on the subject, building on the
growing collection of and access to
population-level data, as well as qualita-
tive, community-based, and exploratory
analyses and editorials that work to un-
derstand the far-reaching impacts of
policies, programs, and practices that
support or suppress LGBTQ+ health
and well-being worldwide.
The Journal has recently appointed
a new associate editor for LGBTQ+
Health: B. Ethan Coston (they/he). As a
transdisciplinary social and behavioral
scientist, Coston has more than
15years’ experience in health dispari-
ties and equity work. This includes
assessing health outcomes and care
pathways across gender, sexuality,
race/ethnicity, socioeconomic status,

Coston and Landers

disability, neurodivergence, rurality, and
age, as well as facing those realities
head on through targeted

research, education and curriculum
development, and health equity and
advocacy. Specific areas of Coston’s
expertise include the causes and
health-related consequences of vio-
lence, working to promote flourishing
mental health and health hardiness for
minoritized and systems-affected ado-
lescents and emerging adults, and on-
going work to unearth the historical,
sociomedical, and psychiatric construc-
tion and regulation of minoritized
identities in social, behavioral, and bio-
medical research.

Coston’s appointment comes at a
crucial time for LGBTQ+ health in the
United States and around the world. In
the United States, there has been an
alarming increase in anti-LGBTQ+ leg-
islation introduced and passed in the
nine years since the Supreme Court’s
decision on Obergefell v Hodges (June
2015).

Although more than one third of 620
bills introduced or carried over in 2024
has focused on limiting or outright ban-
ning youth access to gender-affirming
health care, nearly all of the laws have far-
reaching public health implications and
include bills related to educational censor-
ship and exclusion, including allowing mis-
gendering, denying students name and
pronoun autonomy, forcibly outing trans-
gender students to their parents, and
banning basic gender identity and
sexuality and sexual health instruction;

Continued on page e2...

I HISTORY CORNER

48 YEARS AGO

Underdevelopment of
Health of Working America

[Ulsing age-standardized figures,
we find far more mortality and
morbidity among the working class
than among the corporate and up-
per-middle classes. ... The main
health problems of working America
are a result of the lack of power and
control over our economic, political,
and sodial institutions by the majority
of our population. In that respect, |
define social medicine and public
health, not only in terms of improving
water and sewage systems, or even
in terms of improving occupational
medicine, but also and primarily (as
did the founders of social medicine)
in terms of redistributing the eco-
nomic and political power in our soci-
ety from the few to the many. Indeed,
Virchow, the founder of social medi-
cine, clearly saw the need to merge
the medical task with the political and
social forces that were mobilized by
the emerging working class. Virchow,
who joined the first working class re-
volt of March 18, 1848 in his own city
of Berlin, and who also supported
the workers' rebellion against the
French bourgeoisie in the Paris Com-
mune, clearly saw our task as being
political. And in his writings on public
health, he concluded that”. . . the
very word Public Health shows those
who were and still are of the opinion
that medicine has nothing to do with
politics the magnitude of their error.”
Moreover, he added that “Medicine is
a sodial science and politics is medi-
cine on a large scale.”

From AIPH, June 1976, pp. 544-545



sports-related bills that both work to
ban transgender athletes from equal
participation and attempt to codify
sweeping and reductive definitions of
sex and gender into law; religious objec-
tion laws that allow educators, health
care providers, and other public ser-
vants to deny LGBTQ+ people care;
and legislation to write transgender and
intersex people out of state-level defini-
tions (i.e., regarding sex and gender), re-
strict their ability to update government
identification, and ban them from using
public, primarily sex-segregated facilities
(e.g., public bathrooms).

Unfortunately, these are not only
state-level nor Republican-led efforts, al-
though many are. Indeed, the Women's
Bill of Rights seeks to erase transgender
recognition by the federal government,
and the My Child, My Choice Act seeks to
prohibit the use of federal education
funds unless a teacher requests written
parental consent before teaching a les-
son specifically related to gender identi-
ty, sexual orientation, or transgender
studies. National health care bills have
also been introduced, including the Pro-
tecting Children from Experimentation
Act of 2023, which would establish a new
federal criminal offense—a fine, a prison
term of up to five years, or both—for
health care professionals who perform
or provide referrals for gender transition
procedures on minors.

On a global level, a resurgence of
anti-LGBTQ+ legislation is under way
in a number of countries. In 2016, the
fundamentalist Christian organization
Alliance Defending Freedom advised
Belize-based groups not to support
striking down their colonial-era antisod-
omy law (https://bit.ly/3xw3hRl), and

between 2008 and 2019 they poured
more than $38 million into efforts
abroad—for example, to oppose same-
sex adoption in Austria and the rights
of transgender women in France seek-
ing to legally change their gender—by
submitting arguments in cases at the
European Court of Human Rights
(https://bit.ly/3KPgMyB). These efforts
have perhaps been most notable in Af-
rican countries, where US-based anti-
LGBTQ+ crusaders (e.g., Christian,
Mormon, and Catholic fundamentalists)
have found fertile ground for promoting
anti-LGBTQ+ hate.

Under Coston's leadership, A/PH will
be issuing a four-part call for papers
series, each on a current topic in
LGBTQ+ health that can bring new
knowledge and perspectives to how the
field of public health addresses the chal-
lenges and uses the opportunities of
promoting an equitable vision of healthy,
thriving LGBTQ+ people and communi-
ties. These calls are timed to align with
important remembrances, celebrations,
and milestones, including a focus on
global LGBTQ+ equity for Human Rights
Day (December 2024); an exploration of
transgender public health for Transgen-
der Day of Visibility (March 2025); a
celebration of all things LGBTQ+ joy,
well-being, and thriving for LGBTQ+
Pride Month (June 2025); and the first
ever special section on intersex people
and communities for Intersex Aware-
ness Month (October 2025). The first call
for papers can be found at https://ajph.
aphapublications.org/callforpapers. 4JPH

DOI: https://doi.org/10.2105/AJPH.2024.307751

ORCID iD:
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63 YEARS AGO

Excess Mortality Due to
Influenza

Since 1957, the United States has
experienced three epidemic waves
of Asian influenza. The first two
swept the country in the fall of 1957
and the winter of 1958, and led to
60,000 more deaths than would
have occurred under normal condi-
tions. The third wave rose abruptly
during the first three months of
1960 and produced more than
26,000 excess deaths. These epi-
demics have been caused by a new
antigenic variant of Type A influenza
virus, which has been named Type
A2....Analysis has shown that the
excess deaths from influenza have
occurred most markedly among the
aged, the chronically ill, and preg-
nant women. In the most recent ep-
idemic, over three-fourths of the to-
tal excess deaths occurred among
older persons. Furthermore, the ex-
cess deaths were overwhelmingly
attributed to two groups: pneumo-
nia-influenza (40 per cent) and
cardiovascular-renal disease (46 per-
cent). Clearly, those who suffer the
greatest risk are older persons, parti-
cularly those with cardiovascular dis-
orders. For this reason, the U.S. Pub-
lic Health Service recommends that
influenza vaccination for the aged
and the chronically ill be made as
routine a medical procedure as is
immunization of infants against
diphtheria or whooping cough.

From A/PH, January 1961, p. 107
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“Black women are inherently valu-
able, that our liberation is a necessi-
ty not as an adjunct to somebody
else’s but because of our need as
human persons for autonomy.”

—Combahee River Collective'

For more than 400years, social-
structural determinants have contributed
to the dehumanization and deprioritiza-
tion of Black women'’s sexual and repro-
ductive health. Rooted in Black feminist
theory, intersectionality, a critical theoret-
ical framework, posits that interlocking
systems of oppression (e.g., racism, sex-
ism, classism) produce unequal power
and privilege for individuals situated at
multiple axes of identity,' > and this is es-
pecially true for Black women. Racialized,
gendered stereotypes about Black wom-
anhood have been perpetuated and
weaponized to legitimize their experi-
ences of mistreatment in the health care,
housing, and justice systems; the eco-
nomic exploitation of their reproduction;
and the erasure of their victimization in
the context of structural and interper-
sonal violence.

Regina Davis Moss's Black Women’s
Reproductive Health & Sexuality: A Holistic
Public Health Approach is a scientifically
eloquent love letter to Black women
and audiences interested in under-
standing not only the intersectional
social-structural factors contributing to
the adverse sexual and reproductive
health outcomes among Black women
but also the multidisciplinary, multisec-
toral, and holistic solutions needed for
transformative and catalytic change. In
four sections comprising 31 chapters,
Davis Moss assembled academic and
community leaders to author chapters
that use quantitative and qualitative
intersectionality to develop, implement,
and evaluate holistic approaches to
Black women's reproductive health and
sexuality. These 84 authors are health
providers, researchers, advocates,
funders and policymakers, and public
health practitioners deeply engaged
in improving the sexual, maternal, and
reproductive health of Black women
and girls.

CONTEXTUALIZING
HISTORICAL
UNDERPINNINGS

The first section of her book is titled
“Reborn Not Reformed: Reimagining
Research on Black Women'’s Reproduc-
tive Health and Sexuality.” This section’s
collection of chapters is a historical
account of how Black women’s repro-
ductive health and sexuality have

been pathologized from slavery to the
post-civil rights era. Recognizing that
history is ever present, Davis Moss
acknowledges the experimentation on
and exploitation of Black women'’s re-
production during slavery, the suppres-
sion of their reproduction during the
Jim Crow era through eugenics, the in-
stitutionalization of racism in medicine



during the civil rights era, and the influx
of state-sanctioned compulsory sterili-
zations and hysterectomies during the
post-civil rights era.

Consequently, society's deep-seated
adherence to stereotypes about and
misrepresentations of Black woman-
hood has created a context in which
Black women's experiences of structural
and interpersonal violence are system-
atically doubted and are not centered
in political conversations on sexual
and reproductive health. Furthermore,
acute and chronic exposure to systems
of oppression (e.g., racism, sexism) pro-
duces a weathering effect (i.e., “wear
and tear” on the body) that can have
deleterious and harmful impacts on
Black women's maternal and reproduc-
tive health. Yet, the section authors’
discussion of multilevel holistic recom-
mendations for research, policy, and
practice that center Black women
and build strategic partnerships with
community-based organizations is an
uplifting promise of meaningful change.

FILTERING MEDIA
PORTRAYALS

Historically, the mass media has directly
and indirectly contributed to the deval-
uation of Black womanhood by perpet-
uating racialized and gendered myths,
narratives, and stereotypes about Black
women. In the second section of her
book, “Re-embodiment of the Self: Dis-
pelling Myths in Media and Society,”
Davis Moss and section authors re-
count how representations and con-
trolling images—such as the Jezebel,
the Mammy, the Tragic Mulatto, the
Sapphire, the Matriarch, the Welfare
Mother, and the Strong Black
Woman—have dictated sexual

scripts (i.e., guidelines for appropriate
sexual behaviors)* for Black women.

In response to these stereotypes, Black
women have engaged in survival strate-
gies, such as subscribing to respectabil-
ity politics and developing a culture of
silence to gain esteem from White
America and, in turn, have sacrificed
their sexuality and emotions. Recognizing
the interconnections between systems
of oppression and the mass media,

the authors discuss opportunities to
combat the sexual oppression of Black
women through digital erotic resistance,
empowering sexual narratives, and
reframing health care education cam-
paigns and television output through a
sex-positive lens.

PURSUING ACTIVISM,
JUSTICE, AND HEALING

One of the most uplifting sections

of Davis Moss's book is the third sec-
tion, with its strong focus on Black
women-led activism in the context of
reproductive justice that actively and
intentionally rejects reproductive op-
pression and liberates the experiences
of Black birthing people through cultur-
ally relevant, person-centered, holistic
care. In this section, “Revolutionizing
Justice, Activism, and Policy: Creating
Movements of True Liberation,” Davis
Moss and the section authors argue for
new and innovative justice frameworks
to lead the development of macro- and
microlevel interventions to improve the
health and well-being of Black women.
Specifically, these section authors argue
that, given the historical legacy of the
sexual and reproductive oppression

of Black women, interventions that use
justice-oriented reproductive frame-
works and liberation health frameworks
are critically needed to ensure that
transformative change occurs not only
at the individual level among Black
women but also at the social level in

BOOKS & MEDIA

communities, systems, and institutions.
Comprehensive legislation and sociopo-
litical action, such as the Black Maternal
Health Momnibus Act, the Kira Johnson
Act, and the #MeToo movement, are
exemplary solutions that move the nee-
dle forward to support the reproductive
health of Black women.

BLACK WOMEN'S HEALTH
IN THE LIFE STAGES

The fourth and final section of Davis
Moss's book, “Recentering Health and
Well-Being: Setting the Standard for
Holistic Solutions,” offers detailed
descriptions of the inspiring possibili-
ties of holistic sexual and reproductive
health care across the life course for
Black women at diverse axes of nativity
and sexual identity. This section starts
off by highlighting chapters discussing
the importance of perinatal care and
positive birthing experiences for Black
women. The authors argue that health
inequities in maternal and infant health
will not be removed until birthing work
becomes decolonized by encouraging
infrastructures to support rebuilding a
strong perinatal, midwifery, and lacta-
tion workforce; investing in community-
based doula models of care; and using
trauma-responsive care practices.

The strength of this book is its ability
to acknowledge and address intersec-
tional invisibilities in Black maternal
and reproductive health. For example,
section authors indicate that among
birthing inequities of Black people,
the unique experiences of migrant
Black women are often overlooked,
particularly how oppressive migration
policies affect their access to sexual
and reproductive health care in the
United States. Furthermore, this sec-
tion discusses fertility and infertility
considerations among Black women
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and Black members of the lesbian, gay,
bisexual, transgender, queer, and ques-
tioning (LGBTQ+) community. Specifi-
cally, the historical myth of Black
women's hyperfertility has thwarted
conversations about infertility and
resulted in infertility stigma.

Furthermore, family-building consid-
erations in the Black community need
to include members of the LGBTQ+
community, whom may need assis-
tance to conceive; however, the health
care system is largely designed for
heterosexual patients, and health care
providers are often ill equipped to ad-
dress racism, sexism, and homophobia.
This section also covers the absence
of discussions of perimenopause
and menopause experiences in Black
women's health and how chronic stress
can exacerbate the weathering effects
during this critical period. Public health
lifestyle programs need to address the
stress-menopause cycle for Black
women in midlife.

Coming full circle, this section also
considers the importance of compre-
hensive, sex-positive education and re-
search for not only Black women but
Black girls as well. Because society has
objectified and adultified Black girls,
this group experiences sexual health
inequities. Culturally affirming sexual
wellness education with a liberation
mindset will improve sexual and repro-
ductive health outcomes for Black
women and girls by emphasizing
strengths-based approaches, such as
learning radical self-love, participating
in women's circles, and practicing per-
sonal healing.

A NEW ERA

Davis Moss's book ends with hope—
specifically, with a blueprint of best
practices to increase the public health

848 Books& Media Willie

workforce of reproductive justice-
informed students, scholars, and prac-
titioners. Although the next generation
of health equity scholars are studying
and learning, she urges that there be
more financial and capacity-building
investments in Black women-focused
and Black women-led organizations
that are advancing work in reproductive
health. In the famous words of Audre
Lorde, “The master’s tools will never
dismantle the master’s house.”*""?)
Moving toward a holistic approach to
Black women'’s reproductive health and
sexuality requires decolonizing meth-
ods, centering the experiences of Black
women and girls through justice-
oriented and liberatory frameworks,
and holding educational and funding
institutions responsible for investing in
Black women health equity work. 4JPH
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> 3 See also Bergen et al., p. 903.

ince the introduction of the school

S nurse role in the early 20th century,
school nurses have been an important
source of and advocate for children’s
and adolescents’ health care." School
nurses are often the only consistent
source of health care for students,
particularly among students from un-
derserved communities, and therefore
constitute “a hidden health-care system
for children."#P?32) Despite school
nurses' role in the promotion of individ-
ual and population health and their
history of partnering with teachers,
administrators, families, and caregivers
in attending to the diversity of students’
health needs, there is a dearth of
historical scholarship on school
nurses.' The article by Bergen et al.
(p. 903) in this issue of AIPH makes a
timely and needed intervention.

Bergen et al. analyze the role of
school nurses in providing menstrual
education to US schoolchildren since
the early 20th century, assess the lim-
itations of contemporary menstrual
education and the implications for pub-
lic health, and make recommendations
for addressing those challenges. The
authors argue that school nurses play
an important role in improving men-
strual health through the provision of
menstrual education but have been

historically and persistently underused
and underresourced, which hampers
their efforts to deliver menstrual
education.

The reasons for this include a cultural
aversion to open discussion about
menstruation, the role of menstrual
product manufacturers in providing
menstrual education, an absence of
national standards for providing men-
strual education to school-aged chil-
dren, and the decentralized nature of
US education together with the com-
pounding effects of structural racism
on the distribution of educational (and,
thus, school nursing) resources. They
argue that addressing these limitations
and supporting school nurses to pro-
vide menstrual education, along with
menstrual health care through the
establishment of an equity-focused
national approach to menstrual health,
will lead to improved menstrual health
and menstrual health equity in the
United States.

Changes in the status of, support for,
and scope of practice of school nurses
has taken place alongside develop-
ments in public health, the shifting
health needs of schoolchildren, and
changes in the political economy of US
education.” Nevertheless, as Bergen
et al. show, throughout their history,

OPINIONS, IDEAS, & PRACTICE A]pl-l

school nurses have been involved in
menstrual education. When menstrual
product companies assumed a promi-
nent role in the provision of menstrual
education materials, beginning in the
1920s, school nurses not only were
“conduits” between the corporate
materials and their student audiences
but, by the 1960s, were also involved
in the development of those materials,
including educational films. In this way,
the authors establish nurses (typically
ignored or obscured in scholarship
on the subject) as important actors
in the proliferation and impact
of health education films after
World War I1.2

In providing menstruating adoles-
cents with knowledge to understand
and manage their menstruation,
school nurses helped to demystify and
destigmatize menstruation. Women
from diverse backgrounds interviewed
about their experiences of menstrual
management in the 20th century
reported a common belief in the bene-
fits of the menstrual education received
in schools and other contexts.® As the
analysis of Bergen et al. make clear,
however, menstrual education has
been indelibly shaped by social values
and cultural assumptions that have
influenced the content of menstrual
education as well as the degree to
which it was taught. For example,
school nursing textbooks and commer-
cially produced educational materials
from the 1940s and 1950s sought to
reinforce “normative heterosexual
expectations around marriage, sex,
and family life” (p. 904) even as they chal-
lenged older gendered assumptions that
menstruation made women inherently
weak and unfit for education and work.

Bergen et al. raise important ques-
tions about why menstrual education
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continues to be shaped by attitudes
and expectations about gender, sex,
and reproduction, including assump-
tions about normative menstruating
bodies. Transgender and nonbinary
individuals experience barriers to
effective reproductive health care,
including symptom management for
menstruation, and often encounter
discrimination from health care provi-
ders because they do not conform to
normative expectations of femininity.”®
Consequently, it is imperative that
school nurses be educated to provide
menstrual education and health care
that includes and is accessible to men-
struating people who identify as trans-
gender or nonbinary and that they are
supported in doing so by adequate
resources and national standards that
are mandated and enforced by the
federal Department of Education.
National mandates are especially
urgent given the number of states that
have passed or have pending legisla-
tion restricting the rights and health
care of transgender youths.?

To be sure, it is not just the social and
cultural framing of menstrual knowledge
that school nurses need to be attentive
to: it is also the nature of the knowledge
itself. The physiological knowledge histori-
cally conveyed in textbooks and health
classes has constructed normal, healthy
menstruation as a static, 28-day cycle
and one in which menstrual pain is as-
sumed to be a normative and routine
feature. But as Clancy argues, “The reality
is they [menstrual cycles] are malleable,

"P7 and contem-

responsive, dynamic,
porary menstrual education needs to
reflect this. The menstrual knowledge
conveyed in menstrual education should
also address the significant health effects

that some menstruating people

Tobbell

experience, including severe pain and ex-
cessive bleeding, while also addressing
the often-debilitating chronic conditions
such as endometriosis and premenstrual
dysphoric disorder that are associated
with menstruation.®

As Jones argues, because clinicians
have constructed pain as a normal and
expected feature of menstruation, the
severe pain that is a “symptom of endo-
metriosis is often ignored clinically and

11359 contributing to signifi-

culturally,
cant delays in diagnosis and medical
intervention. Contemporary gender
norms regarding pain continue the
long history of clinicians dismissing,
ignoring, misdiagnosing, and mistreating
women's lived experiences of pain.'?

By sharing menstrual knowledge that
reflects the variability and complexity

of menstruation, and the severe symp-
toms and chronic conditions that are
associated with but not normative of
menstruation, school nurses can vali-
date students’ lived experiences of
menstruation and empower those
who experience pelvic and menstrual
health concerns with knowledge and
resources with which to advocate for
themselves as they seek health care
now and in the future.

Roughly half the school population
will experience menstruation, and yet
there is an absence of national stan-
dards regarding menstrual education
(and a dearth of state-level standards)—
evidence, as Bergen et al. note, of ongo-
ing gender inequities in the US school
system. It is striking, for example, that
in school districts, protocols might exist
for dealing with a nosebleed or stoma-
chache but not for a student getting
their first period at school. This margin-
alization of menstrual education and
health reflects and reinforces the

pervasive devaluing of the health
experiences of women and other men-
struating people—a process that is
deeply rooted in history and com-
pounded by the intersectional effects of
race, class, and disability."%"?

Ultimately, Bergen et al. make clear
that establishing a national mandate
for menstrual education, along with pro-
viding the preparation and resources
that will enable school nurses to offer
inclusive menstrual education and care
to the US school population, is critical to
addressing these historical inequities,
improving menstrual health, and achiev-
ing menstrual equity. AJPH
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ncarceration harms health. Indivi-
I duals released from carceral facilities
have high rates of suicide, overdose,
psychiatric hospitalization, and death.”
Yet, some of the most often cited litera-
ture on postrelease mortality precedes
the COVID-19 pandemic and the intro-
duction of fentanyl in the illicit drug
supply, both adding significant risk to the
well-being of incarcerated individuals.

Incarceration takes many different forms.
Jails, typically operated by local municipali-
ties, are short-term facilities with rapid turn-
over and short stays. In contrast, prisons
are usually state-run, housing individuals
with multiyear sentences. The variability of
jails and prisons makes comparing health
outcomes challenging; a state-run prison
in Washington is very different than a jail
in New York City. Even within one state,
aggregated data are often unavailable as
county- and state-run facilities do not
share or make available their data.

NEW FINDINGS IN THE
POST-COVID-19,
FENTANYL ERA

Yet, in this issue of A/PH, Hill et al.
(p. 913) become the first to fill a major

Berk and Brinkley-Rubinstein

research gap, simultaneously analyzing
statewide jail and prison mortality rates
in a post-COVID-19, postfentanyl era.
Using linked data sets in Minnesota,
the authors compared postrelease
standardized mortality rates and over-
dose fatalities for individuals exposed
to jail versus prison.

While the rate of mortality in the gen-
eral population has gone up over time,
the results still confirm that individuals
returning to the community from car-
ceral facilities face a disturbingly high
mortality rate compared with the gen-
eral population. Using conservative
estimates, the findings are stark: peo-
ple released from jail or prison were
15.5 times and 28.3 times more likely,
respectively, to die from an overdose
compared with an age- and gender-
matched general Minnesota popula-
tion. Moreover, these Minnesota
cohort data update an absolute
mortality rate even higher than the
seminal work of Binswanger et al.,?
though lower than previously calculat-
ed standardized mortality rates in very
different populations at different times
(Table 1).

These findings have significant impli-
cations. With more than 10 million
individuals cycling through jails in the
United States each year, the elevated
mortality rate highlights the substantial
public health impact of incarceration.
Whether they stay one day or 365 days,
these data suggest they face a 15-times-
higher risk of dying upon release com-
pared with those not incarcerated. The
data also reveal that prison stays are
associated with an even higher risk of
death compared with jails.

UNANSWERED
RESEARCH QUESTIONS

However, core research questions re-
main. One, is the mortality rate for pris-
on higher because of longer length of
incarceration or because of something
unigue to prison exposure? Previous
literature—in a prison setting—has
found a linear dose-response relation-
ship of time served on mortality: each
additional year in prison produced a
15.6% increase in the odds of death
for parolees, translating to a two-year
decline in life expectancy for each

year served in prison.® Currently, no
data identify if jails have a similar
dose-response relationship: a two-day
jail incarceration may be very different
than a 14-day incarceration.

Second, how does the broader crimi-
nal legal system affect these health out-
comes? Incarceration is just one aspect
of the sequential intercept model of
the criminal legal system.” A natural
follow-up study would compare stan-
dardized mortality rates not across just
jail and prison but also diversion pro-
grams, probation, parole, or other com-
munity supervision programs. Other
factors, such as recidivism and desis-
tance, may also significantly influence
health outcomes.



I TABLE 1— comparison of Previous Literature on Mortality Rate and Overdose Fatalities in US Jails and Prisons
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Finally, how should policymakers in-
terpret these poor health outcomes?
These data provide an association with-
out causality. The pathway between
carceral setting and death is likely
multifactorial. Health care service deliv-
ery in carceral settings often lacks
evidence-based treatment options
(including medications for opioid use
disorder [MOUD]), and, without manda-
tory accreditation bodies or oversight
infrastructure, there is substantial het-
erogeneity among facilities. Moreover,
incarceration creates collateral conse-
quences that directly impact social
determinants of health. When one
has a criminal record, housing, food
stamps, employment, and other social
services can become more difficult to
attain. Limited re-entry service coordi-
nation resources and insufficient com-
munity supports often exacerbate
harms of incarceration.

THE INTERSECTION OF
INCARCERATION AND
DRUG OVERDOSE

One question has a clear answer: what
drives these high mortality rates? The
number-one cause of death among
people leaving jail (35.9%) and prison
(33.1%) is drug overdose.

Upon re-entry from prison, people
who use drugs often have reduced
tolerance, misjudge dosing, face new
adulterants in the illicit drug supply
(e.g., xylazine, fentanyl), or lack access
to effective treatment therapies without
established health care access. The
authors confirm these issues (and
others) apply to individuals leaving
shorter-term facilities (i.e., jails), not
just prisons.

Individuals released from carceral
facilities—whether jail or prison—face
high overdose risk. Indeed, one
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simulation study in Maryland suggested
that nearly 50% of fatal opioid over-
doses were with individuals exposed to
the criminal legal system.? To seriously
address the overdose crisis, targeted
interventions must not overlook this
population.

POLICY IMPLICATIONS

A policy agenda emerges from these
findings, focusing on access to both
medical and social service relevant
care, harm-reduction approaches, and
decarceration.

The high rates of opioid overdose
demonstrate a clear need for initiation
of MOUD in all carceral facilities: jails
and prisons alike. Initiation of in-jail
treatment has been associated with an
80% decrease in mortality.> Despite the
robust evidence to support this lifesav-
ing, essential medicine (found to be
constitutionally mandated in court
cases), uptake of MOUD in carceral
facilities remains incredibly low.'°

In addition, re-entry services are
needed to help improve the social and
structural determinants of health. This
includes housing, food access, employ-
ment support (including fair-chance hir-
ing practices), legal services, and social
connectedness. Medical programs
such as the Transitions Clinic Network
work to provide these practices to a
patient group most in need.

Harm reduction, now a key pillar
of the Substance Abuse and Mental
Health Services Administration’'s Over-
dose Prevention Strategy, offers an
opportunity to save lives and “meet
people where they are.” Needle ex-
change programs, safe smoking sup-
plies, low-barrier treatment options,
naloxone distribution, drug-checking
programs, and safer settings to

Berk and Brinkley-Rubinstein

consume drugs can all help mitigate
overdose risk, particularly for this pa-
tient population. Harm reduction can
also provide a framework to address
public health harms of incarceration.
How can care be more effectively pro-
vided in carceral settings to reduce
harms of incarceration? In addition to
the need for expansion of MOUD in
jails and prisons, facilities can offer pro-
grams in HIV, hepatitis C, mental health,
cancer screening, and other core
improvements in the quality of care. In
addition, broader policies that extend
beyond harm reduction and eliminate
the harmful exposure of carceral set-
tings are needed.

DECARCERATION AS
PUBLIC HEALTH
INTERVENTION

In 2021, the American Public Health
Association published a policy state-
ment that explicitly stated their recom-
mendation of “moving toward the
abolition of carceral systems and build-
ing in their stead just and equitable
structures that advance the public's
health.”"" Ruth Wilson Gilmore is often
quoted as stating, “Abolition is about
presence, not absence. It's about build-
ing life-affirming institutions.”"? To as-
suage the health impact of jails and
prisons, public health leaders must
work toward the creation of resources
to support individuals with addiction,
mental health diagnoses, unstable
housing, poverty, and other social and
structural determinants of health rath-
er than relying on carceral facilities to
be safety net providers.

Ultimately, Hill et al. provide a starting
point for change. While a Washington
State prison differs from a New York
City jail, this Minnesota analysis has

implications for any state. There is a
spectrum of harm between jail and
prison that warrants further clarifica-
tion, but the public health message
remains clear: incarceration harms
health. 4JpH
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riven by racist and discriminatory
D political and ideological motiva-
tions focused on punishment rather
than prevention or rehabilitation, rates
of mass incarceration in the United
States are among the highest in the
world. The burden of mass incarcera-
tion is disproportionately experienced
by communities of color and communi-
ties made socially and economically
vulnerable. The consequences of mass
incarceration have profoundly and nega-
tively shaped the health and well-being
of incarcerated and formerly incarcerat-
ed people as well as their families and
communities and society. Recognizing
the landscape of structurally racist poli-
cies and practices that fuel mass incar-
ceration as well as the social, economic,
and health-related inequities that persist
after incarceration provides further evi-
dence for the need to disrupt the harms
inflicted by mass incarceration.

MASS INCARCERATION IN
THE UNITED STATES

The roots of mass incarceration in
the United States are intertwined with

Editorial Kapadia

social, economic, and political uphea-
vals throughout US history. Although
these upheavals are disproportionately
borne by communities that are margin-
alized, it is these same communities
that bear the disproportionate burden
of punitive action and imprisonment. In
their report American History, Race and
Prison, the Vera Institute documents
how this cycle continues to play out in
the United States—from its settlement,
through the post-Civil War period, to the
beginning of the mass incarceration era
of the 1970s (https://bit.ly/3VZTDFA).
With the expansion of public and
then private prisons starting in the
1970s, the overall US incarceration rate
grew by more than seven times
through 2009 and disproportionately
affected people of color, immigrants,
and people living in poverty (https://bit.
ly/3xxJ4uD). Starting in 2009, criminal
justice reform movements to reduce
mass incarceration provided modest
reductions—0.3% between 2009 and
2010—to the US prison population.”
Between 2020 and 2022, the COVID-19
pandemic and its social, economic, and
political fallout had opposite effects on

incarceration rates.>> Specifically,
efforts to reduce overcrowding and
COVID-19 outbreaks led to reduced
prison admissions and expedited re-
lease of those imprisoned, resulting in
a 14% decrease in the US prison popu-
lation.? However, growing concern
about increases in serious crime as well
as the persistence of the opioid over-
dose crisis have led to recent increases
in incarceration.® As noted by the Sen-
tencing Project, this upward trend in in-
carceration threatens to reverse efforts
to reform and reduce mass incarcera-
tion in the United States (https://bit.ly/
4bigZVM).

INCARCERATION AND
HEALTH INEQUITIES

In January 2020, an A/PH supplement
(https://bit.ly/4c8CABr) provided far-
reaching evidence on how mass incar-
ceration serves as a fundamental driver
of health inequities in communities of
color and among those made socially
and economically vulnerable. Incarcera-
tion simultaneously causes and exacer-
bates poor mental and physical health
for those facing incarceration as well as
community members residing in neigh-
borhoods with high incarceration
rates.*> People who are incarcerated
are significantly more likely to already
face serious substance use and mental
health issues and, although mental and
physical care for incarcerated persons
is available, the quality and ability to ac-
cess this care is woefully inadequate.
Despite a constitutional mandate to
not inflict “cruel and unusual punish-
ments,” incarcerated persons face
conditions—physical and sexual
violence, inadequate nutrition, unhygie-
nic living conditions, and solitary
confinement—that violate basic human
rights. Responding to the lack of basic



mental and medical health care avail-
able to incarcerated persons in California,
the US Supreme Court ruled in Brown
v Plata (563 US 493, 2011) that over-
crowding in California prisons placed
substantial strain on those prisons.
Therefore, to provide adequate access
to medical and mental health facilities,
the court upheld a ruling to decrease
the California prison population by

an estimated 46 000 individuals.°
Although these measures provided a
modicum of relief, as noted by Cloud
et al,, the reality is that “correctional
health providers are detached from
services, standards, technologies,

and ethics of mainstream health

systems."4P320)

POSTRELEASE
HEALTH INEQUITIES

In 2005, Freudenberg et al. documen-
ted the experiences of two groups of
vulnerable incarcerated persons—
adult women and adolescent males—
during their first-year after release
from New York City jails.” Their findings
noted that a greater burden of negative
preincarceration life circumstances
were prevalent for both groups: pover-
ty, homelessness, previous criminal
justice system involvement, poor edu-
cational attainment, unemployment,
substance use, mental health burdens,
violence, and, for women, domestic vio-
lence. Layered on top of these circum-
stances, strained familial and social
bonds coupled with lack of housing,
employment, health care, and other so-
Cial supports negatively affected post-
release experiences. In short, inequities
before incarceration fueled health
inequities after release, increasing the
likelihood for recidivism as well as poor
health outcomes.

Fast forward 20 years, and the health
inequities among people after release
from prison and jail have not de-
creased. In this issue of A/PH, Hill et al.
(p. 913) present findings based on
linked prison, jail, and death records
that provide postrelease all-cause and
overdose-specific mortality among peo-
ple leaving jail or prison. Their findings
show that rates of overdose deaths
among persons released from jail and
prison were substantially higher than
those of the general Minnesota popula-
tion. In their editorial, Berk and
Brinkley-Rubinstein (p. 852) simulta-
neously offer potential mechanisms for
the drivers of increased all-cause and
overdose-specific mortality (i.e., re-
duced tolerance because of longer
prison sentences) and policy and prac-
tice recommendations (i.e., expansion
of medication for opioid use disorder).

DISRUPTING THE CYCLE

Although the financial costs of mass in-
carceration are borne by local, state,
and federal agencies, the social, eco-
nomic, and emotional costs are borne
by the families, children, and communi-
ties of those incarcerated. To break this
cycle, preventive efforts at every step of
the continuum are required.

First, as a society we need to have
honest conversations about what
drives crime, how we think about peo-
ple that engage in criminal activities,
and our responses to their acts. Recog-
nizing that structural disadvantages
with respect to education, employment,
housing, and health are deeply embed-
ded in our society and are the founda-
tional drivers of crime warrants
population-level reforms in these
areas.

Second, criminal justice reforms
across the United States have sought

OPINIONS, IDEAS, & PRACTICE

to end a range of structurally racist
practices that fuel incarceration rates,
including, but not limited to, racial profil-
ing, cash bail, sentencing reform, and
overcriminalization (https://bit.ly/4casShls).

Third, redirecting funding to enhance
public health and social services to
support recently released persons
can have significant individual- and
population-level benefits. With the pas-
sage of the Affordable Care Act (Pub L
No. 111-148, 124 Stat. 119, 2010),
states are increasingly seeking to enroll
incarcerated people in Medicaid before
leaving prison and in some instances
connect them to case managers and
health care providers to prevent gaps
in care coverage (https://bit.ly/3VVyRB)).
Ensuring continuity of care is necessary
to prevent relapse into substance use
and abuse.

Finally, more funding for and develop-
ment of community-based strategies that
can provide a network of community-
specific support to prevent recidivism are
required. One such strategy is the Maine
Prisoner Re-Entry Network (https:/re-
entrymaine.org/programs), which pro-
vides a release plan, housing support,
support groups for families of those in-
carcerated, and mentors to support
reentry transitions.

Ending investment in mass incarcera-
tion does not threaten community
safety. On the contrary, reprioritizing
investments in education, economic
opportunity, housing, and health care
will provide the greatest returns and
promote a public health of conse-
quence. 4JPH
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astewater-based surveillance
W(WBS) has emerged as a valu-
able tool for public health, allowing a
greater understanding of disease prev-
alence in communities. With historical
significance in monitoring polio trans-
mission,” WBS gained further promi-
nence in 2020 by enhancing the
population-level monitoring of severe
acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) trends.?3 Since
then, WBS has been used to track dis-
eases such as influenza,” respiratory
syncytial virus,® norovirus,® and mpox.
The global implementation of WBS
signifies its movement from a research
initiative to a staple public health toal,
which is especially critical for virus
monitoring. However, the diverse meth-
odologies adopted for WBS present

challenges. Although each method may
address specific stakeholder needs, the
lack of standardized reporting guide-
lines and external validation limits the
scope and utility of the data.

A key advantage of WBS is that it
enables public health authorities at the
state and federal levels to determine
where to allocate resources, ideally be-
fore a wider spread outbreak. Data ag-
gregation is possible only when metrics
such as target concentration and
recovery are reported in the same
concentrations and with similar driving
calculations. This concern is amplified
when data from a variety of methods
are aggregated at a state, national, or
global scale. Therefore, our objective is
to promote standardized reporting
guidelines in WBS as a critical part of a
public health framework.

OPINIONS, IDEAS, & PRACTICE A]pl-l

PROVIDING REAL-TIME
ACTIONABLE DATA

WBS provides real-time data on targets
(chemical or microbial) to support clini-
cians, public health response, and the
publicin general. It can provide an early
warning for diseases, as individuals can
begin shedding pathogens such as viral
particles and microbial cells when they
are asymptomatic or presympto-
matic.”® It can also provide insight into
the presence and transmission of an in-
fection. Historically, WBS has most
prominently been implemented for
monitoring polio transmission.” WBS
for SARS-CoV-2 monitoring during the
COVID-19 pandemic provided a similar
complementary framework for moni-
toring community disease prevalence
when clinical testing was not yet widely
available.?

Genomic sequencing of target patho-
gens in wastewater has also proven
useful for tracking emerging viral var-
iants of concern and for providing clini-
cians and public health organizations
with information on variants circulating
in their community.9 Furthermore, WBS
has improved the ability to develop sea-
sonal viral models for a community.
Seasonal models based on clinical data
are already established for influenza,
but these models do not exist for other
viral targets, including respiratory syn-
cytial virus, norovirus, and hepatitis A
virus, which is a critical gap in under-
standing that WBS can fulfill.

WBS enables a dynamic response to
a disease outbreak and can be easily
pivoted for new and emerging diseases
faster than the production of clinical
tests. WBS enables public health au-
thorities to have real-time, preclinical
data to enable preventive responses in
potentially at-risk communities. It can
also be used to make sure emergency
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response personnel have all the neces-
sary personal protective equipment
and response tools if called. Thus, WBS
fills a previously existing gap in the
arsenal of disease-monitoring
capabilities.

UNIQUE POPULATION-
LEVEL DATA

WBS is fundamentally different from tra-
ditional public health testing methods.
WBS data can be quantitative, rather
than binary, enabling the measurement
of the abundance of the pathogen or
compound in wastewater. These data
allow the direct measurement of a tar-
get gene or genes rather than needing
to rely on clinical presentation of a
disease. WBS captures an integrated
sample from the sewered population
that can indicate overall disease pres-
ence and abundance in a community. It
may be particularly useful when tradi-
tional public health monitoring is not
sensitive enough or there is insufficient
infrastructure or funding for traditional
public health testing. However, each
disease will need to be evaluated for its
suitability for WBS monitoring because
of variance in shedding rates, persis-
tence in the sewer network, and specifi-
city of the target (primer and probe
design). Because of all of these qualities,
WBS is a good fit for early detection of
outbreaks, tracking the tail end of an
outbreak, or seasonal increases and
decreases in pathogens in a population.
WBS is an important tool to comple-
ment, not replace, traditional public
health monitoring.

BENEFITS OF
PROFICIENCY TESTING

Quality data on disease incidence in a
community improve public health

Keenum et al.

monitoring because of increased
actionability and confidence. There is
potential to adopt similar external qual-
ity assessment procedures from the
well-established clinical laboratory
framework. Accreditation of clinical pro-
ficiency testing programs involves a
blind analysis on a standardized sam-
ple set that is processed identically to
real-world samples. Upon submission
of the results, the laboratory receives a
report that includes the laboratory’s
results compared with the anticipated
values from the reference standard, as
well as any necessary corrective actions
the laboratory must undertake. Labora-
tories are routinely reassessed at
predefined intervals via externally vali-
dated proficiency testing to promote
sustained accuracy.

In the United States, the Clinical Lab-
oratory Improvement Amendments
maintain and enforce a minimum stan-
dard for accuracy, reliability, and quality
of laboratory testing focused on the di-
agnosis, treatment, and prevention of
disease. This standard is achieved pri-
marily through workflow-specific eva-
luations of proficiency and accuracy
with a known ground truth as a point
of comparison. Efforts in WBS are
challenged in this regard because it is
difficult to know the absolute concen-
tration of the target, making a ground
truth impossible. Laboratory accredita-
tion frameworks exist, including the
International Organization for
Standardization 17025 framework,
which dictates general requirements
for testing competency and calibration;
however, these are not widely required
for public health laboratories. Interna-
tional Organization for Standardization
17025 is a great starting point for all
laboratory accreditation, but it will not
replace WBS-specific proficiency
testing.

The National Institute for Standards
and Technology Standards for Waste-
water Surveillance Working Group has
been developing physical and docu-
mentary standards to aid in wastewater
surveillance (e.g., development of a
DNA standard for mpox assay valida-
tion, evaluation of synthetic wastewater
for ground truth molecular applica-
tions).'® Current efforts for proficiency
testing in WBS have been led by the
Ontario Clean Water Agency, which
conducts comparative interlaboratory
testing on a common sample."" Fur-
thermore, the European Union has set
a precedent for WBS accreditation with
the establishment of the Sewage Core
Analysis Group Europe in 2010."% This
international collaboration gathers mul-
tilaboratory WBS data from more than
100 European cities and towns, offering
a publicly accessible repository of WBS
information as a public health service
and resource.

To participate in the Sewage Core
Analysis Group Europe program, a lab-
oratory or program must successfully
undergo a blind proficiency test, akin to
the assessments employed by US
clinical laboratory service providers.
Using these established resources and
expertise could expedite the develop-
ment of a similar system in the United
States. Box 1 synthesizes elements
from existing Clinical Laboratory
Improvement Amendments and
Environmental Protection Agency drink-
ing water microbiology analysis as
elements that are critical for reporting.

Currently, WBS laboratory processes
operate without a federally mandated
regulatory framework. Although the
National Wastewater Surveillance
System (NWSS) currently serves as the
primary data repository for WBS data in
the United States, it relies on self-
reported data that practitioners
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BOX 1— Existing Clinical and Environmental Proficiency and Reporting Standards and Their Identified
Relevance to Wastewater-Based Surveillance (WBS)

Sample Processing Stage

Relevant CLIA Recording
Requirements"®

Relevant EPA Laboratory
Certification for Microbiology
in Drinking Water™

WBS Applicable Parameters

Preanalytic sampling and transport

Sample location, time, date, sample
storage and preservation,
conditions for transportation

Site location, sample type, name of
sampler, date and time, chain of
custody

Sample location, time, date, sample
storage and preservation,
conditions for transportation

During sample processing

Control procedures and
corrective action to take when
calibration or controls fail,
reportable range for test results
in the test system as established
Reference or typical intervals
Established system for where to
enter results for a specific test or
step in the workflow

Date and time of analysis
Inclusion and analysis of
controls, including positives and
negatives

Method conducted

Laboratory and signature of
person performing analysis

Date and time of analysis
Inclusion and handling of positive
and negative controls

Method conducted

Laboratory and signature of
person performing analysis

Reporting

Results reported from collected data
Test report date and assays run
Pertinent “normal” values

Maintain records for 5y,
including raw data calculations
and quality control data

Results reported from collected data
e Report raw data, calculations,
and quality control data

Note. CLIA = Clinical Laboratory Improvement Amendments; EPA = Environmental Protection Agency.

generate without external validation. In
the process of developing these pro-
grams, itis crucial to strike a balance
between establishing a regulatory
framework to uphold data quality and
ensuring that the demands on WBS
laboratories are not unduly onerous.

The expenses associated with labora-
tory accreditation processes ultimately
contribute to the per sample cost for
end users. This expense raises the
concern of potentially offsetting the
cost-effectiveness that is currently a
fundamental advantage of the WBS
process. The establishment of an exter-
nal standardized evaluation framework
and proficiency testing is an essential
step in the evolution of the field, parti-
cularly as WBS continues to gain trac-
tion and expand its future analytical
capability.

REPORTING GUIDELINES

Developing data that are comparable
across districts and time points is criti-
cal for building a robust monitoring

network and enables individual labora-
tories to track performance as they
improve or expand their targets of
interest. Comparable data also allow
data aggregation and reuse as well as a
well-informed regional public health
response. Most recommendation
guidelines have focused primarily on
the comparability of generated data
and not on the actionability that addi-
tional data collection can provide. Both
of these are key elements that are
needed to maximize the utility of WBS.
Guidelines exist for environmental
monitoring via digital PCR (polymerase
chain reaction) and gPCR (quantitative
PCR); however, these guidelines do not
focus on a public health-based frame-
work'>1© These stakeholder-developed
guidelines have promoted workflow
transparency in environmental
monitoring while facilitating method
innovation. However, researchers have
repeatedly identified the need for these
practices to be enforced by journals
as well as data repositories to ensure
they are followed. Although these

guidelines are not focused on a public
health-based framework, best
practices and lessons learned from
them could serve to inform the
development of WBS reporting guide-
lines, as was suggested by McClary

. This framework can be modified

eta
to remain target neutral while also
incorporating elements of environmen-
tal sampling known to affect reported
concentrations.

Reporting for WBS in the United
States is heavily driven by programs
such as NWSS. In addition to reporting
what NWSS requires, which includes
laboratory processing steps, including
concentration method, nucleic acid ex-
traction method, and recovery, labora-
tories should include any additional
data or metadata critical for public
health authorities to generate action-
able insights. Common, open reporting
guidelines would serve to clarify and
standardize what (e.g., units) should be
reported and how (e.g., concentra-
tions). WBS implementers must strike a
balance between speed, data quality
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assurance and quality control, and
actionability. Reporting guidelines that
cover the entire WBS workflow must be
easily accessible to laboratories and,
ideally, should be streamlined across
organizations within a country and
across countries for global surveillance
efforts.

Global efforts such as the public
health environmental surveillance open
data model can aid in generating inter-
operable data-handling pipelines
across sites.'® Furthermore, reporting
will improve WBS quality if the model
can provide more information about
the collected sample, including metada-
ta (e.g., weather conditions, which can
affect sewage dilution rate) and the ex-
act sample collection point for sew-
ershed mapping.

CHALLENGES TO
STANDARDIZATION

Every sewer system is unique because
of factors such as its size, demo-
graphics served, location, age, and sew-
er contributors, making standardizing
WBS a daunting task. Moreover, WBS
programs and monitoring laboratories
have constraints that affect monitoring
frequency, number of sampling points,
and methodologies. This is further
compounded by challenges such as
supply chain shortages that can lead to
using method substitutes. The inherent
variety present in WBS systems and
data generation further emphasizes
the critical role that proficiency testing
programs could play in WBS. Many
methods can generate valid WBS
results'?; therefore, verifying that a lab-
oratory is applying its selected method
of choice accurately can greatly help to
improve the robustness and utility of
generated data.

Keenum et al.

Method-specific guidance must also
be developed to guide new WBS imple-
menters away from common pitfalls.
The National Institute of Standards and
Technology and Technology Standards
for Wastewater Surveillance Working
Group is working to develop high-level
guidelines for the most common WBS
methodologies to aid in this effort. This,
in conjunction with common reporting
guidelines, will aid in pushing WBS to
new discoveries. Providing best prac-
tices for data and metadata reporting
will facilitate comparable, reusable data
and lay the foundation for future meth-
odological standards when the field is
ready for them.

THE FUTURE IS BRIGHT

We are just beginning to realize the ex-
tensive public health benefits of WBS,
particularly in terms of tracking disease
prevalence and guiding targeted public
health interventions. In addition, WBS is
being expanded to monitor the preva-
lence of antimicrobial resistance genes
in wastewater to support the global
fight against antibiotic and antimicrobi-
al resistance. Although we have fo-
cused here on microbial targets, WBS
has been applied to chemical targets
for applications such as illicit drugs,
indicators of vaccinations for rate mea-
surement, antiretrovirals, and medi-
cines used for home management of
disease. An integration of microbial and
chemical WBS will enable the expanded
application of WBS in public health

and will usher in a more advanced un-
derstanding of targets, such as patho-
gens (e.g., SARS-CoV-2, Coxsackievirus)
and antiretroviral medications (e.g.,
Paxlovid, efavirenz). Reporting guide-
lines and proficiency testing could be
expanded to encompass chemical tar-
gets in addition to microbial targets to

facilitate the integration of multiple
data types to address complex public
health issues.

The types of laboratories performing
WBS have expanded since the start of
the COVID-19 pandemic, enhancing the
capability of WBS. Initially, the testing
laboratories reporting to NWSS includ-
ed primarily academic, environmental,
and private sector organizations. As the
pandemic progressed, public health
laboratories and health departments
developed the capability to operate in
the WBS space. Such laboratories are
now equipped to monitor wastewater
for targets as well as to analyze and in-
terpret data. This expansion of partici-
pants in NWSS and WBS in general
highlights the importance of the
requirements for data reporting and
data validation to be streamlined
across organizations, easily accessible,
and nonlaborious to be adopted
throughout the field. The development
of standards for WBS requires a
community-driven effort with input
from all key stakeholders. We have fo-
cused on reporting guidelines here, but
standards are needed to support the
full WBS workflow. Different types of
standards, such as consensus-based
documentary standards and reference
materials, can be used in concert to
support WBS.

CONCLUSIONS

WBS is a valuable public health tool
that can be strengthened by the
integration of external validation frame-
works and reporting guidelines. It pro-
vides novel data that can inform the
public health response. The diversity of
individuals and organizations partici-
pating in WBS strengthens the field, as
it introduces new viewpoints and utility
for monitoring targets. AJPH
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e explore the reciprocal rela-
Wtionship between education
and health. By combining the often
siloed literature bases on how chil-
dren'’s health affects their educational
outcomes’ and how children’s educa-
tional outcomes shape their life course
health,” we provide a comprehensive
conceptual model for this reciprocal re-
lationship. The potential for using edu-
cational data to enhance public health
understanding is significant, particularly
in high-income countries such as the
United States, where the creation of
databases of de-identifiable data for all
students’ educational outcomes is
feasible.

Such databases could encompass a
wide range of anonymized information,
including academic performance
metrics (e.g., grades and standardized
test scores), attendance, disciplinary
incidents (e.g., detention, suspensions,
and expulsions), and socioeconomic
demographic data. These databases
could also be connected to medical
records by a third party (to preserve
anonymity) and used to create predic-
tive models for an array of health

Spragueetal.

outcomes. Using this comprehensive
information offers a more inclusive and
insightful approach to public health
analysis, encompassing data from every
student in a country's educational
system rather than relying solely on
smaller cohorts that have more de-
tailed biometric data but are often
poorly representative compared with
these national data's potential.

Despite the wealth of public health
information that educational data can
offer, educational variables (e.g.,
grades, attendance, and test results) as
indicators for health outcomes often
remain sidelined in health studies and
are commonly used only in health fields
such as educational psychology and
school-based health (see the Appendix
for further reading, available as a sup-
plement to the online version of this ar-
ticle at https://www.ajph.org). In fact, in
a 2011 review conducted by the World
Health Organization (WHO), there were
only 53 studies that examined the
association between health and
education indicators in high-income
countries. This scarcity in research has
persisted over the years, hindering

the integration of educational out-
comes as proxies for health in research
endeavors, despite the wealth of acces-
sible data in educational systems,
which include grades, standardized test
results, attendance records, and drop-
out rates. The underuse of these readi-
ly available educational data in health
research is a missed opportunity and
hampers our ability to comprehensively
understand and address health dispari-
ties and outcomes.

We expand on the 2011 WHO report
and explore the current evidence base
on the connections between academic
success (i.e., achieving desired educa-
tional goals and outcomes in an aca-
demic setting), educational attainment
(i.e., highest level of education an
individual has completed), and health
outcomes. From there, we develop a
conceptual model of the multistage
relationship between education and
health. Based on that framework, we
discuss how educational and health
disparities reinforce one another.

Our aim is to address the critical
need to reexamine the relationship be-
tween education and health and show
the importance of considering educa-
tional attainment and academic suc-
cess as valuable proxy variables for
health outcomes in the scientific litera-
ture. By recognizing and using the
profound relationship between educa-
tional factors and health outcomes,
researchers could more regularly use
these educational factors as proxies for
health variables because of the potential
wealth of data. Through the increased in-
tegration of educational data into public
health research, we aim to advance
strategies to promote preventive medi-
cine and enhance overall well-being,
thereby contributing to the holistic im-
provement of public health initiatives.



ACADEMIC SUCCESS AND
HEALTH OUTCOMES

There is a multistage relationship be-
tween academic success, educational
attainment, and health outcomes. As
shown in Figure 1, children’s health
significantly influences their school
attendance and concentration levels,
ultimately influencing academic perfor-
mance and educational attainment.”*>
Therefore, children's health should be
considered an upstream determinant
of academic success and educational
attainment. Yet, a well-established
knowledge base documents academic
success and educational attainment as
upstream determinants of health.
Numerous studies conclude that chil-
dren’s academic performance and edu-
cational attainment affect their health
outcomes throughout their life course
(see the Appendix for further reading).
As shown in Figure 1, education contri-
butes to both childhood and life course
health through the pathways of literacy,
health knowledge, and healthy beha-
viors. Education also shapes life course,
as well as intergenerational, health

through social, psychological, and
employment-related pathways (see the
Appendix for further reading). We elab-
orate on this multistage relationship,
discussing how children’s health affects
their educational outcomes and, in
turn, how educational outcomes affect
life course health outcomes.

Children’s Health Impact
on Education

In the first stage of this relationship,
children’s health status drives school
attendance, ultimately influencing
academic performance and education-
al attainment (Figure 1)."*> A well-
established evidence base suggests an
association between childhood chronic
illness and decreases in school atten-
dance, which may lead to decreases in
academic success."®

This relationship has been well docu-
mented since the 1980s.” A landmark
study in North Carolina of 270 children
during the 1981-1982 school year
found that students with chronic ill-
nesses had more than double the num-
ber of days absent than did their

 Attendance rates
« Attention and focus
« Concentration
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classmates without any chronic illness.”
In this study, the students suffered with
one of the following chronic health con-
ditions: arthritis, blood disorder, ac-
quired or congenital cardiac disease,
chronic bowel disease, chronic lung
disease, cystic fibrosis, diabetes, epilep-
sy, hemophilia, sickle cell disease, or
spina bifida. The same study found

that chronically ill children scored sig-
nificantly lower on national achieve-
ment tests than did their healthy
counterparts.”

This trend has proven consistent
over time, as a study using 2008 data
from 2183 North Carolina children
found significant associations between
children’s oral health and their educa-
tional outcomes.” The study found that
children with poor oral health were
nearly three times more likely to miss
school because of dental pain and
nearly 70% more likely to have poor
school performance than were their
counterparts with good oral health.”

Similar findings have been documen-
ted throughout the United States,
Canada, South America, and Europe
(see the Appendix for further reading).’

factors

Children’s

Health

Social and
psychological

Academic
Success and

Educational
Attainment

Employment
opportunities
Career stability
Occupational
exposures

Life Course
Health

« Literacy

* Health knowledge

« Healthy behaviors

« Parental education
and health

Literacy
Health

* Healthy

knowledge
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I FIGURE 1— Conceptual Model of the Pathways Linking the Multistage Relationship of Health and Education
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A study conducted in Argentina found
that children’s academic performance
is influenced by their health status of
the previous academic year.” Presum-
ably, this phenomenon may occur be-
cause students missed core concepts
from the previous school year and
therefore are further behind class-
mates. The evidence is clear and con-
sistent that children’s health status
directly affects educational outcomes.
Consequently, children’s health should
be considered an upstream determi-
nant of educational success.

Education Impact on Life
Course Health

In public health, academic success and
educational attainment are more com-
monly discussed as upstream social
determinants of health.® Educational
success has strong and significant
effects on health outcomes throughout
the life course.® We discuss the three
interrelated pathways that connect aca-
demic success and educational attain-
ment to life course health outcomes
(Figure 1).

Increasing literacy, health knowledge,
and healthy behaviors. A substantial

body of evidence, including numerous
systematic reviews, suggests that
schooling significantly affects children’s
literacy, health knowledge, and healthy
behaviors.®? Literacy, healthy beha-
viors, and health knowledge are essen-
tial for healthy lives. One systematic
review, which assessed 24 peer-reviewed
articles on the topic, concluded that chil-
dren who struggle with literacy have
worse health behaviors than do their
counterparts with age-standard literacy.”
Other systematic reviews have documen-
ted that children with low health literacy
and adults with low general literacy have

Spragueetal.

poorer health outcomes throughout the
life course (see the Appendix for further
reading). Another systematic review ex-
amined 20 peer-reviewed articles and
concluded that reduced literacy is a
direct barrier to health knowledge, as
most medical understanding requires the
ability to read (e.g, instructions on pill
bottles, e-mail communication with medi-
cal providers, and health information
pamphlets).”®

Both studies and reviews documen-
ted that classroom and school environ-
ments greatly influence children’s
health behavior (see the Appendix for
further reading). Healthy behaviors
learned at school include socialization,
self-regulation, and physical activity (see
the Appendix for further reading)."’ The
health behaviors learned in childhood
are often associated with long-term
health behaviors and health outcomes
throughout the life course.""?

Current research suggests that more
highly educated individuals (i.e., those
who have completed more levels of ed-
ucation) are more likely to have higher
rates of positive health behaviors (e.g.,
physical activity and healthy diet) and
lower rates of adverse health behaviors
(e.g., cigarette smoking and poor sleep-
ing patterns) than are their counter-
parts."""31¥ Thus, academic success
and educational attainment influence
life course health outcomes by improv-
ing literacy, increasing health knowl-
edge, and promoting healthy behaviors.

Enhancing employment opportunities,
financial and occupational stability,
and health. Educational outcomes in-

fluence health outcomes by shaping
employment opportunities.? Higher
academic success and educational at-
tainment are associated with greater
employment opportunities, increased
job security, and more control over

personal work environment (see the Ap-
pendix for further reading). Employment
opportunities are directly related to eco-
nomic resources and economic security,
which in the United States are directly
correlated to life course health out-
comes.>">"® Additionally, more highly
educated individuals are more likely to
have employment with healthier work
environments, better health-related ben-
efits (e.g., health insurance, employee as-
sistance programs, preventive services,
and medical savings plans), higher com-
pensation, and lower exposures to occu-
pational hazards.®"”"® All these factors
also reduce the prevalence and severity
of chronic stress more effectively

among more highly educated individuals
than among their less-educated
counterparts.?

Chronic stress is an important health
metric, as it significantly impairs a wide ar-
ray of health outcomes (see the Appendix
for further reading). This is exemplified by
a meta-analysis of 23 cohort studies
encompassing 222 120 participants,
which revealed a significant association
between long working hours and diabe-
tes among the low socioeconomic status
group (risk ratio [RR] = 1.29; 95% confi-
dence interval [Cl] = 1.06, 1.57), whereas
no significant association was observed in
the high socioeconomic group (RR = 1.00;
95% Cl = 0.80, 1.25)." As educational
attainment is a facet of socioeconomic
status, this study demonstrates how edu-
cation provides enhanced employment
opportunities, which in turn profoundly
affect health outcomes. In summary,
academic success and educational attain-
ment increase employment opportuni-
ties, directly and indirectly bearing on life
course health outcomes.

Improving health through social and
psychological factors. Lastly, academic

success and educational attainment



influence life course health outcomes
by influencing self-efficacy, social status,
and social support.?° The current
evidence base suggests that higher-
quality education (i.e., educational
systems or programs that provide su-
perior learning experiences, resources,
and opportunities for students) is asso-
ciated with higher rates of self-efficacy
and feelings of self-control, which in
turn improve health behaviors and
health outcomes.??%?! Additionally,
research has demonstrated that higher
levels of academic success and educa-
tional attainment are associated with
higher levels of socioeconomic status
and social support.? Higher levels of so-
cial support improve both mental and
physical health outcomes.??

It is reasonable to assume that indivi-
duals are in social networks of similarly
educated people (e.g., co-workers and
grade school or university classmates).
Presumably, then, more highly educat-
ed individuals are in social networks
that are more likely to encourage
healthier behaviors and that may be
financially capable of supporting net-
work members in need. Therefore, indi-
viduals with higher academic success
and educational attainment are likely to
have better life course health outcomes
through increased self-efficacy, social
status, and social support.

US EDUCATIONAL
DISPARITIES

The United States has significant edu-
cational disparities that mirror and re-
inforce health disparities. The complex
multistage relationship between an
individual's academic success, educa-
tional attainment, and health outcomes
reinforces both educational and health
disparities cyclically. In the United
States, health and educational

inequities disproportionately affect low-
income, Black, and Hispanic youths
compared with their high-income,
White, and non-Hispanic counterparts
(see the Appendix for further reading).
These inequities result from numerous
other disparities, such as classroom
sizes, classroom and school funding,
teacher biases, home environments,
school built and food environments,
and access to supplementary resources
(see the Appendix for further reading).
Although nominal reductions in the
socioeconomic educational gap have
been documented, projections predict
this gap will not close until after the
year 2150.2?* However, these analyses
were conducted before the COVID-19
pandemic, which has been documented
to exacerbate educational disparities,
and did not incorporate climate change,
which is also believed to increase such
disparities.?>%°

The same nominal improvements in
racial and ethnic disparities have not
been documented.?”?€ One study inves-
tigated the trends of the non-Hispanic
White-Hispanic White and White-Black
educational gaps from 1986 to 2014 and
found that Black students persistently
enroll at increasingly less selective insti-
tutions than do their White counter-
parts.?” The study also found that the
non-Hispanic White-Hispanic White edu-
cational gap remained nearly unchanged
over the 28 years of the study.?” More-
over, these studies on socioeconomic,
racial, and ethnic disparities did not con-
sider potential threat-multiplying events
(e.g, the COVID-19 pandemic and cli-
mate change), which may further exacer-
bate these educational disparities.?**° In
summary, there are well-established,
persistent socioeconomic, racial, and
ethnic educational disparities in the Unit-
ed States that reinforce mirroring health
disparities.

OPINIONS, IDEAS, & PRACTICE

A CALL FOR MORE
EDUCATIONAL DATA

As educational and health disparities mu-
tually reinforce each other and are both
expected to be exacerbated by com-
pounding threats such as climate change,
there is a critical need to position educa-
tional variables as essential proxies in
health research and life course health
prediction. Several studies in both the
medical science and educational fields
have documented correlations between
race, ethnicity, family income, health
outcomes, and educational disparities,
underscoring the complex interplay be-
tween these factors?'*

Despite the significant potential that
educational data hold for enriching
public health understanding, their
underuse persists. We advocate the
prioritization of educational outcomes
as integral components of health re-
search because they offer invaluable
insights for gauging child health status
and predicting life course health trajec-
tories. The absence of comprehensive
national, school district, and state-level
educational data is hindering progress
in both education and health domains.
The lack of easily accessible educational
data (other than standardized test
scores) from governmental sources for
researchers is detrimental to both
educational and health research, as it
negatively affects the outcomes in both
crucial domains.

More comprehensive inclusion of ed-
ucational data in health studies neces-
sitates the establishment of robust
mechanisms that facilitate access to
national or regional data. Embracing
databases of de-identifiable data on
students’ educational records on
broader scales, especially in higher-
income countries with the capacity to
create them, such as the United States,
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presents a distinctive opportunity to
enhance public health and preventive
medicine initiatives. With a thorough in-
tegration of educational data into
health research, researchers can har-
ness a wealth of information to ad-
vance strategies addressing health
disparities and fostering improved
public health outcomes.

CONCLUSIONS

In light of the evidence we have pre-
sented, it is clear that the use of educa-
tional data in health research is crucial
yet underappreciated. Child health is an
upstream determinant of education, and
education is a clear upstream determi-
nant of health. This relationship is often
intensified, as communities often face
both health and educational disparities
and crises in a syndemic fashion. Howev-
er, educational data are often relegated
to the periphery in health research and
remain an untapped source of valuable
insights. Health researchers, policy-
makers, and practitioners must incorpo-
rate educational data more regularly in
their work, as health metrics are essential
for promoting well-being and preventing
disease. 4JPH
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870 Notes From the Field

Building Power on “Mass&Cass": A
Community-Centered Approach to
Addressing Health Resource Gaps for
Persons Experiencing Homelessness
in Boston, MA, 2021

© Kareem |. King Jr, BA, Eileen Milien, BS, Melissa Jones, Terrance Mensah, BA, MPhil, MD, and Lady Lawrence E.]. Carty, AB

In November 2021, two grassroots organizations in Boston, Massachusetts—a housing and health

justice organization and a student-led nonprofit—established an initiative to provide persons

experiencing homelessness (PEH) near the Massachusetts Avenue and Melnea Cass Boulevard

("Mass&Cass”) intersection in Boston with access to free COVID-19 education and other wrap-around

services. They partnered with hospitals, public health organizations, and advocacy groups to make this

happen. This community-driven initiative serves as a model for how to enact a sustainable pipeline for

PEH to receive health resources and information, with the voices of those directly impacted at the
center. (Am J Public Health. 2024;114(9):870-873. https://doi.org/10.2105/AJPH.2024.307713)

he COVID-19 pandemic highlighted

historic structural inequities in
both health care and resource provi-
sion that have existed in underserved
communities for decades.’ Persons
experiencing homelessness (PEH)
are among the most underserved
populations.

INTERVENTION AND
IMPLEMENTATION

The goals of this joint project with

the Rapid Acceleration of Diagnostics-
Underserved Populations (RADx-UP)
Initiative were to (1) take direction from
affected communities to address their
most acute needs, (2) empower them
with accurate health information and
resources to mitigate COVID-19 trans-
mission during the pandemic, and (3)

King etal.

show that community support is a
model for engaging unhoused people
in stable access to health care services
and resources.

As part of the community support
model, our organizations—Housing =
Health, a housing and health justice
initiative, and We Got Us, a student-led
nonprofit focused on health equity—
came together to provide COVID-19
resources and other wrap-around
services at four sites in Boston,
Massachusetts on a biweekly basis.
These locations were chosen by com-
munity members, in consultation with
the Boston Health Care for the Home-
less Program (BHCHP), a local federally
qualified health center, based on
where the most pressing needs were.
Community members had equal
decision-making power in determining

the budget for this initiative and re-
source allocation.

At each location, an outreach table
was set up to provide PEH with infor-
mation on COVID-19 vaccination, test-
ing, and other resources (Table 1). Each
quarter, resources changed to meet
emerging needs voiced by the commu-
nity. For example, in the late spring,
summer, and fall months (quarters 1
and 2), we provided items such as
sunscreen and rain ponchos. However,
quarters 3 and 4 fell during the winter
and early spring months, so we
adapted our resource kits to include
winter survival items (hats, gloves,
scarves, blankets, and hand warmers).
Those who had acute care needs
were directed to the BHCHP. This
program was driven by community
members with lived experience in being
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I TABLE 1— Number of Resource Kits Distributed, by Quarter: Boston, Massachusetts, April 1,

2022-March 31, 2023

No. of
Resource Kits
Quarter Distributed Quarter-Specific Materials All Quarters
1 842 Sunscreen, rain ponchos, prepackaged food N95 masks, surgical masks, hand sanitizer, COVID-19
tests, water bottles, soap, toothbrushes, toothpaste,
2 496 o )
granola bars, tote bags, nitrile gloves, debit cards
3 782 Winter gloves, scarves, hats, socks, hand wipes,
handwarmers, prepackaged food
4 438 Winter gloves, scarves, hats, socks, hand wipes,
handwarmers, coats, blankets, winter clothing
Total 2558

unhoused, to ensure the services pro-
vided were most in line with the needs
being expressed.

PLACE, TIME, AND
PERSONS

This project started in November 2021.
We partnered with the BHCHP to serve
as COVID-19 ambassadors for PEH
near the Massachusetts Avenue and
Melnea Cass Boulevard (“Mass&Cass”)
intersection in Boston, Massachusetts.
The BHCHP treats roughly 11000
unhoused people each year.? This pop-
ulation experiences an increased bur-
den of substance use disorder, mental
illness, and HIV, among other health
risks, because of the realities of being
unhoused.? This article describes the
intervention’s results from April 2022 to
March 2023.

PURPOSE

PEH in the United States are 6 to 10
times more likely to have unmet medi-
cal needs than the general population.”
Furthermore, the harsh conditions
faced by unhoused people put them at
increased risk for COVID-19 infection
and death.” Our goal was to create an
initiative that addresses the unique
health needs of unhoused people in

Boston, utilizing a community support
model.

At the height of the pandemic
(2020-2021), public health guidelines
noted social distancing, proper mask
wearing, and getting the COVID-19
vaccine as key measures for reducing
COVID-19 spread. City guidelines that
were put in place to limit disease
spread could not be completely fol-
lowed in shelters, because of severe
space constraints.

Organizations at the local and
state level took action to attempt to
mitigate the impact on PEH. In 2021,
the Massachusetts Legislature’s Health
Equity Task Force released a report
that recommended providing hotel
or motel rooms for unhoused people
along with guidelines for funding it,
using federal monies awarded to the
state to respond to the pandemic.® In
the same year, Housing = Health worked
with state representatives to propose a
$5 million budget request for unhoused
people to be provided with smartphones
for telehealth, which was ultimately
denied.

This trend speaks to a larger pattern
of injustice and neglect for the unique
health needs of unhoused people.
When the COVID-19 vaccine first rolled
out in December 2020, people aged
65years and older and those with

comorbidities were among the earliest
groups eligible to receive the shot. In
most states, unhoused people were
not on the list of those prioritized, even
though their likelihood of possessing
underlying comorbidities is higher than
in the general population.”® This drove
us to develop a new initiative that cen-
tered those needs at the outset.

EVALUATION AND
ADVERSE EFFECTS

From April 2022 to March 2023, we
hosted 28 outreach events and had
more than 3000 interactions at our
table. We provided PEH with COVID-19
information and over 2558 resource
kits (Figure 1). By having a consistent
presence, we were able to build rap-
port with the persons who regularly vis-
ited our table and become a trusted
source of information.

This initiative included built-in feed-
back pathways to incorporate the
community voice into our work. At
each event, individuals were asked to
complete a voluntary survey to gauge
vaccination status and asked whether
they had a smartphone that they
could use to access telehealth services;
500 people completed this survey. This
served to engage PEH in conversations
about the barriers they were facing to
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3000+ 08

\

Resource Kits Given Out

Number of

& &

2558

/

Number of
Survey Responses

540+

FIGURE 1— Dpata Showing Overall Impact of the Project: Boston, Massachusetts, April 1, 2022-March 31, 2023

receiving the vaccine or other health
care services and update them on cur-
rent public health guidelines (such as
changing regulations on masking in in-
door vs outdoor spaces). This data also
provided a pathway for us to translate
what we learned back to our institution-
al partners through regular check-ins.

In addition to the brief survey, PEH
were invited to participate in longer
interviews with our research team to
discuss their experience utilizing our
program and improvements they
would like to see in their ability to ac-
cess care; 40 people completed this in-
terview. Although many individuals
reported that they had places they
could visit to receive care (e.g., BHCHP
clinics, shelters, emergency rooms), dis-
tance was noted as a significant barrier
for this access. Providing a smartphone
for telehealth was intended to help
overcome this barrier.

Some of the major challenges we
faced included resource constraints as
emergency funding dissipated for
COVID-19 relief projects, changing city
guidelines on the kinds of resources
community groups were able to pro-
vide to PEH, and gaining support from
a medical center to implement a tele-
health initiative specifically for
unhoused people. With the help of our

King etal.

partner organizations, we were able to
address most of these challenges. Fur-
thermore, we created the infrastruc-
ture needed to start our telehealth ini-
tiative in the summer of 2023, a
method that has been shown to posi-
tively affect connection to health care

for unhoused individuals.”'©

SUSTAINABILITY

This initiative was driven by a coalition
of local nonprofit organizations, health
advocacy groups, and students (high
school, college, and graduate level)
located in Boston. We Got Us boasts a
network of students from minoritized
backgrounds dedicated to providing
accurate health information to under-
Housing =
Health, a health advocacy organization
whose founder and executive director

resourced communities."’

has over 30 years of experience operat-
ing in the housing advocacy space, has
significant ties to the local community
and understands the needs that
currently exist. By leveraging our
partnerships with the various hospitals,
national organizations, and health cen-
ters we connected with over our project
year, this initiative is continuing strong,
and expanding to incorporate

telehealth as an additional service with-
in our community support model.

PUBLIC HEALTH
SIGNIFICANCE

The COVID-19 pandemic highlighted
the health inequities that PEH face, and
our model provided the necessary in-
frastructure to support public health
measures and build rapport for future
health emergencies. Through our joint
initiative, we were able to provide con-
sistent public health resources to
unhoused people, break accessibility
barriers to COVID-19-related informa-
tion, and establish a bidirectional pipe-
line of trusted public health messaging
that spans hospitals, nonprofits, and
public health institutions. This project
also provided us with the platform we
needed for subsequent efforts to con-
nect PEH with stable access to health
care services, through telehealth. More-
over, it demonstrated the value

of empowering those most impacted
by health disparities to drive public
health relief efforts in their own com-
munities. 4JPH
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Scaling Emergency Department Opioid
Use Disorder Treatment Across
California to Reduce Overdose
Deaths, 2019-2023
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Since April 2019, CA Bridge has worked with emergency departments (EDs) in diverse geographic and

emergency care settings across California to scale up low-threshold buprenorphine access, patient

navigation programs, harm reduction services, and take-home naloxone. Between April 2019 and June
2023, 268 (81.0%) of 331 acute care hospitals in California received funding and technical assistance
from CA Bridge and completed data reporting. These hospitals provided navigation services during
279025 patient encounters and gave patients buprenorphine in 89 549 ED visits. (Am J Public Health.

2024;114(9):874-878. https://doi.org/10.2105/AJPH.2024.307710)

he emergency department (ED) is
Ta critical site for the delivery of
evidence-based harm reduction and
addiction treatment to reduce over-
dose deaths." Buprenorphine is an opi-
oid agonist medication that reduces
both all-cause and overdose mortality
among people with opioid use disorder
(OUD).%2 ED buprenorphine initiation
for the treatment of OUD is safe** and
can improve outpatient treatment link-
age.® ED naloxone distribution is feasi-
ble and acceptable.” Furthermore,
patient navigation for ED patients with
OUD can improve engagement in out-
patient services.® Many ED OUD treat-
ment and harm reduction programs
are implemented in response to state
or local regulations® or financial incen-
tives,"? or are supported by local, state,
or federal grants."" The largest state-
wide incentivized ED buprenorphine
initiative is CA Bridge in California.

Samuels et al.

INTERVENTION AND
IMPLEMENTATION

In 2016, CA Bridge began as a pilot ini-
tiative (ED Bridge) supported by the
California Health Care Foundation to
improve emergency care for individuals
with OUD using a model with three
core elements: rapid access to low-
barrier buprenorphine, navigation to
outpatient care, and harm reduction.
With additional support from the Public
Health Institute, CA Bridge expanded
across California, providing training,
technical assistance, and financial
support to deliver evidence-based ED
OUD care.

Hospitals participating in CA Bridge
were provided funding to initiate or ex-
pand the CA Bridge model within their
ED. Funding supported a local clinical
champion and a patient navigator to
provide ED patients with harm

reduction and addiction treatment
services, including buprenorphine
treatment of OUD, take-home nalox-
one, and linkage to outpatient care
(BridgeToTreatment.org). Patient navi-
gators engaged patients at the time of
their ED visit and worked with clinicians
to provide ED-administered buprenor-
phine and buprenorphine prescrip-
tions, take-home naloxone, harm
reduction education, and linkage to
outpatient addiction treatment. Linkage
included scheduling appointments,
follow-up phone calls with patients, and
transportation arrangement. The harm
reduction services provided varied by
site, and included provision of take-
home naloxone, fentanyl test strips, and
overdose prevention education. Hospi-
tal champions and navigators were
advised through clinical guidelines,
trainings, site visits, educational webi-
nars, and real-time implementation



support from CA Bridge staff. Participat-
ing sites reported information about im-
plementation milestones and aggregate
data about patients and ED services on

a quarterly basis.

PLACE, TIME, AND
PERSONS

California has 331 acute care hospitals
serving 39.24 million people in rural,
suburban, and urban areas.'? Among
these, 56 are designated public or dis-
trict municipal public hospitals, 22 are
academic medical centers, and 36 are
critical access hospitals.'® CA Bridge
was scaled across California from April
2019 through June 2023 through three
successive funding rounds. All Califor-
nia hospitals were eligible to apply for
funding. Hospitals were eligible to

Bay Area

Angeles

Greater Los Angeles

e

reapply for continued funding at the
end of each round. In the first round
(April 2019-September 2020), an initial
cohort of 52 hospitals was supported
by State Opioid Response funding.
From October 2020 to June 2022, a
second round of 200 hospitals was
supported through the California
Department of Health Care Services
(DHCS)-funded Behavioral Health Pilot
Project (75.5% newly funded). In the
third round (July 2022-June 2023), 241
hospitals were supported with funds
from the California DHCS authorized by
the American Rescue Plan Act of 2021
(27% newly funded; Figures 1 and 2).

The present evaluation includes all
ED encounters where a patient was
seen for a substance use disorder be-
tween April 2019 and June 2023 at any
of 268 participating hospitals that

b
Bay Area

e

e
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implemented the CA Bridge model
and completed data-reporting
requirements.

PURPOSE

California is the most populous state in
the United States. In 2021, more than
10898 Californians died of an opioid
overdose, with a death rate of 26.6
deaths per 100000 people.’* CA
Bridge is the primary state-supported
effort to expand ED OUD treatment.
Nearly all California hospitals (81.0%;
268/331) applied for and received
funding and technical assistance
through CA Bridge and reported data
in at least one funding round. Whereas
prior work described initial implemen-
tation efforts over the first 14 months
of the program,’” this analysis assessed

O Round 1 participating site
@ New participating site
® Site participated in prior round

I FIGURE 1— Locations of CA Bridge-Participating Hospitals in (a) First, (b) Second, and (c) Third Funding Rounds:

California, April 2019-June 2023

Note. Shown are hospitals in each funding round that completed data reporting. The first funding round (April 2019-September 2020) reached 15.7% (52/
331) of California hospitals, the second (October 2020-June 2022) reached 60.4% (200/331), and the third (July 2022-June 2023) reached 72.8% (241/331).
Atotal of 268 unique hospitals participated in at least one funding round and completed data reporting, reaching 81.0% of California hospitals.
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(Apr 2019-Sep 2020)

Sep 2020

Round 2
(Oct 2020—Jun 2022)

Jun 2022
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(Jul 2022—Jun 2023)

I FIGURE 2— ca Bridge-Participating Hospitals and Services Provided, by Funding Round: California, April 2019-June
2023

Note. ED = emergency department; OUD = opioid use disorder. Shown are CA Bridge-participating hospitals and encounters where patients were seen by a
patient navigator, identified with opioid use disorder, and administered or prescribed buprenorphine.

?Not all hospitals that participated in one round participated in the following round(s).The first funding round was April 2019 to September 2020, second
was October 2020 to June 2022, and the third was July 2022 through June 2023.

the scaling of CA Bridge implementa-
tion across California.

EVALUATION AND
ADVERSE EFFECTS

We evaluated monthly hospital-
reported data in aggregate as propor-
tions, counts, and summary statistics.
The median number of patients seen
by navigators, identified with OUD, and
administered or prescribed buprenor-
phine across hospitals was calculated
for the first and last month of data
reporting. Changes between the first
and last month were assessed using a
Wilcoxon Signed-Rank Test.

876 NotesFromtheField Somuelsetal.

Hospitals reported data for a median
29 months (interquartile range
[IQR] = 12-32). In the first implementa-
tion round at 52 hospitals, patient navi-
gators were consulted during 35905
encounters, OUD was identified at
14432 encounters, and buprenorphine
treatment (ED administration or dis-
charge prescription) was provided at
8743 encounters (Figure 2). During the
second round, when the program ex-
panded to 200 hospitals, we observed
increases in encounters with navigator
consultation (n = 146 480), OUD identi-
fication (n = 128891), and buprenor-
phine treatment (n = 537917). During
the third round, expansion to 241

hospitals resulted in an additional

96 640 navigator consults, 77922 pa-
tient encounters where OUD was iden-
tified, and 27 015 encounters where
buprenorphine treatment was provid-
ed. Across the 268 unique hospitals
from all three rounds, patient naviga-
tors were consulted in 279025 ED
encounters, OUD was identified in
221 245 encounters, and buprenor-
phine treatment was provided in

89 549 encounters (Figure 2).

During their first month of implemen-
tation regardless of funding round,
hospitals reported a median of
0 (IQR=0-1; range = 0-228)
navigator encounters, 7 (IQR = 1-24;



range = 0-258) patients identified with
OUD, and 1 (IQR = 0-5; range = 0-80)
encounter where buprenorphine was
administered or prescribed. By their fi-
nal month of data reporting, hospitals
reported a median of 24 (IQR = 6-58;
range = 0-464) navigator encounters
(P<.001), 15 (IQR = 6-39; range 0-313)
patients identified with OUD (P<.001),
and 5 (IQR = 1-15; range 0-167)
encounters where buprenorphine was
administered or prescribed (P<.001).
Provision of services was highest at EDs
with higher annual patient volumes
(Table A, available as a supplement to
the online version of this article at
http://www.ajph.org).

SUSTAINABILITY

CA Bridge implementation was sup-
ported by funding provided directly to
hospitals. Among the 203 hospitals par-
ticipating in the first two funding
rounds, the majority (n = 176; 86.7%)
reapplied for funding in the subse-
guent round to continue their program.
This suggests that participating hospi-
tals valued their program, opting to
continue to work with CA Bridge and
provide ED buprenorphine, patient nav-
igation, and harm reduction services to
ED patients with OUD.

Although CA Bridge succeeded in ini-
tial reach and scale-up to bring OUD
treatment to most California EDs, there
is a need for additional work to support
program financial sustainability, im-
prove implementation, and integrate
the ED into the continuum of sub-
stance use disorder care. Like initiatives
in other states, CA Bridge has been
funded by time-limited, state-based
opioid response grants. California has
taken several steps to support financial
sustainability for patient navigator and
ED OUD services. Under Medi-Cal,

California’s Medicaid program, hospi-
tals may bill for community health
worker services. This is an important
advancement; without sufficient patient
volumes, however, reimbursement
rates may not sustainably support full-
time staffing.

Despite success at engaging a wide
variety of hospitals, there was signifi-
cant variability in services delivery, with
a broad range of extremely high-
performing and low-performing sites,
despite equivalent and significant
resources provided to participating
sites. Further work is needed to im-
prove implementation and services
delivery at lower-performing sites and
identify and incentivize high-quality
care. With the groundwork laid by CA
Bridge to engage hospitals and estab-
lish treatment protocols, quality perfor-
mance initiatives may be effective tools
to enhance services delivery. The Cali-
fornia DHCS has established a quality
incentive pool to improve ED addiction
care at public institutions. The Health-
care Effectiveness Data and Information
Set has quality performance incentives
for outpatient addiction treatment
follow-up seven and 30 days after a sub-
stance use-related ED visit. Both of
these performance reimbursement
strategies could be leveraged to im-
prove emergency addiction care
delivery.

Participating sites are working to
sustain their navigators; however, addi-
tional initiatives at the county, state,
and federal levels are needed to sus-
tain emergency addiction care. Alto-
gether, 80.5% of participating sites
(194/241) have either sustained, or are
in the process of working to sustain,
their patient navigator. Currently,
35.7% (86/241) of CA Bridge hospitals
funded in round 3 have reported suc-
cessfully sustaining their patient

OPINIONS, IDEAS, & PRACTICE

navigator outside of CA Bridge-related
grant funding. An additional 108 sites
(44.8%) are in the process of making
the position permanent. Although this
is an important and meaningful start to
maintaining current patient navigation
services among CA Bridge hospitals,
many hospitals are at risk for losing
their programs without future funding.
To maintain patient navigators who fa-
cilitate the delivery of high-quality care
to patients with OUD, reimbursements
and quality performance incentives are
needed at state and national levels to
ensure adequate funding of these es-
sential ED services.

PUBLIC HEALTH
SIGNIFICANCE

The CA Bridge model bundles three pri-
mary evidenced-based interventions for
ED patients with OUD—Ilow-threshold
buprenorphine, harm reduction, and link-
age to long-term outpatient care through
patient navigation. The rapid, successful
scale-up of CA Bridge across California
suggests that this is a promising imple-
mentation model for dissemination to
other states to expand low-threshold
addiction treatment access as part of a
national strategy to address the over-
dose crisis. AJPH
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he COVID-19 pandemic has under-
Tscored the deep connection
between public health and political
partisanship in the United States. The
study by Woolf et al. in this issue of
AIPH (p. 882) highlights significant differ-
ences in excess death rates across
states and points to a troubling link be-
tween political leanings and mortality
rates. The authors found that the states
led by Republican governors and those
with greater Republican representation
experienced higher excess death rates
during critical periods of the pandemic,
highlighting the need to prioritize
evidence-based decision-making over
political considerations.

POLITICS, POLITICAL
PARTISANSHIP, AND
PANDEMIC RESPONSE

The findings align with those from

the book Pandemic Politics: The Deadly
Toll of Partisanship in the Age of COVID
by Gadarian et al.," which further
supports the impact of political polari-
zation on public health outcomes.

On the basis of six public opinion

surveys from March 2020 to April 2021,
Gadarian et al. found that Democrats
exhibited more prohealth behaviors,
such as hand washing and mask
wearing, than Republicans. Overall,

the evidence emphasizes the real-life
impact of political decisions on policies
and people’s lives. An urgent need
exists for a united, nonpartisan,
evidence-based approach to managing
public health crises that goes beyond
political divides and prioritizes the
well-being of all citizens with a health
equity lens.

POLITICAL INFLUENCE
AND EXCESS DEATHS

The research of Woolf et al. on excess
death rates during the COVID-19 pan-
demic adds to the body of work linking
political partisanship and mortality im-
pact across the United States. The
study reveals that the United States
experienced an estimated 1277697
excess deaths from March 2020 to
July 2023. States led by Republican
governors and those with greater Re-
publican representation saw higher

EXCESS DEATHS FROM COVID-19 AIDI—I

excess death rates, especially during
the prevaccine and early vaccine
phases. According to the study, com-
pared with those led by Democratic
governaors, excess death was 64.5 per
100000 population higher in the
states led by Republican governors
across the five phases of the
pandemic.

This pattern highlights how political
decisions directly impacted public
health, as Republican-led states were
less likely to implement preventive pub-
lic health and social measures (also
known as nonpharmaceutical interven-
tions) such as face masks and physical
distancing,® ™ likely leading to higher
mortality rates. Extensive literature on
political and ideological differences not-
ed that, compared with the liberal or
Democratic views, conservative or
Republican ideology is less responsive
to radical policy measures with critical
impact on personal autonomy (i.e., poli-
cies that challenge the “status quo”)
and economic growth.> Conservative
views and beliefs might have led to pri-
oritizing personal autonomy over col-
lective altruism and resilience and the
potential economic growth over human
lives. Similar patterns of differential
adoption of public health policies by
political partisanship and their impact
on COVID-19 morbidity and mortality
were reported elsewhere, such as in
Brazil.®” While the study relied on wide-
ly used statistical modeling methods,
the authors acknowledged the poten-
tial influence of confounding variables
such as age distribution, racial/ethnic
composition, and socioeconomic sta-
tus, which were not fully adjusted for.
These factors have been shown to have
differential impacts on morbidity and
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mortality associated with the COVID-19
pandemic®"

The report by Woolf et al. provides
valuable data on excess deaths in the
United States overall and by state,
which could benefit from including the
uncertainties around the estimates,
such as 95% confidence intervals. The
study also revealed that more than half
of the excess deaths occurred after
vaccines became widely available,
pointing to the impact of political
partisanship on vaccine uptake and
public health compliance. A cautious
interpretation of these findings is re-
quired because the study was not
designed to estimate the effect of
COVID-19 vaccination on excess
deaths. The analysis reported the ex-
cess deaths by the timeline of vaccine
availability without taking into account
the uptake of the vaccines. There was
substantial variability across the states
regarding COVID-19 vaccine coverage,
speed, and uptake. Moreover, back-
ground COVID-19 infection rate,
uptake, and adherence to nonpharma-
ceutical interventions also varied
substantially by state. Lastly, even
though the study does not measure
the direct causal effect of political
ideology on excess deaths, it clearly
provides the differential impacts of
the estimated causal effect of the pan-
demic and associated policy measures
on excess deaths by political partisan-
ship at the individual and policy levels.
This is a critical contribution of the
study.

Integrating findings from the study
by Woolf et al. on excess death rates
with insights from the work of others
paints a clearer picture of how political
partisanship shaped the public health
landscape during the COVID-19

Chowell and Islam

pandemic."'? Collectively, these find-
ings portray how the fragmented re-
sponse to COVID-19 exacerbated the
pandemic’s toll and deepened societal
inequities. Looking ahead, fostering
bipartisan cooperation and strictly ad-
hering to scientific guidelines will be
essential in mitigating the impacts of
future public health emergencies.
These insights support the case for pol-
icy reforms to bridge the partisan divi-
de and safeguard public health. This
can be achieved through transparent
communication, consistent policies
across political lines, and robust public
health education campaigns prioritizing
facts over politics."*"® There are hun-
dreds of societal and policy examples
jointly supported by the Republicans
and Democrats (e.g., Social Security,
affordable housing, prekindergarten
education). Therefore, a bipartisan pan-
demic preparedness roadmap could
be agreed upon highlighting the nuan-
ces of critical issues of differences such
as personal autonomy during a pan-
demic or similar health emergencies
(e.g., highlighting the greater societal al-
truism and resilience, and its potential
beneficial effects on at-risk populations,
such as the elderly and those with
underlying chronic diseases) and
prioritizing human lives over economic
growth.

The COVID-19 pandemic has had a
profound toll on human lives. Moving
forward, public health strategies must
be grounded in science and equity, free
from political interference. The lessons
from this pandemic should serve as
guiding principles as we strive toward
establishing a more resilient and united
public health system capable of safe-
guarding and enhancing the well-being
of all individuals. 4JPH
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Objectives. To estimate state-level excess death rates during 2020 to 2023 and examine differences by

region and partisan orientation.

Methods. We modeled death and population counts from the Centers for Disease Control and Prevention

to estimate excess death rates for the United States, 9 census divisions, and 50 states. We compared

excess death rates for states with different partisan orientations, measured by the party of the seated

governor and the level of partisan representation in state legislatures.

Results. The United States experienced 1277 697 excess deaths between March 2020 and July 2023.
Almost 90% of these deaths were attributed to COVID-19, and 51.5% occurred after vaccines were

available. The highest excess death rates first occurred in the Northeast and then shifted to the South and

Mountain states. Between weeks ending June 20, 2020, through March 19, 2022, excess death rates were

higher in states with Republican governors and greater Republican representation in state legislatures.

Conclusions. Excess death rates during the COVID-19 pandemic varied considerably across the US

states and were associated with partisan representation in state government, although the influence of
confounding variables cannot be excluded. (Am J Public Health. 2024;114(9):882-891. https://doi.org/
10.2105/AJPH.2024.307731)

he United States experienced a

dramatic increase in excess deaths
during the COVID-19 pandemic, as
many studies have documented.'™
“Excess deaths” refers to the difference
between observed deaths from all
causes and the number that would be
expected under normal circumstances.
During the COVID-19 pandemic, this
difference was largely explained by
COVID-19 deaths, but some of the
increase reflected deaths attributed
to non-COVID-19 causes, such as
uncounted or miscoded COVID-19
deaths and deaths among people
without COVID-19 who died from
other causes induced by the pandemic

Woolfetal.

(e.g., acute emergencies, chronic dis-
eases, behavioral health crises).

The United States experienced more
deaths from COVID-19, a higher rate of
excess deaths, and larger losses in life
expectancy than other high-income
countries.'®3 The US mortality experi-
ence was the product of differential
mortality trends in the 50 states, but
few studies have compared excess
death rates at the state level. Previous
studies that did report excess death
rates by state did so only for 2020
through mid-2021.

Existing state-level data suggest that
excess death rates at the onset of the
pandemic in spring 2020 were highest

in states where the outbreak first oc-
curred (e.g., New York, New Jersey), but
patterns shifted over time. As the pan-
demic spread to other regions, such

as the South, states adopted different
response plans and experienced dispa-
rate mortality outcomes. For example,
1 study found that states that ended
lockdowns earlier in May and June of
2020 experienced longer surges in ex-
cess deaths during summer 2020 than
those that reopened later.*

The politicization of public health
created a sharp partisan divide in how
states responded to the pandemic.'*
In general, states with Republican
governors and conservative political



orientations were more resistant to en-
forcement of pandemic control mea-
sures (e.g., masking, social distancing,
COVID-19 vaccination) than those with
Democratic leadership, potentially in-
creasing excess deaths.””™'” One analy-
sis suggested that more conservative
states, notably those in the South,
experienced more excess deaths
during the Delta-variant surge in fall
2021."® Another study reported that
excess death rates during June 2020 to
April 2022 were higher in states with
Republican governors and those with
larger Republican representation in the
state legislature than states with Demo-
cratic governors or a larger Democratic
presence in the legislature.”® A multivar-
iate analysis found that COVID-19 out-
comes were not associated with the
governor's party but were associated
with votes for the 2020 Republican
presidential candidate.”®

In this study, we aimed to estimate
state-level excess death rates from 2020
to 2023 and to examine differences by
region and partisan orientation. This
article contributes to the literature in 4
ways. First, by extending the analysis to
2023, it provides the most current esti-
mates of state-level excess death rates
during the COVID-19 pandemic. Second,
it compares outcomes across 5 distinct
phases of the pandemic, including the
initial outbreak, the prevaccine period,
and the vaccine period during which vac-
cination coverage expanded and then
stabilized, and a quiescent period during
which no major surges in mortality oc-
curred. Third, it compares excess death
rates across US Census divisions and
states with partisan orientations, mea-
sured by both a binary variable (party of
the seated governor) and ordinal vari-
able (degree of partisan representation
in state legislature). Finally, it employs a
sophisticated modeling method to

estimate excess deaths and examines
the proportion of excess deaths attribut-
ed to COVID-19.

METHODS

We obtained weekly death data for the
50 US states and the District of Colum-
bia from the National Center for Health
Statistics for the weeks ending March 7,
2020, through the week ending July 1,
2023,%" and for the same weeks during
the preceding 6 years (2014-2019).%
The analysis included total deaths and
deaths from COVID-19. COVID-19 deaths
included those in which COVID-19 was
cited on death certificates as an underly-
ing or contributing cause. Population
counts for 2020 to 2023 were obtained
from the projected population counts
provided by Centers for Disease Control
and Prevention Wide-ranging ONline
Data for Epidemiologic Research (CDC
WONDER).?® The partisan orientation of
governors and state legislators by year
was obtained from the National Confer-
ence of State Legislatures.* Data on the
partisan composition of state legislatures
excluded Nebraska, which has a unicam-
eral and nonpartisan legislature.

Estimation of Excess
Death Rates

We employed a hierarchical general-
ized linear mixed model to predict
expected deaths based on historical
patterns. We estimated expected
deaths and their corresponding 95%
confidence intervals (Cls) by fitting the
model to weekly death counts, assum-
ing a negative binomial distribution to
account for potential overdispersion.
The analysis covered the period from
December 29, 2013, to February 29,
2020, with data drawn from the
September 20, 2023, data set.

EXCESS DEATHS FROM COVID-19

The selected model, chosen for its
optimal fit as detailed in the “Model
comparisons” section of the Appendix
(available as a supplement to the online
version of this article at https://ajph.
org), utilized a combination of harmonic
functions to account for seasonality
and adjusted for annual trends through
a continuous year effect. Notably, the
model allowed for variations in seasonal
and temporal trends at the state level.

We defined excess deaths as the dif-
ference between observed and expected
deaths predicted by the model. We
computed excess death rates by divid-
ing the number of excess deaths by the
respective state's population count for
the corresponding year.

Phases of Analysis

We calculated the results for the total
period (weeks ending March 7, 2020,
through July 2, 2023) and for 5 distinct
phases of the pandemic:

e Phase 1 (weeks ending March 7,
2020, through June 13, 2020y):
Phase 1 represents the initial out-
break of the COVID-19 pandemic
and the first surge in mortality,
which reached its nadir by the week
ending June 13, 2020. This phase
was marked by lockdowns and in-
creasingly partisan debates over
when to reopen and how strongly
to trust public health guidance.

e Phase 2 (weeks ending June 20,
2020, through March 13, 2021):
Phase 2 represents the prevaccine
era, during which state policies
on masking, social distancing, and
congregate events became more
politically polarized. The week
ending March 13, 2021, marks the
nadir in deaths following the winter
2020-2021 surge.
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e Phase 3 (weeks ending March 20,
2021, through March 19, 2022):
Phase 3 represents the early vac-
cine period, during which popula-
tion uptake of COVID-19 vaccines
was increasing and the fall 2021
Delta and Omicron variant surge
and the winter 2021-2022 surges
occurred. Although COVID-19 vac-
cines were first available to the
public in December 2020, only
24.1% of the US population had re-
ceived 1 dose as of March 15, 2021,
when this phase began.?> Bollyky
et al.?® marked March 15, 2021, as
the start of the vaccine era. This
phase ended on March 19, 2022,
after completion of the winter
2021-2022 surge and after February
2022, when uptake of COVID-19
vaccines began to plateau, with
76.9% of the population having
received 1 dose.”®

e Phase 4 (weeks ending March 26,
2022, through February 4, 2023):
Phase 4 captures the period of
stabilizing vaccine coverage and
includes the winter 2022-2023
surge, the nation’s last major surge
in COVID-19 deaths.

e Phase 5 (weeks ending February 11,
2023, through July 2, 2023): Phase 5
captures a relatively quiescent period
marked by no major surges.

Analysis by Census Division

In addition to calculating rates at the
state level, we also calculated rates for
9 US Census Bureau divisions: Division
1 (New England), Division 2 (Middle
Atlantic), Division 3 (East North Central),
Division 4 (West North Central), Division 5
(South Atlantic), Division 6 (East South
Central), Division 7 (West South Central),
Division 8 (Mountain), and Division 9
(Pacific).

Peer Reviewed  Woolfetal.

Analysis by Partisan
Orientation

We stratified excess death rates for
each phase based on partisan affilia-
tion, using 3 measures. First, we calcu-
lated rates by phase for states with
Democratic or Republican governors,
based on the party affiliation of the
seated governor in the designated
year. Second, we calculated rates for
states with 4 different levels of Republi-
can representation in the state legisla-
ture: less than 33% (group 1), 33% to
49% (group 2), 50% to 66% (group 3),
and 67% or more (group 4). Represen-
tation of greater than 50% is necessary
for party control, and the majority party
can exert greater influence if it holds
enough seats (usually 67% or greater)
to override a governor’s veto. Accord-
ingly, the groups were defined to cap-
ture Democratic control with (group 1)
or without (group 2) veto-override pow-
er and Republican control with (group
4) or without (group 3) veto-override
power. Third, we calculated rates for
states with 4 different levels of control
over the branches of government, in-
cluding 2 “trifecta” scenarios in which
either Democrats or Republicans held
the governor's seat and controlled both
chambers, and 2 scenarios of divided
government in which the governor’s
party controlled only 1 chamber.
Partisan affiliation for each phase
was based on data from the National
Conference of State Legislatures for
the election that immediately preceded
the start of each phase. As shown in
the Appendix, Tables A through C
(available as a supplement to the online
version of this article at https://ajph.org),
the number of states varied by year
for each of the 3 measures (number
of governors, by party; level of
Republican representation; and control

over branches of government). We de-
termined the statistical significance of
differences in mortality rates among
states grouped by partisan affiliation
with the x? test, pairwise comparison

of proportions test (with P value adjust-
ment utilizing the Benjamini-Hochberg
procedure), and the Wilcoxon rank sum
test. We conducted data cleaning and
preparation in SAS version 9.4 (SAS
Institute Inc, Cary, NC), and we con-
ducted statistical analyses in RStudio ver-
sion 1.3.1093 (RStudio, PBC, Boston, MA).

RESULTS

Over the entire study period (phases
1-5, March 2020 through June 2023),
an estimated 1277 697 excess deaths
occurred in the United States, including
1130696 (88.5%) deaths attributed to
COVID-19. Table 1 provides excess
deaths and death rates for the 9 cen-
sus divisions, the 50 states, and the Dis-
trict of Columbia. Appendix Figures A
through E (available as a supplement to
the online version of this article at
https://ajph.org) map the geographic
distribution. Over the course of the en-
tire period, excess death rates were
highest in East South Central, Moun-
tain, and West South Central census
divisions. The 10 states with the highest
excess death rates were West Virginia,
New Mexico, Mississippi, South Caroli-
na, Wyoming, Louisiana, Arizona, Ken-
tucky, Arkansas, and Alabama.

Excess Death Rates
by Phase

Excess death rates in the United States
increased from phase 1 (44.6 per
100000) to phase 2 (140.7 per 100 000)
and phase 3 (150.1 per 100 000)

and then fell dramatically during

phase 4 (44.6 per 100 000) and phase 5
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I TABLE 1— Excess Death Rates, by Phase, US Census Divisions, and States: 2020-2023

Excess Death Rates (per 100 000 Population)

Phase 1: Phase 2: Phase 3: Early Phase 4: Stable Phase 5:
Outbreak? Prevaccine® Vaccine® Vaccine? Quiescent® overallf
United States 44.6 140.7 150.1 44.6 0.1 94.0

Region 1: Northeast

Division 1: New England 86.6 46.4 50.1 19.3 -16.3 46.4
Connecticut 119.9 75.5 64.8 26.2 —-20.0 66.5
Maine -1.8 50.6 146.2 80.7 6.8 70.6
Massachusetts 109.6 23.8 17.8 -0.2 —-25.0 31.4
New Hampshire 25.1 49.9 72.9 59.7 7.0 53.5
Rhode Island 73.4 86.4 28.5 -31.9 -22.0 335
Vermont 17.6 32,6 81.9 47.1 0.8 44.9

Division 2: Mid-Atlantic 149.8 87.7 79.4 4.6 -214 74.9
New Jersey 179.5 65.0 46.1 -221 -32.6 58.5
New York 200.2 75.0 771 25.7 -11.9 91.6
Pennsylvania 50.6 123.9 107.6 -7.9 -27.6 61.6

Region 2: Midwest
Division 3: East North Central 48.6 130.8 152.8 33.0 -5.3 89.9

2
Illinois 66.3 115.4 114.4 36.9 -23 825 z
Indiana 43.9 152.9 171.7 38.7 -9.6 99.1 é’
Michigan 68.8 97.6 168.1 337 -5.8 90.6 g
Ohio 28.5 171.6 190.6 22.7 -8.6 101.2 :‘E
Wisconsin 18.2 120.8 115.9 36.5 0.1 727 _E
Division 4: West North Central 18.4 137.7 130.5 35.6 -1.4 80.0 ‘%
lowa 17.2 137.4 103.7 25.3 -5.7 69.6 N
Kansas 8.9 164.7 157.6 47.2 8.9 96.7 i
Minnesota 26.6 76.4 95.8 38.1 4.2 60.0
Missouri 21.5 173.8 180.5 51.9 -1.9 106.1
Nebraska 5.1 111.8 86.8 (2.0 -3.5 49.5
North Dakota 20.2 200.5 121.6 0.1 -28.7 78.7
South Dakota 0.4 220.7 108.3 (0.9) —-35.2 73.3

Region 3: South

Division 5: South Atlantic 27.8 144.5 181.8 53.4 0.8 101.0
Delaware 67.1 130.3 168.7 77.7 18.0 115.0
District of Columbia 156.5 151.5 233.2 94.8 17.2 164.7
Florida 13.7 134.7 190.2 375 -6.7 90.8
Georgia 31.0 173.5 193.7 56.3 0.7 112.8
Maryland 69.9 100.4 82.6 134 -12.8 62.8
North Carolina 17.6 141.0 176.1 63.3 5.8 100.0
South Carolina 284 229.4 243.6 80.9 12.8 148.0
Virginia 31.6 116.3 154.9 71.2 12.7 96.1
West Virginia 25.0 195.4 353.2 149.1 17.9 185.5

Division 6: East South Central 25.5 216.5 246.6 59.6 0.9 136.7
Alabama 31.7 243.6 2201 29.7 -4.0 129.9
Kentucky 18.5 170.5 258.3 86.4 11.6 136.1
Mississippi 50.5 266.9 263.4 78.1 2.7 165.2

Continued
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B TABLE 1— continued

Excess Death Rates (per 100 000 Population)
Phase 1: Phase 2: Phase 3: Early Phase 4: Stable Phase 5:
Outbreak?® Prevaccine® Vaccine® Vaccine? Quiescent® overallf
Tennessee 14.6 204.9 249.8 54.7 -3.3 129.3
Division 7: West South Central 19.1 196.3 185.7 44.5 2.9 111.0
Arkansas 6.0 2145 228.7 76.4 5.6 132.2
Louisiana 82.6 188.5 225.6 69.5 7.7 143.2
Oklahoma 6.7 207.8 2243 52.8 -7.2 120.6
Texas 11.6 194.1 169.7 36.1 3.2 102.3
Region 4: West
Division 8: Mountain 21.7 157.0 193.7 67.9 135 112.2
Arizona 26.6 219.3 219.4 87.0 21.8 141.1
Colorado 36.8 98.2 165.4 67.6 16.2 95.5
Idaho -3.5 97.3 169.7 22.0 -8.9 68.5
Montana -7.4 138.6 204.2 104 -15.1 82.4
Nevada 1.7 160.0 192.1 63.6 121 108.1
New Mexico 40.0 220.9 300.1 118.8 31.8 177.7
Utah 5.3 75.8 96.6 254 —6.6 48.5
Wyoming 17.4 169.5 262.9 94.0 31.1 143.7
Division 9: Pacific 15.5 135.0 114.2 66.1 16.0 86.1
Alaska 2.2 84.3 2254 117.4 38.2 116.5
California 18.8 164.3 105.7 61.2 16.1 90.9
Hawaii -3.2 29.0 95.7 68.1 12.8 50.6
Oregon 4.0 52.2 167.9 94.2 21.2 84.6
Washington 8.2 41.0 123.1 724 10.5 63.5

®Mar 7, 2020-jun 13, 2020.
Bjun 20, 2020-Mar 13, 2021.
°Mar 20, 2021-Mar 19, 2022.
9Mar 26, 2022-Feb 4, 2023.
Feb 11, 2023-Jul 2, 2023.
fMar 7, 2020-Jul 2, 2023.

(0.1 per 100 000). Fully 657 945 (51.5%)
of the excess deaths (and 580961
[51.4%] of the deaths attributed to
COVID-19) occurred in phases 3
through 5, after COVID-19 vaccines
were available. The census divisions
and states with the highest excess
death rates varied as the pandemic
unfolded, with the highest rates first
occurring in the Northeast and then
shifting to the South and Mountain
states.

In phase 1 (March-June 2020),
reflecting the outbreak of the pandem-
ic, the Middle Atlantic division

Peer Reviewed  Woolfetal.

experienced the highest excess death
rates (149.8 per 100 000), driven by
deaths in New York and New Jersey.
The 10 states with the nation's highest
excess death rates during phase 1
were 2 Middle Atlantic states (New York
[200.2 per 100000], New Jersey [179.5
per 100000]), 3 New England states
(Connecticut [119.9 per 100 000],
Massachusetts [109.6 per 100 000],
Rhode Island [73.4 per 100000]), 2
South Atlantic states (Maryland [69.9
per 100 000], Delaware [67.1 per
100000)), 2 East North Central states
(Michigan [68.8 per 100 000], lllinois

[66.3 per 100000]), and 1 West South
Central state (Louisiana [82.6 per
100000]).

In phase 2 (June 2020-March 2021),
reflecting the prevaccine era during
which excess death rates climbed and
pandemic control relied on masking
and social distancing, the highest ex-
cess death rates occurred in the East
South Central, West South Central, and
Mountain divisions (216.5 per 100000,
196.3 per 100000, and 157.0 per
100000, respectively). The 10 states
with the nation's highest excess death
rates during phase 2 were 3 East South



Central states (Mississippi [266.9 per
100000], Alabama [243.6 per 100 000],
Tennessee [204.9 per 100000]), 2 West
South Central states (Arkansas [214.5
per 100 000], Oklahoma [207.8 per
1700000]), 2 Mountain states (New
Mexico [220.9 per 100 000], Arizona
[219.3 per 100000]), 2 West North
Central states (South Dakota [220.7 per
100000], North Dakota [200.5 per
1000007]), and 1 South Atlantic state
(South Carolina [229.4 per 100 000]).

Phase 3 (March 2021-March 2022)
marked the period when COVID-19 vac-
cines became available—with uptake
varying across the country—and when
the Delta and Omicron variants caused
large surges, producing the nation’s
highest excess death rates. During this
period, the highest excess death rates
again occurred in the East South Cen-
tral, Mountain, and West South Central
divisions (246.6 per 100000, 193.7 per
100000, and 185.7 per 100000, re-
spectively). The 10 states with the
nation’s highest excess death rates
were 3 East South Central states
(Mississippi [263.4 per 100 000],
Kentucky [258.3 per 100 000], Tennessee
[249.8 per 100 000]), 2 Mountain states
(New Mexico [300.1 per 100 000],
Wyoming [262.9 per 100000]), 2
South Atlantic states (West Virginia
[353.2 per 100 000], South Carolina
[243.6 per 100 000]), 2 West South
Central states (Arkansas [228.7 per
100000], Louisiana [225.6 per
1000007), and 1 Pacific state (Alaska
[225.4 per 100 000)).

In phase 4 (March 2022-February
2023), during which vaccination uptake
stabilized across much of the country
and excess death rates declined, the
highest excess death rate (67.9 per
100000) occurred in the Mountain
division. The highest excess death
rates occurred in 3 Mountain states

(New Mexico [118.8 per 100000],
Wyoming [94.0 per 100 000], Arizona
[87.0 per 100000]), 2 South Atlantic
states (West Virginia [149.1 per
100000], South Carolina [80.9 per
100000)), 2 Pacific states (Alaska
[117.4 per 100000], Oregon [94.2 per
100000)), 2 East South Central states
(Kentucky [86.4 per 100 000], Mississippi
[78.1 per 100 000]), and 1 New England
state (Maine [80.7 per 100 000]).

In phase 5 (February 2023-July 2023),
a period marked by no large surges
and negative excess death rates, the
Pacific division again experienced
the highest rates (16.0 per 100 000).
The highest excess death rates occurred
in 4 Mountain states (Wyoming [31.1
per 100 000], New Mexico [31.8 per
100000], Arizona [21.8 per 100 000],
Colorado [16.2 per 100 000]), 3 Pacific
states (Alaska [38.2 per 100 000], Oregon
[21.2 per 100 000], California [16.1 per
100 0007), and 2 South Atlantic states
(Delaware [18.0 per 100 000], West
Virginia [17.9 per 100 000]).

The lowest excess death rates also
varied by phase. By division, the lowest
rates occurred in the Pacific and West
(North and South) Central divisions in
phase 1; New England, Middle Atlantic,
and East North Central divisions in
phase 2; New England, Middle Atlantic,
and Pacific divisions in phase 3; and
Middle Atlantic, New England, and East
North Central divisions in phase 4. In
phase 5, Middle Atlantic, New England,
and East and West North Central divi-
sions experienced negative excess
death rates.

Excess Death Rates by
Partisan Affiliation

States with Republican governors expe-
rienced lower excess death rates in
phase 1 but significantly higher death

EXCESS DEATHS FROM COVID-19

rates in phases 2 and 3 than did states
with Democratic governors (P<.007;
Figure 1 and Appendix Table D). In
phase 4, excess death rates were slight-
ly higher in states with Democratic gov-
ernors (P<.001). Rates did not differ
during phase 5 (P>.99), the period
marked by no COVID-19 surges.

In phases 1 through 3, excess death
rates generally exhibited a gradient
based on the degree of Republican
representation in the state legislature
(Figure 2). Increasing Republican
representation was associated with
lower excess death rates during phase
1 but higher excess death rates during
phases 2 and 3 (P<.001). States with
33% to 49% of seats occupied by
Republicans experienced the lowest
death rates in phase 2 and the highest
death rates in phase 4 (P<.001). No sig-
nificant differences were observed in
phase 5 (P>.99).

States with unified Republican gov-
ernment (Republican governor and Re-
publican control over both chambers of
the legislature) experienced the lowest
excess death rates in phase 1 but the
highest excess death rates in phases 2
and 3 (P<.001; Figure 3). In phase 4,
states with unified Democratic govern-
ment experienced the highest excess
death rates (P<.001). During phases 2
through 4, states with a Republican
governor and a divided legislature had
the lowest rates (P<.001). No differ-
ences were observed in phase 5
(P>.99).

DISCUSSION

This study estimated that the United
States experienced 1277697 excess
deaths between March 2020 and July
2023, 88.5% of them (1 130696) involv-
ing deaths attributed to COVID-19.
More than half (51.4%) of US deaths
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Note. The list of states in each category is provided in Appendix Table A (available as a supplement to the online version of this article at https://doi.org). See
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Note. The list of states in each category is provided in Appendix Table B (available as a supplement to the online version of this article at https://doi.org). See
Appendix Table D for source data.
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See Appendix Table D for source data.

attributed to COVID-19 occurred after
COVID-19 vaccines were available (dur-
ing phases 3 through 5). Observational
studies suggest that COVID-19 vaccina-
tion could have prevented the majority
of these deaths.?®?’ Lower vaccination
coverage was predictive of infection
and higher mortality rates.?®29 In addi-
tion, many deaths during the prevac-
cine periods might also have been
prevented by greater adherence to
masking, social distancing, and other
measures to curb viral transmission.
The states with the highest excess
death rates varied as the pandemic
unfolded. States in the Middle Atlantic
census division (e.g., New York, New
Jersey) experienced the highest rates
at the outbreak of COVID-19, but the
high-impact areas then shifted to the
South and later to the Mountain states.
Understanding the reasons for these

geographic patterns will require further
research. Some explanations are intui-
tive: the early concentration in the Mid-
dle Atlantic states likely represented
the outbreak of the pandemic in large
population centers like New York City
when this region, like most of the coun-
try, did not understand the disease and
was unprepared to implement pandemic
control measures to prevent rapid trans-
mission of the highly lethal virus.

This study found that states with
Republican governors or a larger repre-
sentation of Republican lawmakers in
the legislature generally experienced
lower excess death rates in phase 1
(the initial outbreak of COVID-19) and
higher rates in phase 2 (the prevaccine
period during which pandemic re-
sponse plans became highly politicized)
and phase 3 (the period when the
COVID-19 vaccine became available

and levels of uptake varied by state).
During phases 2 and 3, states with uni-
fied Republican control of state govern-
ment experienced the highest excess
death rates, whereas a handful of
states with Republican governors and
divided legislatures (Maryland, Massa-
chusetts, New Hampshire, and Ver-
mont) experienced the lowest rates.
During phase 4—by slight but statisti-
cally significant margins—states with
Democratic governors and those with
unified Democratic control experienced
the highest excess death rates.

The association between partisan ori-
entation and excess deaths should be
interpreted with caution because the
study did not adjust for other potential
confounding variables or demonstrate
a causal pathway to account for ob-
served outcomes. Potential confounding
variables include baseline predisposing
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characteristics that might have contrib-
uted to state variation in excess death
rates, such as differences in age distri-
bution, racial/ethnic composition, so-
cioeconomic status, rurality, and the
prevalence of comorbid health condi-
tions.?® For example, calculating age-
specific or age-adjusted excess death
rates, as others have done, might
clarify differences across states for
more comparable groups.'® Before
the pandemic, counties that voted for
Republican presidential candidates ex-
perienced higher mortality rates.®' The
populations residing in conservative
states often have lower educational
attainment, high poverty rates, and di-
minished access to health care. These
and other factors—including a higher
prevalence of chronic diseases and
other comorbid conditions that in-
creased susceptibility—may have con-
tributed to higher case-fatality rates.
Other sources of confounding include
dynamic, time-variant circumstances
during the phases of the pandemic,
such as viral surges and changes in
COVID-19 infection rates, access to
health care or personal protective
equipment (e.g., masks), and vaccina-
tion coverage.®> Moreover, the popula-
tions that predominate in states with
certain partisan orientations (and whose
voting preferences determine the parti-
san composition of state government)
inhabit different information environ-
ments and may have exhibited different
attitudes and behaviors that influenced
outcomes (e.g., resistance to pandemic
control measures, vaccine hesitancy).*
Finally, the hypothesis that partisan
orientation was associated with excess
deaths because of harmful policy choices
is compelling but was not formally tested.
Doing so would require a complex com-
puting task involving the collection and
modeling of thousands of data points to

Woolfetal.

reflect the variety of executive actions,
legislation, and court rulings that states
enacted, modified, rescinded, and
reenacted over time. Examples include
stay-in-place orders (lockdowns), mask-
ing, restrictions on social distancing and
large gatherings, and the implementation
and mandating of vaccination.®* A multi-
variate analysis that comprehensively
accounts for the dynamic change in
these policies and adjusts for baseline
and dynamic, time-variant confounding
variables was beyond the scope of this
article but is encouraged for future re-
search. One such analysis suggested that
the association between partisan orien-
tation and mortality was attenuated by
other covariates.?°

This study has other limitations that
should also be considered. The calcula-
tion of excess death rates relied on
modeling assumptions and did not
account for infection and vaccination
rates. Variations in rates across differ-
ent phases of the pandemic were de-
pendent on the dates chosen for those
phases, which likely differed across
states and regions. Partisan affiliation
was determined based on the most
recent election but may have changed
during the phase.

Accordingly, the association between
partisan orientation and excess death
rates is intriguing but must be interpreted
with caution, given the potential for in-
teraction effects. The degree to which
excess deaths during the COVID-19
pandemic reflect policy choices by
elected officials warrants further re-
search using study designs that can
isolate the independent effects of policy
contexts. 4JPH
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Psychosocial Syndemic Burden,
Sexual Behaviors, and Engagement in
HIV Prevention Care Among Sexual
and Gender Minority Youths: United

States, 2022

© Pablo K. Valente, MD, PhD, MPH, Raghavee Neupane, MPH, Lisa Eaton, PhD, and Ryan J. Watson, PhD

Objectives. To examine linear and nonlinear associations between psychosocial syndemic factors and
HIV risk and engagement in HIV prevention care among sexual and gender minority (SGM) youths.

Methods. Between February and October 2022, we recruited 17578 SGM youths aged 13 to 18years in
the United States for an online survey. We examined the relationship of syndemics (i.e., binge drinking,
drug use, sexual victimization, and anti-lesbian, gay, bisexual, and transgender discrimination) with sexual
behaviors (i.e., sexual initiation, condomless anal or vaginal sex, and number of sexual partners) and HIV
prevention care (i.e., HIV testing, preexposure prophylaxis awareness and utilization) using regression.

Results. Psychosocial syndemic burden (number of syndemic factors reported) was linearly and
cubically associated with engagement in sexual behaviors. Psychosocial syndemic burden was linearly
associated with higher HIV testing and preexposure prophylaxis awareness and cubically associated with
higher preexposure prophylaxis utilization.

Conclusions. Our findings are evidence of synergism across psychosocial syndemic factors regarding
HIV risk and engagement in HIV prevention care among SGM youths in the United States.

Public Health Implications. Multicomponent interventions may help reduce HIV risk and promote
access to HIV prevention services among SGM individuals aged 13 to 18years. (Am J Public Health.

2024;114(9):892-902. https://doi.org/10.2105/AJPH.2024.307753)

exual and gender minority (SGM)
Syouths aged 13 to 24 years bear a
disproportionate burden of the HIV epi-
demic, accounting for more than 80%
of new HIV diagnoses in their age
group.” Behaviors associated with HIV
transmission, including condomless
sex, multiple sexual partners, and sexu-
alized drug use, are more prevalent
among SGM youths than among their
heterosexual counterparts, contribut-
ing to heightened HIV risk among this
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population.?? Suboptimal engagement
in HIV prevention care among SGM
youths also contributes to continued
HIV transmission.? In particular, preex-
posure prophylaxis (PrEP) uptake
among youths younger than 18 years is
low, with only 1.1% of commercially in-
sured individuals in the United States
with PrEP indications having received a
prescription.”

Increased HIV risk and lower engage-
ment in care cooccur with psychosocial

problems, commonly referred to as
syndemics. Initially developed to ex-
plain interrelationships between sub-
stance use, violence, and HIV risk,° the
concept of syndemics has been ex-
panded to include factors such as de-
pression,”® alcohol use,®? stigma,'®
and poverty.” There is robust evidence
that several syndemic factors are more
prevalent among SGM youths than
among their heterosexual counter-
parts. >3 Mounting evidence also



shows that syndemic factors are associ-
ated with behaviors that may lead to
HIV acquisition (e.g., condomless
sex),” ' increased HIV and sexually
transmitted infection transmission,®
and poor engagement in HIV treatment

and prevention care'>'®

among SGM
youths and adults.

Much of the literature on syndemics
has focused on demonstrating additive
dose-response relationships between
syndemic factors and negative health
and social outcomes.”® "% These
studies show linear, progressive wors-
ening of social and health conditions as
the number of syndemic factors experi-
enced increases. However, these stud-
ies are not able to adequately examine
whether syndemic factors interact with
one another to contribute to negative
health outcomes, a key assumption of
syndemic theory."”"® The distinction
between additive and synergistic rela-
tionships is of relevance because the
latter would suggest that interventions
addressing more than 1 syndemic fac-
tor would likely have greater health and
social effects."?

Studies examining syndemic interac-
tions have found conflicting results.
For example, Tomori et al. found a sig-
nificant dose-response relationship
between the number of syndemic con-
ditions and condomless anal sex and a
similar, albeit not statistically significant,
pattern for syphilis.?° Synergistic inter-
actions were observed between inti-
mate partner violence and depression
for condomless anal sex, and between
alcohol dependence and illicit drug use
for syphilis.?° Similarly, Bulled identified
synergism between substance use and
violence with respect to HIV infection
among White individuals but not indivi-
duals of color.?" Other studies examin-
ing interactions between syndemic
factors have found inconsistent results,

including null findings®? or antagonistic
interactions (the combined effect of 2
syndemic factors being smaller than
the sum of the individual effects of
each).?

Inconsistent findings regarding syner-
gism across studies (i.e., different pairs
of syndemic factors showing significant
interaction) and within studies (i.e., dif-
ferent interaction results for similar
outcomes, such as condomless sex and
sexually transmitted infections?®) make
interpretation of findings and their
implications less clear. Additionally, re-
search that focused on 2-way interac-
tions may fail to capture more complex
interrelationships across multiple syn-
demic factors, which is at the core of
theoretical conceptualizations of syn-
demics."® Moreover, although several
studies have examined relationships
between psychosocial syndemics and
HIV-related outcomes among SGM
youths, few studies have focused on
individuals younger than 18 years. The
transition from adolescence to young
adulthood is marked by changes in
how SGM individuals experience psy-
chosocial problems and HIV risk, >4
and engagement in HIV prevention
care is especially low among individuals
younger than 18 years.” Therefore,
the dearth of studies with SGM indivi-
duals younger than 18 years is anoth-
er important gap in the existing
literature.

To address these gaps, we examined
linear and synergistic associations be-
tween psychosocial syndemic burden
(i.e., an index that included substance
use, binge drinking, sexual victimization,
and anti-LGBTQ [lesbian, gay, bisexual,
transgender, queer or questioning] dis-
crimination) and HIV risk and engage-
ment in HIV preventive care in a large
online US sample of SGM youths aged
13 to 18 years.

RESEARCH & ANALYSIS

METHODS

Between February and October 2022,
we recruited SGM youths online through
social media ads, collaborations with so-
cial media influencers aligned with the
LGBTQ community, and community- and
school-based organizations.?” Individuals
were eligible to participate if they were
aged 13 to 18 years; identified as a sexu-
al minority (e.g., lesbian, gay, bisexual,
pansexual), gender minority (e.g,, trans-
gender, nonbinary, agender), or both;
and lived in the United States.

Individuals took a screener survey
and, if eligible, received a link to the on-
line survey. To identify duplicate and
fraudulent responses, research staff ex-
amined e-mail and IP (Internet protocol)
addresses, attention-check questions,
time to complete survey, response pat-
terns, and write-in questions for unusu-
al or suspicious patterns. Additionally,
we asked individuals without institution-
al e-mail accounts to verify their identi-
ties with pictures of their IDs or video
calls with research staff to receive remu-
neration. Of 24 570 individuals who we
found eligible and who consented or
assented to study participation, we ex-
cluded 6992 who were deemed fraudu-
lent or duplicate or had less than 9%
survey completion (i.e., completed de-
mographic questions). This resulted in
17 578 individuals with demographic
data, of which we had complete data for
9480 individuals (~54%). The most
common missing data pattern was
abandoning the survey immediately
after demographic questions.

Measures

HIV risk behaviors. We assessed the
following factors associated with HIV
transmission: sexual initiation, defined
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as previous vaginal, anal, or oral sexual
activity (yes/no); condomless anal or
vaginal sex (CAVS) in the past 3 months
(yes/no); and number of sexual part-
ners in the past 3 months (winsorized
at 6 partners).

Engagement in HIV prevention care. We
assessed PrEP awareness (“Have you
heard of PrEP?", yes/no) and PreP utili-
zation (“Have you ever taken PrEP in
your life?”, yes/no) among all partici-
pants. We also asked individuals who
reported sexual initiation about wheth-
er they had ever been tested for HIV
(yes/no).

Psychosocial syndemic burden. Similar

1074 \we created a

to previous studies,
count score of psychosocial syndemic
burden ranging from 0 to 4, with higher
scores indicating higher exposure

to syndemics. We considered 4 syn-

demic indicators:

1. Recent binge drinking. We
assessed the number of times
participants had 5 or more drinks
of alcohol within a couple of hours
in the past 30 days. We dichoto-
mized responses as any versus no
recent binge drinking.

2. Lifetime drug use. We asked parti-
cipants whether they had ever
used drugs not prescribed by a
doctor, such as stimulants, opioids,
and hallucinogens, but excluding
alcohol, nicotine, and cannabis. We
dichotomized responses as any
versus no drug use.

3. Sexual victimization and rape.
With the following question, we
assessed whether participants had
been sexually victimized or raped:
“Have you ever been physically
forced to have sexual intercourse
when you did not want to?” We
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dichotomized responses as yes
Versus no.

4. Anti-LGBTQ discrimination. We
assessed how often participants
had been teased, threatened, or
harassed about being LGBTQ in
the past 12 months (ranging from
“never” to “very often”). We
assessed in-person and online dis-
crimination separately and then
combined responses into a single
dichotomous anti-LGBTQ discrimi-
nation measure (any vs no anti-
LGBTQ discrimination).

Depressive symptoms. We assessed
symptoms of depressive mood in the
past 2 weeks with the Patient Health
Questionnaire-2, a 2-item screening
tool for major depression.”® Responses
to both questions ranged from 0 (“not
atall") to 3 (“nearly every day”). We
summed responses and considered
them to potentially indicate major de-
pression for scores of 3 or higher, as
previously recommended.?°

We also assessed age, race/ethnicity,
sex assigned at birth, sexual orienta-
tion, and gender identity.

Analysis

To examine the cooccurrence of psy-
chosocial problems, we examined
pairwise associations between hypoth-
esized syndemic factors using logistic
regression. We then examined relation-
ships between psychosocial syndemics
and depressive symptoms (indepen-
dent variables) and HIV risk and en-
gagement in HIV prevention care
(dependent variables) using linear and
logistic regression for continuous and
categorical outcomes, respectively. Be-
cause depressive symptoms diverged
from other syndemic factors in their
associations with our outcomes, we

included depressive symptoms sepa-
rately in our models."”

We explored syndemic synergism
with the inclusion of psychosocial syn-
demic burden as a categorical variable
in saturated regression models. We
also explored P values for linear, qua-
dratic, and cubic trends and obtained
adjusted predicted means (for continu-
ous outcomes) and probabilities (for bi-
nary outcomes) considering the
highest-order significant (P <.05)
polynomial term for the effect of
psychosocial syndemic burden.
Adjusted analyses controlled for age,
race/ethnicity, sexual orientation, gen-
der identity, sex assigned at birth, and
highest level of education of parents or
caregivers. We also conducted post hoc
analyses for PrEP outcomes adjusting
for HIV risk behaviors to assess the
potential mediating role of sexual beha-
viors, and we examined potential inter-
action by race/ethnicity and gender
identity.

To account for missing data, we
conducted sensitivity analyses using 50
imputed data sets, using chained equa-
tions and predictive mean matching for
continuous variables and logit regres-
sion for categorical ones.

We conducted data analyses in
Stata/SE version 17.0 (StataCorp LP,
College Station, TX).

RESULTS

Participants in our study had a mean
age of 15.79years (SD = 1.49 years).
Most were assigned female sex at birth
(61.8%) and identified as White (69.9%),
with 18.2% reporting Latinx ethnicity.
Our sample was diverse in sexual orien-
tation (29.3% identified as gay or lesbi-
an, 28.5% as bisexual, and 14.6% as
pansexual) and gender identity (19.3%
identified as a cisgender boy, 16.7% as



a transgender boy, 16.2% as a cisgen-
der girl, and 15.2% as nonbinary). There
were participants from all 50 US states,
with 33% from the US South, 24.2%
from the West, 23.3% from the
Midwest, and 19.5% from the Northeast.
Supplemental Table A (available as a
supplement to the online version of this
article at http://www.ajph.org) shows the
sociodemographic characteristics of our
sample. Individuals with incomplete data
were more likely to be younger, assigned
male at birth, non-White, straight identi-
fied, and cisgender (all P<.001, not
shown).

Psychosocial Syndemics
and Depressive Symptoms

Psychosocial syndemic factors were
commonly reported among our sam-
ple. About three quarters reported at
least 1 psychosaocial syndemic factor
(n=7700; 73.8%), such as anti-LGBTQ
discrimination (n = 7908; 69.8%), sexual
victimization or rape (n = 1509; 14.4%),
recent binge drinking (n =737, 6.7%),
and lifetime drug use (n = 695; 6.3%).
About one half of the sample screened
positive for depression (n = 5882;
55.0%; Supplemental Table A).

All hypothesized syndemic factors,
including depressive symptoms, were
positively associated with one another
(all P<.001), indicating cooccurrence of
syndemic indicators. Supplemental
Table B (available as a supplement to
the online version of this article at
http://www.ajph.org) shows bivariate
associations between hypothesized
syndemic factors.

Psychosocial Syndemics
and Sexual Behaviors

About one fourth of the sample
reported sexual activity ever (n = 2984;

27.5%), and 84% reported no sexual
partners in the past 3 months (average
number of partners in the period was
0.23; SD = 0.68). CAVS in the past 3
months was reported by 8.3% of the
sample (n = 870; Supplemental Table A).

Psychosocial syndemic burden was
additively associated with sexual beha-
viors (Table 1). Sexual initiation was
progressively more common as the
number of syndemic factors increased:
coefficients ranged from adjusted odds
ratio (AOR) = 1.70 (95% confidence in-
terval [CI] = 1.49, 1.94) among indivi-
duals with 1 syndemic factor to
AOR = 84.28 (95% Cl = 35.65, 199.24)
for those with all 4 syndemic factors,
compared with individuals reporting no
syndemic factors (P<.001 for linear
trend; P = .49 for quadratic trend;

P = .07 for cubic trend). Depressive
symptoms were not associated with
sexual initiation (AOR = 0.96; 95%
Cl=0.90, 1.33).

Similarly, CAVS was progressively
more common for individuals with a
higher syndemic burden (AOR = 1.78;
95% Cl =1.40, 2.26 for 1 syndemic fac-
tor and AOR =31.81; 95% Cl = 18.86,
53.66 for 4 syndemic factors; P<.001
for linear trend, P = .96 for quadratic
trend, and P = .04 for cubic trend).
Depressive symptoms were not associ-
ated with CAVS (AOR = 0.90; 95%
Cl=0.76, 1.06). Number of sexual part-
ners was also cumulatively associated
with syndemics (b = 0.08; 95%
Cl=0.06, 0.11 for 1 syndemic factor,
and b=1.69; 95% Cl = 1.56, 1.83 for 4
syndemic factors; with P<.001 for line-
ar trend, P<.001 for quadratic trend,
and P = .01 for cubic trend). Depressive
symptoms were not associated with
the number of sexual partners
(b=-0.02; 95% Cl= —0.04, 0.01).

Predicted probabilities and means
shown in Figure 1 indicate nonlinear
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relationships between the psychosocial
syndemic burden and sexual behavior
outcomes. Specifically, there is multipli-
cative growth in the probability of CAVS
as the number of syndemic factors
increase (Figure 1b), with growth level-
ing off toward higher numbers of
syndemic factors. Regarding the num-
ber of sexual partners, multiplicative
growth does not appear to plateau in
the observed range of syndemic expo-
sure (Figure 1q).

Psychosocial Syndemics
and HIV Prevention Care

Utilization of HIV prevention care was
low among our sample. Among indivi-
duals who reported sexual initiation,
15.8% (n =471) had been tested for
HIV. In the overall sample, 26.2%

(n = 2844) were aware of PreP for HIV
prevention and only 1.1% had ever
utilized PrEP (n=114).

Contrary to expectations, syndemic
burden was positively associated with
engagement in HIV care (Table 2).
Among participants reporting sexual
initiation, HIV testing was progressively
more common among individuals with
higher syndemic burden: AOR = 1.42
(95% Cl=0.97, 2.09) among individuals
with 1 syndemic factor, and AOR =7.25
(95% Cl=3.97,13.25; P<.001 for
linear trend, P =.75 for quadratic
trend, and P = .41 for cubic trend).
Depressive symptoms were not associ-
ated with HIV testing (AOR = 0.88; 95%
Cl=0.69,1.11).

Syndemic burden was also progres-
sively associated with PrEP awareness
(ranging from AOR = 1.12; 95%
Cl=1.00, 1.26 for 1 syndemic factor to
AOR = 2.43; 95% Cl = 1.53, 3.86 for 4
factors; P<.001 for linear trend, P = .36
for quadratic trend, P = .30 for cubic
trend). Depressive symptoms were
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FIGURE 1— Number of Reported Psychosocial Syndemic Factors Based on Highest-Order Significant Polynomial
Regression Model and Adjusted Predicted Probabilities and Means of (a) Sexual Initiation, (b) Condomless Anal or
Vaginal Sex (CAVS), and (c) Number of Sexual Partners: United States, February-October 2022

Note. Part a shows linear models, and parts b and c show cubic models of the predicted probabilities of sexual behavior outcomes and psychosocial syn-

demic burden. In all models, psychosocial syndemic burden was considered as a continuous predictor. Adjusted models controlled for the effects of age,
race/ethnicity, gender identity, sex assigned at birth, and sexual orientation.
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FIGURE 2— Number of Reported Psychosocial Syndemic Factors Based on Highest-Order Significant Polynomial
Regression and Adjusted Predicted Probabilities of (a) HIV Testing, (b) Preexposure Prophylaxis (PrEP) Awareness, and
(c) PrEP Utilization: United States, February-October 2022

Note. Parts a and b show fitted generalized linear models of predicted probabilities of HIV testing (among individuals who have had sex) and PrEP awareness
(among all individuals) and psychosocial syndemic burden. Part ¢ shows fitted cubic models of the relationship between predicted probabilities of PrEP
utilization and psychosocial syndemic burden. Wide confidence intervals in part c reflect low prevalence of highest syndemic counts and PrEP utilization. In
all models, psychosocial syndemic burden was considered as a continuous predictor. Adjusted models control for the effects of age, race/ethnicity, gender
identity, sex assigned at birth, and sexual orientation.
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CAVS was not associated with PrEP
awareness or utilization (Table 2).

Additional post hoc analyses showed
that race/ethnicity and gender identity
significantly moderated the relationship
between psychosocial syndemics and
number of sexual partners (P = .02
and P<.001, respectively), such that
this relationship was stronger among
non-White and cisgender individuals
(Supplemental Tables C-F; Supplemen-
tal Figures A and B, available as a sup-
plement to the online version of this
article at http://www.ajph.org).

Sensitivity Analysis

Findings from regression models in 50
imputed data sets showed consistent
results regarding the directionality and
magnitude of relationships between
syndemic burden and our outcomes of
interest (Supplemental Tables G-,
available as a supplement to the online
version of this article at http://www.
ajph.org).

DISCUSSION

Our study adds to the growing litera-
ture on syndemics and HIV prevention
care among SGM youths. By examining
linear and nonlinear relationships be-
tween syndemic factors and health out-
comes, we have contributed to a more
detailed understanding of the complex
interplay between psychosocial syn-
demic factors and HIV risk and engage-
ment in preventive care. Similar to

10-12 \we have shown a

previous studies,
high prevalence of psychosocial syn-
demic factors among SGM youths. In
our study, almost 20% of our sample
reported 2 or more psychosocial syn-
demic factors, with anti-LGBTQ discrim-
ination being particularly common,

indicating that many SGM youths may

Peer Reviewed  Valenteetal.

need interventions to address multile-
vel psychosocial inequities.

As hypothesized, we identified a
linear dose-response effect of psycho-
social syndemic burden on sexual
behaviors that may lead to HIV trans-
mission. Several studies have shown an
additive association between psychoso-
cial syndemic factors and HIV risk beha-
viors in US adult®'* and youth”19%7
SGM populations. Our study adds to
this body of work and demonstrates
similar relationships in a large US sam-
ple of SGM individuals younger than
18years, thus addressing a gap in the
existing literature. We encourage fur-
ther studies to explore mechanisms
that could explain our post hoc findings
of a stronger relationship between psy-
chosocial syndemics among non-White
and cisgender youths (e.g., intersec-
tional discrimination and racism).

Unlike previous studies,®'%"*

we
found that the effects of depressive
symptoms on sexual behaviors were
different from those of the other syn-
demic factors; namely, depressive
symptoms did not have a significant ef-
fect on sexual behaviors and were neg-
atively associated with PrEP awareness.
Because composite psychosocial syn-
demic burden variables assume that the
individual effects of each syndemic factor
are comparable,’” we did not include de-
pression as part of our composite index.
Some of the studies that did include de-
pression in counts of syndemic factors
did not show depression to be individu-
ally associated with sexual behaviors.”®
Therefore, future syndemic studies
should consider the effects of each
syndemic factor on each other and on
health outcomes individually before cre-
ating composite syndemic indicators.
There are several possible explana-
tions for the different effects of depres-
sion symptoms and other syndemic

factors. Depression symptoms may in-
clude decreased sexual drive®® and
are linked to social isolation and
withdrawal,?? which could limit oppor-
tunities for engaging in sexual beha-
viors and learning about PreP from
social networks. Further studies are
needed to identify mediators between
depression and sexual behaviors
among SGM youths and to study effect
modifiers of this relationship, which
would help identify groups of youths
for whom addressing depression symp-
toms may decrease HIV risk as well.

Contrary to our expectations, the
psychosocial syndemic burden was as-
sociated with greater, rather than low-
er, engagement in HIV prevention care,
a relationship that was only partially
mediated by sexual risk behaviors.
Although some studies have shown
syndemic burden to be associated with
lower HIV testing and decreased pro-
gression along the PreP cascade,'*>°
others have, like our study, shown syn-
demic burden positively associated
with PrEP engagement.®'33 These
results may reflect targeted efforts to
engage the most at-risk individuals in
PreP care, resulting in higher PrepP
awareness and utilization among indivi-
duals experiencing higher HIV risk. Im-
portantly, predicted probabilities of
PreP utilization were low (< 15%) even
for the highest levels of syndemic bur-
den, indicating that additional efforts
are still needed to reach youths
experiencing multiple psychosocial
problems and potentially at higher risk
for HIV acquisition.

An important limitation of existing
syndemics research is the dearth of
studies examining synergism across
syndemic factors.'?3* Our study
addressed this gap by examining
nonlinear relationships between psy-
chosocial syndemic burden and sexual



behavior and HIV prevention out-
comes. Specifically, we have shown
synergistic polynomial relationships
between syndemic burden and sexual
behaviors and PrEP utilization. That is,
as the burden of psychosocial syn-
demics increases, the number of sexual
partners and the probability of report-
ing recent CAVS and PrEP utilization
grow multiplicatively. These findings
have implications for practice, as evi-
dence of syndemic synergism suggests
that multicomponent interventions
addressing multiple syndemic factors
at once may be more effective and effi-
cient than intervening in individual fac-
tors. Indeed, existing HIV prevention
interventions already incorporate com-
ponents that address concomitant stig-
ma and substance use, with promising
results.2>3® We believe that our study
provides support for a combined ap-
proach in HIV prevention interventions,
which should be further evaluated in
future intervention studies.

Limitations

Our findings must be interpreted in
light of the limitations of this study.
First, as a cross-sectional study, our
ability to infer causality and directionali-
ty is limited. Moreover, our study had a
considerable amount of missing data,
and although multiple imputations indi-
cated that missingness did not affect
findings significantly, this method relies
on unverifiable assumptions. Addition-
ally, our measure of binge drinking

(5 drinks within a couple of hours) may
have underestimated this behavior
among individuals assigned female at
birth, and sexual victimization consid-
ered only intercourse, which may have
underestimated other forms of sexual
victimization. Finally, despite our large
sample, recruitment efforts relied on

community-based organizations and
online venues that may be frequented
by SGM youths with greater access to
affirming social groups and coping
resources. Consequently, our findings
may not be generalizable to all SGM
youths in the United States.

Although Black and Latinx gay and
bisexual men and transgender women
are disproportionately vulnerable to
acquiring HIV, most youths in our study
were assigned female sex at birth and
were White. Future studies should con-
sider oversampling youths of color to
allow more detailed descriptions of
how psychosocial factors may affect
HIV risk and engagement in care across
racial and ethnic groups. These studies
should also further examine the role of
race, ethnicity, and gender identity as
moderators of relationships between
syndemics and health outcomes.

Conclusions

These limitations notwithstanding, our
study highlights the need to address
cooccurring syndemics of HIV risk and
psychosocial problems among SGM
youths. Multicomponent interventions
addressing multilevel syndemic factors
have been advocated in HIV research,
yet empirical evidence for their im-
proved performance, as opposed to
separate interventions, has been rela-
tively scarce. Further research should
continue to examine synergism across
syndemic factors to identify combina-
tions of intervention components that
result in the greatest impact. To that
end, novel approaches such as the mul-
tiphase optimization strategy®’ may be
particularly insightful for identifying
specific intervention components that
should be included in multicomponent
interventions for improved effective-
ness and efficiency. 4JPH
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The History of US Menstrual Health,
School Nurses, and the Future of
Menstrual Health Equity

©® Sadie Bergen, MA, MPhil, Erin D. Maughan, RN, PhD, MS, PHNA-BC, Karen E. Johnson, RN, PhD,
Robin Cogan, RN, MEd, NCSN, Molly Secor, PhD, MS, BSN, and ©® Marni Sommer, RN, DrPH, MSN

33 See also Tobbell, p. 849.

In the United States, adolescents suffer from inadequate menstrual health, meaning that adolescents are
unprepared for menarche, lack the practical resources they need to comfortably and confidently manage

menstruation, and receive inadequate health education and care for menstrual pain and disorders. In this

article, we provide a historical analysis of the role of school nurses in addressing menstruation from the

early 20th century up to the present day. We contextualize the current realities of school nursing and

menstrual health education and clinical support. We argue that the decentralized US school system, a

cultural aversion to open discussion about menstruation, and the outsized influence of commercial

menstrual product manufacturers have hampered the ability of school nurses to deliver menstrual health

education along with menstrual health support. Finally, we discuss implications for today's schooling

experiences as well as recommendations for how to support school nurses in aligning our national
approach to menstrual health toward the public health perspective of menstrual equity. (Am J Public Health.

2024;114(9):903-908. https://doi.org/10.2105/AIPH.2024.307705)

n recent years, research and public
I advocacy have brought attention to
disparities in menstrual health in the
United States, particularly among ado-
lescents. “Menstrual health” is a holistic
term that includes access to menstrual
education, menstrual products, ade-
quate toilet facilities, health care for
menstrual pain and menstrual disor-
ders, and freedom from stigma and dis-
crimination.” Globally, menstrual health
has been incorporated into a public
health paradigm, with research demon-
strating that poor menstrual health and
hygiene can negatively impact students’
educational experiences and their
health and well-being. The limited
available evidence from the United
States suggests that students here
also suffer from inadequate menstrual
health. Many are unprepared for

menarche, lack the practical resources
they need to comfortably and confi-
dently manage menstruation, and re-
ceive inadequate health education and
care for menstrual pain and disorders.
For example, a 2017 systematic review
of the pubertal experiences of low-
income girls indicated that many girls
felt that the menstruation information
provided by schools was inaccurate,
negative, and came too late.®> More
recent research conducted with US
adolescent girls and educators shores
up these findings.*"'°

State-level legislative efforts have
primarily focused on improving
“menstrual equity” in US schools by
mandating free menstrual products in
public school bathrooms."""? Such leg-
islation aims to combat period poverty,
which has been tied to missed school

days and worse academic perfor-
mance.* To date, there has not been
systematic evaluation of the implemen-
tation of these policies, and while
menstrual product access is a crucial
component of menstrual health, the
effort to promote menstrual equity in
schools must address all dimensions of
menstrual health to truly impact popu-
lation health. Addressing menstrual
health comprehensively would encom-
pass provision of menstrual education
and the delivery of menstrual health
care as needed in the school environ-
ment by adequately trained and
resourced school nurses. In this essay,
we aim to provide a historical analysis
of the role of school nurses in addres-
sing menstruation from the early 20th
century up to the present day and dis-
cuss implications for today's schooling
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experiences as well as recommenda-
tions for how to support school nurses
in establishing an equity-focused na-
tional approach to menstrual health.

Timely, accurate, and appropriately
delivered menstruation education has
the potential to improve menstrual
health literacy among all students,
combat menstrual stigma, and direct
adolescents to appropriate care when
needed. School nurses have been iden-
tified as particularly well suited to pro-
vide menstrual health education and
care.>®'3 They are trusted members of
the school community and bring medi-
cal expertise to care for and refer stu-
dents as needed. Yet a review of the
history of school nurses and their rela-
tionship to menstrual health reveals
how the decentralized US school
system, a cultural aversion to open dis-
cussion about menstruation, and the
outsized influence of commercial men-
strual product manufacturers have
hampered the ability of school nurses
to deliver menstrual health education
and menstrual health support.

HISTORY OF SCHOOL
NURSES IN MENSTRUAL
EDUCATION AND CARE

School nurses have been supporting
and educating menstruating students
since the early 20th century, when the
profession was founded and US ado-
lescents began attending school in
large numbers.'*'® The broad scope of
early school nursing practice included
physical examinations, care coordina-
tion, home visitation, and health educa-
tion."* According to a 1918 school
nursing handbook, nurses were
“constantly being called upon to give
information” to girls about “matters of
personal and social hygiene.”'®®> The
handbook identified a lack of health
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literacy among the student population
yet constrained nurses’ ability to take
action, instructing them to share infor-
mation only with the consent of the
student's mother, “who is the natural
instructor of the girl in such intimate

"18(P52) Menstruation, including

matters.
guidance for those reaching menarche,
was primarily relegated to the private
sphere alongside other subjects related
to sex and sexuality even as reformers
argued vociferously about whether and
how they should be incorporated into
public school education."”"®

In communicating a sense that men-
struation was too “intimate” for school
while not adequately addressing the
gap in girls' knowledge about menstrual
health, the 1918 manual left a void that
menstrual product companies such as
Kimberly-Clark enthusiastically filled.
In 1921, Kimberly-Clark created Kotex,
the first disposable menstrual product.
To convince women and girls that dis-
posable pads were superior to home-
made cloth pads and reusable sanitary
belts, the company began producing
educational pamphlets for female audi-
ences, including young girls, mothers,
and working women."’ This effort ex-
tended into classrooms, with Kimberly-
Clark providing schools with materials
(including menstrual products) that
could be distributed directly to stu-
dents by school nurses, professionals
who were identified by Kimberly-Clark
as important gatekeepers to the com-
pany’s joint educational and commer-
cial mission."®

By the 1940s, menstrual education
(and sex education in general) became
more widespread in the school setting
alongside a rising tide of interest in
promoting healthy adolescent develop-
ment in the United States.?® These
classes were often organized by the
principal and school nurse and aimed

to provide up-to-date scientific informa-
tion about the physiology of menstrua-
tion as well as cultivate a positive attitude
toward the social dimensions of growing
up, including the normative heterosexual
expectations around marriage, sex, and
family life.2°

The decentralized nature of US educa-
tion in the 1940s meant that menstrual
health programs were implemented (as
one component of sex education and
family life curricula) at the district level
through the efforts and cooperation of
parents, educators, and health profes-
sionals.?® Decentralization also fostered
racial inequities across the school sys-
tem by allowing educational resources,
including health education and school
health services, to fall along lines set by
structural racism in its many forms, from
legally segregated schools in the Jim
Crow South to the neighborhood segre-
gation and economic inequality of
schools across the country.?’

In the absence of Department of
Education curricula for health educa-
tors or a mandate for school nurses,
most menstrual education took the
form of commercially produced materi-
als. Commercial health education films
were a phenomenon of the mid-20th
century, covering subjects of public
health concern from tuberculosis to ve-
nereal disease. In 1946, Kimberly-Clark
expanded their educational offerings
with the release of The Story of Menstru-
ation, an educational film produced in
collaboration with Disney. The film
paired a truncated explanation of the
science of menstruation alongside a
sunny, animated narrative of a young,
White girl for whom menarche inspired
daydreams about a future of marriage
and babies, thus setting a normative
standard of Whiteness and heterosexu-
ality shaped by the racialized social
values of the time."®?° Notably absent



from the film were details about the
other dimensions of puberty, such as
bodily changes and hormonal fluctua-
tions. Rather, the ideology of the
film seems to have been to infuse a
“hygienic imperative” of menstrual
self-care into an ideological framework
of heteronormativity.'®?? Outside of
Kimberly-Clark and Disney representa-
tives, the film had sign-off from the
medical establishment: it was reviewed
by a gynecologist before its release and
received a positive reception from the
American Medical Association.”?
School nurses served as a conduit
between corporate menstrual educa-
tion materials and their student audi-
ences and provided direct clinical care
for students experiencing menstrua-
tion in school. In both roles, their
resources for providing education and
care were shaped by the times they
were living in. School nursing texts
from the mid-20th century encouraged
nurses to normalize menstruation and,
as a 1949 manual put it, “avoid the for-
mation of a mental attitude of invalid-
ism in connection with the menstrual
period,”>*P®V advice that must be read
with an awareness of the longer history
of assumptions that menstruation
made women weak and unsuited for
equal educational opportunities to
men. Guidance was also shaped by the
normative gender roles of the mid-20th
century: for instance, the nursing man-
ual explained that menstrual pain may
be an expression of “marital unhappi-
ness in the home from which the pupil
comes, an overly solicitous mother, or
the rejection of the ‘woman role'in life
on the part of the pupil."24P%? Educa-
tional materials were also a reflection
of the limited biomedical understand-
ings of menstruation and menstrual
disorders at midcentury.?® For exam-
ple, a school nurse looking for guidance

on how much physical activity to rec-
ommend for menstruating students in
the 1940s or 1950s would have en-
countered conflicting information—
from advice that girls “not ‘jiggle’ their
uteri too much”'’®92 to reassurances
that activity during menstruation
was “rarely contraindicated.”>4®74
School nurses have consistently been
expected to deliver menstrual health
education and clinical care without
adequate preparation with which to
do so independently. By the late 20th
century, multiple paths to nursing quali-
fication had opened up, and states
implemented different models of
school nurse certification, including a
range of expectations and responsibili-
ties for health education.”®?” A 1960
article in Nursing Outlook reported that
nursing school did not prepare future
school nurses to teach adolescents
about menstruation.?® Thus, films like
The Story of Menstruation were a prag-
matic and popular tool that allowed
school nurses to deal with the subject.
Several school nurses are quoted in
Kimberly-Clark's Practical Guide for
Teaching Menstrual Hygiene praising the
quality of the company’s film and writ-
ten materials. Voicing a perspective
common at the time, one school nurse
noted in the pamphlet that “our school
system . .. believes that teaching on men-
struation belongs in the home. Therefore,
all I do is try to help mothers so that they
can help their daughters.”?*®'9 The sub-
stance of these commercial materials
was not necessarily inaccurate in their
descriptions of menstrual cycle physiolo-
gy, but as feminist analyses of these
materials began to point out in the
1970s, they were incomplete and biased
toward a particular approach to menstru-
al hygiene that emphasized concealment
and overlooked the embodied experi-
ence of menstruation for adolescents.>’
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In the 1980s, Kimberly-Clark replaced
The Story of Menstruation with a new
film, Julie’s Story, which reflected the
influences of the feminist women'’s
health movement?? by centering the
experience of menstruation for an indi-
vidual girl. The film was developed with
substantial input from an advisory
board, including the executive director
of the National Association of School
Nurses (NASN) and three local school
nurses. Julie’s Story and its accompany-
ing educational materials were sent
directly to school nurse offices and dis-
tributed to state health education offi-
cials around the country. At the same
time, Procter & Gamble developed a
menstrual education program that in-
cluded a film, educational guides, and
samples of the brand's pads. The pro-
gram was also evaluated and endorsed
by the NASN. In fact, in 1989, program
materials were sent to school nurses
with an accompanying letter from the
NASN president, citing it as an exem-
plar of puberty education.?® According
to historian Dan Guadagnolo, by the
late 20th century, commercial menstru-
al education had become the norm in
the United States, a trend that con-
tinues into the present day."® Unfortu-
nately we do not know how these
materials were distributed around the
country or to what extent they were in-
corporated into school curricula.

In 1995, a small survey of 39 school
nurses found that the majority (85%)
were responsible for teaching about
menstruation in their schools. Howev-
er, this responsibility was only sporadi-
cally supported by dedicated financial
or pedagogical resources. As the
survey authors wrote in their conclu-
sion, “more attention needs to be
paid to the resources [nurses] have

32(p682
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the majority of them taught menstrual
health and were interested in learning
about the best way to impart this criti-
cal information to their students.®* A
range of educators, including physical
education teachers and science tea-
chers, has historically been assigned
the role of educating young people
about menstruation and puberty. But
even if they are not the primary health
education instructors, health education
falls within the school nurse’s scope
of practice, and the role is uniquely
positioned to provide one-on-one
education to students.®® The lack of
consistent school nurses at some
schools because of resource limitations
can negatively impact the ability of
teachers to collaborate with them on
imparting menstrual health and man-
agement guidance to students.”

CURRENT REALITIES OF
SCHOOL NURSES AND
MENSTRUAL EQUITY

Constraints on school nursing resources,
the decentralization of US schools, and
the association of menstrual health
education with sex education—the latter
of which may be restricted in some
schools—pose significant barriers to the
delivery of comprehensive menstrual
health education and care in schools. A
key challenge today is that school nurses
across the country are underfunded and
underresourced to deliver the care they
have been trained to provide.** The in-
adequate fiscal prioritization for school
nurses has meant that, for many years,
public school districts around the coun-
try, particularly those in low-resource
communities, lack sufficient school nurs-
ing staff. 33> Menstrual periods do

not only show up one day per week,

and so support and care for young peo-
ple who may be managing excessive
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menstruation- or endometriosis-related
pain or bleeding is difficult to provide
without more regular school nurse
staff.2® In addition, the ability of school
nurses to provide menstrual education
is challenged by the more complex
health needs of the US school-going
population from elementary to high
school: rates of diabetes mellitus,
attention-deficit/nyperactivity disorder,
asthma, and mental health concerns
have all increased over time.®’ In recent
years, the demands of the COVID-19
pandemic have further swelled the
weekly work burden on school nurses.®
These dynamics severely hinder the abil-
ity of school nurses to build the trusting
relationships with students needed to
provide menstrual care or to deliver
menstrual health education.

While the growing global menstrual
health agenda within public health has
brought recognition that menstrual
health should not be relegated to the
private sphere, there is no shared na-
tional mandate for menstrual educa-
tion in the United States. While state
standards for health education about
topics like nutrition and body systems
are common, only a handful of states
have standards for menstrual health ®
A recent hearing on menstrual equity in
New York City schools revealed that a
protocol does not exist for a girl's first
period happening in school, despite
protocols existing for nosebleeds and
stomach aches.® This absence of guid-
ance at every level contributes both to
the profound neglect of menstrual
health literacy as central to population
health and to the underuse of ade-
quately trained and resourced school
nurses to meet this need. The Title IX
legislation released for public comment
by the federal Department of Education
in 2022 did not have a single mention
of the word “menstruation,” which

would suggest that this gap may persist
if not addressed by strong advocacy

to make the connections between
menstrual health and gender equity

in schools.*? School nurses do not pro-
vide classroom health education in
every state or district because of the
heterogeneity of health education stan-
dards and certifications, a status quo
that only reinforces the need for strong
federal guidelines about the provision
of menstrual health education and sup-
port that could be adapted by school
nurses for their local conditions.

Afinal challenge is that social and
political influences continue to shape
what is taught in US schools, as in
many countries around the world. Par-
ents and caregivers have an important
role to play in supporting and educat-
ing their children as they develop into
young adults, including having a trust in
the educational system. However, this
also means that menstruation educa-
tion is often coupled with the delivery
of sex education, which in most states
can be opted out of upon parental re-
quest (sex education requires “opt-in”
parental consent in four states).*'
Something as fundamental and basic
as menstruation, a natural part of the
child developmental experience for half
the population of young people in our
schools today, is central to the health-
related education that should be pro-
vided. The stakes of such education are
high: research from across the United
States indicates that many girls are
not prepared for their first period, and
experience fear, shame, and anxiety
when they bleed for the first time.* Yet
parents and caregivers are often uncom-
fortable talking to their children about
menstruation.” School nurses, armed
with menstrual health standards in
schools and working in collaboration with
health educators, could fundamentally



address this challenge. They are also po-
sitioned to provide the menstrual health
care that young people need for both
normal menstrual experiences and men-
strual disorders throughout their school-
ing experiences. As the average age of
menarche in the United States is now
11.9years, school nurses prepared and
resourced for supporting menstrual
health education and care are essential
from elementary school onward through
high school.*? 4JpH
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Likelihood of COVID-19 Outbreaks in
US Immigration and Customs
Enforcement (ICE) Detention
Centers, 2020-2021

Emily C. Woods, MD, PhD, Jason R. Andrews, MD, and Jeremy D. Goldhaber-Fiebert, PhD

Objectives. To determine facility-level factors associated with COVID-19 outbreaks in US Immigration
and Customs Enforcement (ICE) detention centers.

Methods. We obtained COVID-19 case counts at 88 ICE detention facilities from May 6, 2020, through
June 21, 2021, from the COVID Prison Project. We obtained information about facility population size,
facility type (dedicated to immigrants or mixed with other incarcerated populations), and facility operator
(public vs private contractor) from third-party sources. We defined the threshold for a COVID-19

outbreak as a cumulative 3-week incidence of 10% or more of the detained population.

Results. Sixty-three facilities (72%) had at least 1 outbreak. Facilities with any outbreak were significantly
more likely to be privately operated (P<.001), to have larger populations (113 vs 37; P=.002), and to

have greater changes in their population size over the study period (-56% vs —26%; P<.001).

Conclusions. Several facility-level factors were associated with the occurrence of COVID-19 outbreaks in

ICE facilities.

Public Health Implications. Structural and organizational factors that promote respiratory infection
spread in ICE facilities must be addressed to protect detainee health. (Am J Public Health.

2024;114(9):909-912. https://doi.org/10.2105/AJPH.2024.307704)

n a system that perpetuates structur-
I al racism, thousands of immigrants,
many without criminal convictions, are
incarcerated in Immigration and Cus-
toms Enforcement (ICE) detention
facilities annually.1’3 While detained,
immigrants face conditions that can
adversely affect their health, including
increased risk of respiratory infections."?
COVID-19 case rates among immigrants
in ICE facilities were approximately 13
times higher than in the general US pop-
ulation.® Reasons for these higher rates
are multifactorial, including crowded
conditions, limited health care access,
and insufficient testing.>*

ICE facilities are heterogenous, differ-
ing in population size, whether run by
public entities or private contractors,
and whether immigrants are mixed
with other incarcerated populations.
Little is known about whether these dif-
ferences contribute to unequal infec-
tious risks across facilities. In this study,
we examined whether facility-level fac-
tors were associated with COVID-19
outbreaks at ICE detention facilities.

METHODS

We obtained detainee COVID-19 case
counts from 148 ICE facilities from the

COVID Prison Project data set, contain-
ing data extracted from ICE's website
from May 6, 2020, through June 21,
2021.°> We obtained facilities' popula-
tion sizes during the study period from
the Transactional Records Clearing-
house.® We obtained data concerning
the facility operator (whether public or
private) and the type of facility (dedicat-
ed to immigrants or mixed with other
populations) from the National Immi-
grant Justice Center.”

We based descriptive information
about the facilities’ contexts on their
state, including political leaning (which
party's candidate received a state's
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electoral college votes in the 2020 pres-
idential election®), community COVID-19
vaccination rates (percentage of state
population vaccinated by the end of the
study period®), and when states includ-
ed incarcerated people in COVID-19
vaccine roll-outs (“early” if included in
phase 1 or “late” if included after phase
1 or not explicitly included®).

We excluded facilities if there was no
information regarding detainee case
counts (n = 4), total population size
(n=9), operator type (n =42), or
whether dedicated or mixed (n = 3), or
if there were daily reported case counts
larger than the reported total popula-
tion size (n = 2; Figure A, available as a
supplement to the online version of
this article at https://www.ajph.org).

The primary outcome assessed was
the occurrence of any outbreak. The
threshold for an outbreak was defined
as a cumulative 3-week incidence of
10% or more of the detained popula-
tion."" We used a percentage rather
than an absolute case number to ac-
count for the wide range of facility pop-
ulation sizes (1-1408). We selected
10% to capture events that were more
likely to represent spread within the
facility (rather than situations such as
new admits who arrived infected but
did not cause infection spread). Lastly,
we used incidence over 3 weeks to cap-
ture a variation in infection dynamics
(Figure B, available as a supplement
to the online version of this article at
https://www.ajph.org).

We used R version 4.2.2 (R Founda-
tion for Statistical Computing, Vienna,
Austria) to perform the analysis. We
compared continuous variables with
the Mann-Whitney-Wilcoxon test and
categorical variables with the Fisher ex-
act test. To account for 24 comparisons
made, we used a sequentially rejective
Bonferroni test (original a = 0.05).
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Reference data and code are available
on Github at https://github.com/
woodsec20/ICE-COVID-outbreaks.

RESULTS

Of the 148 facilities in the COVID Prison
Project data set, 88 met criteria for in-
clusion. Overall, facilities were evenly
split by political leaning (50% each),
67% were located in states that includ-
ed incarcerated people in later vaccina-
tion stages, and 88% were located in
states with a low percentage (< 60%) of
adults vaccinated against COVID-19 by
June 2021 (Table 1). The median facility
population was 77 (interquartile range
[IQR] = 23, 213). Sixty-four percent of
facilities were publicly operated, and
20% of facilities only housed immi-
grants (“dedicated”). Three of the facili-
ties were family residential centers.

Out of the 88 facilities, 63 (72%) had
at least 1 outbreak during the study pe-
riod, with outbreak occurrences rough-
ly paralleling case counts in the United
States (Figure C, available as a supple-
ment to the online version of this article
at https://www.ajph.org). Compared
with facilities with no outbreak, facilities
with outbreaks were more likely to be
privately operated (P<.001), to have
larger populations (113; IQR = 40,

347 vs 37; 1QR =15, 88; P=.002), and
to have larger reductions in their popu-
lation over the study period (-56%;

IQR = =75, =35vs —26%; IQR = —43,
—20; P<.001; Table 1). Dedicated
facilities were more likely to have an
outbreak (P<.001).

Because both private operator and
dedicated facility were strongly corre-
lated with occurrence of any outbreak,
we compared facility characteristics
within these categories. All of the dedi-
cated facilities were privately operated.
Private facilities tended to have larger

populations, so dedicated facilities,
which were all privately operated, also
tended to have larger populations
(Table 1).

DISCUSSION

The majority of ICE detention facilities
in this study experienced at least 1
COVID-19 outbreak, and outbreaks
were significantly more likely to occur in
facilities that were privately operated,
were dedicated to immigrants, and had
larger populations. These 3 factors are
correlated, as all dedicated facilities
were privately run, and private and
dedicated facilities both tended to
have larger populations.

The changes in population size over
the course of the study are likely relat-
ed to changes in ICE policies during this
time. ICE issued guidance early in the
pandemic to encourage facilities to re-
duce their population size, which was
primarily accomplished by decreased
apprehensions and arrests while con-
tinuing releases and deportations.*

Privately operated facilities may have
a higher risk for outbreaks because ICE
facilities run by private contractors
have historically had less oversight of
adherence to ICE protocols."” This
trend likely continued during the pan-
demic, promoting infection spread if
safety protocols were not consistently
followed. Because all dedicated facilities
in this study were privately operated, it
was not possible to determine whether
there may have been additional quali-
ties of dedicated facilities that placed
them at increased risk for outbreaks.

Limitations

This study had several limitations, most
notably possible selection bias. Out of
the more than 200 facilities that house
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interquartile range. Counts are shown with percentage of facilities in that category in parentheses and P value computed with the Fisher exact test. Medians are shown with IQRs (Q1, Q3)

and P value computed with the Mann-Whitney-Wilcoxon test.

Note. IQR

?Dedicated facilities are those in which only immigrants are detained, whereas mixed facilities are those in which both immigrants and other incarcerated populations are detained.

PDemocratic-leaning states were defined as states where the Democratic party candidate won the electoral college votes in the 2020 presidential election.

Late vaccination phase was defined as any phase after phase 1.

9Low percentage of adults vaccinated against COVID-19 was defined as less than 60% of the adult population in the state having received at least 1 vaccination against COVID-19 by June 21, 2021.

*

Significant by a sequentially rejective Bonferroni test with « = 0.05 and 24 comparisons made.
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ICE detainees,’ only 148 were available
in the COVID Prison Project data set, bi-
asing toward facilities that participated
in COVID-19 case reporting. Of those
148, only 88 had adequate information
available for inclusion in this study, pre-
dominately because of insufficient sup-
porting information from third parties.
Reanalysis with a subset of originally
excluded facilities did not meaningfully
alter the results (Table A, available as

a supplement to the online version of
this article at https://www.ajph.org).
This analysis also did not reveal any
substantial shifts in the facility charac-
teristics, such as the state-based con-
text factors that we examined (Table A),
suggesting that these excluded facilities
did not systematically differ from the
included ones.

Many facilities only reported during a
portion of the study period. With the
exception of 1 facility, the lack of data
was at the start of the study period
(Figure D, available as a supplement
to the online version of this article at
https://www.ajph.org), likely reflecting
delays in facilities starting to report
data rather than selective withholding
of data. Selection bias may have been
introduced if facilities that were slower
to adopt data-reporting policies also
adopted pandemic safety measures
more slowly. Moreover, dependence
on third parties for supporting informa-
tion about facilities may have intro-
duced inaccuracies. Lastly, our outbreak
definition may have missed small out-
breaks. With these limitations, the scope
of COVID-19 outbreaks in ICE facilities is
likely larger than what was captured in
this study.

Overall, our results add to the litera-
ture by highlighting that the risk of
detained immigrants contracting
COVID-19 was not equal across facili-
ties, with those operated by private
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contractors and those only detaining
immigrants having a higher risk of
COVID-19 outbreaks. On the other
hand, there was no association be-
tween outbreak risk and any of the
state-based context factors we
examined.

Public Health Implications

Improved data collection, reporting,
and transparency by ICE facilities would
help elucidate how these facility-level
differences arose and inform interven-
tions to mitigate risk.'® Moreover, these
results build upon numerous studies
that highlight the adverse health out-
comes for detained immigrants.? We
therefore urge the adoption of policies
that prioritize alternatives to detention,
especially during times of infectious dis-
ease outbreaks. Itis critical to protect
immigrant health by addressing organi-
zational factors that promote infection
spread in these fadilities, but until the
underlying systemic racism that leads
to the large number of detained immi-
grants is addressed, immigrant health
will continue to be at risk. 4JPH
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Postrelease Risk of Overdose and
All-Cause Death Among Persons
Released From Jail or Prison:
Minnesota, March 2020-December 2021

® Katherine Hill, MPH, © Peter J. Bodurtha, MPP, ® Tyler N. A. Winkelman, MD, MSc, and © Benjamin A. Howell, MD, MPH, MHS

> 3 See also Berk and Brinkley-Rubinstein, p. 852.

Objectives. To determine mortality risk among those recently released from a Minnesota jail or prison.

Methods. Using linked prison, jail, and death records, our retrospective cohort study followed 99 065
people who were released from Minnesota jails and prisons between March 1, 2020, and December 31,
2021. We explored differences between jail and prison exposures regarding mortality using
standardized mortality ratios.

Results. Adjusting for age and gender, we estimated that the rate of overdose death for people

released from jail was 15.5 times that of the Minnesota general population. Overdose death rates for

people released from prison were even higher at 28.3 times the rate of the Minnesota general

population.

Conclusions. Drug overdose was the leading cause of death for people reentering their communities

from both jail and prison in Minnesota—with opioids being the leading cause of overdoses. Overdose
death relative to the general population was double the estimates from earlier studies among people
leaving prison. Providing seamless access to medications for opioid use disorder during and after
incarceration is important to lower the risk of death following release. (Am J Public Health.

2024;114(9):913-922. https://doi.org/10.2105/A]PH.2024.307723)

At year-end 2021, approximately
1.2 million adults were currently

incarcerated in prisons in the United
States.! Ultimately, 95% of people in-
carcerated in state prisons will be re-
leased from incarceration and return to
their communities.> This reentry pro-
cess is difficult, as returning individuals
face significant barriers and frayed so-
cial and familial bonds that increase
their risk of morbidity and mortality.
Specifically, a lack of housing, employ-
ment, health care, and other social
services—from direct, legal, and socially
sanctioned discrimination—negatively

affects physical, mental, and substance-
related health.*>

Multiple US-based studies indicate
that reentry after prison is an especially
sensitive period for people who use
drugs, with the first few weeks after
release being the time of highest risk. A
seminal Washington State retrospective
cohort study from 1999 to 2003 found
that the risk of death during the first
2 weeks after release among those for-
merly incarcerated in prison was 12.7
times that of state residents without
a prison incarceration exposure.® Sub-
sequent cohort studies have found

overdose to be the leading cause of

death after release from prison, indicat-

ing that drug use can be a risk factor
for death during reentry.”®

Yet, a research gap exists, as most of
the current literature focuses on those
recently released from prison and
there are few studies on outcomes for
people recently released from jail.
These exposure differences are likely
important, as prisons typically hold
people if they are sentenced for more
than a year, and releases are planned;
alternatively, jails collectively hold a
larger number of people but for short
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periods of time with often unpredict-
able releases. The few studies that ex-
amine postrelease mortality risk for
those incarcerated in jails explore the
impact of medications for opioid use
disorder (MOUD) provision on subse-
guent overdose upon community reen-
try.219 Furthermore, to our knowledge,
no studies directly compare postre-
lease mortality between jail and prison
populations in the same locality, and
few disaggregate substance-specific
causes of overdose. Understanding
variation in risk of death by incarcera-
tion type (i.e., prisons or jails) is critical
to appropriately develop interventions
that address mortality after release.

Although some research has ex-
plored factors related to incarceration
experiences (e.g., time spent incarcer-
ated), there is poor understanding of
how incarceration in jail versus prison
affects the risk of fatal overdose upon
community reentry.""'? Moreover, the
majority of postrelease mortality re-
search is from 2010 or earlier, predat-
ing the emergence of fentanyl (i.e., the
third and fourth wave of the overdose
crisis) and the COVID-19 pandemic.'®™4
Using data from Minnesota, we aimed
to link prison, jail, and death records
from March 1, 2020, through Decem-
ber 31,2021, to estimate and compare
postrelease all-cause and overdose-
specific mortality among people leaving
jail or prison.

METHODS

This retrospective cohort study con-
sisted of 99 065 people who were re-
leased back into the community from
Minnesota State Department of Correc-
tions (hereafter referred to as “prison”)
or from Minnesota Regional, County
and Local Correctional, Detention and
Jail Facilities (hereafter referred to as

Peer Reviewed  Hilletal.

“jail") between March 1, 2020, and
December 31, 2021. We selected peo-
ple for entry to the cohort if they expe-
rienced their release from either jail or
prison during the study period. An indi-
vidual's release date was based on their
last release (from either jail or prison)
during the study period. For instance, if
someone was incarcerated in a Minne-
sota jail or prison multiple times during
the study period, only data from their
most recent release during the study
period were recorded.

Sources of Data

We used data sets from 3 different
sources: (1) the Minnesota Department
of Corrections (DOC) state prison data
and detention data, (2) the Minnesota
Department of Health's Office of Vital
Records, and (3) the US Census Ameri-
can Community Survey. The Minnesota
data sets were restricted by time, from
March 1, 2020, to December 31, 2021,
to ensure temporal comparability.

We identified people released from a
Minnesota prison in a data set provided
by the Minnesota DOC. The prison data
set specified the date of any status
changes and the corresponding status
(e.g., confinement, discharge). We in-
cluded people released from prison in
the cohort if their status changed to in-
dicate they were released (i.e., no lon-
ger in prison) during the study period.
This included statuses of intensive su-
pervised release, standard supervised
release, parole, conditional medical
release—COVID-19 related or
otherwise—absconding, or escaping.
We identified people released from a
Minnesota jail in a data set provided by
the Minnesota DOC aggregated from
licensed regional, county, and local fa-
cilities across the state. The jail data set
included records of the start and end

dates of one’s jail hold. We included
people released from jail in the cohort
if they were released from jail detention
during the study period and did not
have a subsequent incarceration in ei-
ther jail or prison. Both data sets in-
cluded key demographic information
on an incarcerated person's date of
birth, gender, and race (i.e., no data on
ethnicity was recorded). We did not in-
clude individuals who died, or likely
died, while incarcerated (n = 8) in our
analysis.

Data obtained from the Minnesota
Department of Health's Office of Vital
Records represented all recorded
deaths in Minnesota during the study
period. Extracted demographic
data from this data set included the
decedent’s sex, age in years, date of
birth, marital status, education, and
race/ethnicity. We also extracted infor-
mation about the decedent’s death
that was relevant to our study for analy-
sis: date of death, cause of death (e.g.,
heart failure, sepsis), and International
Classification of Diseases (ICD)-10 codes
(Geneva, Switzerland: World Health
Organization; 1992). /ICD-10 ACME
codes are diagnosis codes that identify
the underlying cause of death and are
input by medical examiners and health
care providers. For our primary out-
come of interest—overdose fatality—
we used /CD-10 codes indicating that
the underlying cause of death was from
an undetermined intent or accidental
acute poisoning from substances other
than alcohol to define a drug overdose
death: X40-44 and Y10-14. We also
classified other causes of death (e.g.,
COVID-19) with /CD-10 codes.

We linked the prison release, jail re-
lease, and vital records data sets at the
individual level using 1-way hashing
based on first name, last name, and
date of birth. We also used 1-way



hashing to identify individuals across
multiple jail facilities where there was
no common identifier. More flexible
methods (e.g., common identifiers,
probabilistic matching) were unavail-
able for these data sources. Although
hashing in this way likely resulted in a
lower match rate than other methods,
disparities are likely conservative.

The 2020 US Census American Com-
munity Survey provided 1-year data on
Minnesota-specific state-level popula-
tion average estimates to determine
how many people were at risk for death
in Minnesota in the reference popula-
tion. We used these data to generate
weighted estimates of population size
as well as information on the popula-
tion distribution in terms of gender,
age, and race/ethnicity.

Statistical Analysis

We tabulated sample characteristics for
people released from a Minnesota jalil
or prison from March 1, 2020, to
December 31, 2021, using data from DOC.
We tabulated the sample characteris-
tics for the adult Minnesota general
population for comparison using
weighted population estimates from
the 2020 American Community Survey.
We used the x° test for categorical
variables and the t test for continuous
variables to compare the overall distri-
bution of sample characteristics for
people released from jail or prison.

We tabulated the frequency and per-
centage of all-cause mortality and
overdose-specific mortality for the
Minnesota general population and for
people released from jail or prison. We
used the pairwise Fisher exact test—
because of small sample sizes—to
determine whether the proportion of
data between the people released
from jail or prison were different for

categorical variables, whereas we used
the t test for continuous variables.

We calculated overdose mortality
rates per 100 000 person-years for
both jail and prison releases as well as
the Minnesota general population. To
increase comparability across data
sets, as the American Community Sur-
vey data provided estimates per year,
we calculated a person-year as the
amount of time each person was in the
cohort, rounded up to the nearest
year. Consequently, we did not adjust
person-time at risk for time incarcerat-
ed or time following an individual's
death. For instance, if an incarcerated
person was released in March 2020
and died in April 2020, we recorded
them as having contributed 1 year of
person-time to the total person-time at
risk. This conservative approach to
measuring time at risk not only ensured
that person-time calculations were
comparable between data sets but also
increased assurance that any resulting
findings would be robust. We calculat-
ed mortality rates as the number of
deaths over total at-risk years. We used
indirect standardization to gender- and
age-adjust overdose mortality among
people released from jail or prison to
the Minnesota age and gender distribu-
tion. We generated 95% confidence
intervals (Cls), and we considered
P values less than .05 significant. We
performed all statistical analyses using
SAS software version 9.4 for Windows
(SAS Institute Inc., Cary, NQ).

RESULTS

We included 99 065 people released
from jail and prison in Minnesota in our
cohort, for a total of 135126 person-
years. Table 1 provides sample charac-
teristics of the people released from jail
(n=92804) and people released from

RESEARCH & ANALYSIS

prison (N = 6261), as well as the
Minnesota general population
(n=4338103). Both the population of
those released from jail and those
released from prison were younger
(mean =35.8 and 37.5years, respec-
tively) than the general population
(mean = 48.2 years), and more likely to
be male (people released from jail:

n= 67824, 73.2%; people released
from prison: n = 5673, 90.6%; general
population: n =2 145075, 49.4%) and
Black or African American (people re-
leased from jail: n = 20688, 22.3%;
people released from prison: n = 1987,
31.7%; general population: n = 240891,
5.6%). There were statistically signifi-
cant differences between the popula-
tion of people released from jail and
the population of people released from
prison in the distribution of age (P<.001),
gender (P<.001), and race (P<.001).

All-Cause Mortality

We tabulated all-cause mortality across
the Minnesota general population as
well as people released from jail and
prison (Table 2). Our data illustrate that
the distribution of causes of death is
categorically different for people re-
leased from jail and prison than for the
general population, as well as all ex-
plored demographic variables (e.g., the
general population is much older at
death on average than are those re-
leased from incarceration). Overdose
deaths represented the leading cause
of death for both people released from
jail and prison (35.9% and 33.1%, re-
spectively), whereas the general popu-
lation of Minnesota had a much smaller
proportion experiencing this cause of
death (1.7%). However, the frequency
of overdose deaths was not significant-
ly different between people released
from jail and prison during the study
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TABLE 1— characteristics of People in Minnesota and People Released From Minnesota Carceral
Facilities, Stratified by Jail and Prison Releasees: March 1, 2020-December 31, 2021

General Population Jail Releasees Prison Releasees
(n=4338103), No. (%) or (n=92804), No. (%) or (n=6261), No. (%) or

Sample Characteristics Mean =SE Mean =SD Mean +SD P?
Age, continuous, y 48.2 0.1 35.8 +12.1 37.5 =10.6 <.001
Age group, y <.001

18-24 476486 (11.0) 17870 (19.3) 505 (8.1)

25-34 760810 (17.5) 31141 (33.6) 2314 (37.0)

35-44 756784 (17.4) 23266 (25.1) 2023 (32.3)

45-54 652443 (15.0) 11894 (12.8) 900 (14.4)

55-64 748734 (17.3) 6998 (7.4) 414 (6.6)

65-74 550290 (12.7) 1506 (1.6) 85 (1.4)

275 392556 (9.0) 229 (0.3) 20 (0.3)
Gender® <.001

Male 2145075 (49.4) 67824 (73.2) 5673 (90.6)

Female 2193028 (50.6) 24825 (26.8) 588 (9.4)
Race/ethnicity® <.001

American Indian or Alaska Native 33041 (0.8) 5812 (6.3) 660 (10.5)

Black or African American 240891 (5.6) 20688 (22.3) 1987 (31.7)

White 3515181 (81.0) 58924 (63.5) 3430 (54.8)

Asian or Pacific Islander 198 289 (4.6) 2525 (2.7) 166 (2.7)

Unknown 4855 (5.2) 18 (0.3)

Hispanic 121110 (2.8)

>2 races 214894 (5.0)

Other 14697 (0.3)

Note. Releases represent the most recent, last release for all individuals (i.e., each person is only represented once even if they were imprisoned and
released multiples times in this period). The Minnesota general population represents weighted population estimates from the 2020 American

Community Survey for those 18years and older.

ap value is for the x2 test for categorical variables and the t test is for continuous variables, comparing the population of jail releasees and prison

releasees.

P155 missing observations from those who were incarcerated.
“The race/ethnicity categories differ between data sources. The prison/jail data sets only include American Indian or Alaska Native, Black or African
American, White, and Asian or Pacific Islander. No information on Hispanic ethnicity is collected.

period (P = .55), although this compari-
son may not be adequately powered to
detect a difference should it exist.
Deceased people released from jail had a
different distribution than did deceased
people released from prison for speci-
fic age categories (25-34 years: P=.07;
55-64vyears: P=.01; 65-74 years:
P=.04; >75years: P=.01), gender
(P<.001), specific race/ethnicity catego-
ries (non-Hispanic Black or African
American: P =.004; non-Hispanic
White: P =.025), and education (eighth

Peer Reviewed  Hilletal.

grade or less: P=.027; bachelor's
degree: P=.001).

Overdose Fatalities

Table 3 provides information on the fa-
tal overdoses among the Minnesota
general population (n = 1605) and
those released from jail (n = 360) and
prison (n = 41). Opioid-involved over-
dose deaths were the leading cause of
overdose fatalities, comprising more
than 50% of all overdose deaths,

regardless of subpopulation. There
were high frequencies of fatal over-
doses from combination opioid and
methamphetamine use among those
who were released from jail and prison
(18.1% and 14.6%, respectively), which
were higher than were those of the
general population (8.9%). Comparing
the people released from jail who died
from an overdose to the people re-
leased from prison who died from an
overdose, there were only statistically
significant differences between age



TABLE 2— All-Cause Deaths Stratified by the General Population, Jail Releasees, and Prison Releasees:

Minnesota, March 1, 2020-December 31, 2021
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General Population®
(n=93198), No. (%) or

Jail Releasees
(n=1004), No. (%)

Prison Releasees
(n=124), No. (%) or

Sample Characteristics Mean +SE or Mean =SD Mean =SD PP

Cause of death
Cancer 18753 (20.1) 26 (2.6) 12 (9.7) <.001
Cardiovascular disease 15385 (16.5) 61 (6.1) 11 (8.9) .24
COovID-19 9373 (10.1) 25 (2.5) 13 (10.5) <.001
Liver disease 1950 (2.1) 39 (3.9) 2(1.6) 31
Overdose 1605 (1.7) 360 (35.9) 41 (33.1) .55
Transport accident 903 (1.0) 55 (5.5) 6 (4.8) >.99
Suicide 1214 (1.3) 124 (12.4) 10 (8.1) 31
Alcohol 95 (0.1) 1(0.1) 1(0.8) .21
Homicide 37 (0.1) 8(0.8) 1(0.8) >.99
Other 43883 (47.1) 305 (30.4) 27 (21.8) .048

Age at death, y
Continuous 76.0 =15.9 40.3 +14.3 47.6 =15.5 <.001
18-24 635 (0.7) 140 (13.9) 10 (8.1) .07
25-34 1591 (1.7) 281 (28.0) 21 (16.9) .007
35-44 2366 (2.5) 228 (22.7) 23 (18.6) 31
45-54 4291 (4.6) 155 (15.4) 24 (19.4) 2
55-64 10719 (11.5) 143 (14.2) 29 (23.4) .012
65-74 17462 (18.7) 49 (4.9) 12 (9.7) .036
275 56134 (60.2) 8(0.8) 5(4.0) .01

Gender <.001
Male 48028 (51.5) 828 (82.5) 117 (94.4)
Female 45170 (48.5) 176 (17.5) 7 (5.7)

Race/ethnicity®
Non-Hispanic American Indian/Alaska Native 1315 (1.4) 110 (11.0) 13 (10.7) >.99
Non-Hispanic Black/African American 3456 (3.7) 203 (20.3) 40 (32.8) .004
Non-Hispanic White 84193 (90.9) 596 (59.7) 59 (48.4) .025
Hispanic 1396 (1.5) 39 (3.9) 4 (3.3) >.99
Non-Hispanic Asian or Pacific Islander 1675 (1.8) 14 (1.4) 3(2.5) 42
22 races 430 (0.5) 30 (3.0) 3(2.5) >.99
Other 185 (0.2) 6 (0.6) 0 (0.0) >.99

Marital status®
Married 34499 (37.1) 126 (12.6) 9(7.4) 11
Divorced 15331 (16.5) 216 (21.6) 34 (27.9) .09
Never married 12085 (13.0) 626 (62.5) 72 (59.0) 43
Separated 213 (0.2) 7 (0.7) 1(0.8) .61
Widowed 30887 (33.2) 27 (2.7) 6 (4.9) 16
Not obtainable 28 (0.0) 0 (0.0) 0 (0.0)

Education®
<8th grade 6236 (6.8) 16 (1.6) 6 (4.9) .027
9th-12th grade, no diploma 5814 (6.3) 138 (13.9) 19 (15.6) .68
High school graduate or general equivalency diploma 40040 (43.4) 556 (55.9) 76 (62.5) .25
Some college credit, no degree 12044 (13.1) 149 (15.0) 13 (10.7) 22
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B TABLE 2— continued

General Population? Jail Releasees Prison Releasees
(n=93198), No. (%) or (n=1004), No. (%) (n=124), No. (%) or
Sample Characteristics Mean =SE or Mean =SD Mean =SD P®
Associate degree 9541 (10.3) 69 (6.9) 6 (4.9) .57
Bachelor's degree 12602 (13.7) 60 (6.0) 0 (0.0) .001
Master's degree 4345 (4.7) 6 (0.6) 2(1.6) .07
Doctorate degree 1676 (1.8) 1(0.1) 0 (0.0) >.99

AJPH  September 2024, Vol. 114, No. 9
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?Does not include the jail or prison releasees presented here.
PP value is for the pairwise Fisher exact test for categorical variables and the t test for continuous variables, comparing the population of jail releasees

and prison releasees.

€548 unknown observations for MN population, 6 unknown observations for jail releasees, 2 unknown observations for prison releasees.
955 unknown observations for MN population, 2 unknown observations for jail releasees, 2 unknown observations for prison releasees.
€900 unknown observations for MN population, 9 unknown observations for jail releasees, 2 unknown observations for prison releasees.

(mean = 36.1 and 41.9 years, respec-
tively; P =.005) and those who were
non-Hispanic Black or African American
(P=.013) and non-Hispanic White

(P =.046)—with a higher proportion of
overdose fatalities being among non-
Hispanic Black or African American indi-
viduals after release from prison than
after release from jail.

Standardized Mortality
Rates

For all-cause and overdose-specific fa-
talities, Table 4 shows both unadjusted
and age- and gender-adjusted stan-
dardized mortality ratios for people re-
leased from jail and prison compared
with the general population. For all-
cause deaths, after engaging an age
and gender adjustment, both people
released from jail and prison had a
higher standardized mortality rate
(SMR) than did the Minnesota general
population (jail: SMR = 1.42; 95%
Cl=1.33,1.51; prison: SMR = 2.05;
95% Cl=1.69, 2.41). As the crude mor-
tality rate in the Minnesota general
population was 1060.1 per 100000
person-years, this translated to an age-
and gender-adjusted mortality rate of
1505.3 per 100000 person-years in the

Peer Reviewed  Hilletal.

postjail release population and 2169.2
per 100000 person-years in the post-
prison release population.

When solely examining overdose fa-
talities, after adjusting for age and gen-
der, both people released from jail and
prison also had a higher standardized
mortality rate than did the Minnesota
general population (jail: SMR=15.51;
95% CI=14.93,17.11; prison:

SMR = 28.34; 95% Cl=19.71, 37.09).
As the crude mortality rate in the Min-
nesota general population was 18.2
per 100000 person-years, this translat-
ed to an age- and gender-adjusted
mortality rate of 283.3 per 100 000
person-years in the postjail release
population and 517.6 per 100 000
person-years in the postprison release
population.

DISCUSSION

In Minnesota the risk of death following
release from carceral settings, whether
jail or prison, is substantially higher
than in the general population, al-
though driven by different causes of
death. For people released from both
jail and prison in Minnesota, drug over-
dose was the leading cause of death
from March 2020 to December 2021.

People released from jail or prison who
were reentering their community were
15.5 times and 28.3 times as likely, re-
spectively, to die of an overdose com-
pared with an age and gender matched
general Minnesota population. It is no-
table that when standardized to the
age and gender distribution of Minne-
sota, the risk of death because of over-
dose following release from prison is
higher than is following release from jail
over the same time. This is the first
study, to our knowledge, to use con-
temporaneous jail and prison release
data in a state to generate standard-
ized mortality rates for both exposures.
Further research is needed to under-
stand what drives this apparent differ-
ence; does it reflect differences in the
(1) underlying risk of people incarcerat-
ed in these facilities, (2) exposure to dif-
ferent carceral exposures (e.g., length,
frequency), or (3) reentry processes?
We also found that both all-cause
and overdose-specific mortality rates
after release from jail and prison were
higher than were estimates from simi-
lar, earlier studies of postrelease mor-
tality. The seminal study on risk of
death following release from prison
conducted by Binswanger et al. using
data from Washington State from 1999
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TABLE 3— oOverdose Fatalities Stratified by Jail and Prison Releasees: Minnesota, March 1,
2020-December 31, 2021

General Population® Jail Releasees Prison Releasees
(n=1605), No. (%) or (n=360), No. (%) or (n=41), No. (%) or
Sample Characteristics Mean =SE Mean +SD Mean =SD PP
Overdose cause
Opioid 872 (54.3) 210 (58.3) 23 (56.1) .87
Methamphetamine 210 (13.1) 36 (10.0) 4 (9.8) >.99
Opioid and methamphetamine 143 (8.9) 65 (18.1) 6 (14.6) .67
Other 380 (23.7) 49 (13.6) 8 (19.5) .34
Age at death, y
Continuous 42.0 £14.2 36.1 £11.5 41.9 =121 .005
18-24 170 (10.6) 58 (16.1) 3(7.3) A7
25-34 411 (25.6) 126 (35.0) 11 (26.8) .39
35-44 356 (22.2) 92 (25.6) 9 (22.0) 71
45-54 317 (19.8) 54 (15.0) 10 (24.4) 12
55-64 269 (16.8) 27 (7.5) 7 (17.1) .07
65-74 64 (4.0) 3(0.8) 1(2.4) .35
275 18 (1.1) 0 (0.0) 0 (0.0) .
Gender 42 ?
Male 1068 (66.5) 283 (78.6) 35 (85.4) w
Female 537 (33.5) 77 (21.4) 6 (14.6) r!g
Race/ethnicity® 3
Non-Hispanic American Indian/Alaska Native 149 (9.4) 46 (12.9) 7 (17.1) 47 E
Non-Hispanic Black/African American 277 (17.4) 82 (22.9) 17 (41.5) .013 §
White 1004 (63.0) 203 (56.7) 16 (39.0) .05 g
Hispanic 85 (5.3) 11 (3.1) 0 (0.0) .61 g
Non-Hispanic Asian/Pacific Islander 19 (1.2) 1(0.3) 0 (0.0) >.99 ©
>2 races 55 (3.5) 12 (3.4) 1(2.4) >.99
Other 4(0.3) 3(0.8) 0 (0.0)
Marital status®
Married 189 (11.8) 24 (6.7) 0(0.0) .16
Divorced 312 (19.5) 55 (15.4) 7(17.1) .82
Never married 1039 (64.8) 275 (76.4) 33 (80.5) 7
Separated 15 (0.9) 2(0.6) 1(2.4) .28
Widowed 48 (3.0) 4(1.1) 0 (0.0) >.99
Education®
<8th grade 29 (1.8) 2(0.6) 2 (4.9) .05
9th-12th grade, no diploma 213 (13.5) 65 (18.2) 5(12.2) 4
High school graduate or general equivalency 798 (50.4) 204 (57.1) 26 (63.4) .51
diploma
Some college credit, no degree 261 (16.5) 58 (16.3) 8 (19.5) .66
Associate degree 141 (8.9) 20 (5.6) 0 (0.0) .25
Bachelor's degree 120 (7.6) 7 (2.0) 0 (0.0) >.99

Continued

Research PeerReviewed Hilletal 919



RESEARCH & ANALYSIS

AJPH  September 2024, Vol. 114, No. 9

B TABLE 3— continued

General Population?
(n=1605), No. (%) or

Jail Releasees
(n=360), No. (%) or

Prison Releasees
(n=41), No. (%) or

Sample Characteristics Mean =SE Mean =SD Mean +SD P®
Master's degree 17 (1.1) 1 (0.3) 0 (0.0) >.99
Doctorate degree 5(0.3) 0(0.0) 0(0.0)

?Does not include formerly incarcerated people.

bp value is for the pairwise Fisher exact test for categorical variables and the t test for continuous variables, comparing the population of jail releasees

and prison releases.

€12 unknown observations for MN general population, 2 unknown observations for jail releases.
92 unknown observations for MN general population, 3 unknown observations for jail releases.
€21 unknown observations for MN general population, 3 unknown observations for jail releasees.

to 2003 found a postprison release
mortality rate of 777 deaths per
100000 person-years®; an update of
that study, using data from 2014 to
2019 found a postprison mortality rate
of 747 per 100000 person-years.' In
comparison, using data from 2020 to
2021 in Minnesota, we found a mortali-
ty rate of 795 and 1394 deaths per
100000 person-years after release
from jail and prison, respectively.
Focusing on overdose mortality, the
more recent Washington-based study

found prison release overdose-related
mortality to be 216 deaths per 100000
person-years,'> whereas we found
overdose-related mortality to be 285
and 461 deaths per 100000 person-
years following release from jail and
prison, respectively. Although underly-
ing demographic distribution and risk
factors are likely different between
these 2 states, it is worth noting the
dramatically higher risk of all-cause and
overdose-related death in our postpri-
son release population.

Itis also possible that provision of
MOUD during incarceration, reentry
services, and community-based treat-
ments varied between Washington and
Minnesota at the time of each study,
although we do not have this data for
such a comparison. Instead, we hypoth-
esize that our data reflect the evolving
overdose crisis, which has seen a dra-
matic increase in overdose deaths in
recent years because of fentanyl and
psychostimulants. Although the rise in
overdose deaths has been seen across

TABLE 4— carceral Setting-Specific Standardized Mortality Ratios (SMRs), Indirectly Standardized to
Minnesota General Population for All-Cause and Overdose Deaths (per 100000 Person-Years): March 1,

2020-December 31, 2021

General Population, Jail Releasees Prison Releasees
Reference Crude Standardized Standardized
Adjustments Rate Rate Estimate SMR (95% ClI) Rate Estimate SMR (95% CI)
All-Cause Death
Unadjusted 1060.1 795.0 0.75 (0.70, 0.80) 1393.6 1.31 (1.08, 1.55)
Age-adjusted 2126.3 2.01 (1.88, 2.13) 3622.9 3.42 (2.82, 4.02)
Gender-adjusted . 559.3 0.53 (0.50, 0.56) 805.6 0.76 (0.63, 0.89)
Age- and gender-adjusted 1505.3 1.42 (1.33, 1.51) 2169.2 2.05 (1.69, 2.41)
Overdose Death
Unadjusted 18.2 285.0 15.61 (14.00, 17.22) 460.8 25.28 (17.23, 32.43)
Age-adjusted e 281.3 15.41 (13.82, 17.00) 476.8 26.16 (18.15, 34.16)
Gender-adjusted e 3314 18.15 (16.27, 20.02) 606.0 33.25 (23.07, 43.42)
Age- and gender-adjusted e 283.3 15.51 (14.93, 17.11) 517.6 28.34 (19.71, 37.09)

Note. Cl = confidence interval. Person-years were calculated for full year periods, and only those with all demographic information are included in the
analysis.
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different populations, our results sug-
gest they may have a disproportionate
impact on people reentering society
from jail or prison.

Our results are also the first to our
knowledge to reflect a period following
the start of the COVID-19 pandemic,
which led to large decreases in carceral
populations and was associated with a
national decrease in life expectancy.
This finding highlights the need for
more research on how postrelease
mortality differs across contexts and
over time.

Of note, we did not find differences
between the distribution of most sam-
ple characteristics (i.e., overdose cause,
age, gender, marital status, and educa-
tion) between people released from jail
and prison who died from a fatal over-
dose. However, there was a statistically
significant difference between the pop-
ulation of people released from jail and
prison for race and ethnicity: non-
Hispanic Black or African American
people died from fatal overdoses at a
higher frequency after release from
prison than after release from jail. Our
study additionally showed that there
was a high frequency of combination
opioid and methamphetamine over-
doses among those reentering the
community after incarceration in either
jail or prison.

Limitations

A few key study limitations should be
noted. To start, many recently incarcer-
ated people died within days of their
release, but their person-time was
rounded up to the nearest year to in-
crease comparability between data
sets, artificially inflating their person-
time at risk. This conservative approach
provides confidence that the findings of
increased risk of fatal overdose among

incarcerated persons compared with
the general population are robust. Fur-
thermore, this method does not ac-
count for variation in risk of death over
time following release, which has been
well documented as higher in the im-
mediate postrelease period. Although
our approach robustly compares risk of
death to the general population, it gen-
erates postrelease mortality risk that
will underestimate risk of death in the
immediate postrelease period. Addi-
tionally, for all jail and prison releasees,
we calculated person-time from their
most recent release (so someone with
multiple incarceration experiences dur-
ing the study period only had their last
release mark the start of person-time
at risk). Although this may left-censor
person-time at risk, rounding to the
nearest year likely decreased any po-
tential bias from such censoring.

Second, key variables were missing
from our data sets that could have im-
proved our study. First, we ascertained
race and ethnicity data for the de-
ceased from the Minnesota Depart-
ment of Health's Office of Vital Records;
although these are likely to be of high
quality, there may be some individuals
who had a race or ethnicity listed that
would not match their self-report. Addi-
tionally, people who have been re-
leased from incarceration but survived
through the study period did not have
ethnicity documented in this data set.
Therefore, the Minnesota DOC—as well
as other US carceral settings—should
collect ethnicity data for incarcerated
people to help improve data quality for
health equity research. Furthermore,
whereas provision of MOUD across
correctional facilities in Minnesota likely
had an impact on postrelease mortality,
we did not have access to medical
records from correctional facilities for
this study, so we could not assess

RESEARCH & ANALYSIS

prerelease use of MOUD and its poten-
tial impact on postrelease mortality.

Third, the generalizability of our
results could be affected by (1) the
study period (e.g., the first 2 years of
the COVID-19 pandemic, which ush-
ered in temporary decreases in the
incarcerated population); and (2) the
location of our study (e.g., our data fo-
cused on Minnesota exclusively). Thus,
estimates of postrelease mortality may
not be generalizable to other periods
or other states. Future research should
explore whether other states have simi-
lar patterns of inequities found here.

During the current era of mass incar-
ceration in the United States, the high
risk of death following release from jail
or prison has been repeatedly docu-
mented. Our study, updating these esti-
mates, demonstrates that the risk for
being at risk of death following release
from jail or prison remains significantly
higher than among the general popula-
tion and, if anything, has increased.
Potential policy solutions to reduce
this excess death can address social
determinants of health (e.g., housing),
increase access to MOUD for incarcer-
ated people, and improve the process
of reentry with a focus on connecting
people to both health care and harm
reduction services. Additional research
is needed to assess the impact of in-
creasing access to MOUD and transi-
tional services on postrelease overdose
and all-cause mortality, especially fol-
lowing federal guidance to expand ac-
cess to MOUD in carceral settings and
to encourage use of the 1115 waiver
to expand health care for returning

citizens.'®"”

Public Health Implications

Returning citizens are at very high risk
for fatal overdose. Release from
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incarceration is a clear, critical point of
intervention for jails, prisons, public
health institutions, and health care
providers. Interventions designed to
reduce excess deaths among people
released from jail and prison may in-
clude (1) offering to start opioid agonist
medications (buprenorphine or metha-
done) in carceral settings (2) ensuring
continuity of care from carceral facilities
to the community (especially for
MOUD), (3) training and providing
naloxone to all people who are re-
leased from incarceration, and

(4) ensuring that people released from
incarceration have adequate housing
and employment opportunities to pro-
vide the means to support ongoing
treatment. 4JPH
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Residential Proximity to Oil and Gas
Development and Mental Health in a
North American Preconception Cohort
Study: 2013-2023

® Mary D. Willis, PhD, MPH, Erin J. Campbell, BS, BA, Sophie Selbe, MPH, © Martha R. Koenig, MPH,
Jaimie L. Gradus, DSc, MPH, Yael I. Nillni, PhD, Joan A. Casey, PhD, MA, Nicole C. Deziel, PhD, MHS, Elizabeth E. Hatch, PhD, MS,
Amelia K. Wesselink, PhD, MPH, and Lauren A. Wise, ScD, ScM

Objectives. To evaluate associations between oil and gas development (OGD) and mental health using
cross-sectional data from a preconception cohort study, Pregnancy Study Online.

Methods. We analyzed baseline data from a prospective cohort of US and Canadian women aged 21 to

45 years who were attempting conception without fertility treatment (2013-2023). We developed

residential proximity measures for active OGD during preconception, including distance from nearest
site. At baseline, participants completed validated scales for perceived stress (10-item Perceived Stress
Scale, PSS) and depressive symptoms (Major Depression Inventory, MDI) and reported psychotropic
medication use. We used log-binomial regression and restricted cubic splines to estimate prevalence
ratios (PRs) and 95% confidence intervals (Cls).

Results. Among 5725 participants across 37 states and provinces, residence at 2 km versus 20 to 50 km
of active OGD was associated with moderate to high perceived stress (PSS>20 vs <20: PR = 1.08; 95%
Cl=0.98, 1.18), moderate to severe depressive symptoms (MDI>20 vs <20: PR=1.27; 95% Cl=1.11,
1.45), and psychotropic medication use (PR=1.11; 95% Cl = 0.97, 1.28).

Conclusions. Among North American pregnancy planners, closer proximity to OGD was associated with
adverse preconception mental health symptomatology. (Am J Public Health. 2024;114(9):.923-934. https://
doi.org/10.2105/AJPH.2024.307730)

n estimated 17.6 million US resi-
Adents reside within 1 mile (1.6 km)
of an active oil or gas development
site, and there is oil and gas activity
close to many communities in Canada.”
A wide range of geographies in both
countries are affected by oil and gas
development (OGD), although the
amount of production varies by region
based on geology (OGD production var-
ies based on geology in, e.g., the key
states CA, LA, OK, PA, and TX and the
key provinces AB and BC).>? This

industry is projected to continue its
rapid expansion in North America
through 2050.%3 OGD produces air pol-
lution, water contamination, and excess

noise and light,*~'°

all of which may
harm human health."""* Previous
work has identified associations be-
tween residential proximity to OGD and
adverse health outcomes,'* such as

1517 gestational
A 19-21

asthma exacerbations,
hypertension,'® preterm birt
decreased birth weight,?~** and birth

defects.?>?6

Beyond their environmental hazards,
extractive industries, such as OGD,
create cycles of boom-and-bust econo-
mies, resulting in precarious employ-
ment and social disruption for affected
communities.?’~?? Although OGD can
generate considerable revenue,®3'
the economic advantages accrue pri-
marily to those who own mineral rights
or work in the gas industry. These indi-
viduals often do not live near extraction
sites.®" Local communities—the
people most exposed to the impacts
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of OGD—have little input on siting
decisions in their communities or on
amelioration of extraction-related
exposures.?*33 The confluence of swift-
ly changing economic, social, and envi-
ronmental community conditions>*3°
may create stress and anxiety among
residents who live nearby (Figure A,
available as a supplement to the online
version of this article at http://www.
ajph‘org).”m

Previous work has documented that
as OGD enters communities, there is
an increased prevalence of psychologi-
cal stressors®*3> and symptoms of
depression and anxiety.>°™° This asso-
ciation is stronger among women and
pregnant populations.>#3¢738 Although
maternal mental health is a growing
research area,”’ the preconception pe-
riod remains understudied relative to
the prenatal and postpartum peri-
ods.***3 Worse preconception mental
health has been associated with re-

4445 irregular

duced fecundability,
menstrual cycles,*® pregnancy complica-
tions,*” and adverse birth outcomes.*’
Complex environmental, social, and eco-
nomic exposures, such as those result-
ing from resource extraction, may be
important risk factors for adverse pre-
conception mental health.*®

We investigated associations of resi-
dential proximity to and density of
active oil or gas development with mar-
kers of psychosocial stress and depres-
sive symptoms using baseline data
from a North American preconception
cohort study of couples trying to con-
ceive without the use of fertility

treatments.

METHODS

Pregnancy Study Online (PRESTO) is an
ongoing Internet-based preconception
cohort study of pregnancy planners

Peer Reviewed  Willisetal.

who reside in the United States or
Canada® and includes participants
from every US state and Canadian
province. Eligible participants were
aged 21 to 45 years, identified as fe-
male, and were attempting to conceive
without the use of fertility treatments.
PRESTO recruited participants primarily
through social media and health-
related Web sites. After completing an
eligibility screener questionnaire, parti-
cipants completed a detailed baseline
questionnaire on sociodemographic,
behavioral, clinical, and reproductive
factors. We used data from the base-
line questionnaire and a cross-
sectional study design.

Assessment of Exposure to
Oil and Gas Development

We obtained data from a national
database of OGD well locations in the
United States and Canada: Enverus
(formerly known as DrillingInfo, https://
www.enverus.com). This database
provides information on geographic
locations of OGD (i.e., latitude and
longitude coordinates), key dates (i.e.,
spud date, first production date, last
production date, completion date), pro-
duction type (e.g., 0il, gas), and drilling
type (e.g., harizontal, vertical, directional).
Once a site was drilled, we considered
the site active until it had an end date
for production.

We assigned individual exposure
metrics based on the proximity and
density of active OGD sites within
20 km of the participant's address
reported on their baseline question-
naire (Figure B, available as a supple-
ment to the online version of this article
at http://www.ajph.org). Using the date
of their completed questionnaire,
we also considered different time win-
dows when calculating these metrics.

We based metrics on sites active at the
time of baseline questionnaire comple-
tion and included (1) proximity, defined
as distance to the nearest active oil or
gas development site; (2) intensity

of new OGD, defined as the inverse
distance-squared weighted sum of
newly drilled OGD sites in the 3 years
preceding the baseline questionnaire;
and (3) intensity of all oil or gas devel-
opment, defined as the inverse
distance-squared weighted sum of
OGD sites. Inverse distance-squared
weighting is the standard for measure-
ment in this area of work because it
upweights closer sites that are likely
more relevant for health.'>°° Per the
existing literature, the 20-km distance
measurement is considered relevant
to health because of the transport of
emitted chemicals and alterations in

the landscape.®"*28

Assessment of Mental
Health Outcomes

On the baseline questionnaire, partici-
pants completed the 10-item version of
the Perceived Stress Scale (PSS), a mea-
sure of how unpredictable, uncontrolla-
ble, and overwhelming individuals find
their life circumstances. This measure
is reliable for recent stress in the previ-
ous 4 to 8 weeks and is highly correlat-
ed with acute physical symptoms and
health care utilization.”">? They also
completed the Major Depression Inven-
tory (MDI), a 12-item measure of
reported depressive symptoms over
the previous 2 weeks. MDI sensitivity

is 0.86 to 0.92 and specificity is 0.82

to 0.86, compared with clinician-
diagnosed major depression.>>°
Participants also reported their current
use of any psychotropic medications
for anxiety, depression, or other
indications, such as sleep disorders



(e.g., anxiolytics, anticonvulsants, anti-
psychotics, atypical antidepressants,
benzodiazepines, beta-blockers, mood
stabilizers, sedative hypnotics, selective
serotonin-norepinephrine reuptake
inhibitors, selective serotonin reuptake
inhibitors, stimulants, tetracyclic antide-
pressants, tricyclic antidepressants).
Between June 2013 and July 2023,
17 356 eligible self-identified female
participants completed the baseline
questionnaire. We excluded partici-
pants if they did not complete the base-
line questionnaire within 60 days of the
eligibility screener (n = 47; 0.3%), pro-
vided implausible or missing data on
last menstrual period date (n=217;
1.3%), had more than 6 cycles of preg-
nancy attempts at time of enrollment
(i.e., subfertility, a risk factor for stress
and depressive symptoms; n = 3386;
19.5%), had a baseline residential ad-
dress that could not be geocoded to
the street level (n = 1321; 7.6%), or was
greater than 50 km from 1 or more ac-
tive oil or gas development sites
(n = 6660; 38.4%). These criteria
yielded 5725 participants for analysis.

Statistical Analysis

We examined sociodemographic char-
acteristics of the cohort by exposure.
Because of a lack of established clinical
cutpoints for the PSS, we dichotomized
scores based on distributions in the
cohort: less than 20 (no to moderate
stress) and 20 or more (moderate to
high stress).*> For MDI, we dichoto-
mized scores following standard cate-
gories of depression symptomatology:
less than 20 (no to low depressive
symptoms) and 20 or more (moderate
to severe depressive symptoms). #4462
We dichotomized variables for psycho-
tropic medication use (current vs
none). We imputed missing covariate

and outcome information (< 5%) using
fully conditional specification methods,
whereby we generated 20 data sets
and statistically combined the standard-
ized parameter estimates and SEs.®

For the proximity analysis, we gener-
ated restricted cubic splines to explore
the nonlinearity in the association be-
tween residential proximity to OGD and
each outcome variable. For the intensi-
ty analyses, we grouped participants
into tertiles based on the density of
sites (i.e., low, medium, or high), provid-
ed the participants resided within
20 km of at least 1 active site. In both
the proximity and intensity models, the
unexposed comparison group com-
prised participants living 20 to 50 km
from OGD.

We used log-binomial regression
models to estimate prevalence ratios
(PRs) and 95% confidence intervals (Cls)
for each mental health outcome vari-
able. We selected covariates using the
existing literature and a directed acyclic
graph (Figure C, available as a supple-
ment to the online version of this article
at http://www.ajph.org). OGD is a multi-
faceted exposure and has been associ-
ated with many predictors of mental
health (e.g., household income, sub-
stance use, educational opportuni-
ties)'#?/2"; therefore, many potential
covariates are likely mediators of the
exposure-outcome relation and should
not be included in our models.>’

Adjusted models included the follow-
ing covariates: age (<25, 25-29, 30-34,
35-39, > 40 years); geographic region
of residence (Northeast [NY, PA], South
[AL, AR, FL, KY, LA, MD, MS, OK, TN, TX,
VA, WV], Midwest [IN, IL, 1A, KS, MI, MN,
MO, NE, OH, SD], West [AK, AZ, CA, CO,
NM, UT, WY], Canada [AB, BC, MB, SKJ);
season of baseline enrollment (winter
[December, January, February], spring
[March, April, May], summer [June, July,

RESEARCH & ANALYSIS

August], fall [September, October,
November]); and year of baseline en-
rollment (between 2013 and 2023).

In accordance with modern statistical

methods,>®>°

our approach to inter-
preting data was based on an evalua-
tion of the magnitude, direction, and
precision of the effect estimates, rather
than binary significance testing (e.g.,

P values).

Sensitivity Analysis

Given that subfertility can deleteriously
affect mental health,?® to reduce the
potential for selection bias and reverse
causation bias, we repeated our prima-
ry analyses with only the participants
who (1) had no history of infertility, and
(2) had attempted to conceive for fewer
than 3 menstrual cycles at the time of
study entry. We also repeated primary
analyses with only the participants who
reported living at their current address
for 1 year or more or provided the
same zip code for their previous ad-
dress, as longer-term residence may
indicate inability to relocate or more ac-
crual of adverse social and environ-
mental exposures from OGD.**®" We
also restricted our participants to those
with a baseline household income less
than $50000, as those with fewer mon-
etary resources may not have the abili-
ty to move away from OGD if desired.®"

Statistical Software

We derived spatial exposure measures
using R Statistical Software version
4.2.2 (R Foundation for Statistical Com-
puting, Vienna, Austria) and conducted
geocoding and statistical analyses using
SAS version 9.4 (SAS Institute, Cary, NC).
We generated restricted cubic splines
using the %GLMCURV9 macro in SAS.%?
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RESULTS

The total sample consisted of 5725 par-
ticipants residing within 50 km of active
oil or gas development. The mean age
at baseline was 30.0 years, and partici-
pants reported a mean of 2.1 cycles of
pregnancy attempt at time of enroll-
ment (Table 1). Participants residing
closer to OGD were less likely to have

a graduate school degree (e.g., 0 to
<5km:36.1%; 20 to <50 km: 40.5%)
and to report an annual household in-
come of $150000 or more (e.g., 0 to
<5km: 16.9%; 20 to <50 km: 21.4%).
However, other characteristics were
similar across distance groups, such as
identifying as non-Hispanic White (e.g.,
0to <5 km: 83.4%; 20 to 50 km: 83.6%)
and living in an urban residential loca-
tion (e.g., 0 to <5 km: 97.3%; 20 to

<50 km: 97.2%). Residential locations
spanned the United States and Canada
and included areas with extensive OGD
(Figure 1).

We observed the highest perceived
stress among those living closest to an
OGD site (Figure 2). For example, the
PR at 2 km versus 20 to 50 km was 1.08
(95% Cl=0.98, 1.18), and this associa-
tion was attenuated at farther dis-
tances. The prevalence of moderate
to high perceived stress was also great-
est in the high category for the all-
development intensity exposure metric
(PR=1.09; 95% Cl=0.99, 1.21) relative
to the 20 to 50 km comparison group
(Table 2).

For our continuous measure of dis-
tance to the nearest OGD site, we
observed the highest prevalence of
moderate to severe depressive symp-
toms out to 10 km, relative to the 20 to
50 km comparison group (Figure 2).
The associations were most elevated
between 0 and 10 km; for instance, the
association at 2 km versus 20 to 50 km

Peer Reviewed  Willisetal.

was 1.27 (95% Cl = 1.11, 1.45). In the in-
tensity models, we observed little evi-
dence of an association between new
OGD and depressive symptoms; how-
ever, the PR for moderate to severe
depressive symptoms was elevated
across the low and high, but not

the medium, categories of the all-
development intensity exposure metric
(Table 2).

We observed a weak positive associa-
tion between distance to nearest OGD
site and current psychotropic medica-
tion use (Figure 2). For instance, the PR
at 2 km versus 20 to 50 km was 1.11
(95% Cl=0.97, 1.28). We observed
little evidence of an association for the
all-development intensity exposure
metrics, but the highest prevalence of
current psychotropic medication use
was among those living in the highest
category of new development exposure
intensity (PR=1.27; 95% Cl = 1.03,
1.55) relative to the 20 to 50 km com-
parison group (Table 2).

Results were similar, although less
precise, among participants without a
history of infertility (n = 5151) and parti-
cipants with fewer than 3 cycles of
pregnancy attempt at time at enroll-
ment (n =3741; Table A; Figure D [avail-
able as a supplement to the online
version of this article at http://www.
ajph.org]). We observed somewhat sim-
ilar but less precise associations among
those who resided in their home for
1 or more years (n = 3625) and among
lower income participants (n = 1176;
Table A; Figure D).

DISCUSSION

Using cross-sectional data from a North
American preconception cohort study,
we found a greater prevalence of ad-
verse mental health outcomes among
participants residing closer to more

active OGD. Our study is among the
first to examine associations of residen-
tial proximity to OGD across the United
States and Canada and focused on a
population that may be highly suscepti-
ble to the health risks associated with
the industry.'*?73" Specifically, proximi-
ty to active OGD was associated with el-
evated levels of perceived stress and
depressive symptoms. Intensity of ac-
tive OGD was also associated with
greater levels of depressive symptoms,
whereas intensity of newly drilled OGD
was associated with current psychotro-
pic medication use only. These results
provide support for the hypothesis that
resource-extractive industries, such as
OGD, pose a hazard for the mental
health of local communities.
Health-protective policies related to
OGD often focus on setback distances
(i.e., the minimum distance allowed be-
tween an oil or gas extraction site and
a residential building) from sensitive
receptors (e.g., homes, schools, health
clinics).%*° The associations observed
in our analyses persist farther away
from the development sites than
regulatory setback distances in most
communities®*°> Many states and pro-
vinces with extensive OGD activity, such
as Colorado, Pennsylvania, and Texas,
have had setback distances as small as
200 to 1000 feet (0.06-0.31 km).>
California has proposed among the
most stringent setback regulations in
the United States, which would require
3200 feet (0.97 km) between new OGD
and sensitive receptors.® Similar mea-
sures related to setback distances are
being implemented in Canada, in Alberta,
Manitoba, and Saskatchewan.®”-%7 we
found associations between OGD and
adverse mental health out to 2 km,
even as far away as 18 km for depres-
sive symptoms. Our results generally
align with a recent expert consensus on
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TABLE 1— Baseline Characteristics of Participants by Residential Proximity to Oil and Gas
Development: Pregnancy Study Online, United States and Canada, 2013-2023

Distance From the Nearest Active Oil or Gas Development Site, km

All
Characteristic Participants 0 to <5 5to <10 10 to <15 15 to <20 20 to <50
Total participants, no. 5725 1695 1055 678 613 1684
Mean age at enrollment, y 30.0 29.7 30.1 30.0 30.1 30.2
Mean pregnancy attempt time, cycles 21 21 2.0 21 2.0 21
Married to partner, % 88.2 87.6 86.7 88.9 89.9 88.5
Race/ethnicity, %®
Non-Hispanic White 82.9 83.4 80.6 83.0 82.5 83.6
Non-Hispanic Black 34 3.7 4.0 24 2.5 3.5
Hispanic/Latina 7.2 6.5 7.7 8.2 7.7 7.0
Educational attainment, %
<bachelor's degree 28.2 31.3 27.0 26.5 24.0 28.0
Bachelor's degree 335 325 37.5 36.0 35.6 314
Graduate school 384 36.1 373 375 40.4 40.5
Annual household income, US$, %
<50000 20.5 211 20.9 19.3 20.2 20.5
50 000-99 999 36.3 38.4 36.2 34.4 343 35.6
100 000-149999 243 23.6 26.3 26.8 25.1 22.4
>150000 18.8 16.9 16.6 19.5 20.5 214
Current smoker, % 6.2 7.9 7.0 4.6 3.9 5.3
No primary care physician visits in the last year, % 13.0 13.0 12.5 10.4 10.9 14.8
Ever been pregnant, % 53.1 54.2 51.8 52.8 49.2 53.7
History of infertility, % 10.0 1.4 9.9 9.1 8.0 9.7
Season of baseline enroliment, %
Winter 28.4 28.5 26.0 30.7 25.1 29.7
Spring 24.9 243 25.0 21.2 273 26.1
Summer 23.9 24.0 25.8 24.5 23.8 226
Fall 22.8 23.1 23.1 235 23.8 21.6
Physician-diagnosed medical conditions, %
Anxiety 27.2 26.6 27.0 28.8 28.6 26.4
Depression 26.8 28.8 27.4 26.3 28.6 25.8
Diabetes 1.7 27 13 1.2 1.3 1.3
Endometriosis 35 3.5 3.8 4.0 2.6 3.6
Polycystic ovarian syndrome 10.0 9.4 9.6 8.1 9.1 10.5
Thyroid condition 7.4 7.9 5.6 6.9 7.3 7.7
Urbanized residential location, ® % 97.2 97.3 97.2 97.2 97.2 97.2
Sleeps <7 h/night, % 25.9 279 25.6 25.2 25.6 241
Uses anxiety or depression medications, % 16.4 17.5 16.9 15.9 13.7 16.2
Perceived Stress Score >20, % 30.2 32.0 29.0 29.0 27.4 30.3
Major Depressive Inventory score =20, % 18.4 19.9 19.4 19.4 15.1 15.7

Note. All participant characteristics were age-adjusted, except for age. Missing covariate and outcome information (<5%) was imputed via a fully

conditional specification method.

?Race/ethnicity data were derived via self-identification using categories, allowing participants to select all that apply, and conceptualized as a social and

political construct.

PUrbanicity was defined differently by country using their respective census data. For the United States, we defined urban addresses as an area with a
population density of at least 1000 people per square mile and with a population of at least 2500 people. For Canada, we defined urban addresses as in
a census metropolitan area (an area consisting of > 1 neighboring municipalities situated around an urban core with a total population of > 100 000 of

which >50000 live in the urban core).
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FIGURE 1— Active Oil and Gas Development Sites by (a) Spatial Extent in 2022 and (b) Number of Participants Within
50 km of a Site: Pregnancy Study Online (PRESTO), United States and Canada, 2013-2023

Note. A total of 1151 504 active oil and gas sites were observed in the United States and Canada in 2022, and 5725 PRESTO participants resided within
50 km of an active oil or gas development site.
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FIGURE 2— Associations Between Residential Proximity to Oil and Gas Development (OGD) Sites and (a) Perceived
Stress Scale, (b) Major Depression Inventory, and (C) Current Psychotropic Medication Use: Pregnancy Study Online,
United States and Canada, 2013-2023

Note. Results were fitted using restricted cubic splines. Solid line denotes estimates from the restricted cubic spline with corresponding 95% confidence
intervals in the shaded bands. Reference group contains participants who had no residential exposure within 20 km of their home (i.e., the participants
resided between 20 and 50 km from the nearest OGD site). Adjusted for participant age, geographic region of residential location, season of baseline enroll-
ment, and year of baseline enrollment. Data were trimmed at the 0.5th and 99.5th percentile distance from nearest OGD site. Knots were located at 2.5, 10.0,
and 17.5 km. Moderate to high perceived stress defined as PSS-10 scores > 20, and moderate to severe depressive symptoms defined as MDI scores > 20.

appropriate minimum setback dis-

tances to protect health.%*

Many of the
proposed setback distance zoning poli-
cies apply exclusively to new OGD,”°
leaving behind an extensive geographic
scope of existing extraction sites that
we included in this analysis (i.e., the all-
development intensity metric).

Our study population is unique: preg-
nancy planners enrolled in an Internet-
based cohort. To our knowledge, we
are the first to focus on the preconcep-
tion period for OGD, which is of high in-
terest given the existing literature on
adverse birth outcomes (there are 25
or more separate studies of perinatal
health to date, all of which relied on ad-
ministrative records).’>182022.23.2536
Although understudied relative to the
prenatal period, optimizing mental
health during the preconception period
can improve health outcomes during
the perinatal and postpartum periods
for pregnant individuals and their
infants, respectively.*® For instance,
worse preconception symptoms

related to stress, anxiety, and depres-
sion are associated with reduced

fecundability,****

irregular menstrual
cycles,*® pregnancy complications,*’
and adverse birth outcomes.*’ Given
the strong link between maternal men-
tal health and birth outcomes, our
results may explain some of the asso-
ciations seen in the literature on OGD
and adverse birth outcomes. Under-
standing what environmental hazards
may harm mental health in the precon-
ception period is critical for determin-
ing future prevention programs and
informing health-protective policy.

Our results enhance the existing epi-
demiologic literature focused on peri-
natal mental health. Two previous
quantitative studies found that higher
levels of exposure to OGD during preg-
nancy are associated with adverse
mental health outcomes.**3’ In the
broader population, other work has
found that the psychological toll of the
oil and gas industry is often stronger
among women than men.>*3® Most

epidemiological analyses rely on elec-
tronic health records and medication
orders to ascertain mental health out-
comes and therefore may not capture
associations with subclinical endpoints.
Conversely, in using validated psycho-
metric instruments, our study builds on
previous results by showing that the
largest magnitude associations were
present for depressive symptoms at
levels that may not have led to docu-
mented clinical care. We observed
associations with current psychotropic
medication use for the metric for new
development exposure but not the
metric for older development or for
proximity, differing with the existing lit-
erature to some degree. Building on
previous work in more localized com-
munities (e.g., northeastern PA,33840
northeastern BC?’), we captured a wide
range of OGD exposure scenarios, as
our participants resided across the
United States and Canada.

Our findings are supported by a sub-
stantial body of work on how resource
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extraction (e.g., oil, gas, coal, rare
minerals) and other industrial activity
influences local populations and socie-
tal constructs.?”®"""7? Increased psy-
chiatric caseloads often coincide with
the introduction of resource extraction
in a community,”® regardless of the
specific industrialized resource. This
trend may be attributable to distress
from experiencing environmental deg-
radation,®* rapid shifts in community

social hierarchies,®" /4

uncertainty in
how emissions may influence their
health,®"”> or even inability to influence
where this industrial activity occurs.®"%4
Relentless cycles of economic growth
and decline (i.e., boom-and-bust phe-
nomena), as is common with resource
extraction, create stressful conditions
that can adversely affect mental
health.?” Although there are some
examples of excellent community resil-
ience,”® few widely adopted initiatives
exist to help communities adapt to the
cyclical nature of a resource-oriented
economy.”>’® With this literature in
mind, we hypothesized that similar
community-level mechanisms may ex-
plain the associations observed in our
analysis.

Limitations

Although we used an industry-standard
spatial database to derive residential
exposure estimates,’’ detailed data
were unavailable on the operational
factors that vary over the life cycle of
OGD that may influence exposures
(e.g., construction, fracking, production,
flaring).”® We did, however, examine
nearest distance to an active site (i.e.,
key policy information) and intensity of
OGD sites nearby (i.e., closer to true ex-
posure). We also acknowledge that this
measure imperfectly considers aban-
doned and orphaned sites. Although

the spatial database includes data on
most regions with OGD (Figure 1), it
lacks detailed exposure information in
specific US states (e.g., IL, IN) and
Canadian territories (e.g., NT, YT, NU).
Therefore, we are likely underestimat-
ing exposures on the borders of these
areas. Our exposure analysis relied on
the residential address reported at
baseline, a commonly used proxy in
spatial epidemiology,”® but this deci-
sion can introduce exposure misclassi-
fication by not accounting for individual
time-activity patterns.® Results from
pregnancy planners also may not
generalize to the general reproductive-
aged population, as pregnancy plan-
ners may differ fundamentally from
nonplanners.®' Furthermore, some
participants reported higher socioeco-
nomic status and per household in-
come and education than the general
populations of the United States or
Canada,®>™®° and more than 80% of
our study sample identified as non-
Hispanic White.

Conclusions

This geographically diverse study of
pregnancy planners revealed an associ-
ation between residential proximity to
OGD sites and adverse mental health
symptoms, particularly for depressive
symptoms. We conducted the first
analysis of preconception exposures

to OGD, which may have implications
for reproductive, pregnancy, and post-
partum health. Regardless of potential
causality, these findings can facilitate
planning for increased access to mental
health services in areas where new
fossil fuel extraction is likely to occur.
Given that OGD persists across the
United States and Canada, future
research investigating the mental
health implications of resource

RESEARCH & ANALYSIS

extraction, including longitudinal
follow-up of exposed communities,
is warranted. 4JPH
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Impact of Droughts on Served
Drinking Water Disparities in
California, 2007-2020

® Sandy Sum, MA

Objectives. To quantify the impact of droughts on drinking water arsenic and nitrate levels provided

by community water systems (CWSs) in California and to assess whether this effect varies across
sociodemographic subgroups.

Methods. | integrated CWS characteristics, drought records, sociodemographic data, and regulatory
drinking water samples (n = 83317) from 2378 water systems serving 34.8 million residents from 2007
to 2020. | analyzed differential drought effects using fixed-effect regression analyses that cumulatively

accounted for CWS-level trends, income, and agricultural measures.

Results. CWSs serving majority Latino/a communities show persistently higher and more variable

drinking water nitrate levels. Drought increased nitrate concentrations in majority Latino/a communities,
with the effect doubling for CWSs with more than 75% Latino/a populations served. Arsenic
concentrations in surface sources also increased during drought for all groups. Differential effects are

driven by very small (<500) and privately owned systems.

Conclusions. Impending droughts driven by climate change may further increase drinking water

disparities and arsenic threats. This underscores the critical need to address existing inequities in
climate resilience planning and grant making. (Am J Public Health. 2024;114(9):935-945. https://doi.org/
10.2105/A)PH.2024.307758)

A growing concern in the United
States today is the unequal distri-

bution of contaminant exposure in tap
water provided by community water
systems (CWSs), which collectively serve
approximately 95% of the nation’s resi-
dents. This importance is underscored
by recent large grants for drinking wa-
ter needs: the Biden-Harris administra-
tion’s $6.5 billion funding initiative for
water infrastructure upgrades and the
Environmental Protection Agency's
(EPA's) $50 million drinking water grant
for disadvantaged and underserved
communities. Although environmental
justice studies have documented
unequal exposure to drinking water

contaminants in the United States, there
is limited understanding of how these
disparities have evolved. Furthermore,
smaller and resource-poor CWSs, often
associated with such disparities, are like-
ly to be more vulnerable to climate
hazards. Droughts, in particular, have
been identified as critical threats to wa-
ter systems’ ability to provide clean
drinking water." Despite the expected
intensification of drought conditions,”
few studies have examined how drought
affects drinking water quality and wheth-
er its consequences vary across socio-
demographic subgroups.

Arrich literature has documented dis-
parities in drinking water quality and

explored their origins and persis-
tence.®>® Balaz and Ray describe how a
combination of natural, built, and socio-
political factors collectively influence
exposure to drinking water contami-
nants.” Consequently, disparities in
drinking water often reflect broader
inequalities in geographic locations,
public infrastructure, and sociopolitical
and financial resources. Low-income
and minority communities often bear
the compounding burdens of elevated
contaminant exposure and inadequate
water treatment infrastructure.’
Regional and nationwide studies
have consistently documented that
Latino/a communities are exposed to
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higher drinking water nitrate (DWN)
concentrations.®>>® A nationwide study
found that CWSs with high nitrate levels
(>5mg/l) served twice as many Latino/a
residents as did low nitrate CWSs
(<5mg/l).> CWSs that rely on ground-
water, serving smaller populations, and
serving Latino/a communities were
associated with elevated arsenic
concentrations.*®®

Arsenic and nitrate are widespread
contaminants frequently found exceed-
ing their respective legal limits.” Long-
term exposure to arsenic and nitrate
has been associated with various types
of cancers and thyroid, skin, and cardio-
vascular diseases in adults and with de-
velopmental impairments and adverse
birth outcomes for infants.'®' Both of
these contaminants are colorless, odor-
less, and expensive to treat, posing
challenges for detection and treatment.

| have added, to my knowledge, a
novel dimension to the environmental
justice literature on drinking water
with my analysis of how past droughts
have affected drinking water quality
provided by California CWSs; this
new dimension accounts for existing
disparities. Drought conditions lead to
large-scale changes in the sources of
drinking water (e.g., rivers, reservoirs,
and aquifers) that can affect arsenic
and nitrate concentrations. These
changes in water quality may or may
not be passed on as drinking water to
households, depending on the capabili-
ty of the local CWS. The net effect of
drought on contaminant concentration
depends on the interaction between
changes in water volume and local geo-
chemical and hydrological factors.

A study in California's Central Valley
found that drought conditions led to in-
tensified groundwater pumping, which
accelerated the downward migration
of shallow contaminated water (the

Peer Reviewed  Sum

“downwelling” effect’?), increasing ni-
trate levels in water supplies.'* Studies
indicate that drought-induced ground-
water pumping can displace arsenic
from clay sediments as land subsides'®
and that concurrent increasing nitrate
concentrations may create geochemi-
cal conditions that lead to decreased
arsenic concentrations.'®"” Further-
more, high evaporation rates induced
by elevated temperatures during
drought conditions can concentrate
contaminants in surface water and
shallow groundwater.'®"?

Both the federal government and the
state of California have recognized the
importance of providing safe drinking
water for the public. Under the Safe
Drinking Water Act (Pub L No. 93-523,
1974), the maximum contaminant
levels (MCLs) for arsenic and nitrate in
drinking water are 10 pg/l and 10 mg/I,
respectively. In 2019, 64 and 48 CWSs
in California violated the law by exceed-
ing the MCLs for nitrate and arsenic,
respectively.?® The main sources of ni-
trate are runoffs from fertilizer and ani-
mal manure in agricultural regions, but
they can also originate from sewage
and septic systems in urban areas.”'

California’s long history of intensive
agriculture has led to widespread ni-
trate pollution in water sources that are
frequently used for drinking water sup-
ply."*?! Moreover, naturally occurring
volcanic and granitic rocks in the state
contribute to groundwater arsenic con-
tamination.® As a result, drinking water
issues arise, as not all CWSs possess
adequate treatment capacity. A 2016
California Department of Water
Resources report identified only 150
treatment facilities for nitrate and 79
for arsenic of 4463 water systems that
serve permanent populations.?? Impor-
tantly, these CWSs are not equally dis-
tributed across society, indicating that

already vulnerable communities may
be at heightened risk under climate
change.

METHODS

| compiled a rich space- and time-
varying data set of regulatory drinking
water samples, sociodemographic
characteristics of the populations
served, historical drought records,
measures of agricultural intensity, and
CWSs' characteristics. Each record in
the data set represents a contaminant
concentration observed at a sampling
point in the distribution system of a
CWS for a specific year. | analyzed
drought effects on drinking water arse-
nic (DWA) and DWN concentrations for
the following CWS subgroups: all CWSs;
nonmajority Latino/a CWSs; CWSs

with more than a 25%, 50%, and 75%
majority Latino/a population; and CWSs
serving low-income and agricultural
regions. | focused on contaminant
levels instead of regulatory violations
of the MCLs for 2 reasons.

First, emerging epidemiology studies
have found adverse health and birth
outcomes at exposure levels below the
MCLs for both arsenic and nitrate.'%%*?4
People exposed to DWA at the MCL
(10 pg/l) were 2.7 times (95% confidence
interval [CI] = 1.2, 4.1) more likely to de-
velop bladder cancer.?® The nitrate
MCL of 10 mg/l was set at the threshold
associated with the onset of methemo-
globinemia, an acute oxygen deprivation
condition for infants, without consider-
ation for any other long-term chronic ex-
posure effects.'® Recent epidemiological
studies have found associations be-
tween nitrate concentrations below
5mg/l and increased risks of colon can-
cer, thyroid cancer, and birth anoma-
lies.'9%® Increased nitrate exposures in
the range of 0 to 6 mg/l were associated



with elevated risks of limb and heart
defects.”?

Second, violation data are discretized,
which masks persistent and informative
changes in contaminant concentration
levels below or above the MCLs. For in-
stance, if drought triggers changes in
nitrate concentrations below 10 mg/I,
an analysis using violation data would
fail to detect any effect.

Drinking Water
Contaminant Data

| obtained nitrate and arsenic measure-
ments from drinking water quality data
for regulatory monitoring that was
compiled by the California State Water
Resources Control Board. Under the
EPA standardized monitoring frame-
work, CWSs are required to monitor
and report nitrate concentrations at
each entry point to the distribution
system (sampling points) annually if
previous nitrate concentrations were
consistently low (<5mg/l) or quarterly if
concentrations were higher. Arsenic
monitoring is generally required once a
year or every 3years for surface and
groundwater sampling points, respec-
tively. Compliance rates are generally
high: 4 (0.15%) and 37 (1.3%) of approx-
imately 2800 CWSs serving residential
populations in 2019 violated arsenic
and nitrate monitoring requirements,
respectively.?°

CWSs can have multiple sampling
points in the distribution system, which
can be either ground or surface
sourced and labeled “treated,”
“untreated,” or “raw.” To evaluate
served drinking water quality, |
employed a filtering method used in
the drinking water literature.*2” This
method filters out sampling points that
are potentially upstream of a treatment
plant, ensuring that measurements

reflect the quality of served rather than
source water. | assigned sampling
points to each CWS-year, with the
following prioritization: (1) treated
sampling points and sampling points
labeled as in the distribution system,
(2) untreated sampling points, and
(3) raw sampling points. For example, if
(1) was available, I would drop (2) and
(3). Raw sampling points remained in
the study sample if they were the only
sampling points associated with a CWS.
Each CWS had an average of 3 sam-
pling points representing served drink-
ing water quality (Table 1).

For each remaining sampling point,
| computed a time-weighted mean
measure across observations in a given
year for each contaminant. As in Pace
et al, | replaced observations below the
detection limit with zero.® | omitted
sampling points with less than 4
observations for groundwater arsenic
(required once every 3years) and 8
observations for surface arsenic and
both ground and surface nitrate (re-
quired annually) over 2007 to 2020.
This criterion allowed the inclusion of
CWSs that were unable to comply with
EPA sampling requirements while pro-
viding sufficient observations for the
identification of regression terms. | lim-
ited my main analysis to 2007 to 2020,
starting a year after the EPA's 2006
Final Arsenic Rule, when CWSs were
required to monitor for arsenic
periodically.

Sociodemographic
Characteristics

| obtained the water system service
area boundaries verified in 2021 from
the California State Water Resources
Control Board Geographic Information

|28

System portal.=® To assign sociodemo-

graphic composition to a CWS, | collected
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annual census tract-level variables from
2009 to 2020 from the American Com-
munity Survey (ACS) 5-year estimates. As
the ACS estimates were first released in
2009, I used values from that year as a
proxy for 2007 to 2008.

For each tract, | computed the per-
centage of residents identifying as
Hispanic, non-Hispanic White, non-
Hispanic Black, and non-Hispanic Asian,
as well as the proportion of adults with
less than a high school education and
who do not speak English “very well.” |
used median household income directly
in the following calculations. | refer to the
set of tract-level computed percentages
and direct estimates collectively as
“measures” in the following section.

| used the area-weighted mean ap-
proach to aggregate tract-level mea-
sures to CWS service area boundaries.
I'identified all tracts that were wholly or
partially in each CWSs' service area. |
calculated the mean of all overlapping
tracts’ measures and weighted them by
the overlapping area (Appendix A, Sec-
tion 1.1, available as a supplement to
the online version of this article at
https://www.ajph.org). After obtaining
CWS-year sociodemographic measures,
I assigned to each CWS-year the follow-
ing binary indicators: 1{>P% Latino/a} if
the percentage of Latino/a residents
served was greater than P €{25, 50, 75},
1{majority Latino/a} if the percentage of
Latino/a residents was greater than the
percentage of any other racial or ethnic
group, and 1{/low income} if residents’
mean income was less than $47000.
Specifically, a CWS serving a community
that is 40% Latino/a could be consid-
ered “majority Latino/a” if each of the
other ethnic/racial groups individually
made up a smaller percentage. | based
the low-income threshold of $47 000
on the median California state income
limit for 2019.
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I TABLE 1— summary Statistics of Community Water System (CWS) Features: California, 2007-2020

All CWSs

Nonmajority
Latino/a CWSs

Majority
Latino/a CWSs

Aggregate statistics on CWSs in study sample®

Number of CWSs 2378 1732 646
CWS owner type, no. (%)
Local government 830 (35) 593 (34) 237 (37)
Private 1548 (65) 1139 (66) 409 (63)
System size of population served, no. (%)
Very small 1463 (62) 1126 (65) 337 (52)
Medium-large 559 (24) 407 (23) 152 (24)
Very large 356 (15) 199 (11) 157 (24)
Total population served, in millions 34.8 17.7 171
Total no. of sampling points 6969 4682 2287
Sociod graphic, +SD

Population served

14770 £104420

10277 £63834

26923 +170902

% Latino/a residents 32 23 20 =11 64 +16
% adults with <high school education 11 =7 7 +4 19 =7
% adults that do not speak English very well 2.13 +#3.50 2.04 ~3.68 2.38 +2.95

Household income, $

76052 +31431

80620 33397

64113 +21412

Land use, mean =SD

% cropland (in 1 mi? radius) 15 +23 11 +19 25 +28
Located in overdraft groundwater basin 0.3 £0.5 0.2 0.4 0.5 £0.5
Depth to groundwater, ft 102 +91 88 =86 123 +94
Water quality sampling points and drought exposure, mean +=SD
Drought (normalized PDSI) 0.4 +0.2 0.4 +0.2 0.5 +0.2
Nitrate, mg/| 1.9 x2.5 1.5 *1.9 3.0 +3.3
Arsenic, ug/l 33 +6.4 3.2 ¥6.5 3.7 =6.1
No. of sampling points 3.0 +4.5 2.7 +3.9 3.6 +5.9
No. of sampling points from groundwater 3.4 +5.2 3.1 +4.5 4.1 +6.8
No. of sampling points from surface water 04 +1.4 04 +1.2 0.5 +1.8

Note. PDSI = Palmer Drought Severity Index. Majority Latino/a CWSs are characterized by serving a higher percentage of Latino/a population than any
other racial or ethnic group. Aggregated key statistics for all CWSs included in the study sample: California, 2020. Mean *=SD of sociodemographic, land
use, and CWS sampling points and drought variables: California, 2007-2020. Because of observed differences in sociodemographic and land use
variables between majority Latino/a and nonmajority Latino/a CWSs, | included these variables as controls in robustness checks of the main regression
specification estimating the effects of drought on drinking water nitrate and arsenic concentrations (Appendix A, Figure B, available as a supplement to
the online version of this article at http://www.ajph.org).

#Values are sum of variables over CWSs included in study sample.

| also considered errors originating
from the ACS data that may have invali-
dated my results. To account for these
errors, | used the margin of error
estimates associated with each ACS
variable to compute a Cl for each CWS-
year computed measure. | reassigned
sociodemographic indicators to each
CWS-year using a more conservative
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threshold. The results and a discussion
of this sensitivity analysis are available

in Appendix A, Figure A and Section 3,
respectively.

Drought Measure

To characterize drought, | used the
Palmer Drought Severity Index (PDSI).

This index uses meteorological data, in-
cluding temperature and precipitation,
to measure overall dryness conditions.
| obtained gridded (0.05° X 0.05°) PDSI
data at a 5-day interval from the Uni-
versity of Idaho Climatology Lab.?*

To compute CWS-year means, | calcu-
lated the mean of PDSI values of all
grid cells in the year that laid within a



2.5-mile radius of each CWS service area
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) ) a — . Nonmajority Latino/a .. Majority Latino/a
boundary centroid. I normalized the
CWS-year-level PDSI so that its mean )
Ground water
and SD were 1 and zero, respectively. To —
S~
ease interpretation, I multiplied the nor- g
malized PDSI by —1 so that a positive =
: q>_) - Surface water
value corresponded to drier than usual, 9
and a negative number corresponded to % Ground water
wetter than usual. In this way, parameter g
estimates can be interpreted as the " Surface water
effect of a 1 SD increase in dryness.
Figure 1 illustrates this normalized index
over 1994 to 2020 across California (see
also Appendix B, available as a supple-
ment to the online version of this article 5
at https://www.ajph.org). é N Ground water
O No consistent data before
MeaSU res Of % 3 2006 Final Arsenic Rule
Agricultural Activities o .
'c .. o' “ =
' g 24 :~~ ~ . o'wf--\:‘,_,' Surface water Z
| also compiled CWS-year measures of < R w
i 0]
groundwater levels, agricultural well in- 1 =
T T T T T T T T T T T T T 1 3
tensity, and agricultural land use. | (SIe S SN SN R N SNSRI SISO g
. T QTT AT AT AR AR AR A AR A N
sourced all data from the California Year S
Department of Water Resources (de- b s
scribed in Appendix A, Section 1.3). | S
z
created another CWS subgroup 1{agr- - 2 °
o £ I
cultural}, indicating that the percentage 2, ____ml - III - I_ . m
of cropland was more than 25% within g » I. I. I
a 1-mile radius of the CWS. The 25% )
cropland criterion represents the Y o % S w . o ‘Ib S Iw N ‘Ib S
. O I O LA NN
threshold for the 85th percentile. TR AT AT A A AT AR A AR DA D
Year
Estimating Drought Impacts
FIGURE 1— Temporal Trends in (a) Contaminant Concentrations by
The regression specifications for esti- (EI:)hI')“C c°r’:'F:°5d't'°r‘c°:fC°’T{ml:’;:Z ‘;\:)azt:r System (CWS) Service Area, and
) ) rought Index: California, -
mating drought's effects on contami- &
nant concentrations are expressed in Note. Trends start at 1994 for nitrate and 2007 for arsenic, a year after compliance monitoring (national
) primary drinking water regulations phase 2 and final arsenic rule) became operative for the contaminants.
Equations 1 and 2: State-wide drought index determined by normalized Palmer Drought Severity Index. “Majority Latino/a"
. CWSs are characterized by serving a higher percentage of Latino/a population compared with any other
(1) Cint = BDut + 8 + Tyt + € racial or ethnic group. For a full-color version of this figure along with maps showing the spatial distribu-
tion of CWS service area boundaries serving majority Latino/a communities: California, 2020, and spatial
Cint = BoDwt + B1Dwe X 1{X} distribution of drought index before (2011) and during (2014) the height of the historic 2012-2017 drought,
(2) + 8+ Tt + €y see Appendix B (available as supplement to the online version of this article at https://www.ajph.org).
C represents nitrate (mg/l) or arsenic more than 25%, 50%, and 75% majority ~ concentrations associated with /. 7, are
(Hg/l) concentrations for sampling point  Latino/a population; and low-income CWS-specific linear year slopes that
fin CWSw inyear t. Xis one of the CWS  and agricultural regions. Sampling point  accounted for underlying long-term
subgroups: all; nonmajority Latino/a; fixed effects §; accounted for baseline trends at the CWS level. D, is the
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normalized drought index experienced
by CWS w in year t.

In Equation 1, B represents the aver-
age effect of a 1-unit increase on the
normalized drought index on the con-
taminant concentration net of CWS
time trends and sampling point base-
line concentrations. In Equation 2, |
included an interaction term with
drought to indicate whether CWS w
belongs to 1 of the sociodemographic
subgroups, X, in year t. Now, B repre-
sents the effect of drought but only
for CWSs notin X (e.g., 1{%Latino/
a>50}=0), and By represents the
mean difference in drought's effect
for CWSs in group X (e.g., 1{%Latino/
a>50}=1).

To address the potential issue of hav-
ing multiple sampling points in each
CWS, | used cluster-robust SEs at the
CWS level. This method corrects for
correlated error terms within each
CWS and corrects the derived Cls.*° |
assigned weights to each CWS based
on the total number of unique sam-
pling points it had. Figure 2 plots 2 X
for all CWSs, 2 X By only for nonmajor-
ity Latino/a CWSs, and 2 X (Bg + B4) for
all other CWS subgroups, representing
the effects of drought on DWN and DWA
(I show the effects of a 2-unit increase in
the normalized drought index because
this scenario has occurred 3 times in the
past 2 decades in California, specifically,
during 2006-2007, 2011-2014, and
2017-2018), as illustrated in Figure 1.
| conducted all statistical analyses in
R version 4.2.2 (RStudio, Boston, MA).

RESULTS

Appendix B shows the distribution

and service area boundaries of CWSs
included in the analysis. The study sam-
ple covers 94% of Californians estimat-
ed to be served by a CWS and excludes

Peer Reviewed  Sum

the 3% of Californians who receive their
drinking water from domestic wells,
which are unregulated.® In this sample,
there were 1732 (population

served = 17.7 million) and 646 (popula-
tion served = 17.1 million) CWSs serv-
ing nonmajority Latino/a and majority
Latino/a communities, respectively.
Table 1 shows that majority Latino/a
CWSs are associated with more than
twice the cropland area, 1.5 times the
depth to groundwater table, and twice
the mean nitrate concentrations than
nonmajority Latino/a CWSs. Drought in-
tensity, number of water sources, and
arsenic concentration (Table 1) are rela-
tively similar across these CWSs.

Figure 1 displays trends in DWN and
DWA for majority Latino/a and all other
CWSs. | show trends for surface water
and groundwater drinking water sam-
ples separately because of significant
differences in levels and trends. It is ap-
parent that for both contaminants, pol-
lutant concentrations have been more
variable over the years for majority
Latino/a CWSs than other CWSs.
Groundwater-sourced DWN gradually
increased from a low of 2.5mg/l'in
1998 to a peak of 3.1 mg/l'in 2018 for
majority Latino/s CWSs and decreased
from 2.1 mg/l to 1.8 mg/l for nonmajor-
ity Latino/a CWSs over the same period.
This widening exposure gap contrasts
with recent articles documenting
narrowing racial gaps in air pollution
exposure.>! Although DWN in surface
sources decreased in the past decade
for both groups, the mean DWN from
surface sources for majority Latino/a
CWSs (2.2 mg/l) was still significantly
larger than that for other CWSs
(1.2mg/l)in 2020.

By contrast to DWN, DWA levels and
trends for both CWS subgroups are
similar. Figure 1 displays DWA trends
starting from 2006, following the

implementation of the Final Arsenic
Rule, which introduced a systematic
monitoring framework and lowered the
arsenic MCL from 50 to 10 pg/Il. DWA
concentrations are notably higher for
groundwater sources, averaging ap-
proximately 5 pg/l, compared with

2 pg/l for surface sources.

Drought conditions increase DWN
concentrations only in CWSs with signif-
icant Latino/a populations, with the ef-
fect size increasing as the percentage
of Latino/as served increases. Figure 2
shows that there are no drought effects
for CWSs serving nonmajority Latino/a
populations and low-income and agri-
cultural regions. However, a 2-unit in-
crease in the normalized drought index
results in a 0.04 mg/l increase (2% of
2007 mean; 95% Cl = 0.00, 0.08),

0.08 mg/l increase (4% of 2007 mean;
95% Cl=0.02,0.14), and 0.16 mg/|
increase (8% of 2007 mean; 95%
Cl=0.02,0.29) for CWSs with more
than 25%, majority, and 75% Latino/a
populations served, respectively. These
results remain relatively unaffected and
even more pronounced when using al-
ternative fixed effects specifications
(Appendix A, Tables B and C) and re-
main statistically significant even after
controlling for a multitude of potential
omitted variables, such as household
income, surrounding groundwater
depth, and measures of agricultural in-
tensity (Appendix A, Figure B).

The uncovered nitrate drought
effects vary across CWS characteristics.
| reestimated the main analysis along
3 margins of interest: (1) source type,
(2) system size, and (3) whether the
CWS was managed by a local govern-
ment or a private entity. Figure 3 shows
that very small (<500) and privately
owned CWSs are driving the dispropor-
tionate drought effects and that DWN
levels in surface sources are more
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Nitrate drought

CWS subgroup response (mg/l)
All CWSs 0.01(-0.01,0.03)
Nonmajority Latino/a —0.02 (-0.04, 0)
% Latino/a > 25 0.04 (0, 0.08)
Majority Latino/a 0.08 (0.02,0.14)
% Latino/a > 50 0.08 (0.01,0.15)
% Latino/a > 75 0.16 (0.02, 0.29)

Low Income

Agricultural Area

0.02 (-0.02, 0.07)

0(~0.06, 0.06)

CWS subgroup

Arsenic drought
response (ug/l)

All CWSs
Nonmajority Latino/a
% Latino/a > 25
Majority Latino/a
% Latino/a > 50
% Latino/a > 75
Low Income

Agricultural Area

—0.13 (~0.31, 0.06)
0.01(-0.18,0.19)
—0.26 (-0.67,0.15)
—0.48 (-1.12,0.16)
—0.68 (-1.49,0.13)
—0.33(-0.74,0.07)
—0.62 (-1.3,0.05)

—0.64 (-1.44,0.15)

I FIGURE 2— Heterogeneous Effects of Drought on Drinking Water Contaminants: California, 2007-2020

Note. CWS = community water system. Estimated effects of a 2-unit increase on the normalized drought index on nitrate (panel a) and arsenic (panel b) con-
centrations. Majority Latino/a CWSs are characterized by serving a higher percentage of Latino/a population compared with any other racial or ethnic group.
Agricultural areas are defined as > 25% cropland in a 1 mi? radius. Gray and black lines represent 95% and 90% confidence intervals (Cls), respectively, calcu-
lated with SEs clustered at the CWS level. Point estimates are provided in accompanying tables, with 95% Cls in parentheses.

susceptible to increases during
drought. Drought effects on DWN levels
in surface sources (0.17 mg/l; 95%
Cl=0.06, 0.28) are more than twice
those in groundwater (0.07 mg/l; 95%
Cl=0.01, 0.13) for majority Latino/a
CWSs. Across all CWS features investi-
gated, there is little to no drought effect
on nitrate levels for nonmajority
Latino/a CWSs.

Private CWSs include investor-owned
utilities, water companies, and water
associations; local government CWSs
include municipalities, special districts,

and cities (Table 1 shows a breakdown
by type). For privately owned CWSs,
drought increased DWN (0.12 mg/I;
95% Cl = 0.04, 0.2) for majority Latino/a
CWSs but had no significant effects for
nonmajority Latino/a CWSs (-0.03; 95%
Cl=-0.06, 0.00). All CWSs subgroups
managed by local governments had no
significant drought effects on nitrate
levels. Although majority Latino/a CWSs
showed larger drought responses than
other CWSs across all system sizes eval-
uated, the results are only significant
and are most pronounced in very small

CWSs (Figure 3). Across very small sys-
tems (<500), nitrate concentrations in-
creased by 0.11 mg/l (95% Cl = 0.03, 0.2)
for majority Latino/a CWSs only.
Drought conditions tend to decrease
DWA, with effect sizes generally in-
creasing with the percentage of
Latino/a population served (Figure 2).
Effect size ranged from —0.26 pg/l (7%
of 2007 overall mean; 95% Cl= —0.67,
0.15) to —0.68 ug/l (14% of 2007 overall
mean; 95% Cl = —1.49, 0.13) for CWSs
serving more than 25% and 50%
Latino/a populations, respectively.
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Nonmajority Latino —0.02 (-0.04, 0) —0.01 (-0.03, 0.02) —0.03 (-0.06, 0) —0.01 (-0.04, 0.02) 0.03(0.01, 0.06) 0(-0.02,0.02) —0.03 (-0.06, 0)
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Source Type System Size Ownership Type
Local
Ground Surface Very small Medium-large Very large government Private
Majority Latino —0.76 (-1.59,0.07) 0.33(0.11,0.55) —0.62 (-1.82,0.58) -0.81(-1.92,0.3) 0.1(-0.18,0.38) -0.29(-0.88,0.3) —0.73(-1.91,0.46)
Nonmajority Latino —0.1(-0.38,0.18) 0.21(0.11,0.32) —0.18 (-0.52,0.16) 0.19(0,0.38) 0.24(0.14,0.34) 0.24(0.08,0.39)  —0.21(-0.55,0.13)

FIGURE 3— Heterogeneous Effects of Drought on Drinking Water Contaminants Evaluated by Source Type and
Community Water System (CWS) Characteristics: California, 2007-2020

Note. Cl = confidence interval. Estimated effects of a 2-unit increase on the normalized drought index on nitrate (panel A) and arsenic (panel B) concentra-
tions for nonmajority Latino/a (square) and majority Latino/a (circle) CWSs by water source type, CWS size, and ownership type. Gray and black lines repre-
sent 95% and 90% confidence intervals (Cls), respectively, calculated with SEs clustered at the CWS level. Point estimates are provided in accompanying
tables, with 95% Cls in parentheses. “Majority Latino/a” CWSs are characterized by serving a higher percentage of Latino/a population compared with any
other racial or ethnic group. CWS sizes were designated according to Environmental Protection Agency categories and adjusted by combining medium and
large CWSs to form 3 groups of approximately equal size: very small (< 500 people), medium-large (500-10000), and very large (> 10 000).
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Although none of the estimated effects
are statistically significant, the effect
size is substantial. Figure 2 shows that
CWSs serving low-income and agricul-
tural regions experienced similar DWA
level drought responses. Figure 3
shows that drought outcomes on DWA
are heterogeneous by source type.
Negative effects on DWA appear to be
driven by groundwater sources.

Drought increased surface-sourced
DWA for both groups (up to 0.33 pg/l;
95% Cl=0.11, 0.55 for majority
Latino/a CWSs) and decreased ground-
water DWA (-0.76 pg/l; 95% Cl = —1.59,
0.07) only for majority Latino/a CWSs.
Furthermore, there are significant and
positive DWA drought effects for non-
majority Latino/a CWSs operated by lo-
cal governments and those of medium
to large sizes (Figure 3). These results
reflect the surface water effect: more
than 80% and 76% of surface sampling
points in this subsample belong to local
government and medium-large CWSs,
respectively.

DISCUSSION

| found that Latino/a communities
served by CWSs in California are vulner-
able to increased nitrate concentrations
in drinking water during drought condi-
tions. These effects are especially mag-
nified in surface-sourced drinking water
and appear to be driven by very small
and privately operated CWSs. The effect
of drought on DWA concentrations is
very variable. Drought increased
overall arsenic concentrations in
surface-sourced drinking water for both
subgroups. Although statistically insig-
nificant, drought decreased arsenic in
groundwater-sourced drinking water
for majority Latino/a communities.

A recent study revealed that drought
increased nitrate prevalence by 3to 5

times in public supply wells in the San
Joaquin Valley, a major agricultural re-
gion in California, of which Latino/as
form the largest ethnic group.'® The
authors found that drought leads to
intensified agricultural groundwater
pumping, which accelerates the down-
ward flow of nitrate-contaminated water,
elevating the nitrate concentration in wa-
ter drawn by CWSs. Although the study
corroborates the increased nitrate | ob-
served in groundwater, it appears from
my findings that surface water sources
are more sensitive to drought conditions
for both nitrate and arsenic in drinking
water. This finding is concerning when
we consider that although more CWSs
(77%) are supplied by groundwater,
more people (80%) are served by CWSs
that use surface water as their primary
source.

The differential effects | found suggest
that CWSs serving Latino/a communities
are not mitigating elevated nitrate con-
centrations during drought conditions,
which exacerbates existing disparities.
This may reflect a lack of treatment infra-
structure, resource constraints, or other
operational or technical differences. Al-
though | focused on only arsenic and ni-
trate concentrations, these vulnerable
CWSs may also be at increased risk for
contamination from other sources (e.g,,
pesticides, waste disposal sites, and
manufacturing plants) under stressors
such as drought, floods, and other
natural events. A recent review article
highlighted a range of emerging drinking
water contaminants of concern, including
disinfection by-products and fracking-
related substances, that disproportion-
ately affect communities of color.*

Limitations

The limitations of this study ought to
be discussed. First, because of the

RESEARCH & ANALYSIS

complex and highly localized nature
of underground hydrogeological and
geochemical processes, my study did
not address the specific drought
mechanisms causing the observed
changes in arsenic and nitrate concen-
trations. Therefore, to what extent
differential pumping, legacy contami-
nants, groundwater dynamics, and
CWS mitigation are leading to the ob-
served responses is a critical question
for future research. Future studies
could explore mechanisms behind the
contrasting effects of drought on arse-
nic levels at surface and groundwater
sampling points.

Second, data limitations may have
contributed to uncertainty throughout
the analysis. CWSs may have been
assigned to the wrong sociodemo-
graphic subgroup because of uncer-
tainties in the ACS data and water
system service boundaries. Missing
data from the water quality database,
resulting from irregular sampling sche-
dules or compliance issues, could have
introduced bias to the parameter esti-
mates. Although the main results did
not change meaningfully in a sensitivity
analysis in which | accounted explicitly
for compounding errors from the ACS
(Appendix A, Figure A), bias may still
exist if there was ethnic/racial segrega-
tion in the census tracts that correlated
with CWS service boundaries. | discuss
these limitations in more detail in
Appendix A, Section 1.5.

Public Health Implications

The severity of droughts in California
has been greater in the past 2 decades
than in the preceding century, and
studies predict that the risk of severe
drought will increase because of ex-
tremely warm conditions induced by
anthropogenic climate change.® The
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disproportionate effects | have uncov-
ered suggest that without significant
investments in adaptive or mitigation
capacity, future droughts may further
widen drinking water disparities, put-
ting already vulnerable communities at
heightened risk.

These findings may help policy-
makers prioritize future research, fund-
ing, and technical assistance: (1) very
small and private CWSs are driving the
disproportionate drought effects expe-
rienced by Latino/a communities;

(2) surface water sources are most re-
active to drought conditions, and they
serve a far greater proportion of the
population; (3) arsenic decreased in
groundwater-sourced drinking water
only for Latino/a communities, which
could reflect geochemical reactions
resulting from concurrent increasing ni-
trate concentrations'®"’; and (4) arse-
nic concentrations are heightened in
surface-sourced drinking water during
drought.

Although California earmarked more
than $5.2 billion in its 2022 Water Sup-
ply Strategy to water systems for
drought resilience, funding managers
need to consider disparities and the
potential rise of arsenic threats in fund-
ing and technical assistance allocation,
especially under the state's 2021 Hu-
man Right to Water Law. Furthermore,
statewide drinking water assistance
programs such as the Safe and Afford-
able Drinking Water Fund should
prioritize long-term and sustainable
solutions over shorter-term ones,
such as water deliveries, in the face of
future drought-induced contaminant
threats. 4JpPH
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