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COVER: City of Austin Defies Governor on Mask Mandate. A server
wearing a protective mask prepares an order at a taco bar in Austin, TX,
on Wednesday, March 10, 2021. Texas Attorney General Ken Paxton
blasted Austin officials and threatened to sue them for defying a
statewide moratorium on rules forcing Texans to don face coverings

in public, the Washington Post reported.
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Bringing Workers Safety,

Health, and Well-Being Front
and Center in Public Health

he importance of jobs, occupations, and
work in people’s health has been consistently

stressed in this journal. This editorial reviews some of
the milestone articles we have published since 2018
and presents two new articles from the current issue.

Emily Quinn Ahonen et al. described why work de-
termined observed societal-level health inequities.
She and her colleagues outlined the methodological
challenges associated with incorporating work in the
study of health inequities (https://bit.ly/3GgpTXm).

Paul A. Landsbergis et al. stressed the lack of ade-
quate funding limiting the extent to which nuanced
measures of work exposures are included in health
surveillance systems. For example, the National Insti-
tute for Occupational Safety and Health budget pales
in comparison with National Institutes of Health bud-
gets, despite the fact that occupational injury has an
economic burden similar to that of cancer or cardio-
vascular disease (https://bit.ly/3U9sHLY).

In 2020, David Michaels and Jordan Barab cele-
brated the 50th anniversary of the passage of the
1970 Occupational Safety and Health Act (OSHA),
which contributed to a significant reduction in work-
related deaths, injuries, and illnesses. Still, OSHA
needs to be empowered and modernized to be able
to prevent the millions of injuries and thousands
of deaths among workers annually (https://bit.ly/
3MfQ30j). As a case in point, the United States entered
the COVID-19 pandemic without a workplace airborne
disease standard, which would have helped to keep
workers safe from the coronavirus. The project had
started after the H1N1 influenza epidemic in 2009,
but the administration in place in 2017 halted the
adoption of the standards (https://bit.ly/3nlhkhy).

Meg Lovejoy et al. added that the COVID-19 health
crisis revealed structural conditions that heightened
the vulnerability of workers and their families to
physical and psychosocial stressors. They proposed
a model of work redesign updated for the 21st cen-
tury, including increased worker schedule control
and voice, moderated job demands, and enhanced
social relations at work (https://bit.ly/3nEHQg53). The
redesign, Leslie Hammer wrote, should target the
most vulnerable workers, and in particular women,
who make up a majority of workers in low-wage jobs.
The goal should be not only safety and health, but
also bringing worker well-being and work redesign

front and center in the 21st century (https://bit.ly/
3m3sio8).

In this issue, we publish two analyses of the public
health dimension of occupation based on data from
the National Health Interview Survey (NHIS) before
and since COVID-19. Jerzy Eisenberg-Guyot et al. use
pre-COVID-19 data (up to 2019) to show that when
occupations are categorized in terms of social classes,
workers have a shorter longevity than their employers
and other higher social class groups (p. 637). Adam
Gaffney et al. use the 2020-2021 NHIS surveys to as-
sess the differences in COVID-19 self-reported infec-
tions across occupational groups—finding, consistent
with similar surveys in other countries, that workers
having close contact with sick persons or the public
are at greater risk (p. 647).

Editorialists Paul Leigh (p. 634) and Devan Hawkins
(p. 631) describe the strengths and limitations of the
NHIS data to assess the inequitable impact of COVID-19.
Occupation health research faces methodological and
financial difficulties that are reflected in these publica-
tions. Still, the inequities are so massive that they
would most likely subsist if stricter assessment of con-
founding by age, gender, race/ethnicity, housing, crowd-
ing, and health status could have been factored in.

Most importantly, the fact that the NHIS and self-
reported exposure are the best available measures
to assess the impact of COVID-19 on occupational
groups nationally is another expression of an
essential deficiency of US public health: the lack of
population-based health monitoring systems, as the
ones described in the May issue of AIPH (https://bit.
ly/3zz0WTj). Such systems, based on random sam-
pling of the population, should be sufficiently granu-
lar to assess work-related differences and, during an
epidemic, incorporate a seroprevalence component.

The articles mentioned here illustrate the numer-
ous contributions in AIPH that stress the importance
of jobs, occupations, and work in people’s health.
The pandemic has intensified their timeliness and
the urgency of intervening on the public health
dimension of work. 4JPH

Alfredo Morabia, MD, PhD
Editor-in-Chief, AJPH

EDITOR'S CHOICE AIDI-I

DOI: https.//doi.org/10.2105/AIPH.2023.307304

59 Years Ago

[l Fifty Years of Occupational Health

When [Alice Hamilton] attended the Fourth Interna-
tional Congress on Occupational Accidents and Diseases
at Brussels in 1910, she found that “for an American it
was not an occasion for national pride.” The Belgian rep-
resentative disposed of American activity with the curt
statement, “It is well known that there is no industrial hy-
giene in the United States. Ca n'existe pas.” Since then
major changes have taken place. Health problems
arising out of exposure to noxious substances and
dangerous working conditions have been recognized in
numerous instances and measures have been taken to
prevent or to ameliorate the effects resulting from such
exposure. Reforms have been brought about by the joint
efforts of organized labor, enlightened employers, physi-
cians, legislators and community leaders. Prominentin
this development from the beginning was the Division of
Occupational Health of the U.S. Public Health Service. . ..
[1In 1914 ... a dozen commissioned officers were
assigned to study the health problems of miners,
garment workers, steel workers, and other industrial
groups. . .. Lead poisoning, silicosis, anthrax, industrial
fatigue, dermatoses, illumination, the physiological
effects of high temperatures—these and other problems
were subjected to intensive investigation. Today, the Divi-
sion of Occupational Health is continuing this tradition.

From AJPH, November 1964, p. 1921

1 07 Years Ago

Report of the Committee on
Occupational Mortality

In a study of occupational mortality, the Committee
believes it essential to include morbidity as related to oc-
cupation. A study of economic conditions and the slow
working changes of physical and mental deterioration—
the health hazards—due to occupational requirements
and environment are essential to a profitable study of
the problem, and these data can be obtained with com-
pleteness only during the lifetime of the patients. . . .
[Qluarrymen, certain groups of the textile workers, gar-
ment workers and others . .. show higher mortality rates
for the working periods of life than do corresponding
age groups of all occupied persons of the same sex.

On further analysis, the higher mortality can be traced to
a higher incidence from pulmonary tuberculosis. This is
so constant over long periods of time and in different
countries that we cannot escape the conclusion that the
particular kind of work done by these groups carries with
it a higher incidence of tuberculosis. What is thus indicat-
ed to be true of tuberculosis is probably true in varying
degrees of a number of other diseases.

From AJPH, January 1916, pp. 49-50

Editor’s Choice

Morabia
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1873-1961

Queer Budapest, 1873-1961
By Anita Kurimay
336 pp.; $35.00 paper

Chicago, IL: University of Chicago Press; 2020
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ISBN: 978-0226705798

he continued attacks on and de-

Tmonization of lesbian, gay, bisexual,
transgender, and queer (LGBTQ) people
in the United States highlight the ongo-
ing tension related to discussing, recog-
nizing, and accepting sexual and gender
identity in the United States. Often
couched as a form of “protection” for
the masses, these attacks present non-
heterosexual sexuality and nonbinary
gender as abnormal, something only re-
cently discovered. Globally, these
attacks gloss over the reality that non-
heterosexual and nonbinary people
have always existed. Yet, rarely have
their stories been part of the historical
record. What limited history exists is al-
most exclusively told from a Western
European or North American frame-
work. This is not meant to belittle the
excellent scholarship of individuals such
as Lilian Faderman (The Gay Revolution:
The Story of the Struggle) and Peter
Ackroyd (Queer City: Gay London from the
Romans to the Present Day) but to recog-
nize the gap in our collective history."?

Enter Queer Budapest, 1873-1961 by
Anita Kurimay. Queer Budapest weaves
together a story that examines the com-
plexity of nonnormative sexual or queer
identity across time and sociopolitical
changes. By exploring the end of the

19th century to the middle of the 20th
century, Kurimay shows shifts in cultural
and political thought on how queer
men should be viewed, treated, and
dealt with. The political, social, and judi-
cial systems came into contact.

Supported by case examples of indi-
viduals who found themselves as part
of these systems, she shows how the
underhanded ambivalence, and per-
haps even acceptance, of the late 19th
century was replaced by the medicaliza-
tion of queer identity after World War |,
which gave way to outlawing as the com-
munists rose to power.

Relying on archival research, histori-
cal documents, and contemporary
sources, Queer Budapest is a refreshing
take on the historical narrative format.
Kurimay brings to life an overlooked
time in Eastern Europe’s and Hungary's
history. In her telling, Budapest
becomes not only a backdrop for these
social and political changes but also an
essential character. The city's role as
the center of government and social
life cannot be separated from the chal-
lenges faced by the individuals docu-
mented in the book. Men were
attracted to the city as the social hub
for queer identities, but they put them-
selves at a greater risk for arrest and
the effects of changes in politics.

In this way, the book serves as an ex-
cellent companion piece to Beachey's
Gay Berlin: Birthplace of a Modern Identity.>
Both works situate the environment
and culture of their respective cities as
central to shaping the development of
queer identities. Where Queer Budapest
stands out is how Kurimay has situated
Budapest as the urban center in con-
trast to the rural areas that surround it.

One of the significant tensions of
the book is the role of the penal code,
and eventually the homosexual
registry, in criminalizing and ostracizing



queer identities. The way a tool ostensi-
bly for public health is so quickly cor-
rupted and unevenly applied according
to social class serves as a stark warning
for the proposed anti-LGBTQ bills of to-
day. However, the multitude of tensions
highlight the complexity of challenges
faced by sexual and gender minority
and queer individuals. These include
the tensions between the criminaliza-
tion of queer men and the ambivalence
toward queer women, the cultural un-
derstanding versus pathological assess-
ment of same-sex behavior, the rural
versus urban dichotomy, and the role
of modernization in shaping queer
identities.

TEXT STRUCTURE

Over an introduction and six chapters,
Kurimay contemplates how behavior
remains the same but society's treat-
ment and understanding change. The
introduction provides critical frame-
works for reading the remaining chap-
ters. Chapter 1 introduces the reader to
Budapest and the treatment of queer
identities in the late 19th century.
Chapter 2, which examines the writings
of journalists and others throughout
Europe, takes us into the 20th century
and points toward what could have
been had peace prevailed. Chapter 3
highlights a forgotten time, the brief ex-
istence of the Hungarian Society Repub-
lic, which for a time adapted holistic
means of understanding a person.
Chapter 4 takes an exciting turn,
reviewing how society treated the di-
vorce and libel trial of an influential
woman accused of having a female
lover. The reader is returned to 1920 in
Chapter 5 and introduced to the coex-
istence of queer culture and identity
and the politically conservative Hungar-
ian regime. Finally, chapter 6 concludes

with the entry of Hungary into World
War I, the rise of the communist state,
and the treatment of those with queer
identities as enemies of the state.

HAVE WE LEARNED
NOTHING? LESSONS
FROM THE PAST

Kurimay has collected and documented
the history of an overlooked population
and provided us all a glimpse of the rich
LGBTQ history still to tell. She has
shifted the focus of LGBTQ history away
from a solely Western European and
North American view. She has intro-
duced the rich role of Eastern Europe in
the development of queer identities.
She has developed an accessible, cohe-
sive text that, for the most part, flows
together. The subplot in chapter 4 brief-
ly distracts from what seems to be the
overarching aim of the book, although it
does provide a meaningful context and
comparison with the experiences of
queer men. One is left wondering about
the outcomes and lives of the many
individuals described throughout the
text. However, the lack of closure is a re-
sult of the historical record as opposed
to a failing of the author.

There seems to be a missed opportu-
nity to better link the past and present.
Despite the official decriminalization in
the 1960s, LGBTQ individuals in Hunga-
ry continue to face cultural and legal
challenges. Hungary is regularly ranked
at the bottom among European Union
countries and most others in Eastern
Europe with respect to LGBTQ rights
and acceptance.” Although Hungary
does have antidiscrimination laws, in-
cluding laws related to sexual and gen-
der identity, the constitution bans
same-sex marriage.

Furthermore, changing of one’s gen-
der identity and joint adoption by

BOOKS & MEDIA A]pl-l

same-sex partners are forbidden. Fol-
lowing an emerging trend among for-
mer Warsaw Pact countries, Hungary
passed “antipromotion bills” that limit
the depiction of LGBTQ individuals and
information throughout the country.”
How might the country’s history have
influenced the introduction of these
bills? How can we understand their
support given the country’s history?
Kurimay provides us the background,
but it is up to us and others to bring it
together.

Although Queer Budapest is not a tra-
ditional LGBTQ health or public health
book, it is one | believe many would
benefit from reading. It helps illuminate
that to understand a phenomenon, we
cannot look just at the service level. We
must identify the political, cultural, and
historical social determinants driving
health. The book highlights how we
must look to the past as we face today's
battles. The criminalization of queer
identities and the use of a police state
to unevenly enforce laws are some-
thing we know all too well. The differ-
ences in acceptance and human rights
of LGBTQ people according to the polit-
ical party in power are experienced the
world over. The role of a registry in
managing and controlling the LGBTQ
community is a stark reminder as we
face the growing threat of registries to
track individuals who are transitioning,
drag queens, and even same-sex fami-
lies. Queer Budapest is a biography of
another place and time and an autobi-
ography of our time. 4JPH
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Berkeley, CA: University of California Press, 2022
ISBN: 0520384156

thought | knew everything about
I the trials and tribulations of Marion
Nestle, who today is considered to be
the greatest warrior for public health
nutrition in the United States. For more
than 20 years, | have followed the many
epic battles she has fought and con-
tinues to fight today: her battle against
junk food, her denunciations of the in-
fluence of agri-food manufacturers on
the nutrition and health of consumers
and their ability to influence public policy,
and her salutary questioning of the im-
pact of conflicts of economic interest on
recommendations and nutritional poli-
cies. Details can be found in her books,
articles, and interviews and on her Web
site. In short, | thought | knew everything
about the career of Marion Nestle.

But her latest book, Slow Cooked: An
Unexpected Life in Food Politics, reveals
many other battles she led, of which the
vast majority of her admirers were likely
unaware. These very difficult, trying fights
forged her personal and professional life
and allow us to better understand what
she has become today, in particular to
better realize why her true career be-
gan after the age of 60 years: hence,
the wonderful title of her book. Her sto-
ry confirms that slow cooking often
gives rise to the best, tastiest dishes.

This fascinating story of her life, told in
the first person, reads like an adventure

BOOKS & MEDIA AIDI—I

novel full of twists and turns. She teaches
us about her long period of “simmering”
with many obstacles to overcome, which
made it possible to hatch this icon of
nutrition who has inspired so many
nutrition professionals worldwide. And |
am one of those who have been deeply
marked by her visions of nutrition and
public health.

The first chapters remind us of the
struggles of an American child born in
the post-Depression period to a poor
Jewish family who asks only to be recog-
nized and loved, a sad and unfair child-
hood and a rather dark period but one
fortunately interspersed with moments
of joy, especially related to food. Her
interests in food and the pleasures of
eating in this dreary childhood undoubt-
edly weighed on her desire to study
food a few years later.

We can follow her fight to escape her
environment and to overcome the pre-
judices faced by women of her genera-
tion in the 1950s. As was expected at
the time, she followed the societal
model and left her studies to marry at
19 years of age and have two children
she loved and cared for. However, a
revelation came 10 years later. The story
makes us relive the fight of a divorced
woman with two children who decided
to resume a university course.

Itis in the bubbling context of this
period marked by the struggles of civil
rights movements that she earned a
doctorate in molecular biology. But
making a career in the world of science
was not easy. We discover in detail the
fight of a woman to have a professional
career that recognized her skills and
her work. Itis also striking to find recur-
rently throughout her studies and later,
in the different positions that she occu-
pied in various structures, the same
common threads: her constant interest

Books & Media  Hercberg
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in (good) cuisine and (good) food and
her passion for (good) nutrition.

It is also quite fascinating to see how
she learned about this emerging disci-
pline and became aware of its associa-
tion with public health. In “on-the-job”
training, she immersed herself in books
and enriched herself through the vari-
ous positive and negative encounters
she had. Through her story, we discov-
er the obstacles she had to overcome
(and there were many) to evolve in an
academic university setting still full of
prejudice and social, religious, and ra-
cial discrimination.

By dint of persistence and despite
the difficulties, she went on to a post-
doctorate (in biochemistry) and be-
came a lecturer and then an assistant
professor. She was confronted with so-
cial inequalities (differences in wages
between men and women, the difficul-
ties of students from ethnic minority
groups) but also discovered the plea-
sure and richness of teaching. First
recruited as “her husband's wife” at the
University of San Francisco, she had to
overcome many obstacles to finally be
named, on the basis of her skills, pro-
fessor of biology and of nutritional
sciences at the university.

Eventually, she decided to work as a
senior nutrition policy advisor at the
US Department of Health and Human
Services. She spent two years there in
what she describes as a federal prison,
a very difficult experience for the rebel
faced with the constraints of a Reagan
era administration so close to econom-
ic actors and their political influences.
She worked for a year and a half on the
famous Surgeon General’s Report on Nu-
trition and Health," having to juggle be-
tween science and multiple pressures
so as not to upset influential politicians
who are so quick to relay the demands
of economic actors. In the absence of

Hercberg

being able to recommend reductions in
meat consumption—a flagship of the
American economy—it was necessary
to limit herself to mentioning saturated
fats, terminology better tolerated by
meat producers. She saw from the in-
side the pressure from lobbies that re-
lied on politicians to block any unwanted
messages and any unwanted public
health action that they considered to
g0 against their interests.

After these two years within the “DC
culture,” she came out even better armed
to testify against and denounce the inter-
ference of food industrialists. This provid-
ed her with the material to write books
that became cult favorites and allowed
her to be present in the media and lis-
tened to by health professionals as well
as the general public. But it also gave her
the desire to regain her total freedom by
returning to the university setting. She
was recruited by New York University,
where she developed further, still having
to overcome many obstacles, a nutrition
department while pursuing (with great
enthusiasm) a career as a critical analyst
of food industry stocks.

She shares many “tasty” anecdotes
that illustrate the underside of her
new adventures and her meetings with
scientists, cooks, public health officials,
journalists, food columnists, politicians,
and students, meetings that were often
pleasant and sometimes rather unpleas-
ant but that helped her to grow.

And we suddenly discover that it is not
until the age of 66 years that she pub-
lished her book Food Politics,? which
marked a turning point in her life and
made her the great lady who raised the
concept of the link between food and
politics. After the release of her book,
she had to face attacks, criticisms, and
even threats of lawsuits. She experi-
enced moments of doubt but was

encouraged by testimonials of recogni-
tion, multiple awards and prizes she re-
ceived, and the attention of the media
that opened their doors to her.

By telling us the story of her life,
Marion Nestle allows us to understand
the journey of a woman whose courage
and perseverance led to the birth of a
militant public health activist, but one
who always knew how to rely on sci-
ence and knowledge. She is a critical
activist against those who, for the de-
fense of purely economic interests,
heavily influence the food and health
of populations, those (in particular, food
manufacturers) who want us to believe
that nutritional problems are only a
matter of individual responsibility, thus
minimizing or even completely denying
their influence on the food choices of
consumers. She is an activist certainly,
but a thousand miles from the image of
an Ayatollesque hygienist that some
want to give to nutritionists, reminding
us that, on the contrary, pleasure and
health are compatible and desirable in
the field of food.

Moreover, this book, beyond the
author’s personal story and the issue
of nutrition, is a magnificent plea for
social justice against all types of dis-
crimination and for the emancipation
of women. She teaches us great les-
sons on how to overcome obstacles
while maintaining intellectual integrity
and faith in science and public health.
Marion, thank you for your actions.
Keep fighting and give us many more
of the lessons of hope that inspire us
so deeply. AJPH
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here is a documented paucity of
Tresearch regarding health inequi-
ties experienced by Asian Americans.
The National Institutes of Health allocated
0.12% of its research budget on health
inequities among Asian Americans
from 1992 to 2000 and only 0.18%
from 2000 to 2018." This is in contrast
to Asian Americans being the fastest
growing major racial/ethnic group in the
United States since 2000, nearly dou-
bling in size in that time period and pro-
jected to exceed 46 million by 2060.

In their article in this issue of A/PH,
Yan et al. (p. 671) begin to fill this gap
by reporting that the increase in sub-
stance use—specifically alcohol, co-
caine, and tranquilizer use—during
2020 compared with 2016 to 2019 was
significantly greater among Asian Amer-
ican relative to White American adults.
This study used data from the National
Survey on Drug Use and Health
(NSDUH), arguably the leading source
of data with respect to national trends
on substance use in the United States.
Yan et al. also increased the rigor of
their findings via the use of propensity
score weighting in the analytic ap-
proach, thus providing a more causally
valid estimate of the difference in sub-
stance use trends that can be attribut-
ed to race.

Editorial Wu

At the same time, the causal infer-
ence approach reveals a problem of a
fundamental nature. It should be obvi-
ous that race—that is, one’s phenotype
or even underlying genotype—cannot
be and is not the actual cause of pat-
terns of substance use, just like race
itself cannot drive other prominent
health inequities such as the disparate
burden of HIV shouldered by Black
populations in the United States.? If the
causal factor for racial health disparities
is not race, then what is? The answer is
racism. This answer is so clear that rac-
ism has been put forth as a root cause
of health inequities as well as a public
health crisis.*°

It is evident that Yan et al. are aware
of this because they present anti-Asian
racism as the impetus for the study and
premise for the stated hypotheses. They
articulate that the COVID-19 pandemic-
driven increase in anti-Asian racism
could drive increased substance use
among Asian Americans during the 2020
time period during the COVID-19 pan-
demic versus the time period preceding
COVID-19. Yet, the study by Yan et al.
perpetuated the aforementioned funda-
mental problem that is too often present
in racial health equity research: using
race as a proxy for racism. In other
words, their study did not directly test

the putative cause (experiences of
anti-Asian racism) of changes in sub-
stance use.

The NSDUH data set did not include
measures of racism, prohibiting a direct
test of the racism hypotheses. This
problem is not unique to NSDUH. A
recent environmental scan of public
health surveillance and monitoring sys-
tems found that only three out of 125
of the systems collected data on indi-
vidual experiences of racism and none
directly collected data on other aspects
of racism such as internalized or struc-
tural racism.®

CONSIDERATIONS FOR
RACE AS A PROXY
FOR RACISM

Yan et al. understandably saw race as
the best proxy for racism in the NSDUH
data set. However, by leaving that pre-
sumption unspoken, they effectively
conflated race with racism. Furthermore,
by not acknowledging this limitation in a
study ostensibly about the impact of rac-
ism, Yan et al. implicitly perpetuate the
acceptability of using race as a proxy for
racism in health equity research. Even if
one acknowledges and accepts using
race as a proxy for racism, Yan et al.
could still have reasonably tested the
anti-Asian racism hypotheses with more
rigor by also including comparisons to
other non-White racial/ethnic popula-
tions (e.g., Black, Hispanic/Latine).

There are at least two ways that inclu-
sion and comparison with these other
populations provide additional tests of
the anti-Asian racism mechanism posit-
ed by Yan et al. First, it allows one to
see if the changes seen among Asians
did or did not occur relative to other
populations that experience racism
but not anti-Asian racism (hence, no


https://doi.org/10.2105/AJPH.2023.307256

COVID-19-related increase in racism
exposure). Second, it allows for assess-
ment into whether the drop in sub-
stance use among White Americans
that appears to drive some of the sig-
nificant difference-in-differences is a
drop exhibited by all races/ethnicities
other than Asian Americans or is speci-
fic to White Americans.

TOWARD ANTIRACIST
RESEARCH

A focus on racism rather than race in
the research enterprise is essential not
only for documenting and understand-
ing the impact of racism but also for
efforts to intervene and remedy the im-
pact of racism (i.e., antiracism). Antira-
cist research confronts and redresses
the impact of racism both in the topics
being studied as well as the research
methods employed.” Consonant with
antiracist research, moving from race
to racism shifts the focus from people
(e.g., White Americans [as perpetra-
tors], people of color [as victims]) to
dynamics and processes such as White
supremacy and White supremacy cul-
ture that people are subjected to and
shaped by. Decentering from White-
ness is a key component of antiracism.
A recommendation for Yan et al. to
include additional non-White racial/
ethnic comparison groups is consonant
with an antiracist approach to research
because doing so moves away from
using White Americans as the sole
“reference” group.

THE FUTURE OF HEALTH
EQUITY RESEARCH

Using race variables can indeed be use-
ful for empirically establishing health
inequities. Not only do Yan et al. bring
attention to inequities faced by Asian

Americans, but they also prompt atten-
tion to anti-Asian racism in the United
States, which arguably has been down-
played historically compared with other
groups in the United States to such an
extent that anti-Asian racism can be
seen as socially acceptable.®#2 Concomi-
tantly, a critical read of the study lays
bare the value and necessity of utilizing
measures of racism rather than relying
on race as a proxy.

Public health research will benefit
greatly when studies include assess-
ment of the multiple forms and experi-
ences of racism (e.g., interpersonal,
internalized, institutional, structural,
systemic). Using racism measures rath-
er than racial categories can focus on
the variance in racism experiences,
which can provide key information on
whether a change or difference in sub-
stance use on the order of 0.1 day per
month seen in Yan et al. is clinically
meaningful. The use of more nuanced
measures of racism also neatly avoids
one of the most pernicious limitations
of using race as a proxy: aggregating
and overlooking heterogeneity within
a single designated racial group (e.g.,
grouping different Asians or Latine
with an “Asian” or “Latine” designation,
respectively).

Focusing on racism rather than race
can usher in exciting new frontiers for
research regarding the inequities faced
by people of color. One example is
intersectionality: utilizing measures
of racism rather than race allows for
analysis and elucidation of mechanisms
(rather than just presence) of deleteri-
ous or buffering effects arising from
intersectionality.®>'® A second example
is syndemics (the co-occurrence of mul-
tiple health and psychosocial problems
that interact, generally reinforcing
each other)'": racism as a public health
problem suggests it could be added to

OPINIONS, IDEAS, & PRACTICE

the set of problems consisting of mental
health, substance use, and HIV/AIDS'? to
further explain the disproportional prev-
alence and comorbidity experienced by
sexual- and gender-expansive people of
color. These are just two examples of
the important and innovative scientific
endeavors that can be undertaken if
researchers heed the call of “racism, not
race.” AJPH
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mplementation of effective public

health programs and financial invest-
ment in local public health improves
health and reduces mortality."? Despite
this, and while the US population con-
tinues to grow, the full-time workforce
atlocal health departments (LHDs)
in the United States declined from
162000 to 136 000 in the decade
preceding the COVID-19 pandemic
(2008-2019). As of 2019, there were no
signs of the LHD workforce decline
slowing, with 24% of the workforce plan-
ning to leave within the next year and
22% of health department staff plan-
ning to retire from their organization by
20232 With flat funding and a declining
workforce, in 2018, 20% of LHDs re-
ported reducing at least one of six
clinical and preventive services (i.e., im-
munization, maternal and child health,
and screenings for high blood pressure,
diabetes, blood lead, and communica-
ble diseases; https://bit.ly/3TMdgQl).

RESPONDING TO COVID-19
WITH LIMITED RESOURCES

It was on this strained foundation that
public health professionals at LHDs and

other organizations across the country
built COVID-19 surveillance and contact
tracing programs; established and coor-
dinated testing sites and programs;
worked to ensure there were enough
tests and personal protective equip-
ment; implemented vaccine programs;
developed pandemic policies and guide-
lines like social distancing, quarantine,
and reopening businesses; collaborated
with new and existing stakeholders; and
communicated with the public about all
of these things.

To complete this important and
emergent work, LHDs repurposed in-
ternal resources that had been desig-
nated for other public health activities
toward pandemic response. Perhaps
the biggest shift of LHD resources was
in staffing; 76% of LHD staff worked on
pandemic response, leaving 24% of
LHD staff working on nonpandemic
activities and services.* State and local
health departments hired new staff,
with 17% of staff being hired during the
pandemic.* Although the new staff
eventually reduced the workload, the
process of hiring and training a large
number of new workers was yet

OPINIONS, IDEAS, & PRACTICE A]pl-l

another added task for health depart-
ments, especially early in the pandemic.
In addition to the increased COVID-19-
related workload, public health profes-
sionals were regularly undermined by
politicians® and challenged by wide-
spread misinformation campaigns® dis-
puting pandemic-related public health
messaging and measures. Rural areas
are more politically conservative than
urban areas, and much of the politicized
COVID-19 information and misinforma-
tion targeted conservatives, resulting in
more spread and adoption of COVID-19
misinformation in rural areas.”® Conser-
vative political leaders were less likely to
implement mitigation policies (e.g., so-
cial distancing), and conservatives were
less likely to follow COVID-19 public
health measures and mandates.® Peo-
ple living in US counties with a higher
percentage of Republican votes in 2020
were vaccinated for COVID-19 at lower
rates and died at higher rates in the
year after vaccines became available ®
Already facing a double disparity of
poor health behaviors and outcomes in
their communities and limited invest-
ment in rural public health before
COVID-19,° the workforce in rural health
departments had to face COVID-19 in
communities with high levels of distrust
of pandemic information and limited
support from political leaders and con-

stituents for mitigation efforts.'°

COMPARING THE RURAL
AND URBAN PUBLIC
HEALTH WORKFORCES

Nearly half (44%) of LHDs in the United
States serve rural jurisdictions that are
home to about 65 million people or
20% of the US population. Although
rural LHDs exist in a very different
public health and political context than
urban LHDs, workforce research has

Editorial  Harris
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focused more on urban and suburban
LHDs. Kett et al. (p. 689), published in
this issue of AIPH, set out to fill this gap
by comparing the rural and urban
health department workforce during
the COVID-19 pandemic to identify
strengths and needs and to assess well-
being. Kett et al. confirmed that profes-
sionals in rural LHDs have higher profi-
ciency in community engagement and
in building cross-sector partnerships
compared with urban health depart-
ments. This has been reported in previ-
ous studies and is a necessity that per-
mits rural health departments to
leverage local connections and provide
essential services, even with fewer staff
and smaller budgets.’

However, Kett et al. may be the first to
quantify the specific consequences for
the well-being of rural public health
professionals who had to continue to
cultivate and rely on local partnerships
in the extremely politically charged cli-
mate of public health during COVID-19.
Specifically, for public health profes-
sionals who were not retiring but did
intend to leave in the next year, Kett
et al. reported statistically significantly
higher odds of rural public health pro-
fessionals being bullied or harassed be-
cause of their job compared with urban
public health professionals. Compared
with their urban counterparts, Kett et al.
also reported that rural public health
workers had statistically significantly
higher odds of stress and of avoiding
situations that made them think about
COVID-19 (a possible symptom of post-
traumatic stress disorder). While not
included in results of the study by Kett
etal, the 2021 Public Health Workforce
Interests and Needs Survey data sug-
gest that rural health departments had
a higher percentage (35%) of staff
agreeing that "I have felt my public
health expertise was undermined or

Editorial Harris

challenged by individuals outside of
the health department” compared with
the percentage of staff agreeing with
this statement in urban health depart-
ments (28%)."°

STRENGTHENING
THE RURAL PUBLIC
HEALTH WORKFORCE

COVID-19 is unlikely to be the last pan-
demic, and political polarization in the
United States is not abating, although
perhaps it will in the future. For the
sake of the health of people living in
rural areas and the well-being of rural
public health workers, evidence from
Kett et al. suggests a need for public
health to focus on the hard work of
changing its reputation in rural commu-
nities. A recent commentary on strate-
gies to strengthen rural public health
suggests four ways to start: (1) cultivate
community-engaged partnerships be-
fore the next public health emergency,
(2) include people from rural communi-
ties in the scientific and health care
workforce, (3) include rural perspec-
tives in public health intervention re-
search, and (4) work on new health
care service delivery models to meet
rural needs."" The rural public health
workforce is an important resource for
protecting and improving public health
across the United States and warrants
investment. 4JPH
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wenty years ago, Pearce and Davey
TSmith asked, in an article in this
journal, “Is social capital the key to
inequalities in health?”" This was the
latest salvo in what was becoming a
heated argument between advocates
of different explanations of the health
of populations.

ARGUMENT AND
COUNTERARGUMENT

Many thousands of words have been
written on either side, and the litera-
ture is replete with nuance; therefore,
in a short article such as this, it is nec-
essary to (over)simplify the arguments.
On the one side are those who em-
phasized the position that individuals
occupy in the social hierarchy and the
psychological effects that flow from it;
an example is Wilkinson, who saw in-
equality as having an impact on health
that goes beyond that of conventional
risk factors.? These researchers point-
ed to evidence that communities
enjoyed better health if they had high
levels of civic participation, reciprocity,

and trust—things that facilitate cooper-
ation for mutual benefit. It followed
from this research that policymakers
might improve health by measures that
strengthened these attributes within
communities—in other words, increased
their social capital. An extreme version
of this position was advanced by Put-
nam, a political scientist whose early
work highlighted the importance of trust
and reciprocity in explaining differences
in the effectiveness of public administra-
tion in Italian regions. Although he at first
dismissed the application of his ideas to
health determinants, he changed his
mind as the volume of literature showing
an association accumulated, writing that
if "you smoke and belong to no [social]
groups, it's a toss-up statistically whether
you should stop smoking or start joining
[such groups].”*P33"

Pearce and Davey Smith took an op-
posing view. In their 2003 article, they
questioned what they described as a
“vague, popular concept,” launching a
series of critiques. First, they asked
how strong the evidence linking social
capital and health actually was, noting
it was often conflicting. They were

OPINIONS, IDEAS, & PRACTICE A]p“

particularly critical of studies across
relatively large populations, such as
American states or entire countries
(e.g., Wilkinson®). They noted that many
determinants of, for example, mortality
in populations on this scale act over
various durations and along different
causal pathways, making it difficult to
isolate the effect of one determinant
and, especially, to ascertain causality.
Second, they questioned whether there
is clarity about what social capital is and
how it should be measured, arguing
that it has been defined “to include
virtually all socioeconomic aspects of
society.""P129) Third, they raised doubts
about the hypothesized pathways sug-
gested as linking social capital and
health. There are several, but those
that exercised Pearce and Davey Smith
most were psychological factors, and in
particular the idea that a perceived low
position in the social hierarchy is asso-
ciated with negative emotions that feed
into poor health. Fourth, they questioned
whether the inability of conventional risk
factors, measured in adulthood, to ex-
plain health inequalities was really so
mysterious, noting the importance of
insights from life course epidemiology,
whereby exposures in utero or child-
hood cause disease decades later.
Finally, they questioned whether social
capital has any place in a discussion of
the determinants of health, arguing that
“much of what [Putnam] says with re-
spect to health makes no epidemiologi-
cal sense."1P127)

Their main concern, however, related
to the implications of research invoking
social capital as a determinant of health.
Logically, if the problems are low levels
of trust and civic engagement, then poli-
cies to improve health should include
measures designed to increase them.
Although Pearce and Davey Smith ac-
cepted that such measures have benefits
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in their own right, for the reasons listed
here and others included in their article,
they contended that the idea that they
will improve health is simply a hypothe-
sis. More importantly, they contended
that focusing on these could divert at-
tention from more important policies,
especially those that improve human
capital (e.g., through education) or eco-
nomic capital (through redistribution of
wealth). Worse, they argued, a focus on
what disadvantaged communities can
do for themselves, rather than addres-
sing the structural reasons for their
plight, is a form of victim-blaming at the
community level.

So why do these distinguished scho-
lars take such differing views? At least
part of the problem is that it is often
unclear what those working in this field
are studying. In 1916, Hanifan proposed
that interactions based on goodwill, fel-
lowship, and mutual sympathy led to
the accumulation of “social capital,”
which satisfied the social needs of both
the individuals involved and the whole
community.® There are, however, differ-
ing views of which of these levels is
more important. Is it primarily an attri-
bute of the individual or of the commu-
nity, or of both? The main advocate of
the former interpretation is Bourdieu,
who saw the benefits that can accrue
to someone as a consequence of their
social networks but argued that these
benefits are realized by virtue of the
power that they can exert within those
networks.® This power is, however, de-
termined by context and, in particular,
structures that confer advantage and
related social norms. Others, compris-
ing most writing on social capital, saw it
as primarily acting at higher levels than
the individual. Putnam, who as we saw
was criticized by Pearce and Davey
Smith, saw social capital as “features of
social organizations, such as networks,

McKee et al.

norms and trust that facilitate action and
cooperation for mutual benefit.” /(P

The consequence of this terminologi-
cal variation is that the instruments
used to measure social capital vary
greatly. They include those measured at
the individual level, such as trust, inter-
actions with others, or social support,
and those at the community level, such
as voter turnout or civic participation.

Despite the often heated rhetoric,
some have questioned whether the
two sides really were so far apart.
Szreter and Woolcock, writing a year
after Pearce and Davey Smith, sought
to reconcile these positions.® They ar-
gued that it was impossible to ignore
what was even then a large volume of
research finding positive associations
between diverse aspects of health and
different measures of social capital. In
subsequent years this body of litera-
ture has expanded. In 2020, Shiell et al.
identified 28 systematic reviews pub-
lished since Pearce and Davey Smith's
review.? Although they examined differ-
ent settings, age groups, and health
outcomes, all but one found positive
associations with at least one aspect of
health, even if the results were some-
times inconsistent.

CURRENT STATE AND
FUTURE DIRECTIONS

So where are we now with social capital
and health? This was the subject of a
theme issue of Social Science and Medi-
cine published in 2020,"° although the
essential elements of its conclusions
were already set out by Szreter and
Woolcock 16 years earlier.® Pearce and
Davey Smith were right to say that social
capital is not the key to health inequal-
ities. But it does play a role. Arguably,
the differing views can be understood by
reference to Isaiah Berlin's invocation of

the ancient Greek poem in which “a fox
knows many things, but a hedgehog
knows one big thing.” Some people look
for a single overriding explanation of a
phenomenon whereas others seek
many different ones. Yet, although
there are examples that come close to
the former view, the suggestion that
social capital's strongest advocates see
it as the main determinant of health
inequalities, as implied by the title of
Pearce and Davey Smith's article, is
something of a caricature. Most people
accept that a mix of factors contribute,
even if they disagree about how much.
As Shiell et al. noted, what we do know
about the link between social capital
and health is, “it depends.”®%

We can draw five broad conclusions.
First, the effects of social capital de-
pend on context. Cognitive and struc-
tural elements of social capital, such as
perceptions of trust, reciprocity, norms,
and values and the quantity of relation-
ships and memberships in institutions
that can bring people together, often
predict good health. So too do bonding
and bridging forms."" This complexity
calls for analytic designs that take ac-
count of the nature of these relation-
ships, including the multilevel models
used by Subramanian et al."?

Second, the effects of social capital
may differ for group insiders, outsiders,
and society as a whole. More complex
research designs are needed to quantify
exposures of neighbors and surround-
ing communities to better identify how
an individual is situated within the group
and relative to the dominant norms.

Third, the power of social capital
may be less a matter of social capital
per se than of its relationship with other
health determinants. Recent scholarship
has suggested that higher social capital
has helped mitigate the risks to mental
health associated with job loss."



Fourth, we need more intervention
studies on social capital and health."
Finally, research on social capital needs
multidisciplinary research, but the irony
is that this requires mutual trust and re-
spect, often seemingly unattainable by
those who study this phenomenon. 4JPH
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D uring the early months of the
COVID-19 pandemic in the United

States, as states began to implement
business shutdowns to slow the spread
of severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2), Baker provided
a dire estimate that 75% of US workers
were employed in non-telework-friendly
occupations and likely to either lose their
job or risk exposure to SARS-CoV-2 at
their workplace." As highlighted by Baker,
the group least likely to be able to work
from home—characterized as workers
whose interactions with the public are
essential—was estimated to earn the
lowest mean annual income, approxi-
mately $34000 versus $66 000 for the
most telework-friendly occupational
group. This included workers in the retail,
food service, beauty services, protective
services, and transportation sectors.

INEQUITABLE BURDENS

Baker's projection—that unemployment
risk from the COVID-19-induced shut-
down was highest among the most
economically vulnerable—was indeed

Editorial Do and Frank

realized. Jobs in the lowest-paying in-
dustries represented 30% of all jobs
but accounted for almost 60% of jobs
lost between February 2020 and October
2021.% Those forced to select financial
viability over sheltering in place faced
elevated risks as they reported to work,
with calamitous consequences. Toward
the end of the first year of the pandem-
ic (December 2020), frontline workers
were 20% more likely to test positive for
SARS-CoV-2 than nonfrontline workers.?
Those in the food processing industry
had the highest elevated risk, with 45%
higher odds of ever having tested posi-
tive.2 This pattern of exposure extended
to mortality; workers in the accommo-
dation and food services industry had
nearly twice the COVID-19 death rate

of workers overall and almost three
times the rate of those in nonessential
industries.*

Although inability to telework was
clearly correlated with economic vul-
nerability, the striking stratification of
the US labor force could just as easily
be demarcated by other familiar taxo-
nomies underlying the country’s social
structure, notably race/ethnicity. The

overrepresentation of racial/ethnic
minorities in low-paying essential or
frontline occupations foreshadowed
the glaring inequitable burden and
risks the lockdown would engender.

DISPROPORTIONATE
HEALTH EFFECTS BY
RACE/ETHNICITY

As of October 2022, age-adjusted
mortality rates among Hispanics and
non-Hispanic Blacks were 7.9 and

8.8 percentage points, respectively,
above their percentage representation
in the US population. By contrast, non-
Hispanic Whites had a mortality advan-
tage of 14.6 percentage points.” Copious
commentaries have postulated that
the disproportionate representation in
telework-unfriendly occupations, parti-
cularly lower-standing positions associ-
ated with a high risk of exposure, was a
key driver of the excess COVID-19 case
and mortality burdens among racial/
ethnic minorities.

Although studies directly examining
the role of occupation in generating
racial/ethnic disparities in COVID-19 cases
and deaths remain limited, multiple indi-
rect connections have been documen-
ted: (1) workplace outbreaks erupted in
industries in which racial/ethnic minori-
ties are overrepresented, (2) per capita
COVID-19 mortality disparities between
essential and nonessential workers are
estimated to be largest among non-
Hispanic Black and Hispanic workers,
and (3) racial/ethnic minorities are dis-
proportionately represented in occupa-
tions with higher COVID-19 case and
death rates.® These observations, cou-
pled with similar case fatality rates
across race/ethnicity, are consistent
with the hypothesis that occupation
was a key (although by no means only)
factor generating excess COVD-19



burdens in racial/ethnic minority
communities.

THE LONG ARM OF
COoVviID-19

As predicted by Baker, lower-income
workers bore the brunt of the sudden
and large economic shock brought on
by the pandemic lockdown. In contrast
to high-wage workers, whose employ-
ment rates remained virtually unchanged
from February 2020 to February 2021,
lower-income workers experienced an
11.7% decline in employment.” Those
who were unable to work because of the
pandemic struggled to meet their basic
needs, as evidenced by their substantially
higher prevalence of food insecurity:
16.4% in December 2020, as compared
with only 4.2% among those who were
able to keep their jobs.®

Compounding the economic hard-
ship, many Americans were faced with
increased responsibility for caregiving,
not only for sick family or household
members but also for children as the
result of school and day-care closures
across the country. This added burden
hit workers without sick leave and
women (who disproportionately shoul-
der the responsibility of caregiving) the
hardest. Emerging evidence indicates
that the additional caregiving burden
led to lowered productivity among
women in comparison with men, result-
ing in possible setbacks in terms of ca-
reer progression and future earnings.’
In the midst of these stressors generat-
ed from the shutdown, the United
States saw a 9% increase in domestic
violence."®

Economic losses among business
owners were also unprecedented, with
22% closing doors in the first months of
the pandemic.'" Partly because of dif-
ferences in demographic distributions

across industries, racial/ethnic minority
business owners disproportionately
suffered; during the initial shutdown
from February to April 2020, 41%, 32%,
and 26% of the small businesses that
stopped operating were Black, Hispanic,
and Asian owned, respectively, as com-
pared with 17% of those owned by
White Americans, who make up 70% of
business owners."

The COVID-19-induced shutdown
also affected children. The proportion
of US households with children that
were food insecure increased for the
first time since 2011.% Furthermore,
school closures represented an unprec-
edented disruption to children’s educa-
tion and development, particularly for
students from families of lower socio-
economic status. Those in high-poverty
districts lost an equivalent of 66% of a
year's worth of achievement growth in
math, as compared with 45% among
students in low-poverty districts."?

POLICY RESPONSES

Few anticipated the depth and duration
of the COVID-19 shutdown and its
sweeping effects on income, education,
familial responsibilities, and the very
social fabric of society. Policy responses
were exceptional in magnitude and
depth. The Coronavirus Aid, Relief, and
Economic Security (CARES) Act provided
80% of displaced workers more in ben-
efits than they would have otherwise
earned from work, resulting in a de-
crease in income inequality in 2020 rel-
ative to 2019."3 The expanded child tax
credit reduced child poverty and child-
hood food insecurity by approximately
30% and 26%, respectively, alleviating
the elevated rates observed earlier in
the pandemic."*'® In addition, the Fami-
lies First Coronavirus Response Act re-
quired employers with fewer than 500
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workers (representing more than 99%
of US businesses) to provide workers
with paid sick leave or expanded family
leave for COVID-19-related reasons.

Furthermore, health care services re-
lated to COVID-19, including tests and
vaccines, were covered by the federal
government, effectively providing free
access to COVID-19 care. Baker argued
that the outcomes of vulnerable work-
ers would depend, in part, on whether
workplace protections and related poli-
cies were enacted. These safety net
expansions, among others, helped to
mitigate the worst possible outcomes
of the pandemic.

That our country’'s most vulnerable
experienced the brunt of the pandemic’s
detrimental effects was not a surprise.
However, few had predicted the extent
to which advantaged groups would
benefit. Investors in the country’s larg-
est companies saw their wealth rise by
more than a trillion dollars during the
pandemic, and higher income workers
now enjoy increased flexibility in the
workplace with teleworking options.'?

In contrast, lower-income workers
have returned to prepandemic levels
of economic precarity, living paycheck
to paycheck with inadequate access to
health care and no paid sick leave as
expanded protections recede. Most of
the federal protection programs have
now ended, leaving many lower-income
workers and their families at continued
risk. Health care costs associated with
COVID-19, including vaccinations, will
likely no longer be covered by the US
government once the current federally
purchased supply is spent. The Families
First Coronavirus Response Act expired
at the end of 2020, and the expanded
child tax credit and earned income tax
credits have also lapsed. Paid sick leave
is now neither required nor covered by
the federal government.
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LOOKING AHEAD

Barring new variants of concern, the
current public health threat from
COVID-19 has been greatly reduced in
the face of widespread vaccination and
decreased fatality rates. The US econo-
my and daily life are slowly returning to
their prepandemic states. However, the
structural factors that engendered the
gross inequities exposed by the pan-
demic endure; at the same time, safety
net programs are being curtailed, return-
ing at-risk populations to their prior levels
of vulnerability.

The fallout of the COVID-19-induced
shutdown made clear that the workers
most essential to the US economy (i.e.,
those working in the food, health, and
transportation sectors) are among the
most vulnerable as well. The multisec-
toral spillover effects from the stay-at-
home order also served as a reminder
that socioeconomic policies and health
policies are one and the same. Clearly,
health and socioeconomic vulnerabilities
in the United States are intertwined, and
interactions between them need to be
more forcefully recognized. Even absent
a pandemic, many workers are just one
major illness away from job loss and po-
tential financial catastrophe.

Rather than returning to pre-COVID-19
levels, protecting workers requires
maintaining and expanding social safety
net programs that address the broader
fallout of potential workplace disrup-
tion, including decoupling health care
access from employment, increasing
child-care and mental health support,
and implementing more rigorous on-site
worker protections, among others. As
noted by Baker, the pandemic did not
create disparities but exacerbated al-
ready existing ones. If we do not learn
from this historical crisis, there is little
doubt that similar inequities along these

Do and Frank

familiar lines will be revealed again in fu-
ture pandemics. AJPH
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> 3 See also Soorapanth et al., p. 680.

ince the onset of the COVID-19

S pandemic, persistent disparities in
the burden of disease have been seen
between rural and urban areas of
the United States. Despite lacking the
population density in which we would
expect COVID-19 to propagate most
easily, rural areas have consistently had
a higher incidence of COVID-19 relative
to population size than urban areas.'
With rural Americans more likely than
their urban counterparts to be older
and sicker and to hold more chronic
conditions associated with poor COVID-
19 outcomes, this high case incidence
has had devastating consequences for
many rural communities throughout
the United States.* Rural mortality rates
for COVID-19 have consistently sur-
passed urban mortality rates since the
fall of 2020, with little reason to expect
areversal in that trend.>®

While the older age and comorbidity
status of rural communities do place
them at higher risk for negative COVID-19
outcomes, scholars have pointed to two
additional factors to explain the higher
burden of COVID-19 in rural communi-
ties: limitations in health care access
and lower levels of adoption of preven-
tive health behaviors. In the area of

access, almost 66% of health profes-
sional shortage areas nationwide are lo-
cated in rural areas, and more than 140
rural hospitals have closed since 2010
(https://unc.live/3zaXFJC; https:/bit.ly/
40GzRsR). When paired with the higher
travel burden that rural Americans face
in accessing care, rural Americans are
placed at a considerable disadvantage
for positive outcomes when they be-
come sick with COVID-19.”
Simultaneously, other research has
pointed to differences in the adoption
of preventive health behaviors across
rural and urban communities in explain-
ing differences in COVID-19 outcomes.
For example, my past work suggests
that rural Americans have been less
likely to wear face masks than urban
Americans,® and other research points
to rural Americans also being less likely
to vaccinate.” Combined, these behav-
ioral differences place rural Americans
at a higher risk for contracting COVID-19
and facing its severe consequences.
Despite the importance of this exist-
ing work on COVID-19 in rural America,
critical questions remain. Most notably,
more work is needed in the area of vac-
cination to understand the extent to
which lower vaccine uptake in rural

OPINIONS, IDEAS, & PRACTICE AIDI‘I

communities is the result of higher
levels of hesitancy in rural communities
or the result of the many challenges
that rural Americans face in accessing
primary and preventive care including
vaccination.

RURAL VACCINE UPTAKE,
HESITANCY, AND ACCESS

In this issue of A/PH, Soorapanth et al.
(p. 680) begin to answer this question
with one of the most comprehensive
studies to date on rural versus urban
vaccine uptake and hesitancy. Relying
on survey data from the COVID-19
Trends and Impact Survey (CTIS) col-
lected over Facebook from May 2021
to April 2022 and rurality information
derived from zip codes and Rural-Ur-
ban Commuting Area codes, Soora-
panth et al. explored the nuanced rela-
tionship between vaccination rates,
vaccination hesitancy, and vaccination
refusal in rural and urban communities.

In line with past research, Soorapanth
et al. found that, across most states, ru-
ral areas had lower levels of COVID-19
vaccination during their period of analy-
sis. Simultaneously, however, they found
that hesitancy—which they defined as
the proportion of the public who are
unvaccinated but who state they proba-
bly will or will not get vaccinated—was
only different between rural and urban
areas in 12% of states examined. Simi-
larly, the vaccine refusal rate—which the
researchers defined as individuals who
are unvaccinated and state that they
definitely will not vaccinate—was only
different between rural and urban areas
in 21% of states examined.

The study by Soorapanth et al. adds
important nuance to the literature
on vaccination in rural areas that was
previously missing. While vaccination
rates are consistently lower in rural
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areas, the difference in uptake appears
to be infrequently attributable to differ-
ences in future intention to vaccinate
among the unvaccinated. The major
strength of the study by Soorapanth

et al. is the scope of the sample they re-
lied on. The CTIS surveyed upward of
40000 respondents per day, over the
course of the year, providing a massive
sample of respondents in both rural
and urban communities to study. The
research also presents an intriguing
idea in its discussion, suggesting that
instead of hesitancy explaining the dis-
crepancy between vaccine uptake and
intentions between rural and urban
communities, access issues could in-
stead explain this difference.

With that said, there are several lim-
itations of the study by Soorapanth
et al. that should be acknowledged as
well. Critically, while the authors sus-
pected that access could explain the
discrepancy between uptake and hesi-
tancy, they provided no evidence that
access explained the difference ob-
served. It certainly could be the case
that limited access to vaccines in rural
communities has led to lower levels of
uptake, but more research would be
needed to support that conclusion.
Three years into the COVID-19 pan-
demic, | find access to be a less con-
vincing argument. While pockets of
vulnerable individuals in rural America
may not yet have had access to vacci-
nation, the majority of rural Americans
have had the chance to vaccinate. Ex-
ploring the potential role of access in
explaining the discrepancy between
uptake and hesitancy is a vital next step
for the literature.

Equally important, the study did not
include several covariates that could al-
ternatively help to explain both vaccine
uptake and hesitancy. The lack of a mea-
sure of partisanship is particularly

Callaghan

glaring. The COVID-19 pandemic has
seen lower levels of vaccine uptake and
higher hesitancy among conservatives,
driven in part by the concerted effort
of antivax advocacy groups, influencers,
and key Republican politicians.'® With
rural areas across the country tending
to be conservative, the article by
Soorapanth et al. could be missing a
key determinant of vaccine uptake or
hesitancy. Similarly, future rural vaccina-
tion research would benefit from the in-
clusion of measures of rural identity."”
The extent to which rural Americans feel
a sense of closeness with rural life and
other rural Americans could shape will-
ingness to adopt prosocial health beha-
viors like vaccination and also help to
explain the researchers’ finding that
rural Americans were more likely to
trust health information from friends
and family.

THE FUTURE OF RURAL
VACCINE HESITANCY
RESEARCH

Ultimately, Soorapanth'’s article pre-
sents a useful jumping-off point for
additional research on vaccine uptake
and hesitancy in rural America in the
wake of the COVID-19 pandemic. Addi-
tional research is clearly needed to
untangle the discrepancy between
lower uptake in rural America but not
higher levels of hesitancy. Investiga-
tions of access should feature promi-
nently into these studies, but so should
investigations of political beliefs and ru-
ral identity. Just as important, additional
research using other (non-CTIS) plat-
forms provides the opportunity to inno-
vate in survey design. Efforts should be
made to capture vaccine hesitancy as
the spectrum that it is instead of using
a single survey item. Relatedly,

capturing the full diversity and grada-
tions of rurality instead of relying on
single rural-versus-urban items would
be a useful advance. Finally, moving be-
yond cross-sectional research to focus
on changing uptake and hesitancy with-
in individuals over time would be
valuable.

Regardless of whether it is driven by
access challenges, political circum-
stances, hesitancy, or any other factor,
additional interventions are clearly
needed to address the lower levels of
vaccine uptake in rural communities.
Without targeted efforts, rural-urban
disparities in health outcomes will con-
tinue to be exacerbated by COVID-19,
placing unnecessary additional burden
on an already strained rural health care
system. AJPH
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> & See also Krieger et al., p. 667.

AII public health professionals rec-
ognize the importance of ongoing,

timely, and accurate surveillance and
monitoring of population health as an
essential foundation of our work—
whether that work involves research,
training, program planning, policy imple-
mentation, prevention activities, or ad-
vocacy efforts. We constantly rely on
data from the many national and state-
level surveillance and monitoring sys-
tems to understand population-level
health and well-being and health dispa-
rities experienced by different groups of
people. Importantly, we use data from
these systems to understand how
health and health care disparities
evolve—either widening or narrowing—
in the context of social, political, eco-
nomic, and environmental shocks as
well as in relation to policy mandates.
But what happens if one or more of
these surveillance systems is not able
to provide an accurate picture of popu-
lation health? And what happens when
these problems appear during a critical
period of social, political, and economic
shocks? In this issue of AJPH, Krieger
et al. (p. 667) present information on

Kapadia

one of these problems: the alarming
decreases in response rates across six
national US surveys in 2020 compared
with those in 2019. In reviewing these
decreasing response rates and what
they could mean for understanding
population health indicators, we also
discuss the opportunities that this mo-
ment presents to embed principles of
equity and social justice in our data col-
lection systems. Critically, these oppor-
tunities call for novel ways of thinking
about the relationships between those
who use the data and those who pro-
vide the data.

SURVEYS: WHO
RESPONDS, WHO DOES
NOT

Given that the pandemic significantly
curtailed survey operations, people
who did not require multiple follow-up
attempts were more likely to complete
surveys than those who did. Krieger

et al. review response rates for six ma-
jor US surveys: three social or econom-
ic focused and three health focused.
Krieger et al. appear to be the first to

document how these response rates
have changed between the prepan-
demic period (2019-February 2020)
and since the onset of the pandemic
(March 2020-2022). Although their
findings indicate that response rates
for five out of six of these national sur-
veys decreased substantially during the
pandemic, more alarming is the pattern
of decrease, which paints a picture that
is not an accurate reflection of the
health, social, and economic status of
the US population. As summarized in
the survey documentation presented
for the US Census American Communi-
ty Survey:

Groups that tend to be underrepre-
sented in the estimates, such as the
Black non-Hispanic and the Hispanic
populations, had lower coverage
rates and were less represented in
2020. . .. These data make it appear
that the U.S. population had higher
levels of education, had more mar-
ried couples and fewer never mar-
ried individuals, had less Medicaid
coverage, had higher median house-
hold incomes, had fewer non-
citizens, and were more likely to live
in single-family housing units. In the
midst of a pandemic that negatively
affected so many lives in 2020, these
data show that the respondents
were not nationally representative
and that the weighting methods did
not account for the non-response
bias. (https://bit.ly/3mYhfG9)

Across these survey systems, working
with community-based partners has
been a cornerstone to obtaining robust
response rates. Moving forward, it
remains to be seen whether these
trends in nonresponse will continue
once survey teams across these pro-
grams are fully operational and
deployed to reach representative
samples across our population.
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Equally important is the application of
an equity-focused lens to ensure that

the data collected reflect our collective
goal of social justice.

DATA COLLECTION FOR
DATA EQUITY

The impact of the COVID-19 pandemic
on response rates, as summarized by
Krieger et al., provides a compelling call
for revitalizing US public health data
collection systems to incorporate social
justice and equity measures through-
out the life cycle of data collection. Sev-
eral efforts are under way, reflecting
the immediacy of these concerns and
the need to rapidly translate these
recommendations into practice.

The Urban Institute has issued a set of
guidelines that “frame ways to make af-
fected communities and groups of peo-
ple a first-tier consideration throughout
the data life cycle” (https://urbn.is/
3JRKrrk). The guideline employs the
Belmont Report's tenets of beneficence,
respect for persons, and justice to data
practice at all levels, including conceptu-
alization, instrumentation (measure-
ment), collection, processing and analy-
sis, and dissemination. These guidelines
provide a framework for community in-
clusion in decision-making on which
data are to be collected, transparency in
how the data are collected and among
whom, and how the data are used and
disseminated—all with an eye to how
data collection activities and publication
may reinforce or reduce inequities.

In October 2021, the Robert Wood
Johnson Foundation launched the Na-
tional Commission to Transform Public
Health Data Systems to “reimagine how
data are collected, shared, and used,
and identify the investments needed to
improve health equity” (http://bit.ly/
3IPSNgj). This is yet another investment
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signaling the need to work across sec-
tors and to conscientiously, carefully,
and creatively work with communities
to ensure data equity via the collection
of information requisite to promote
health equity and social justice.

Finally, the Centers for Disease Control

and Prevention Foundation has issued New in the

ESSENTIAL PUBLIC
HEALTH SERIES

the report “Principles for Using Public
Health Data to Drive Equity” (https://bit.
ly/3ZIQEjK), which reinforces the call for
greater community inclusion and a fo-
cus on community-level change that can
help fell the structural racism and dis-
crimination that drive health inequities.
This is a moment when we see how
the shortcomings in our national- and
state-level data collection can be miti-

gated. This moment also presents the
opportunity for fostering systems that
are more inclusive and for obtaining
the data we need to promote popula-
tion health and strive toward a public
health of consequence. 4JPH
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he proliferation of information
Tcontrary to scientific evidence has
undermined efforts to control the
COVID-19 pandemic. Most public
health officials have worked valiantly to
provide scientifically grounded recom-
mendations and other information to
the public on issues such as social
distancing, vaccines, and masking. How-
ever, a few have issued statements or
offered guidance departing from the
best available evidence."? Such state-
ments can contribute to confusion,
disregard for and rejection of science-
based guidance, and mistrust of the
public health system. They may be es-
pecially problematic because indivi-
duals seeking to keep themselves and
their families healthy may rely on the
recommendations of public officials
who purportedly have expertise about
public health.

The dissemination of advice that is
not supported by science can also un-
dermine the public's trust in public
health officials, jeopardizing public
health's capacity to protect health
moving forward. Here we call for
the public health community to exam-
ine how to deter the issuance of
deficiently supported recommenda-
tions by holding accountable public

Rasmussen et al.

health officials who promote such
recommendations.

ADVICE THAT
CONTRADICTS
THE EVIDENCE

As an example of public health advice
that contradicts prevailing scientific
evidence, Florida's surgeon general, a
licensed physician appointed by the
Florida governor in 2021 to serve as the
secretary of health for the Florida De-
partment of Health, announced on
March 7, 2022, that Florida would be the
first state to officially recommend
against COVID-19 vaccines for healthy
children. This statement conflicted with
recommendations from the Centers for
Disease Control and Prevention (and its
independent advisory committee, the
Advisory Committee on Immunization
Practices) and the American Academy of
Pediatrics; notably, we are not aware of
any other states that have followed suit.
More recently, the Florida surgeon
general recommended against admin-
istration of MRNA COVID-19 vaccines
for men 18 to 39 years of age, appar-
ently on the basis of a single non-peer-
reviewed analysis by the Florida

Department of Health published online
without named authors. As with the
previous recommendation, experts and
professional organizations vigorously
denounced this statement.** Despite
that criticism, the Florida Department
of Health reiterated these recommen-
dations on December 2, 2022, with a
provider alert stating that “based on
the currently available data, Florida's
Surgeon General does not recommend
the COVID-19 vaccines for healthy chil-
dren and adolescents or the mRNA vac-
cines for males ages 18 to 39 because
the risks likely outweigh the benefits at
this point in the pandemic.”

Dissemination of recommendations
that conflict with scientific evidence by
public health officials—individuals who
are responsible for the health of a juris-
diction on the basis of their position,
whether they are political appointees
or government civil servants—can lead
people to act in ways that jeopardize
their health and that of their families
and communities. Undermining confi-
dence in the safety and effectiveness of
COVID-19 vaccines has the potential to
further undermine the public’s trustin
other vaccines, already a significant
concern as seen recently with declining
public support for childhood vaccine
mandates,® which places one of public
health's top achievements” at risk.

In addition, guidance not based on
scientific evidence can erode the pub-
lic's trust in public health. As stated in
the American Public Health Associa-
tion's Code of Ethics, “The effectiveness
of public health policies, practices, and
actions depends upon public trust
gained through decisions based on the
highest ethical, scientific, and profes-
sional standards. Public health gains
public trust in part because its prac-
tices are informed by evidence.” The
code, however, was developed as



guidance and is not enforceable; in-
deed, it specifically states that “it is not
intended to be used to discipline and

sanction professional misconduct.”®

MECHANISMS FOR
ACCOUNTABILITY

Itis time for public health to rethink the
question of whether and how the pro-
fession can hold to account health offi-
cials who offer information that departs
from scientific evidence as it exists at
the time the advice is offered. Although
many public health officials (e.g., physi-
cians and nurses) are licensed health
care professionals, not all are, and
states do not license public health
workers as a specific category. Never-
theless, mechanisms developed to hold
physicians accountable might be ap-
plied to public health professionals.

In an article on physicians whose
actions threatened the nation’s health
during the COVID-19 pandemic, Pizzo
et al.? listed professional self-regulation
through state licensing boards, profes-
sional certification, or professional soci-
eties as an important mechanism for
accountability when physicians violate
their ethical responsibilities. Such an
approach may be applicable to public
health officials who are licensed health
care professionals but cannot be ap-
plied to those who are not. However,
Pizzo et al.” pointed to another mecha-
nism for accountability: professional
organizations can be influential by stat-
ing that the physician’s actions violate
professional conduct standards. This
approach, as applied to public health
officials, holds potential for minimizing
adverse effects on the public's health
even in the absence of sanctions.
Although professional societies can
provide a voice highlighting when
recommendations run counter to

scientific evidence, it is unlikely that
these pronouncements will be sufficient
to hold rogue officials accountable.
Pizzo et al.? discussed another mecha-
nism for accountability among physicians
(that may also be relevant to health pro-
fessionals other than physicians) that
applies specifically to those who are affili-
ated with a university. University and other
academic institution leaders can publicly
state that the institution does not endorse
the actions of a faculty member when
they are contrary to scientific evidence.
For example, when Dr. Scott Atlas, a
neuroradiologist, provided guidance to
the White House early in the pandemic
that conflicted with the prevailing sci-
ence, Stanford University, with which
he was affiliated, issued the following
statement: “Dr. Atlas has expressed
views that are inconsistent with the uni-
versity's approach in response to the
pandemic. Dr. Atlas's statements reflect
his personal views, not those of the
Hoover Institution or the university."'°
However, Pizzo et al.? also noted that
issues of academic freedom might
complicate this response and that uni-
versity faculty members can express
their disapproval, as seen at Stanford.
The Stanford faculty senate adopted
a resolution strongly condemning
Dr. Atlas's actions, stating that his
actions “promote a view of COVID-19
that contradicts medical science.”®""
In a prepandemic article on account-
ability in health care, Emanuel and
Emanuel’? discussed the potential role
of economic incentives in policing
health care providers. They noted, for
example, that patients may switch phy-
sicians who fail to conform to profes-
sional standards. Although this is an
option for an individual patient who is
dissatisfied with a physician's care, it is
not an option in public health:
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residents of a state, county, or other lo-
cal jurisdiction served by a public health
official who fails to follow scientific guid-
ance cannot simply choose another
public health official. Moreover, even if
some residents opt to ignore the erro-
neous advice, they may face increased
risks if others in their community do
not (e.g., by forgoing vaccination). Wait-
ing for the next election to change the
administration that selected the public
health official is an option, but health
can be endangered in the interim. Fur-
thermore, voters elect officials on the
basis of a wide variety of issues includ-
ing, but not limited to, public health.

Another mechanism for professional
accountability listed by Emanuel and
Emanuel’? is medical malpractice. Dis-
semination of statements that contra-
dict scientific evidence by public health
officials bears striking similarity to med-
ical malpractice, which encompasses
the provision of advice that departs
from the standard of care in medicine.
If @ medical malpractice claim is to be
successful, a plaintiff must show that
the defendant owed the plaintiff a duty
of care, that the defendant breached
that duty by failing to act in accordance
with the standard of care, and that the
breach was the factual and legal cause
of the plaintiff's injuries. Medical practi-
tioners are expected to practice to the
standard of a reasonable practitioner
under the circumstances (customary
practice).'® Failure to conform to this
standard can lead to legal liability and,
more rarely, can result in disciplinary
actions by licensing boards.

Although a legal claim for “public
health malpractice” as such has not
been recognized by the courts,
researchers have explored the idea of
treating the dissemination of false and
erroneous misinformation by health
officials as a form of public health
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malpractice. For example, Parmet and
Haupt discussed the similarities be-
tween the dissemination by physicians
of medical advice that departs from
professional standards, which the law
of malpractice polices, and the provi-
sion of advice that departs from profes-
sional standards by health officials."*"®
As they explained it, the professional in
both cases has a fiduciary obligation to
the recipient (individual patient or the
public) of the “bad advice” who may be
harmed by the advice. Although Parmet
and Haupt found the similarities between
medical malpractice and public health
malpractice compelling, they also noted
that there are substantial legal barriers
to the adjudication of claims against pub-
lic officials, including but not limited to
legal immunities for public officials.

Claims of “public health malpractice”
might be one option for accountability
among public health officials, but this
would take the issue of accountability
out of the hands of public health pro-
fessionals and into the courts. Such a
move could be potentially risky be-
cause courts might not be well suited
to judge whether advice departs from
community standards. In addition, pub-
lic health officials might be required to
respond to "nuisance” claims, consum-
ing time needed for responding to a
public health emergency.

NEED FOR
SELF-REGULATION

Ensuring accountability for public
health officials raises a host of issues,
such as what types of missteps would
trigger the need for accountability. We
propose that accountability be focused
on the most egregious recommenda-
tions that clearly contradict scientific
evidence. Despite the challenges, other
professions (e.g., physicians, dentists,

Editorial Rasmussenetal.

nurses, lawyers) have developed mech-
anisms, although imperfect, to hold
their members responsible for meeting
professional standards. We believe that
the public health community as a pro-
fession needs to explore options and
develop solutions for accountability
among its members. Self-regulation is a
traditional attribute of professions, and
accountability from within the field
might help to ward off other forms of
sanctions from the courts or in the po-
litical sphere that would take the role out
of the hands of public health experts.

Most public health officials have
worked heroically over the past few years,
often under very trying conditions. Efforts
to address the need for accountability
among public health officials should be
designed so as not to burden them but
to provide a path for holding accountable
the very few who depart from customary
practice and endanger the public's health.
Such accountability may be critical to en-
suring that the public does not receive
and rely on dangerous public health ad-
vice in the future. It may also facilitate the
work of the majority of health officials
whose efforts depend on securing the
public’s trust. 4JPH
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Public Libraries for Public Health:
COVID-19 Response Efforts in Prince
George’s County, Maryland

Diego de Acosta, PhD, Nicholas Alexander Brown, MSLIS, Rachel Zukowski, MEd, Erin Mann, MPH, and

Elizabeth Dawson-Hahn, MD, MPH

Public libraries—trusted institutions with broad population reach—are well positioned to partner with
public health departments to advance community health. In 2020 through 2022, Prince George's

County Memorial Library System assumed increasing responsibility in the local COVID-19 pandemic

response by providing information and expanded services to county residents. With additional private

funding, staffing, and public health resources, this library system codeveloped interventions to address

information gaps, improve language access, and connect residents to more than 120500 KN95 masks,
more than 124 300 self-test kits, and more than 2400 vaccines. (Am J Public Health. 2023;113(6):623-626.
https://doi.org/10.2105/AIPH.2023.307246)

ublic libraries are seldom recog-
P nized as public health resources,
but they offer programs that address
social determinants of health and regu-
larly partner with government agencies
and community organizations to facili-
tate access to health services and
programs.’? Public libraries are free,
accessible, and widely trusted institu-
tions with significant population reach.
In a 2016 Pew Research Center survey,
78% of adults said public libraries
help them find trustworthy, reliable
information.® Approximately 316 million
Americans—97% of the population—
live in an area served by a public library.*
Therefore, public libraries are well posi-
tioned to relay vital health information
and host some complementary services.

INTERVENTION AND
IMPLEMENTATION

Prince George's County Memorial
Library System (PGCMLS), a public

library network in Maryland, expanded
its public health role during the COVID-19
pandemic to meet community needs
and requests from the Prince George's
County Health Department (PGCHD).
Between spring 2020 and summer
2022, PGCMLS assumed increasing
responsibility in the local COVID-19
response by providing information,
aid, and expanded services to county
residents (Table 1). Because the crisis
developed unpredictably, PGCMLS's
interventions emerged stepwise based
on regular assessments.

Before March 2020, PGCMLS was
offering health and wellness program-
ming (e.g., dental screenings and yoga)
and partnering with health care ex-
change agencies to facilitate enrollment
in health coverage. At the pandemic’s
start, PGCMLS became one of several
county organizations that published
COVID-19 emergency updates. PGCMLS
leveraged its role as a trusted commu-
nity organization, publishing accurate

information rapidly through multiple
channels: the library's Web site, social
media, and flyers in curbside pickup
bags.

PGCMLS also participated in relief
efforts such as distributing food and
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facilitating access to affordable health
care coverage during the COVID-19
special enrollment period (the facilitat-
ed access continued pre-COVID work).
In early 2021, PGCMLS and its part-
ners became aware of challenges to
booking vaccine appointments. Capital
One Foundation, a corporate philan-
thropy partner, offered funding and
asked PGCMLS to propose a program
addressing vaccine inequity. PGCMLS
created the Vaccine Hunter Hotline
based on crowdsourced vaccine-
hunting groups on social media. The
hotline launched on April 1 and initially
helped county residents to access
accurate vaccine information, book
appointments, or preregister. Hotline
operators—library staff and 11 new
623
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TABLE 1— Timeline of Prince George's County Memorial Library System (PGCMLS) COVID-19-Related
Work: Prince George's County, Maryland

2019

(Pre-COVID) PGCMLS's 2019-2020
strategic framework identifies
Healthy Living as 1 of 5 focus
areas, aligning with a county
government focus on healthy
communities. The library
system’s health and wellness
offerings include dental
screening clinics, flu vaccine
clinics, and yoga classes. These
activities crucially lay the
foundation for PGCMLS's
interventions and public health
partnership over the next 2
years.

2020

Throughout the year, PGCMLS

disseminates COVID-19
emergency public health
communications and
collaborates in the County Joint
Information Center, supporting
emergency operations. The
library system offers mobile
food pantry distributions,
summer meals for K-12 students
and, in the winter, coats for
children. Health and wellness
programs continue virtually.

2021

In the spring, PGCMLS launches the

Vaccine Hunter Hotline, which
operates for 81> weeks. The
hotline helps more than 1240
community members with
limited digital access, limited
digital literacy, or limited English
to navigate vaccine appointment
systems. In its final phase, the
hotline becomes an outreach
operation, calling more than
52170 county residents to offer
information and assistance with
vaccine appointments.

In late fall and winter, 25 vaccine

clinics are hosted at PGCMLS
libraries and library-linked
community events. The library
system also hosts 2 winter
health fairs and gives away
more coats for children.

2022

The winter vaccine clinics continue,

and PGCMLS distributes more
than 124300 COVID-19 self-test
kits and more than 120500 KN95
masks.

In the spring, the library system
runs a Period Action Drive,
collecting pads and tampons to
benefit a local women'’s shelter.

In the summer, PGCMLS launches
the Community Health Worker
in the Library program, focused
on zip codes with high health
disparities. The library system
also gives away free dental
health kits and shoes for
children. PGCMLS replaces its
COVID-19 Web page with a
broader public health Web page
containing resources and
information about COVID-19,

el

2 Note. K-12 = kindergarten through grade 12.

m

E

9 part-time employees—assisted callers
&

v with limited digital access or digital liter-
3

- acy as well as Spanish-speaking callers
e unable to navigate the booking system
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in English.

When the hotline launched, Mary-
land's vaccines were limited to adults
aged 65years and older, adults aged
16 to 64 years at increased risk of se-
vere illness, health workers, and public-
facing essential workers. The hotline’s
initial funding—$12 500—covered six
weeks, but because call volumes
remained high the PGCMLS Foundation
added $5000 to sustain staffing.

By mid-May 2021, COVID-19 vaccines
had become more plentiful: the Federal
Emergency Management Agency opened
walk-up sites and retail pharmacies
had some overstock. The hotline’s call
volumes abruptly decreased. However,
in a countywide forum facilitated by
the PGCHD, PGCMLS staff learned of a
pressing need to reach zip codes with
lower vaccination rates. PGCMLS quickly

deAcostaetal.

converted its hotline into an outreach
operation, calling residents to offer in-
formation and assistance booking vac-
cine appointments. In all, the Vaccine
Hunter Hotline program lasted 59 busi-
ness days.

Support for the hotline was as follows:

e $12500 from Capital One Foundation
to launch the program: $11 280 for
the wages of 11 part-time contract
staff, $720 for a social media vaccine
awareness campaign, and $500 for
vaccine awareness programs;

e $5000 from the PGCMLS Founda-
tion, entirely for staffing, to support
extending the program to June
2021; and

e in-kind staffing support from
PGCMLS.

From September 2021 to February
2022, PGCMLS hosted 25 vaccine clinics
using two models: adding clinics to
scheduled library events (e.g., Hispanic
Heritage Celebrations) and hosting

monkeypox, HIV, and influenza.

stand-alone clinics coordinated through
the PGCHD, the Maryland Department
of Health, and the Maryland Vaccine
Equity Task Force.

From November 2021 to May 2022,
PGCMLS distributed KN95 masks and,
from January to May 2022, self-test kits.
This distribution drive was largely in re-
sponse to community demand. During
the Omicron wave in early December,
Prince George's County was distributing
fewer test kits but seeing higher infection
rates than neighboring counties. The
PGCHD approached PGCMLS and other
agencies, arranging to supply kits for
these agencies to distribute widely. Even-
tually, the urgent demand for test kits
and masks waned and the distribution
concluded.

PLACE, TIME, AND
PERSONS

PGCMLS operates 19 branches across
urban, suburban, and rural settings in



Maryland. It serves a population of
967201 county residents, 62% of
whom are Black, 21% Hispanic, 14%
non-Hispanic White, and 4% Asian; 17%
of county residents speak Spanish at
home and 15% of county households
earn less than $35000 a year.” The
county has traditionally relied on grass-
roots efforts for short-term relief dur-
ing health and socioeconomic crises.
PGCMLS itself has a decades-long his-
tory of offering nontraditional services
and partnering with health and social
service providers to improve access to
resources.

PURPOSE

PGCMLS's pandemic response interven-
tions were intended to connect county
residents to emergency resources and
help the local public health department
(the PGCHD) implement its COVID-19
prevention and mitigation measures.

EVALUATION AND
ADVERSE EFFECTS

PGCMLS collected data about items
distributed, interactions with

community members, and, for the Vac-
cine Hunter Hotline, demographic data
required to book appointments.

Highlights of PGCMLS's impact include
the following:

e PGCMLS and county partners
helped to enroll 66% of county resi-
dents eligible for Affordable Care
Act coverage.

e The Vaccine Hunter Hotline helped
more than 1240 county residents
to secure a vaccine. More than
2400 vaccines resulted from the
hotline and the 25 vaccine clinics.
During the outreach phase, staff
called more than 52 170 residents.

e Most residents who secured a vac-
cine through the hotline (Figure 1)
were Black (44%) or Hispanic (33%).
By the end of August 2021, over
77% of eligible residents had re-
ceived at least one dose, including
over 70% of eligible Hispanic
residents.®

e PGCMLS distributed more than
120500 KN95 masks and more
than 124300 self-test kits.

PGCMLS's interventions led to no
known adverse effects or unintended

OPINIONS, IDEAS, & PRACTICE

consequences for county residents.
However, PGCMLS staff did experience
strain in reconciling the demands of
new public health work with regular
library activities.

SUSTAINABILITY

The PGCHD repeatedly approached
PGCMLS to help with the county's pan-
demic response because PGCMLS
demonstrated it could connect county
residents to services. With increased
private funding, staffing, and access to
public health resources, PGCMLS suc-
cessfully expanded its public health role.
As in all partnerships, the PGCHD
and PGCMLS learned from each other
what was feasible given their con-
straints. For example, the vaccine
clinics were run as a system-wide pro-
gram, but it was a major strain on
PGCMLS, already short-staffed, to man-
age so many clinic sites. Mobilizing
staff to do extensive public health
work drew them away from core library
functions. When test kit distribution
began, PGCMLS offered kits at five key
branches rather than reattempting a
system-wide program. Other agencies

Black 44
-
c
g Hispanic 33
o
a
= White Non-Hispanic 6
2
S
£ Asian American/Pacific Islander 2
o]
S~
8 American Indian/Alaska Native 4 1
&
Undeclared 15
T T T T T T 1
0 100 200 300 400 500 600

Number of Residents

FIGURE 1— Number of County Residents Who Got a Vaccine Appointment Through the Vaccine Hunter Hotline:
Prince George's County, Maryland, April-June 2021

Note. The sample size was 1245.

Notes From the Field

deAcostaetal.

9 ON '€LL [OA ‘€20 2un[  HdIV

625



OPINIONS, IDEAS, & PRACTICE

June 2023, Vol 113, No. 6

AJPH

distributed kits at complementary sites
to reach the county’'s whole population.

Although PGCMLS's scope of work
required negotiation, the partnership
between public health and libraries is
thriving in Prince George's County. Thus,
when the PGCHD received American
Rescue Plan funding for preventative
health assessments, it approached
PGCMLS about starting a program that
incentivized assessments with free gro-
ceries. In May 2022, PGCMLS introduced
Community Health Worker in the Library,
which offered public health assessments
and groceries at branch libraries in areas
with high health disparities.

PUBLIC HEALTH
SIGNIFICANCE

The Public Health 3.0 framework calls
for multisector collaboration, led by local
public health departments, to advance
community health and health equity.”
PGCMLS's pandemic response suggests
that public libraries can play an impor-
tant role as public health partners.
PGCMLS's crisis work in 2020 through
2022 recalls the way public libraries
pivoted to serve as information hubs
and distribution points after recent
natural disasters in the South and
Midwest.® But although libraries’ ability
to pivot in crises is impressive, their
strength is their dependability as trusted
institutions that connect people to infor-
mation and services. Public library and
public health partnerships can effectively
address the information divides that
contribute to health disparities during
both crises and normal times.” 4JPH
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The Chelsea Project: Turning Research
and Wastewater Surveillance on
COVID-19 Into Health Equity Action,

Massachusetts, 2020-2021

Cristina Alonso, DrPH, MPH, CPM, Barry Keppard, AICP, Samantha Bates, MA, Dan Cortez, Flor Amaya, PT-DPT, MPH, and

Karthik Dinakar, PhD

Chelsea, Massachusetts, had one of the highest COVID-19 transmission rates in New England in the
summer of 2020. The Chelsea Project was a collaborative effort in which government entities, local
nonprofit organizations, and startups partnered to deploy wastewater analysis, targeted polymerase
chain reaction testing and vaccine outreach, and a community-led communications strategy. The
strategy helped increase both testing rates and vaccination rates in Chelsea. Today Chelsea has one
of the highest vaccination rates among US cities with comparable demographics. (Am J Public Health.

2023;113(6):627-630. https://doi.org/10.2105/A]PH.2023.307253)

he Center of Complex Interven-
Ttions sought to create an initiative
in Chelsea, Massachusetts, to build
block-level sensing and intervention in
response to COVID-19 in collaboration
with community-based organizations
(CBOs) and the city government. Lea-
ders of the initiative, labeled the Chel-
sea Project (TCP), designed a system to
collect and analyze data on COVID-19
rates in wastewater and collaborated
with community health workers to dis-
tribute information, offer personal pro-
tective equipment, and provide vaccine
appointments to residents in high-risk
areas within a one-week period. This
intervention demonstrates how trans-
forming data into community action
through trusted messengers has a pos-
itive impact on protective behaviors
and vaccination rates.

INTERVENTION AND
IMPLEMENTATION

Community survey results revealed that,
as of October 2020, most people in
Chelsea had not had a COVID-19 test.”
As a response, TCP combined surveil-
lance of virus concentrations in local
wastewater, culturally resonant outreach
on protective behaviors, and qualitative
data from health care worker conversa-
tions held with community members.
Both mobile and static testing and vac-
cine units responded to wastewater
mapping and guidance from community
health workers to determine the best
locations and timing for outreach.

Wastewater Testing

Wastewater surveillance captures
changes in virus concentrations,

reflecting the magnitude of community
transmission while ensuring anonymity.
TCP collected 24-hour composite
wastewater samples from four sites
(selected according to population density
and viability of collection) on Mondays
and interpreted and communicated
results through city channels.

Community-Based
Organizations

Local CBOs and the Chelsea Department
of Public Health received wastewater
results each Wednesday afternoon.
Public health directors from two CBOs
and the city's communications director
met every Thursday morning to discuss
trends in wastewater results and vac-
cine rates. Communication strategies
and outreach coordination were deter-
mined on the basis of these trends.
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Promotoras de Salud

Two CBOs and the city department of
public health hired and trained local
women as community health workers
(promotoras de salud). The promotoras
met with one of the CBO public health
directors on Thursday afternoons to re-
port on residents’ concerns regarding
COVID-19, vaccines, and access to so-
cial protections. The director trained
promotoras on the significance of re-
cent wastewater trends and code-
signed an outreach approach for that
week. From Friday to Sunday, the pro-
motoras targeted high-risk neighbor-
hoods and supported residents in
accessing vaccine clinics. They also
spoke to residents about their con-
cerns with COVID-19, vaccines, and
other issues related to their current
stressors. Through these conversations,
promotoras were able to clarify misinfor-
mation and encourage vaccination.

Mobile Vaccine and
Testing Van

TCP worked with Mass General Brigham
Hospital to deploy its mobile testing

and vaccine unit to high-risk neighbor-
hoods. Promotoras were consulted
about the best location and schedule
for this van to ensure high traffic and
accessibility.

Social Media

CBOs and the city provided daily
updates through Facebook and TikTok
on testing and vaccination and to clarify
misinformation. TCP produced a series
of videos with local leaders urging resi-
dents to get vaccinated. Through week-
ly Facebook live sessions facilitated by a
CBO with a physician or public health
official, residents texted their questions
and received immediate answers.

Grassroots Vaccine
Appointment System

Promotoras had direct access to vaccine
appointments at local vaccine sites
through WhatsApp. This system elimi-
nated barriers related to accessing
Web sites in English, waiting for an
operator to provide an appointment,

or missing confirmation callbacks.

Planning and Strategizing

TCP core members (Table 1) met every
Friday to discuss weekly activities, plan

for the following week, and strategize in
response to citywide data and national

trends.

PLACE, TIME, AND
PERSONS

Chelsea occupies two square miles
north of Boston. It has an estimated
population of 40 000 residents, but
there may be up to 75000 residents
according to informal estimates.” A city
of mostly low-wage Latinx immigrants,
it is known for having overcrowded and
substandard housing and high levels
of poverty and food insecurity. A study
carried out in April 2020 revealed anti-
bodies to COVID-19 among 30% of
Chelsea residents.® By June 10, 2020,
Chelsea had recorded 2839 cumulative
cases of COVID-19, a rate of 7537 per
100000, and a positivity rate of 38%

(in contrast to the state positivity rate
of 15%), indicating both high rates of
disease and low rates of testing.*> An
in-depth positivity analysis showed that

I TABLE 1— Names and Roles of Chelsea Project Participants: Chelsea, MA, 2021

Organization Name

Title of Participant(s)

Role in TCP

Center of Complex
Interventions

Executive director
Special projects director

Leadership of TCP
Friday meetings

Provision of funding for promotoras, video series, and wastewater testing

Chelsea Police Department

Community engagement specialist

Assistance in partnership building within and outside of Chelsea

City of Chelsea

Public health director
Director of communications

Recruitment of promotoras
Operation of vaccine clinic
Distribution of test kits to CBOs

Metropolitan Area Planning
Council

Public health director

Wastewater data analysis
Vaccine data visualization

La Colaborativa

Health equity and public health director

COVID-19 positivity analysis and qualitative research
Recruitment and training of promotoras

Housing of vaccine clinic and mobile clinics
Facilitation of Thursday meetings

Greenroots

Health equity and public health director

Recruitment and training of promotoras

Note. CBO = community-based organization; promotoras = promotoras de salud (community health workers); TCP = the Chelsea Project.
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residents testing positive were mostly
those who were in their 40s during
the first surge of COVID-19 in summer
2020."

We began wastewater testing in
November 2020 and outreach efforts
in January 2021. Vaccine rollout began
in February 2021.

PURPOSE

TCP aimed to decrease the rates and
impact of COVID-19 in Chelsea. The
project design ensured that outreach,
testing, and vaccine scheduling were
available outside of working hours.
Training and deploying promotoras en-
sured that messengers were trusted
by the mostly Hispanic and immigrant
population. The project maintained
health equity at its center, and all deci-
sions incorporated a human-centered
design involving local residents, research-
ers, and public health experts to ensure
applicability and relevance. Frequent
meetings with TCP core members built
trust and enabled us to pivot rapidly in
the face of change.
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EVALUATION AND
ADVERSE EFFECTS

TCP used data triangulation, which in-
volved collecting and analyzing quantita-
tive and qualitative data and transforming
data insights into action through the
human-centered design. A clear indica-
tor of success is the overall vaccine rate,
which exceeded that of similar cities in
Massachusetts; by mid-August 2021, the
overall vaccination rate among adults
exceeded 90% and ranked as one of the
highest rates in the country for a city
with similar demographics (Figure 1).°

Wastewater monitoring serves to de-
tect changes in COVID-19 rates. These
changes activated an on-the-ground re-
sponse that included informing the
public and distributing personal protec-
tive equipment and test kits. Given data
indicating that the Omicron variant was
surging in parts of Europe and evi-
dence of increasing levels of COVID-19
specific to that variant, the Chelsea
Board of Health passed a mask man-
date in November 2021 by recommen-
dation of TCP.

OPINIONS, IDEAS, & PRACTICE

We are unaware of any adverse
effects of this intervention.

SUSTAINABILITY

The collaboration activated by TCP
provides a maodel for designing public
health interventions. The diverse parti-
cipants included data scientists and
researchers, policymakers and state
employees, CBOs, and local outreach
workers. The diversity of the composi-
tion of TCP participants enables a 360-
degree view of the problem, produces
a variety of solutions, and improves eg-
uity in program design.

PUBLIC HEALTH
SIGNIFICANCE

We lack surveillance data to estimate
the true community case counts be-
cause some free, publicly available
polymerase chain reaction test sites
closed and at-home testing goes unre-
ported. Wastewater testing allows pas-
sive surveillance, which provides early
data on changes in levels of COVID-19
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FIGURE 1— Full vaccination Rates (Both Initial Doses) in Chelsea, MA, and Nearby Cities With Similar
Demographics: 2021

Source: Massachusetts Department of Public Health.°
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transmission and can enable public
health-aligned community and municipal
decision making in an evidence-informed
manner.” Expanding wastewater testing
to other infectious diseases is a promis-
ing new area®

Human-centered design by commu-
nities enables projects to create solu-
tions that are relevant, meaningful, and
applicable. Through local CBOs, TCP
consulted with the community on how
to make information, education, and
access trustworthy and streamlined.

The continuum of research into ac-
tion through diverse stakeholders
could inform the design and implemen-
tation of other projects. TCP was
unique in Massachusetts in sharing
results of data collected among those
most affected by a disease, in turn
empowering them to make decisions
regarding their health in trusted
spaces. In a time of increased urgency
to design equitable responses,” TCP
provides a blueprint for improving the
lives of the most vulnerable. 4JPH
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s the first wave of the COVID-19
Apandemic was reaching its crest
in March 2020, an article in the Boston
Globe described cases of COVID-19
among hospital workers:

Major hospitals in Boston are seeing
a steep rise in the number of infected
workers, a doubling to more than
160 in the past two days, which offi-
cials believe may be more attribut-
able to community spread than
contact with infected patients.”

This attribution of most cases among
health care workers to community
spread was echoed in quotations from
hospital representatives, who argued
that these cases were not predomi-
nately owing to occupational exposure.
It was only in the second half of the arti-
cle that the perspective of many health
care workers was offered, when David
Schildmeier from the Massachusetts
Nurses Association was quoted as say-
ing: “It's not safe for the nurses. They
know they are putting themselves at
risk, but they have no other choice.”'

Such debates about the role of work-
place transmission of COVID-19 have
continued since the early days of the

pandemic and expanded to include in-
dustries and occupations outside
health care. Even as numerous studies
have documented elevated rates of
cases” and mortality>* among high-
exposure workers, a familiar refrain has
been heard: how do we know that the
infections were acquired at work? Be-
cause many of these studies used data
that did not allow controlling for a
wide-range of covariates that may be
associated with COVID-19 infection, ad-
equately answering this question was
not always possible.

WORK-RELATED
INFECTIONS

Fortunately, the new study from Gaffney
et al. in this issue of AJPH (p. 647) pro-
vides strong evidence for the funda-
mental role that workplace transmission
played in differences in the risk of
COVID-19 infection. Using data from the
nationally representative National
Health Interview Survey, Gaffney et al.
show that disparities in COVID-19 infec-
tion persist between certain industries
and occupations even when controlling
for covariates that may be associated

OPINIONS, IDEAS, & PRACTICE AIDI‘I

with COVID-19 infection: age, gender,
household size, and family income. In
particular, the authors found that when
this adjustment is performed, com-
pared with workers in other industries
and occupations, workers in the health
care and social assistance industry and
in health care practitioners and techni-
cal, health care support, and protective
services occupations had significantly
elevated rates of COVID-19. Workers in
even more industries and occupations
had significantly elevated rates of
COVID-19 when nonworking adults
were treated as the reference group.
The authors also show that the im-
pact of occupational transmission of
COVID-19 likely extends beyond the
workers themselves. In their study,
COVID-19 was positively correlated
with the number of working people in
the household. In an adjusted analysis,
compared with households with no
workers, households with one worker
had a 26% higher risk of COVID-19,
households with two workers had a
41% higher risk, and households with
three or more workers had a 70%
higher risk. This impact of workplace
exposures on the health of household
members has been seen with respect
to other occupational exposures.” An-
other such example can be seen with
parental leave. The United States is one
of the only countries globally that does
not mandate some form of paid paren-
tal leave. Studies have shown that there
are health benefits of such policies for
both the working parent and the child.®

DENYING THE ROLE
OF WORK

The article by Gaffney et al. is an
important contribution to the wide
literature about the role that work
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plays in the risk of disease, injury,

and death. This role will often be
denied by management and owner-
ship. For example, for years the asbes-
tos industry covered up the links
between its products and lung
diseases, including cancers.’

The reasons for such denial are clear.
Under the Occupational Health and
Safety Act of 1970's General Duty
Clause, each employer is required to
“furnish to each of his employees em-
ployment and a place of employment
which are free from recognized hazards
that are causing or are likely to cause
death or serious physical harm to his
employees.”® If you can show that an ill-
ness like COVID-19, other diseases, or
injuries are caused by work then the
employer has an obligation to prevent
those exposures and protect workers.
In a profit-driven economy, efforts to
protect workers' health and safety will
often be seen as a cost sink. At a time
when some businesses are so desper-
ate for cheap employment that child la-
bor law violations have increased by
69% since 2018, it should not come as
a surprise that the health and safety of
workers will be disregarded.

We saw similar disregard for the well-
being of workers during last year's
railroad labor dispute, when railroad in-
dustry workers tried to negotiate more
paid sick leave days. Lack of paid sick
leave is a problem across industries
and occupations in the United States,
and indeed many of the occupations
identified as having elevated risk for
COVID-19 in the study by Gaffney et al.
have lower access to paid sick leave
than other workers.'® Although the as-
sumption that offering paid sick leave is
bad for profits may be false, as a recent
literature review found,"" the prospect
of laws mandating access to this impor-
tant benefit still seem unlikely.

Hawkins

INVESTING IN WORKER
PROTECTION

Gaffney et al. have provided more evi-
dence for the role of work as a funda-
mental determinant of health. The fact
that work is such a fundamental deter-
minant of health should not be a sur-
prise. Adults spend much of their
waking hours at work. Studies like that
of Gaffney et al., which isolate the role
of work, are particularly important. Un-
derstanding that work contributes to
disparities in a wide variety of health
outcomes gives a clear target for inter-
ventions to prevent those health out-
comes. Fortunately, there are means
by which work as a fundamental deter-
minant of health can be targeted. As
Gaffney et al. refer to in their article,
the Occupational Safety and Health Ad-
ministration (OSHA) is an entire agency
tasked with protecting workers and en-
suring safe workplaces. However, as
the authors also describe, despite
growth in complaints to OSHA in 2020,
inspections fell. Difficulty in carrying out
inspections has been a persistent prob-
lem for OSHA. One analysis suggested
that with the number of inspectors
employed by the agency, it would take
129 years to inspect each workplace in
the country.'?

Protecting workers from infectious
diseases, injuries, chemical hazards,
and psychosocial exposures at work
requires an investment in agencies like
OSHA so that they can fulfill their mis-
sion as well as an understanding of why
the health and well-being of workers is
so often disregarded. Whether itis a
health care facility administrator skimp-
ing on adequate personal protective
equipment (e.g., face masks, goggles,
gloves) for workers, a warehouse man-
ager refusing to give an employee a

paid day off so they can get therapy for
chronic pain from occupational lifting,
or a boss saying that there is not
enough time for that one last safety
check, attempts to protect health and
prevent death and injury are seen as a
threat to the bottom line. Profit. Health
is on the other side of the balance
sheet. 4JPH
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e catch COVID-19 from each
Wother. The fewer people we en-
counter, the safer we will be. Our desire
for fewer encounters was especially ap-
parent in employment arrangements
during the first two and a half years
of the pandemic. Most workers whom
employers allowed to work from home
did so; most whose employers did not
allow this reported to their workplaces.

We labeled essential workers and
recognized them as physicians, nurses,
and police officers but also nursing
home aides, warehouse workers, and
meatpackers. In the first few months,
we literally applauded health care
workers and praised grocery store
employers who offered hazardous pay
to employees. As the months wore on,
we became less mindful of essential
workers; the applause and hazardous
pay ended, but the virus did not. The
virus revealed a chasm in the labor
force between largely lower-paid (with
the exception of health care profes-
sionals) essential workers and higher-
paid nonessential workers. There was
never any significant “shared sacrifice.”
This chasm, in fact, has always existed

Editorial Leigh

for occupational diseases; COVID-19
merely shined klieg lights on it.

COVID-19 INFECTIONS

Gaffney et al. (p. 647) provide the best
estimate of this chasm to date. The
Gaffney et al. study has advantages.
Previous US studies relied on data from
either Massachusetts or California.
Gaffney and colleagues are the first to
use the nationally representative Na-
tional Health Interview Survey. Their
sample size is large (46 321). A second
advantage is that they use US govern-
ment codes to classify occupations and
industries, thereby allowing useful com-
parisons with occupational health, eco-
nomic, and sociological studies that re-
lied on these classifications.

In fact, their study can be viewed as
an extension of a long line of research
ranking occupations and industries
according to measures including job-
related injury fatalities’ and mental
illness.? Consistent with the Gaffney
et al. findings, these job-ranking health
studies revealed disproportionate bur-
dens falling on African Americans,

Hispanics, and low-wage workers." Fi-
nally, no previous national study has
compared people who have jobs with
those who do not; the Gaffney et al.
data can be used to calculate the popu-
lation attributable fraction (PAF) in rela-
tion to contracting COVID-19 as a result
of job-related exposures (as described
subsequently).

Gaffney et al. confirm and expand
on the findings of previous studies.

The most dangerous jobs are in health
care and public safety. Gaffney and
colleagues' broad category of “health
practitioners” includes physicians, regis-
tered nurses, and emergency medical
technicians. The broad “health care
support” category includes aides, order-
lies, and home health care workers. The
broad category of “protective service”
includes police officers, firefighters, and
prison guards, and the “community and
social services” and “food preparation
and serving” categories include social
workers, probation officers, community
organizers, food servers, kitchen staff,
and meatpackers. To some extent, their
findings mirror those of studies on work-
place violence, which obviously apply to
police personnel, guards, and probation
officers. But less well known is that im-
portant causes of injuries to nurses,
aides, social workers, and even physi-
cians are unruly and violent patients
and clients.® Meatpackers experience
very high injury rates involving violence
to animals.*

Low-risk occupations and industries
include Gaffney and colleagues’ broad
“legal,” “management,” and “business
and financial” categories. These catego-
ries involve those engaged in specific
occupational roles, such as lawyers,
managers, and bankers, all of whom
could do much of their work from home.
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These white-collar jobs also have low
occupational injury and (non-COVID-19)
iliness rates.” In addition, although
Gaffney et al. and other authors include
farming and military jobs as relatively safe
from COVID-19, these jobs have high in-
jury and (non-COVID-19) illness rates.*
It could be that work outdoors explains
the low COVID-19 rates for farming

and military jobs. Interestingly, in the
Gaffney et al. study farming had the
lowest percentage of workers reporting
testing for COVID-19 (37.2%), whereas
the military had the highest percentage
(72.5%).

One limitation of the Gaffney et al.
study is that the data pertain to infec-
tions rather than deaths. Most studies
with data on deaths have shown that
health care workers are not at the top
of the list. Billock et al.> found the death
rate for health care practitioners and
technical workers to be significantly
below the average for all occupations.
A second limitation is that the Gaffney
et al. categories are quite broad. Other
studies have generated rankings of
more informative specific jobs (e.g.,
janitors, clerks) with smaller overall
sample sizes than are available in the
National Health Interview Survey."?

POPULATION
ATTRIBUTABLE
FRACTIONS

Epidemiologists use PAFs to estimate
disease burdens attributable to differ-
ent factors. For example, 8% of cancer
and 10% of chronic obstructive pulmo-
nary disease cases are attributed to
occupational exposures to carcinogens,
dusts, and other toxins.® Gaffney et al.
report that their sample included 28 267
“workers” and 18 054 “nonworkers”
18years or older, of whom 12.4% and

8.1%, respectively, reported COVID-19
infections (personal communication,
March 13, 2023); overall, 4977 people
reported infections. Applying the PAF
method, if workers had not had work-
place exposures, the number of infected
people would have been 3752 (8.1% X
[18 054 + 28 267]). The “excess” number

of infected people is 1225 (4977 — 3752).

The PAF for COVID-19 is 24.6% (1225/
4977). This PAF is higher than any other
occupational PAFs other than that for
pneumoconiosis (black lung, asbestosis,
and silicosis).® | believe that this is the
first national job-related PAF estimate
for COVID-19.

SIGNIFICANCE

As time goes on, as more people go
back to their workplaces, and as the
virus spreads to infect the entire popu-
lation, the chasm across occupations
and the PAF for the occupational con-
tribution will shrink somewhat; howev-
er, both will likely remain significant as
with other occupational diseases. The
Gaffney et al. study is a fresh reminder
that work, where most adults spend
40% or more of their waking hours, is
a critical social determinant of health
and involves health equity issues.>’
COVID-19 in the workplace has other
implications. Legal debates are under
way pertaining to workers’ compensa-
tion. If other occupational diseases
are any guide, workers' compensation
insurers will find ways to avoid paying
80% to 99% of the costs, thereby pass-
ing the financial burden along to other
private health insurers, Medicaid and
Medicare (i.e., taxpayers), and the
afflicted families.®* COVID-19 is likely
partially responsible for the surge in
public interest in labor unions and in-
creasing strike activity since 2019.%
Christian Smalls, the leader of the new

OPINIONS, IDEAS, & PRACTICE

Amazon Labor Union in New York, attri-
butes his activism to management’s dis-
regard for the well-being of warehouse
workers. Occupational hazards are
well-known predictors of union forma-
tion and strikes.?

Finally, Gaffney et al. report no fund-
ing for their study; this is typical for oc-
cupational health research. Even
though the economic burden of occu-
pational injuries and illnesses is on par
with cancer,'® one of the lowest levels
of funding in the National Institutes of
Health is that for the National Institute
for Occupational Safety and Health
(NIOSH). (Technically, NIOSH is part of
the Centers for Disease Control and
Prevention.) Twenty institutes have more
funding, and typically much more. For
instance, the fiscal year 2023 National
Cancer Institute budget is $6.714 billion,
17 times larger than the NIOSH $396
million budget; the National Institute on
Aging budget ($4.011 billion) is 10 times
larger, and the budget for the Office of
the Director ($2.413 billion) is six times
larger. The NIOSH budget is less than
that of the National Library of Medicine
($472 million)."" 4JpH
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Dead Labor: Mortality Inequities
by Class, Gender, and Race/Ethnicity
in the United States, 1986-2019

Jerzy Eisenberg-Guyot, PhD, MPH, Megan C. Finsaas, PhD, MA, and Seth J. Prins, PhD, MPH

Objectives. To estimate social class inequities in US mortality using a relational measure based on

power over productive property and workers' labor.

Methods. We used nationally representative 1986-2018 National Health Interview Survey data with

mortality follow-up through December 31, 2019 (n =911 850). First, using business-ownership,
occupational, and employment-status data, we classified respondents as incorporated business owners
(IBOs), unincorporated business owners (UBOs), managers, workers, or not in the labor force (NLFs).
Next, using inverse-probability-weighted survival curves, we estimated class mortality inequities overall,
after subdividing workers by employment status and occupation, and by period, gender, race/ethnicity,

and education.

Results. UBOs, workers, and NLFs had, respectively, 6.3 (95% confidence interval [Cl]] = —8.1, —4.6), 6.6
(95% Cl=—8.1, =5.0), and 19.4 (95% Cl = —=21.0, —17.7) per 100 lower 34-year survival rates than IBOs.
Mortality risk was especially high for unemployed, blue-collar, and service workers. Inequities increased
over time and were greater among male, racially minoritized, and less-educated respondents.

Conclusions. We estimated considerable mortality inequities by class, gender, and race/ethnicity.
We also estimated that class mortality inequities are increasing, threatening population health.

Public Health Implications. Addressing class inequities likely requires structural, worker-empowering
interventions. (Am J Public Health. 2023;113(6):637-646. https://doi.org/10.2105/AJPH.2023.307227)

“Capital is dead labour, which,
vampire-like, lives only by sucking
living labour, and lives the more, the
more labour it sucks.”

—Karl Marx'®342)

ining the abyss of 19" century
M capitalism, Marx unearthed
capitalism’s deadly structural logic: the
material welfare and security of the
owning class depends on the depriva-
tion and alienation of the working class
and dispossessed.'PP340-416)2 Ny ch
subsequent epidemiological research

has documented health inequities
across social positions defined by socio-
economic indicators like income, educa-
tion, occupation, and working condi-
tions.? However, by treating social
positions as individual-level attributes
rather than as constituted by social
relations, the research has elided the
structural relationships, such as differ-
ences in economic power, that produce
social positions and ultimately cause
health inequities.*> Here, we return to
Marx. Leveraging 1986-2018 National
Health Interview Survey (NHIS) data, we

apply a relational social class theory
based on power over productive prop-
erty and workers' labor to analyze US
mortality inequities by class, gender,
and race/ethnicity. Only a relational
theory, which recognizes that the ma-
terial welfare of some groups causally
depends on the deprivation of others,*
can identify the root causes of health
inequities across social positions. Such
root causes may be more efficient and
effective targets for public health inter-
vention than downstream, individual-
level factors.”
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RELATIONAL SOCIAL
CLASS AND HEALTH
INEQUITIES

Tapping Marxist theories, we define
social class in terms of power over
labor and productive property (i.e., the
tangible and intangible assets used to
make commodities).> *® Capitalists
(e.g., business owners), who constitute
a minority of the population, own pro-
ductive property, control workers' labor
processes (dominating them), and
appropriate as surplus the difference
in value between what workers pro-
duce and what they are compensated
(exploiting them).?*® Conversely, work-
ers, who constitute a majority of the
population, lack productive property
and survive by selling their labor power
to capitalists for a wage.”>® The in-
versely interdependent relationship
between capitalists and workers is the
root cause of many socioeconomic
health inequities.>*® Indeed, capitalists’
productive property is derived from the
undercompensated output of workers'
past, dead labor, and their profits and
accumulating wealth flow from the on-
going exploitation and domination of
workers' current, living labor,'(PP340-416)
Thus, the material well-being of capital-
ists requires workers' deprivation,
subjugation, and overexertion,®>>
which is wrought by the drive to in-
crease surplus extraction, absolutely
(e.g., prolonging working hours) or rela-
tively (e.g., debasing wages and working
conditions).' 432

Additional class relationships beyond
capitalists and workers also affect
health and well-being>> For example,
the petite bourgeoisie (e.g., independent
shopkeepers) own some productive
property but labor themselves rather
than controlling workers' labor 3”7
Although the petite bourgeoisie often

Peer Reviewed  Eisenberg-Guyotetal.

have considerable control over their
working lives, they may lack sufficient
resources to compete with capitalists,
elevating their risk of business failure,
stress, and poverty.® Conversely, most
managers lack productive property,
but they supervise workers' labor at
capitalists’ behest, exercising delegated
ownership authority. >’ Although
high-level managers or executives may
resemble capitalists by enjoying consid-
erable compensation, ownership stakes
(e.g., stocks), autonomy, and authority
(i.e., less domination and exploitation),
low-level managers may be simulta-
neously exploited and dominated by
management and face antagonism
from subordinates, inducing stress
and other hazards.” Consequently, the
petite bourgeoisie’s and low-level man-
agers' health risks may resemble or ex-
ceed workers', a phenomenon difficult
to identify or explain with gradational,
stratificationist theories of social posi-
tion that predict linear class-outcome
relationships (e.g., the “socioeconomic
gradient”).>’®

Class relations interact with structural
sexism and racism to produce health
inequities.””"® Women and racialized
people, especially those who are Black,
Indigenous, Hispanic, or undocument-
ed, are segregated into the working
class.® There, they are further segregat-
ed into hyperexploited employment,
including service work and hazardous
blue-collar occupations, where they face
high rates of workplace sexism, racism,
and other forms of discrimination.® "2
This discrimination has health-harming
material and psychosocial consequences
such as poverty and chronic stress.” "2
Minoritized people are also dispropor-
tionately segregated into unemploy-
ment,'® where they cycle into and out
of precarious, low-wage jobs,'* or they
are excluded from waged labor entirely

because of disability (often precipitated
by work-related injuries),"® incarcera-
tion,'® or unpaid domestic labor."”
Changes in the balance of power
across classes also shape health
inequities.” Since the 1980s, power in
the United States has tipped further
away from workers. From 1989 to
2020, union density dropped from
16% to 11%, including from 22% to
12% among non-Hispanic Black work-
ers."® Plummeting union density has
eroded workers' power over wages and
working conditions.'”'® Indeed, the
ratio of mean income among the top
1% versus the bottom 50% of earners
grew from 27 to 81 from 1980 to 2015."°
Surging mortality disparities across socio-
economic groups defined by income, ed-
ucation, and other factors®® may reflect
employers' consolidating class power.

RESEARCH GAPS AND
OBJECTIVES

A small but growing body of US research
has identified social class relations as
drivers of numerous health outcomes,
including self-rated health, mental ill-
ness, and substance use.”? Yet, despite
well-theorized and empirically supported
mechanisms linking class relations to
mortality inequities, few US-based stud-
ies have applied relational theories to
investigate the topic. Moreover, to our
knowledge, no studies have examined
temporal changes in class mortality
inequities, a substantial gap given bur-
geoning mortality disparities across
other social axes.

Data limitations have impeded previ-
ous research, as epidemiological data
sets rarely contain detailed social class
and mortality data, let alone adequate
sample sizes to precisely estimate
inequities within time periods, genders,
or races/ethnicities.’® A few previous



US-based studies estimated consider-
able class mortality inequities, but they
were conducted decades ago or had
imprecise findings.?'?

We addressed these gaps by applying
a relational social class theory to nation-
ally representative 1986-2018 NHIS
data linked to the National Death Index
(NDI) through 2019. Our specific objec-
tives were to (1) estimate the magnitude
of class mortality inequities among
working-age adults from 1986 to 2018,
(2) analyze changes in such inequities
over time, and (3) identify how class
mortality inequities vary within and
across genders, races/ethnicities, and
socioeconomic subgroups.

METHODS

The NHIS is a repeated cross-sectional,
nationally representative survey of the
noninstitutionalized US population con-
ducted by the US Census Bureau on
behalf of the National Center for Health
Statistics.”® The NHIS has collected
sociodemographic and health data
since 1957.7 From 1997 to 2018,
household response rates were 64%

to 92%.2% Respondents aged 18 years
and older in the 1986-2018 survey are
linked to the NDI using available identi-
fying information (e.g., social security
number, names, birth date, gender, race,
birth location, and state of residence),
with mortality follow-up through Decem-
ber 31, 2019.%* For select records, syn-
thetic data are substituted for date of
death to reduce disclosure risk; mortality
status is unperturbed.?”

For our analyses, we used harmo-
nized 1986-2018 NHIS data from the In-
tegrated Public Use Microdata Series.?”
We then made sample restrictions.

First, we excluded respondents younger
than 25 or older than 64 years to focus
on populations with high labor-force

attachment.?” Next, we addressed data
issues. First, we excluded the 1997-2000
survey waves and non-sample adults
from 2001 to 2018, as such waves and
respondents lacked complete social class
data. Second, we excluded respondents
with insufficient identifying information
for NDI linkage (<3%). Third, per the
advice of NHIS administrators, we
excluded the 1992 Hispanic oversample
(<0.5%).%* Finally, we excluded respon-
dents (< 3%) with missing exposure or
covariate data. Appendix A1 (available
as a supplement to the online version of
this article at http://www.ajph.org)
contains a flow diagram.

Our analyses used NHIS eligibility-
adjusted sampling weights to make
estimates nationally representative
and address linkage ineligibility, nonre-
sponse, and oversampling.?* We con-
ducted our analyses in R version 4.1.0
(R Foundation for Statistical Computing,
Vienna, Austria). Our code is available
on GitHub (https://github.com/Critical-
Social-Epi/NHIS_class_mortality).

Measures

Social class. To measure social class,
we used data on respondents’ employ-
ment status, as well as their business-
ownership status and occupation as
proxies for power over productive
property and labor.#%° First, those not
in the labor force (NLFs) were those
who identified their employment status
in the past 1 to 2 weeks as “not in the
labor force.” Second, workers were
those who identified as unemployed

or as an employee with a nonexecutive,
nonadministrative, and nonmanagerial
occupation. We classified the unem-
ployed as workers because many precar-
ious workers cycle between employment
and unemployment.®'* Although NLFs

RESEARCH & ANALYSIS

may also cycle into and out of employ-
ment, especially into working-class em-
ployment, others may remain out of the
labor force because of disability, retire-
ment, domestic-labor responsibilities, or
otherwise.®'* Third, managers were those
who identified as an employee with an
executive, administrative, or managerial
occupation. Finally, unincorporated
business owners (UBOs) were those
who identified as self-employed in an
unincorporated business, whereas in-
corporated business owners (IBOs)
were those who identified as self-
employed in an incorporated business.
An incorporated business (i.e., corpora-
tion) is a shareholder-owned indepen-
dent legal entity that is itself liable for
business actions and debts,?” unlike
unincorporated businesses, whose pro-
prietors remain liable. Although incor-
poration provides legal protections and
tax benefits, smaller businesses use it
less frequently than larger ones be-
cause of administrative costs and com-
plexities.?”?® Indeed, in 2015, 41% of
IBOs employed workers versus just
13% of UBOs?’; moreover, IBOs have
higher mean incomes.?® This suggests
that IBOs are more likely to be capital-
ists than UBOs, although many IBOs
do not employ workers and thus are
not capitalists. Therefore, we refrain
from referring to IBOs and UBOs as
“capitalists” and “petite bourgeoisie,”
despite overlap. Appendix A2 (available
as a supplement to the online version
of this article at http://www.ajph.org)
contains questionnaire wording and a
decision tree.

Mortality. Mortality status and death
year (if applicable) were available for all
respondents eligible for NDI linkage.**
For the deceased, we calculated follow-
up time by subtracting the interview
year from the death year, assuming the
Peer Reviewed
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interview happened at the beginning of
each year and deaths occurred at the
end of each year. For those living through
December 31, 2019, we calculated follow-
up time by subtracting the interview year
from 2020. We calculated follow-up time
at the year level for simplicity and to
increase the stability of our estimates.

Covariates. Covariates of interest in-
cluded respondents’ age, race/ethnicity
(self-identified), gender (generally
assigned by the interviewer based on
respondents’ first names or relation-
ship to household head), education,
region of residence, and interview year.

Analyses

First, we estimated class-stratified
descriptive statistics of our sample. We
also characterized the class composition
of each gender-race/ethnicity group and
the gender-race/ethnicity composition
of each class, and estimated the yearly
proportion of respondents in each class.
Next, we estimated class mortality
inequities using inverse-probability-
weighted survival curves and Cox pro-
portional hazards models.?? First, we
estimated the inverse probability weights
(IPW). For a given respondent, the IPW
numerator was the unconditional prob-
ability of belonging to their observed
class in the sample, and the denomina-
tor was the conditional probability of
belonging to their observed class, given
their confounder values. Using R's “ipw"
package,®® we estimated the numerator
and denominator probabilities using
multinomial logistic regression models
with social class outcomes, weighted by
the NHIS's sampling weights®' The nu-
merator model contained only the inter-
cept as a predictor, and the denominator
contained predictors of gender, age, and
interview year (with the latter 2 specified

Peer Reviewed  Eisenberg-Guyotetal.

as 3-knot and 5-knot restricted cubic
splines, respectively). Next, we multiplied
together the IPW and NHIS sampling
weights.?' Finally, using the combined
weights and Rs “survival’ package,® we
ran inverse-probability-weighted Kaplan-
Meier survival curves with robust stan-
dard errors and a years-since-baseline
timescale, which estimated the probabili-
ty of survival over follow-up by class and
the difference in the probability of surviv-
al (survival difference [SVD]) at the end of
follow-up (34 years) in each class relative
to the probability of survival among
IBOs.2® We estimated standard errors
(SEs) for the SVDs as follows>>:

SEsyp=

2
(1 ) (SE Probability of survival in given c/ass)
2
+ (SEProbab/‘/ity of survival in IBOs )

% we also ran

Using “surviva
inverse-probability-weighted Cox mod-
els with robust standard errors and a
years-since-baseline timescale, which
estimated the mortality hazard across
follow-up among each class relative to
IBOs' hazard.?® Because the survival
curves and Cox models were inverse
probability weighted, their estimates
were nationally representative and
adjusted for confounding by age,
gender, and interview year.?? In our
primary analyses, we did not adjust for
additional confounders via the IPW to
capture the total magnitude of class
inequities, including inequities reflect-
ing the segregation of minoritized and
oppressed respondents into more
exploited and dominated classes.”

We also estimated the IPW, survival
curves, and Cox models (1) after subdi-
viding “workers” by employment status
and occupation (i.e., unemployed work-
ers, service workers, blue-collar workers
[production, craft, and repair; operator,
fabricator, and laborer; farming, forestry,
and fishing; and military occupations],

and white-collar workers [professional-
specialty and technical, sales, and
administrative-support occupations]);
(2) within time periods (1986-1996
waves with follow-up through December
31,2004, vs 2001-2018 waves with
follow-up through December 31, 2019);
and (3) after interacting class with gen-
der (women vs men), race/ethnicity
(non-Hispanic Black, Hispanic, and non-
Hispanic “other” vs non-Hispanic White),
and educational attainment (< high
school vs > high school).

RESULTS

Our sample (N =911 850) was 2% IBOs,
6% UBOs, 10% managers, 61% workers,
and 21% NLFs (Table 1), a structure that
was mostly stable from 1986 to 2018
(Appendix A3, available as a supplement
to the online version of this article
at http://www.ajph.org). Workers
constituted over half of each gender-
race/ethnicity group (online Appendix
A3). Nonetheless, we identified gen-
dered and racialized labor segregation,
with non-Hispanic White men more likely
to be IBOs, UBOs, or managers (25%)
than other gender-races/ethnicities,
especially than non-Hispanic Black
women (10%; online Appendix A3).
Consequently, workers and NLFs were
disproportionately women and racially
minoritized; they were also disproportion-
ately unmarried and were less educated
than IBOs and managers (Table 1). IBOs
and managers, meanwhile, were dispro-
portionately non-Hispanic White, more
educated, and married; IBOs were also
disproportionately men (Table 1). Fifty-two
percent of workers had white-collar occu-
pations, 14% had service occupations,
27% had blue-collar occupations, and 7%
were unemployed (online Appendix A3).
Our sample included 170 834 deaths
over 18350369 follow-up years.
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I TABLE 1— sociodemographic Composition of Sample, Stratified by Social Class: National Health
Interview Survey, United States, 1986-2018

IBOs UBOs Managers Workers NLFs

Total, % 23 6.0 10.0 60.6 211
Women, % 27.5 39.0 45.9 47.7 69.7
Race/ethnicity, %

Hispanic 6.8 10.9 7.3 13.2 13.6

Non-Hispanic Black 4.2 5.9 8.0 12.5 12.9

Non-Hispanic other 5.8 4.6 5.4 5.4 5.6

Non-Hispanic White 83.2 78.7 79.3 68.8 68.0
Education, %

<high school 4.7 12.3 2.0 11.0 22.7

High school 233 33.2 171 325 34.8

Some college 26.3 26.4 253 27.8 241

College or more 45.7 28.2 55.6 28.7 18.4
Marital status, %

Married 80.9 72.6 70.4 64.3 66.0

Single 8.3 124 15.3 19.2 14.9

Widowed/divorced/separated 10.9 15.0 14.2 16.5 19.1
Region, %

Midwest 23.1 233 234 24.5 21.5

Northeast 19.3 16.5 19.9 18.9 18.2

South 36.3 34.0 344 354 38.1

West 21.3 26.3 22.3 21.2 22.2
Age, median (IQR?) 46 (38, 54) 45 (36, 53) 42 (34, 51) 41 (32, 50) 49 (36, 59)
Interview year, median (IQR?) 2005 (1994, 2012) 2003 (1992, 2010) 2006 (1995, 2013) 2006 (1994, 2012) 2006 (1994, 2012)

Note. IBOs = incorporated business owners; IQR = interquartile range; NLFs = those not in the labor force; UBOs = unincorporated business owners. Estimates
are based on survey-weighted data from respondents aged 25-64 years to the United States’ 1986-2018 National Health Interview Survey (n = 911 850).

Interquartile range (quartile 1, quartile 3).

Respondents were followed for a median
and maximum of 24 and 34 years, re-
spectively. Appendix A4 (available as a
supplement to the online version of this
article at http://www.ajph.org) contains
IPW distributions.

We estimated considerable class mor-
tality inequities (Figure 1 and Appendix
A5, available as a supplement to the on-
line version of this article at http://www.
ajph.org). Indeed, UBOs, workers, and
NLFs had, respectively, 6.3 (95% confi-
denceinterval [Cl]= —8.1, —4.6), 6.6
(95% Cl = —8.1, =5.0), and 19.4 (95%
Cl=-21.0,=17.7) per 100 lower
34-year survival rates than IBOs.
Managers fared similarly to IBOs.

Blue-collar, service, and unemployed
workers were at especially increased
mortality risk, whereas white-collar
workers fared similarly to IBOs and
managers. Inequities lessened but
persisted in further-adjusted analyses
(gender, age, and year, plus education,
marital status, region, and race/
ethnicity; online Appendix A5). Includ-
ing the Hispanic oversample did not
meaningfully alter estimates, nor did
alternative standard-error-estimation
approaches (online Appendix A5).

We estimated that the class mortali-
ty inequities increased over time (Figure 2
and Appendix A6, available as a sup-
plement to the online version of this

article at http://www.ajph.org). For ex-
ample, in the 1986-1996 waves with
follow-up through December 31, 2004,
only NLFs had a meaningfully lower
19-year survival rate than IBOs (SVD per
100=—11.0;95% Cl=—12.7, =9.3).
However, in the 2001-2018 waves with
follow-up through December 31, 2019,
UBOs, workers, and NLFs had, respec-
tively, 3.5(95% Cl= =5.2, =1.7), 2.9
(95% Cl = —4.3, —1.4), and 14.9 (95%
Cl=-16.6, —13.3) per 100 lower
19-year survival rates than IBOs. The
estimated growth in mortality inequities
persisted in more-adjusted analyses
and appeared greater in Cox models
incorporating class-by-interview-year
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FIGURE 1— Inverse-Probability-Weighted Kaplan-Meier Survival Curves Depicting Probability of Survival During
Follow-Up (a) by Class Overall and (b) After Subdividing Workers by Occupation and Employment Status: United States

Note. BCs = blue-collar workers; IBOs = incorporated business owners; NLFs = those not in the labor force; UBOs = unincorporated business owners;
WCs = white-collar workers. Curves estimated on sample of respondents aged 25-64 years to the United States’ 1986-2018 National Health Interview
Survey (NHIS) with mortality follow-up through December 31,2019 (n =911 850). Via inverse probability weighting, estimates from curves are nationally
representative and adjusted for gender, age, and interview year. Ninety-five percent confidence bands estimated with robust standard errors.
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FIGURE 2— Inverse-Probability-Weighted Kaplan-Meier Survival Curves Depicting Probability of Survival During
Follow-Up by Class in (a) 1986-1996 With Follow-Up Through 2004 and (b) 2001-2019 With Follow-Up Through 2019:
United States

Note. IBOs = incorporated business owners; NLFs = those not in the labor force; UBOs = unincorporated business owners. Curves in left panel (a) estimated
on sample of respondents aged 25-64 years to the United States' 1986-1996 National Health Interview Survey (NHIS) with mortality follow-up through
December 31, 2004 (n = 564 202). Curves in right panel (b) estimated on similar sample, but restricted to the 2001-2018 NHIS with mortality follow-up
through December 31, 2019 (n = 347 648). Via inverse probability weighting, estimates from curves are nationally representative and adjusted for gender,
age, and interview year. Ninety-five percent confidence bands estimated with robust standard errors.
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interaction rather than period stratifica-
tion, although estimates were imprecise
(online Appendix A6).

We also estimated greater class mor-
tality inequities among men than wom-
en (Figure 3 and Appendix A7, available
as a supplement to the online version

of this article at http://www.ajph.org).
For example, among men, UBOs, work-
ers, and NLFs had, respectively, 7.9
(95% Cl=—-9.9, —=5.9),8.0(95% Cl =
—9.8, —6.3),and 26.9 (95% Cl = —29.1,
—24.8) per 100 lower 34-year survival
rate than IBOs. Meanwhile, among

RESEARCH & ANALYSIS

women, UBOs, workers, and NLFs had,
respectively, just 5.5 (95% Cl = —8.4,
—2.5),6.2(95% Cl = -89, —3.6), and
15.6 (95% Cl = —=18.3, =12.9) per 100
lower 34-year survival rates than IBOs.
Likewise, we estimated greater class
mortality inequities among racially
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FIGURE 3— Inverse-Probability-Weighted Kaplan-Meier Survival Curves Depicting Probability of Survival During
Follow-Up Among (a) Men, (b) Women, (c) Non-Hispanic White, and (d) Non-Hispanic Black, Hispanic, or Non-Hispanic

Other: United States

Note. IBOs = incorporated business owners; NLFs = those not in the labor force; UBOs = unincorporated business owners. Curves estimated on sample of
respondents aged 25-64 years to the United States’ 1986-2018 National Health Interview Survey with mortality follow-up through December 31, 2019
(n=911850). Via inverse probability weighting, estimates from curves are nationally representative and adjusted for age and interview year.
Class-race/ethnicity curves are additionally adjusted for gender. Ninety-five percent bands estimated with robust standard errors.
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minoritized respondents than non-
Hispanic White respondents (Figure 3
and Appendix A8, available as a supple-
ment to the online version of this article
at http://www.ajph.org). For example,
among non-Hispanic Black, Hispanic,
and non-Hispanic other respondents,
UBOs, workers, and NLFs had, respec-
tively, 11.5(95% Cl = —16.4, —6.7),
10.1(95% Cl=—14.2, =6.1),and 22.6
(95% Cl = —26.8, —18.5) per 100 lower
34-year survival rates than IBOs. Mean-
while, among non-Hispanic White respon-
dents, UBOs, workers, and NLFs had,
respectively, just 5.4 (95% Cl = —7.3,
—3.5),58(95% Cl=-7.5, —=4.1), and
18.3(95% Cl= —20.1, —16.6) per 100
lower 34-year survival rates than IBOs.
Racially minoritized IBOs had somewhat
lower mortality risks than their non-
Hispanic White counterparts, whereas
racially minoritized UBOs, workers, and
NLFs had somewhat higher mortality
risks, fueling the group’s elevated
inequities.

Finally, we estimated greater class
mortality inequities among less-educated
than more-educated respondents (Ap-
pendix A9, available as a supplement
to the online version of this article at
http://www.ajph.org). For example,
among those with a high school degree
or less, UBOs, workers, and NLFs had,
respectively, 5.7 (95% Cl = —8.7, —2.7),
5.8 (95% Cl = —8.6, —3.0),and 18.3
(95% Cl = —21.2, —15.5) per 100 lower
34-year survival rates than IBOs. Howev-
er, among those with more than a high
school degree, UBOs, workers, and NLFs
had, respectively, just 4.1 (95% Cl = —6.3,
-1.9),33(95% Cl= -5.1, =1.4), and
13.1(95% Cl=—15.2, =11.1) per 100
lower 34-year survival rates than IBOs.

Cox models yielded substantively
similar estimates to the curves (online
Appendices A5-A9).

Peer Reviewed  Eisenberg-Guyotetal.

DISCUSSION

Using a relational social class measure
based on power over property and
labor, we analyzed the US class structure
and class mortality inequities, including
within time periods, genders, races/
ethnicities, and educational groups.

We estimated that the class structure
has remained mostly stable during the
last 32 years, with workers constituting
over half the population, including within
genders and races/ethnicities. Nonethe-
less, women and racially minoritized
respondents were segregated into the
working class or excluded from the
labor force entirely, whereas
non-Hispanic White men were
overrepresented among IBOs, UBOs,
and managerial classes. These findings
align with previous research®?' and
suggest that labor-market segregation
contributes to excess mortality among
racially minoritized people.

We also estimated considerable class
mortality inequities, with UBOs, NLFs,
and workers (especially blue-collar,
service, and unemployed workers) at
greater mortality risk than IBOs and
managers. The estimated inequities
attenuated but persisted after adjust-
ment for race/ethnicity, education, and
other sociodemographics, suggesting—
following European research on the
topic®—that class inequities cannot be
explained by different distributions of
such factors across classes alone. We
also estimated that class mortality
inequities increased over time, driven
by disproportionate mortality-rate
decreases among managers and IBOs
relative to changes among UBOs, work-
ers, and NLFs. Such trends, which mir-
ror trends in socioeconomic mortality
inequities,” may partially reflect surg-
ing incomes among the upper classes

relative to income changes among

others,®34

an explanation that future
research should investigate.

Finally, we estimated differences in
class mortality inequities among socio-
demographic subgroups, with greater
inequities among male, racially minori-
tized, and less-educated respondents.
Greater inequities among men may
reflect a patriarchal gender division of la-
bor, whereby economic well-being and
health among heterosexual couples
depend primarily on the man’s class
position and higher earnings.'>*> Mean-
while, greater inequities among racially
minoritized and less-educated respon-
dents may reflect the segregation of
marginalized workers and UBOs into
especially oppressed segments of the
class structure, including unemployment,
hyperexploited service and blue-collar
work, and precarious gig employment or
sole proprietorship.'®'3 Moreover, such
hazards may not be buffered by familial
wealth or other resources available to
the more privileged."®

Limitations

A primary limitation of our study is

the NHIS's social class data. First, the
NHIS lacks consistent data on whether
respondents supervise anyone at work,
a measure frequently used to distin-
guish workers from managers and the
petite bourgeoisie from capitalists.?
Given that we classified a lower propor-
tion of respondents as “managers” than

52T our “worker” sub-

previous studies,
group likely contained respondents
with supervisory authority who would
have been classified as “managers” had
the NHIS contained more detailed data.
Moreover, those classified as “manager”
were likely high-level managers with
substantial authority and autonomy,

including chief executives who share
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many characteristics with capitalists
(e.g., stock options and delegated own-
ership authority). Second, we used
incorporation status to distinguish
business-owner subtypes. Although
IBOs are more likely to employ workers
than UBOs—making them more likely
to be capitalists—many IBOs do not.?”
Thus, the owning classes in our study
do not precisely coincide with the
Marxist classes of “capitalists” and
“petite bourgeoisie.” Precise measure-
ment would require consistent, detailed
supervisory-authority data or data on
the number of employees that employ-
ers employ, which are seldom available
in epidemiological data sets.?

Another limitation is our coding of
gender and race/ethnicity. First, inter-
viewers generally assigned respondent
gender—dichotomized as female and
male—based on first name or relation-
ship to household head. This assumes
that gender is ascertainable from
name and household structure alone,
and may misclassify transgender, non-
binary, and other respondents, who
face extensive labor-market discrimina-
tion.? Second, because of small counts,
we could not subdivide “non-Hispanic
Black,” "Hispanic,” and “non-Hispanic
other” respondents in survival analy-
ses. Such respondents experience
unique forms of racism, including in

t.'? Moreover, the class

the labor marke
distribution varies across such sub-
groups, with non-Hispanic Black and
Hispanic respondents less likely to be
IBOs, UBOs, or managers than non-
Hispanic “other” respondents (online
Appendix 3). Thus, lumping these
respondents together concealed prob-
able mortality inequities.

Finally, the NHIS's income data are
categorical, with only broad categories
available in many years and changing
top codes across waves, preventing

us from quantifying how income
disparities mediated class mortality
inequities.

Despite these data limitations, the
NHIS befitted our objectives, as it is
among the largest, longest-running
nationally representative epidemiologi-
cal data sets containing detailed social
class and mortality data.

Public Health Implications

We estimated considerable mortality
inequities by class, gender, and race/
ethnicity, inequities that may be
increasing and that threaten popula-
tion health. The COVID-19 pandemic
has likely intensified the inequities,
with harms concentrated among
Black, Hispanic/Latinx, and Indigenous
workers."® Our findings lay bare needs
for structural interventions to build
power among workers and other
oppressed groups, including
unionization campaigns, policies to
strengthen labor protections and
decommodify necessities, and social
movements targeting broader eco-
nomic transformation.® 4JpH
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RESEARCH & ANALYSIS AIDI—I

COVID-19 Risk by Workers’ Occupation
and Industry in the United States,

2020-2021

Adam Gaffney, MD, MPH, David U. Himmelstein, MD, Danny McCormick, MD, MPH, and Steffie Woolhandler, MD, MPH

> & See also Hawkins, p. 631 and Leigh, p. 634.

Objectives. To assess the risk of COVID-19 by occupation and industry in the United States.

Methods. Using the 2020-2021 National Health Interview Survey, we estimated the risk of having

had a diagnosis of COVID-19 by workers' industry and occupation, with and without adjustment for

confounders. We also examined COVID-19 period prevalence by the number of workers in a household.

Results. Relative to workers in other industries and occupations, those in the industry “health care and

social assistance” (adjusted prevalence ratio = 1.23; 95% confidence interval = 1.11, 1.37), or in the

occupations “health practitioners and technical,” “health care support,” or “protective services” had

elevated risks of COVID-19. However, compared with nonworkers, workers in 12 of 21 industries and 11
of 23 occupations (e.g., manufacturing, food preparation, and sales) were at elevated risk. COVID-19
prevalence rose with each additional worker in a household.

Conclusions. Workers in several industries and occupations with public-facing roles and adults in

households with multiple workers had elevated risk of COVID-19.

Public Health Implications. Stronger workplace protections, paid sick leave, and better health care

access might mitigate working families' risks from this and future pandemics. (Am J Public Health.

2023;113(6):647-656. https://doi.org/10.2105/AJPH.2023.307249)

he workplace has been recognized
Tas a site of severe acute respirato-
ry syndrome coronavirus 2 (SARS-CoV-2)
transmission since the beginning of the
pandemic.” In the United States, this
prompted workplace closures, as well as
telework for tens of millions of people
beginning in March 2020. However,
many “essential” workers remained in
the workplace or returned to in-person
work in the first year of the pandemic: by
October 2020, more than 100 million—
disproportionately Black, Hispanic, and
low-income US persons—were back in
the workplace. However, no compre-
hensive national COVID-19 workplace
safety standard was implemented, and
a vaccination or masking-plus-testing

mandate for large employers proposed
by the Occupational Safety and Health
Administration (OSHA) was invalidated by
the US Supreme Court.?

The extent to which workplace expo-
sure led to population-level differences in
COVID-19 incidence in the United States
remains uncertain. Some population-
level studies have identified differences in
COVID-19 mortality by workers' occupa-
tion and industry in specific US work-
places, locales, and states. One found
that workers in the transportation,
material-moving, and health care-
support occupations were at elevated
risk of COVID-19 death in Massachu-
setts.* Another found notable increases
in COVID-19 deaths among essential

workers in California,>® findings con-
firmed by a study that ascertained occu-
pation using California state employment
records.” Most recently, a Centers for
Disease Control and Prevention (CDC)
report found that, in 2020, COVID-19
mortality varied by industry and occupa-
tion across 46 states.® However, dispari-
ties in mortality—or in severe illness’—
may reflect differences in health status
or living conditions (e.g., household
crowding) rather than workplace-related
differences in COVID-19 exposure and
infection.

Analyses of COVID-19 incidence that
adjust for confounders such as house-
hold crowding may better isolate the
effect of the workplace. For instance,
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a survey from the United Kingdom that
used population-based sampling and
testing found elevated risks for some
occupational sectors (e.g., social care
and protective services), even with ad-
justment for individual-level confoun-
ders.'® However, fewer studies have
examined population-level COVID-19
incidence by occupation and industry
in the United States. An exception is a
Wisconsin study that used state-collected
occupational data ascertained during
case investigations, which found the
highest incidence of COVID-19 in per-
sonal care and service occupations, al-
though occupation data were missing
for 40% of cases."!

Reliable national US estimates of
COVID-19 prevalence by occupation
and industry are lacking, as well as in-
formation on whether the work status
of 1 household member increases
COVID-19 risk among other household
members.

METHODS

We analyzed the 2020 and 2021 Na-
tional Health Interview Survey (NHIS), a
household survey conducted annually
by the CDC. Although the NHIS usually
interviews respondents in person in
their homes, it interviewed many respon-
dents by telephone during 2020 and
2021, when household response rates
were 50.7% and 52.8% of those eligible,
respectively. The NHIS collects detailed
information on 1 randomly selected
“sample adult” and “sample child” from
each responding family.

We analyzed “sample adults” (aged
> 18 years) interviewed from quarter 3 of
2020 (when guestions about COVID-19
were first asked) through quarter 4 of
2021. We focused on “workers” (i.e.,
adults working within the past year,
defined by NHIS as those “who were

Peer Reviewed  Gaffneyetal.

working at or were on temporary leave
from a paid job or business last week;
or who worked, but not for pay at a
family-owned job or business; or who
did not have a job or business last week
but had a job or business in the past
12 months”). This group included all
seasonal and contract workers in 2020,
but only those seasonal and contract
workers working within the past
12 months in 2021.

For supplementary analyses, described
herein, we also examined nonworking
adults.

Variables

Exposures. Our main exposures were
occupation and industry. NHIS provides
detailed 2017 North American Industry
Classification System codes for each
worker (which it groups into 21 major
sectors) and detailed 2018 Standard
Occupational Classification codes
(grouped into 23 major categories).
Specific industries and occupations in-
cluded in each category are available
from the Census Bureau.'? We used
major sectors or categories for both in-
dustry and occupation because sample
size precluded use of the more granu-
lar classifications. We excluded 608
respondents (2% of n = 28 875 work-
ers) with missing data on industry or
occupation (Appendix Figure A, avail-
able as a supplement to the online ver-
sion of this article at https://ajph.org).

For some supplementary analyses,
we included “non-workers” (defined as
those aged > 17 years who were not
“workers") and (in some statistical analy-
ses) assigned them to a separate indus-
try or occupation category (“no industry”
and “no occupation,” respectively).

In another supplementary analysis, we
examined an additional exposure: the

number of working adults in the house-
hold (0, 1, 2, or >3).

Outcome. Our outcome was having had
COVID-19 at any time (i.e., answering
yes to: "Has a doctor or other health
professional ever told you that you had
or likely had coronavirus or COVID-19?");
we excluded 265 observations (< 1%

of sample) with missing or invalid
responses (Appendix Figure A). Another
question ascertained results of any
COVID-19 testing, and those who
reported a positive test were also defined
as having had COVID-19. Approximately
90% of those who reported having had
COVID-19 also reported a positive test;
95% of those reporting a positive test
also reported having had COVID-19.

Analysis

We first examined workers’ demo-
graphic characteristics (including age,
gender, household size, and family in-
come) by industry and occupation; we
also calculated the proportion of each
group that had at least 1 COVID-19 test.

Next, we calculated COVID-19 rates by
workers' industry and occupation and
among all workers and all nonworkers.
We then performed Poisson regressions,
unadjusted and adjusted, to examine
the risk (period prevalence) of COVID-19
for workers in each industry and occu-
pation relative to workers in all other
industries and occupations. Poisson
regressions estimate prevalence ratios
(PRs) for binary outcomes."® We calcu-
lated standard errors using robust vari-
ance estimators.'?

Our multivariable modeling ap-
proach'* drew on previous studies of
occupational COVID-19 risk,®"® other
occupational hazards,"® and biological
plausibility.'” Our aim was to isolate
workplace exposures from other


https://ajph.org

socioenvironmental factors likely to
influence COVID-19 exposure. We se-
lected covariates causally linked with
COVID-19 infection risk (not disease se-
verity) and employment, including age
(18-24, 25-34, 35-44, 45-54, 55-64,
and > 65 years) and gender (male, fe-
male), both linked to COVID-19 risk in
previous studies."®'° As a metric of
household crowding, another risk fac-
tor for COVID-19 exposure,?>?" we in-
cluded household size (1, 2, 3, 4, 5, and
>6 household members, calculated by
summing the number of child and adult
household members, each of which
NHIS top-codes at 3). Finally, because

income??724

may affect individuals’ abili-
ty to avoid exposure (e.g., in shops or
public transportation) irrespective of
the work that produces this income, we
included family income category rela-
tive to the federal poverty level accord-
ing to US Census Bureau thresholds
(<100%, 1009%-199%, 200%-299%,
300%-399%, 400%-499%, and > 500%).
We also performed sensitivity analyses
using a parsimonious model (age- and
gender-adjusted only).

Our multivariable regressions excluded
individuals with missing data on covari-
ates (n = 38 missing age; n = 55 missing
household size; n = 3 missing gender).

Finally, we performed 2 sets of sup-
plementary analyses. The first set ex-
amined COVID-19 risk among adults by
industry and occupation (and all work-
ers) but treated “no industry” and “no
occupation” (i.e., nonworking adults) as
the reference category. The second set
examined COVID-19 risk but with the
exposure redefined as the number of
workers in the household; although
this number is collinear with household
size, our models included both variables
to explore the independent effects of
workplace exposure and household
crowding.

We used NHIS-provided weights to
generate national estimates and Stata/
SE version 17 (Stata Corp LP, College
Station, TX) survey procedures appro-
priate for complex sampling design; we
used the COEFPLOT package for pre-
paring figures.

RESULTS

Our primary analyses included 28 267
workers. Supplementary analyses addi-
tionally included 18 054 nonworking
adults (Appendix Figure A).

Appendix Tables A and B provide de-
mographic characteristics of workers
by industry and occupation. Mean age
ranged from 34 to 48 years across in-
dustries and occupations. The industry
and occupation with the highest pro-
portion of female workers was “health
care and social assistance” (79.1%) and
“personal care and service” (79.9%), re-
spectively; the industry and occupation
with the lowest proportion of female
workers was “construction” (10.7%) and
“construction/extraction” (3.7%), re-
spectively. Household size averaged
approximately 3 across industries and
occupations, although race/ethnicity
differed across industries and occupa-
tions. For example, only 1.9% and 11.6%
of workers in the industry “management
of companies and enterprises” were
non-Hispanic Black or Hispanic, respec-
tively. By contrast, 21.7% of workers in
the “transportation and warehousing’
industry were non-Hispanic Black, and
22.1% were Hispanic. From 50% to 70%
of workers in most industries and occu-
pations had at least 1 COVID-19 test.

Risk by Industry

Figure 1 provides the percentage of
workers who had COVID-19 in each
industry, as well as for all workers and

RESEARCH & ANALYSIS

nonworkers. Overall, 12.4% of workers
versus 8.1% of nonworkers had experi-
enced COVID-19; the adjusted percen-
tages (data not shown) were 11.7%
versus 9.1% (adjusted incidence
ratio = 1.29; 95% confidence interval
[Cl1=1.17,1.41). The 5 industries with
the highest proportion of workers
experiencing COVID-19 were “health
care and social assistance” (15.2%),
“utilities” (14.8%), “wholesale trade”
(14.5%), “manufacturing” (13.3%), and
“accommodation and food services”
(13.2%). The 5 industries with the low-
est COVID-19 rates were the “armed
forces” (6.9%), “management of compa-
nies and enterprises” (7.1%), “agriculture,
forestry, fishing, and hunting” (7.1%),
“information” (8.1%), and “professional,
scientific, and technical services” (8.6%).

Appendix Figure A provides unad-
justed and adjusted PRs of COVID-19
for each industry, with workers in all
other industries treated as the refer-
ence group. Workers in 3 industries
had a significantly reduced risk for
COVID-19: “agriculture, forestry, fishing,
and hunting” (adjusted PR [APR] = 0.59;
95% Cl = 0.37, 0.96); “information”
(APR=0.67; 95% Cl =0.49, 0.91); and
“professional, scientific and technical
services” (APR = 0.74; 95% Cl = 0.64,
0.87) industries. Only 1 industry, “health
care and social assistance,” had a signif-
icantly increased risk of COVID-19 com-
pared with other industries (APR =
1.23;95% Cl=1.11, 1.37). Amodel ad-
justed only for age and gender produced
similar results (Appendix Figure B).

When the reference group was non-
workers (Appendix Figure C), workers
in 12 of 21 industries had significantly
higher adjusted risks of COVID-19 (e.g.,
“utilities” [APR = 1.66; 95% Cl = 1.12,
2.47], "wholesale trade” [APR = 1.56; 95%
Cl=1.17,2.07], and “manufacturing”
[APR=1.42; 95% Cl =1.22, 1.65)).
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Management of companies and enterprises

Agriculture, forestry, fishing, and hunting

Professional, scientific, and technical services

Waste management and remediation services

6.9(1.6,24.8)
7.1(1.7,25.2)
7.1(4.4,11.3)
8.1(6.0,10.9)
8.6 (7.4,10.0)
10.8 (6.2, 18.3)
11.2(9.4,13.3)
11.9(10.4,13.6)
12.0(10.5,13.7)
12.1(10.2,14.3)
12.3(10.1, 14.8)

Transportation and warehousing -

Arts, entertainment, and recreation -

Real estate and rental and leasing

Accommodation and food services

Health care and social assistance

12.3(10.1,14.9)
12.4(9.3,16.4)

12.5(10.7,14.6)
13.0(9.9,16.9)

13.1(11.1,15.4)
13.2(11.0,15.7)
13.3(11.7,15.1)
14.5(11.0,18.9)
14.8 (9.8, 21.7)

15.2(13.8,16.6)

Armed forces * l |
& | |
* I |
—er— |
Information —o— |
He :
Mining |——0—|—|
Finance and insurance - I—o—l—|
Retail trade H:—|
Education services o
Other services |—0|—|
+
——
——
Construction I—lL—|
F—o—
Public administration —o—1
He—y
Manufacturing - |-:—0—|
Wholesale trade - H——
Utilities |—|—0—|
| e
(I) ; 1I0 1I5 20 2I5
Percent (95% Cl)

I FIGURE 1— Percentage of Workers With COVID-19 by Industry: National Health Interview Survey, United States,

2020-2021

Note. Cl = confidence interval. Sample size was n = 28 267. The solid vertical line indicates average COVID-19 infection rate among nonworkers. The dashed
vertical line indicates COVID-19 infection rate among all workers. The full description for “waste management and remediation services” is “administrative
and support and waste management and remediation services.”

Risk by Occupation

Figure 2 provides COVID-19 rates by
occupation. The occupations with the
lowest COVID-19 risk were “legal” (5.2%;
95% Cl = 3.3%, 8.3%), "life, physical, and
social science” (5.6%; 95% Cl = 3.5%,
8.8%), "military specific” (6.92%; 95%
Cl=1.6%, 24.8%); “computer and
mathematical” (8.7%; 95% Cl = 7.0%,
10.8%); and “farming, fishing, and for-
estry occupations” (9.5%; 95% Cl =
5.7%, 15.5%). The highest COVID-19
rates were in “protective services”
(17.4%; 95% Cl = 13.3%, 22.4%),

650 Research PeerReviewed Gaffneyetal.

“healthcare support” (16.9%; 95%
Cl=14.1%, 20.1%), “"community and
social service” (15.1%; 95% Cl = 11.7%,
19.3%), “healthcare practitioners and
technical” (15.0%; 95% Cl = 13.2%,
17.0%), and “food preparation and serv-
ing related” (14.9%; 95% Cl = 12.2%,
18.0%) occupations.

Figure 3 shows results of unadjusted
and adjusted regressions. Compared
with all other occupations, 3—"legal”
(APR=0.47; 95% Cl = 0.29, 0.76), "life/
physical/social science” (APR = 0.47;
95% Cl = 0.30, 0.75), and “computer
and mathematical” (APR = 0.75; 95%

Cl=0.60, 0.94)—had lower adjusted
risk of COVID-19. Three occupations—
“healthcare practitioners and technical”
(APR=1.23; 95% Cl = 1.08, 1.41),
“healthcare support” (APR = 1.26; 95%
Cl=1.04, 1.53), and “protective services"
(APR =1.45;95% Cl =1.11, 1.88)—had
higher risk. Adjustment for only age and
gender produced similar results (Appen-
dix Figure D).

However, relative to nonworkers
(Appendix Figure E), 11 of 23 occupa-
tions had an increased adjusted risk
of COVID-19 (e.g., “food preparation
and serving related” [APR = 1.37; 95%



Life, physical, and social science
Military specific occupations - }
Computer and mathematical
Farming, fishing, and forestry

Arts, design, entertainment, sports, and media

Business and financial operations

Architecture and engineering -

Education, training, and library

Building and grounds cleaning and maintenance -
Installation, maintenance, and repair -
Construction and extraction

Office and administrative support

Personal care and service

Transportation and material moving occupations -

Sales and related -

Food preparation and serving related
Health care practitioners and technical

Community and social service

Management

Legal
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| 6.9 (1.6,24.8)
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12.6(10.5,15.0)
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12.9(10.0, 16.6)
12.9(11.0,15.2)
13.0(11.2,15.0)
14.0 (12.0, 16.4)
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Health care support | —eo— 16.9 (14.1, 20.1)
Protective services - | —e— 17.4(13.3,22.4)
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FIGURE 2— Percentage of Workers With COVID-19 by Occupation: National Health Interview Survey, United States,

2020-2021

Note. Cl = confidence interval. Sample size was n = 28 267. The solid vertical line indicates average COVID-19 infection rate among nonworkers. The dashed
vertical line indicates COVID-19 infection rate among all workers.

Cl=1.11,1.68], “production” [APR = 1.42;
95% Cl=1.18,1.71], and “sales and re-
lated” [APR = 1.32; 95% Cl = 1.13, 1.54)).

Risk by Number of Workers
in Household

Figure 4 provides the unadjusted and
adjusted PRs for COVID-19 by the num-
ber of working adults in the household,
showing a positive association. Com-
pared with adults in households with
no workers, those in households with

1 worker had an unadjusted COVID-19
PR of 1.49 (95% Cl = 1.36, 1.65), with 2

workers a PR of 1.73 (95% Cl = 1.59,
1.89), and with 3 or more workers a PR
of 2.24 (95% Cl = 1.97, 2.54). Multivari-
able adjustment, including for the total
number of household adults, modestly
attenuated these PRs.

DISCUSSION

In this analysis of nationally representa-
tive data, workers in the “health care
and social assistance” industry (e.g., in
hospitals, nursing homes, and practi-
tioners' offices) had elevated COVID-19
risks relative to other workers, as did

workers whose occupations were
“healthcare support” (e.g., home health
aides and nursing assistants), “protective
services” (e.g,, police officers, correction-
al officers, and school bus monitors),
and “healthcare practitioners and techni-
cal occupations” (e.g., physicians, regis-
tered nurses, and emergency medical
technicians). However, when compared
with nonworkers, workers in multiple
additional industries and occupations
that generally require in-person or
public-facing work—such as manufactur-
ing, wholesale trade, food preparation,
production, and sales—had increased

Research Peer Reviewed  Gaffneyetal.

Hdlv

9 'ON ‘ELL |OA ‘€20Z dunf

651



RESEARCH & ANALYSIS

June 2023, Vol 113, No. 6

AJPH

652

Research

Life, physical, and social science
Military specific occupations —
Computer and mathematical —
Farming, fishing, and forestry —

Arts, design, entertainment, sports, and media

Business and financial operations —

Architecture and engineering

Education, training, and library —
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0.76 (0.46, 1.27)
0.79 (0.60, 1.05)
0.81(0.71,0.92)
0.83 (0.70, 0.99)
0.84(0.64, 1.12)
0.93 (0.79, 1.10)
0.96 (0.77,1.20)
0.97(0.77,1.23)
1.02(0.84, 1.22)
1.05 (0.81, 1.35)
1.05(0.92, 1.19)
1.05(0.89, 1.25)
1.05(0.91, 1.22)
1.14(0.97,1.35)
1.22(1.00, 1.48)
1.22(0.95,1.57)
1.23(1.07, 1.40)
1.38(1.15,1.67)
1.42(1.09, 1.84)

_ et —
N

PR (95% Cl)

FIGURE 3— Risk of COVID-19 Diagnosis by Occupation (a) Unadjusted and (b) Adjusted: National Health Interview

Survey, United States, 2020-2021

Note. Cl = confidence interval; PR = prevalence ratio. Adjusted for age (18-24, 25-34, 35-44, 45-54, 55-64, and = 65 years), gender (male, female), house-

hold size (1, 2, 3,4, 5, and = 6), and family income (< 100%, 100%-199%, 200%-299%, 300%-399%, 400%-499%, and > 500% of federal poverty level accord-
ing to US Census Bureau thresholds). Sample size for adjusted analyses was n = 28 172. The reference group for all prevalence ratios is adults working in all
other occupations, indicated by the dashed vertical line.

COVID-19 risk, even with adjustment for
age, gender, income, and household
size. Notably, COVID-19 risk also rose
with each additional worker within a
household. These findings provide fur-
ther, nationally representative evidence
of differential risk of occupational
COVID-19 infection, including for some
health care personnel (e.g., practitioners)
with relatively high incomes and status.
Workplace-based outbreaks of SARS-
CoV-2 infection have been described
since the outset of the pandemic, in-
cluding in health care settings in

Peer Reviewed  Gaffneyetal.

Wuhan, China—leading 1 observer to
call COVID-19 “the first new occupation-
al disease . . . in this decade.”" Even
before the pandemic, however, work-
places were known to play an important
role in viral transmission. Influenza stud-
ies, for instance, have suggested that a
substantial proportion of interpersonal
contacts and transmission occurs at
work.?> While many earlier COVID-19
studies focused on health care work-
ers,”® a growing number have included
other occupations and industries.
However, most studies were unable to

control for household size or income,
key factors relating to risk of COVID-19.%°
A notable exception is a recent analysis
of COVID-19 mortality in 14.3 million
British adults, although occupation was
assessed approximately a decade be-
fore the pandemic.?’

Our finding of increased COVID-19
risk among US workers in on-site,
public-facing employment expands
on the previous literature in several
respects. First, while many previous
analyses have focused on specific

5-7,11,29

workplaces?® or states, ours is



Life, physical, and social science —
Military specific occupations —
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Farming, fishing, and forestry —

Arts, design, entertainment, sports, and media —

Business and financial operations —

Architecture and engineering —

Education, training, and library —

Building and grounds cleaning and maintenance —
Installation, maintenance, and repair —
Construction and extraction —

Personal care and service —

Office and administrative support —

Transportation and material moving occupations —

Food preparation and serving related —
Community and social service —

Health care practitioners and technical —

I FIGURE 3— continued

nationally representative. Second, our
interview data permit more accurate
assessment of occupation than all but
17 US death certificate-based analysis,
which used California state employ-
ment records. Third, we were able to
control for household size. Finally, we
uniquely identified a linear relationship
between the number of workers in a
household and risk of COVID-19—
underscoring that COVID-19 poses
occupational risks not only for workers
but also for those in their household.

Limitations

Health care support —

Our study has limitations. As with most
analyses of COVID-19, we cannot

Legal
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0.47 (0.29,0.76)
0.47 (0.30, 0.75)
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Management —

Sales and related —

Production —

Protective services —

| 0.58 (0.15, 2.34)
0.75 (0.60, 0.94)
0.72(0.43,1.21)
0.84(0.63,1.11)
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0.94 (0.75,1.17)
1.02(0.81, 1.29)
1.04 (0.86, 1.25)
0.92(0.71, 1.20)
1.01(0.89, 1.15)
1.04(0.88, 1.24)
1.03(0.90, 1.19)
1.12(0.95,1.32)
1.05(0.87,1.28)
1.21(0.95,1.53)
1.23(1.08, 1.41)
1.26 (1.04, 1.53)

1.45(1.11,1.88)

ﬁzmm%m%ﬂﬂ

PR (95% Cl)

determine where the infection was
acquired. However, we controlled for
important variables correlated with
COVID-19 risk, including household size
and income, although we lacked data
on home characteristics, especially the
number of rooms. In addition, we de-
fined industry and occupation using
respondents’ current (or most recent)
job but lacked data on the timing of
COVID-19 diagnosis. Hence, some
respondents may have changed their
occupation (or industry) between their
COVID-19 diagnosis and the interview,
although the numbers are likely small
given the short time frame encom-
passed by our data.

We also did not explore how occupa-
tional risks changed over time. In addi-
tion, the occupational and industry
categories we used were quite broad;
hence, our analysis could miss variabili-
ty in risk between jobs within a category
(e.g., between police officers and bus
monitors). We had no data on telework-
ing, although we hypothesize that this
is predicted by occupation and industry.
In addition, differential rates of testing
across industries and occupations
could bias our findings, although the
alignment of our findings with previous
studies, as well as the consistency of
our results with occupational exposure
risk factors,'>?° suggests that increased
testing alone is unlikely to fully account
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FIGURE 4— Risk of COVID-19 Diagnosis Among Adults by Number of Working Household Adults (a) Unadjusted and
(b) Adjusted: National Health Interview Survey, United States, 2020-2021

Note. Cl = confidence interval; PR = prevalence ratio. Sample size was n = 46 245. Adjusted for age (18-24, 25-34, 35-44, 45-54, 55-64, and > 65 years),
gender (male, female), household size (1, 2, 3, 4, 5, and > 6), and family income (< 100%, 100%-199%, 200%-299%, 300%-399%, 400%-499%, and >500% of
federal poverty level according to US Census Bureau thresholds). Sample size for adjusted analyses was n = 46 142.

for our findings. Our population exclud-
ed persons who died of COVID-19 be-
fore being interviewed; however, our
findings were congruent with previous
death certificate-based studies.

Finally, the choice of reference group
affects interpretation of study results.
Our comparison of workers in each in-
dustry or occupation to all other work-
ers likely underestimates occupational
risk (because the reference category
also experiences some risk). Conversely,
our comparisons of workers to nonwor-
kers are subject to residual confounding
and, hence, may overstate (or understate)
occupational risk.

Public Health Implications

Early in the pandemic, the Trump
administration met well-publicized oc-
cupational outbreaks, such as in meat-
packing plants, with anemic regulatory
responses.”! The Office of the Inspector
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General found that, while complaints to
OSHA rose in 2020 from the previous
year, the number of inspections—most
of which were conducted remotely—
fell 32 Meanwhile, the Office of the Inspec-
tor General noted that although OSHA
had issued “guidance” on COVID-19
precautions, it had failed to issue an
Emergency Temporary Standard to
mandate stronger and more enforce-
able protections.?

In February 2021, President Biden is-
sued an executive order directing
OSHA to strengthen its COVID-19 pro-
tections. However, the national, com-
prehensive Emergency Temporary
Standard that OSHA initially drafted??
was ultimately narrowed to a standard
for health care workers and, late in
2021, to one that would have primarily
mandated vaccination (or masking plus
testing) at large businesses. Even that
narrower vaccination versus masking-
plus-testing mandate, however, was

stayed by legal challenge and then inva-
lidated by the Supreme Court in Janu-
ary 2022.

Our and previous analyses suggest
that the lack of adequate workplace pro-
tections during the COVID-19 pandemic
worsened its toll. To reduce respiratory
virus transmission, occupational safety
standards are still needed. Such stan-
dards might include requirements for
improved indoor air quality (i.e., specific
benchmarks as recently proposed™?),
provision of personal protective equip-
ment (e.g., high-quality masks), and vac-
cine mandates in some settings (e.g.,
health care facilities, or more broadly
during severe surges).

More data on occupational risks of
COVID-19 and systems for robust
population-level respiratory viral sur-
veillance could inform such policies;
Britain’'s Office for National Statistics’
COVID-19 serosurvey could serve as
a model. In addition, universal social



insurance, including paid sick leave
(and assurance that using it will not in-
cur retaliation), universal health care
coverage and improved vaccine access,
and workers' compensation for infec-
tious diseases like COVID-19 could help
mitigate the harms of workplace expo-
sures during this and future pandemics.
In very-high-mortality situations, howev-
er, keeping workers out of the workplace
may be the safest approach, albeit one
requiring ample social and economic
support. AJpH
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Excess Injury Mortality in Washington
State During the 2021 Heat Wave

Joan A. Casey, PhD, MA, Robbie M. Parks, PhD, MA, Tim A. Bruckner, PhD, MPH, Alison Gemmill, PhD, MA, MPH, and

Ralph Catalano, PhD, MRP

Objectives. To determine whether the 2021 Pacific Northwest heat wave resulted in excess injury (both

unintentional and intentional) deaths.

Methods. With US death certificate data from December 29, 2013, to July 31, 2021, we generated
weekly counts of injury deaths in Washington State and the rest of the country. We used time-series

methods to identify excess injury deaths that may have occurred during and following the anomalously

warm temperature period based on those expected from history and from simultaneous deaths in the
remainder of the United States.

Results. Beginning the week including June 25, 2021 (heat wave initiation), 3 weeks exceeded the

expected count of injury deaths in Washington State, with an estimated total of 159 excess injury deaths
(95% detection interval = 122, 195) during the 3-week period.

Conclusions. The 2021 Pacific Northwest heat wave was associated with an increase in injury deaths.

Public Health Implications. Under global warming scenarios, heat waves of this magnitude will
become much more common. Adaptation and planning efforts are needed to protect residents of the
historically temperate Pacific Northwest for a range of health outcomes. (Am J Public Health. 2023;113(6):
657-660. https://doi.org/10.2105/AJPH.2023.307269)

eat waves—extended periods
H of anomalously warm
temperatures—are a critical public
health concern, and a key driver for
seeking adaptation measures against
climate change." Although assessments
of the health effects of anomalously
warm temperatures have largely fo-
cused on natural causes of deaths, in-
cluding cardiorespiratory diseases and
parasitic and infectious diseases, there
is growing evidence of a robust associa-
tion with deaths from injuries, such as
from drownings, transport accidents,
assaults, and suicides.”™ Previous work
has also illustrated the risk of injury
that heat poses among construction®
and agricultural® workers in Washing-
ton State.

The Pacific Northwest region of the
United States has a historically temper-
ate climate. Late June and early July
2021, however, brought the highest
temperatures ever recorded in the re-
gion.” Seattle, Washington, for example,
experienced record heat on 3 consecu-
tive days ending June 28, when tem-
peratures peaked at 42°C, exceeding
the previous recorded high by 3°C.7 At-
tributed to climate change,’ this period
of anomalously warm temperatures
centered on the Pacific Northwest, a re-
gion with minimal history of extreme
heat events and thus relatively unpre-
pared regarding infrastructure and
prevalence of air conditioning ®

Such an anomalously warm tempera-
ture period may have induced excess

injury deaths. Here, we define excess
injury deaths as the difference between
the observed number of injury deaths
during a period of anomalously warm
temperatures and a counterfactual sce-
nario in which elevated temperatures
had not occurred.? We estimate excess
injury deaths, if any, during the anoma-
lously warm temperature 2021 period,
as the difference between injury deaths
in Washington State expected from his-
tory and injury deaths in the rest of the
United States at the same time as the
heat wave.

METHODS

We used nationwide death certificate
data from December 29, 2013, to July
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31,2021 (provisional at the time of
analysis in December 2022). Death
certificates in the United States use a
“manner of death” classification, set

by the Centers for Disease Control

and Prevention, that includes “natural
death,” defined as “due solely or nearly
totally to disease and/or the aging
process.” Based on data from 2010 to
2020, natural deaths accounted for
approximately 89% of deaths in the
United States.'® We calculated the
weekly count of Washington State inju-
ry deaths, also known as external or
unnatural deaths, in the 396 study peri-
od weeks by subtracting natural from
all-cause deaths.

We used time-series methods to de-
termine whether the late June to early
July 2021 heat wave in Washington
State coincided with excess injury
deaths. Our analyses, conducted using
Scientific Computing Associates Soft-
ware (Villa Park, IL), proceeded through
the following steps:

1. We regressed the weekly count of
injury deaths in Washington State
on those in the remainder of the
United States for the 390 weeks
(i.e., December 29, 2013, through
June 19, 2021) before the onset
of the heat wave. This regression
controlled determinants of tempo-
ral variation in injury death (e.g,,
long-term trends, seasonal trends,
changes in death registration defi-
nitions and procedures) shared by
Washington State and the rest of
country.

2. We used Box-Jenkins methods to
identify and model autocorrelation
in the residuals of the step 1 regres-
sion. This step yielded a Box-Jenkins
“transfer function” or equation that
estimated Washington State injury
deaths from those in the remainder

Peer Reviewed  Caseyetal.

of the United States and from auto-
correlation specific to Washington
State. Residuals of the transfer func-
tion satisfied the assumption of nor-
mal and independent distribution
around 0.

3. We applied the Box-Jenkins trans-
fer function devised in step 2, with
coefficients fixed to those estimat-
ed for the first 390 weeks, to the
full 396 weeks of observed data.

4. We combined the residuals from
steps 1 and 3 and graphed them
as well as the 95% detection inter-
val of the residuals from step 1.
We specified the lower and upper
bounds of the detection interval as
the negatively and positively signed
product of 1.96 and the standard
deviation of the residuals.

Because injury mortality (e.g., suicide)
may lag exposure, and prior studies
of heat and injury mortality relied on
monthly data,”> we evaluated excess
injury mortality in the week of—and in
the 5 weeks following—the heat wave. If
the processes that yielded injury deaths
in Washington State remained unaffect-
ed by the shock of the 2021 heat wave,
the last 6 residuals (i.e., June-July 2021)
in the graph produced in step 4 should
have appeared randomly sampled from
the prior 390 weeks. If, however, ex-
treme ambient heat was associated
with increased injury deaths, at least 1
of the last 6 residuals would rise above
the 95% detection interval.

RESULTS

Between December 29, 2013, and June
19, 2021, weekly injury deaths in Wash-
ington State ranged from 56 to 154
(mean =99; SD = 15). Figure 1 illus-
trates observed deaths throughout the
study period, with noticeable upticks in

injury deaths nationwide during the
COVID-19 pandemic and in Washington
State during the 2021 Pacific Northwest
heat wave. As described in the Appen-
dix (available as a supplement to the
online version of this article at http://
www.ajph.org), steps 1 and 2 produced
a transfer function showing that weekly
injury deaths in Washington State cor-
related with those nationwide. Time-
series analyses found that injury death
counts exceeded expected counts in
the 3 weeks starting June 20 and end-
ing July 10 (online Appendix, Figures A
and B). During the week of June 20, in-
jury deaths exceeded expected counts
by 21 (1 injury death above the 95% de-
tection interval of 20); during the week
of record temperature (i.e., that ending
July 3,2021), injury deaths exceeded
expected counts by 93 (72 injury deaths
above the 95% detection interval of

20); and during the week beginning

July 4, injury deaths exceeded expected
counts by 45 (25 injury deaths above
the 95% detection interval). We there-
fore estimated that the Pacific North-
west heat wave of 2021 coincided with
159 (95% detection interval = 122, 195)
excess injury deaths in Washington
State.

DISCUSSION

Our results show evidence of excess
injury deaths after the 2021 Pacific
Northwest heat wave, a 1-in-1000-years
event caused by a ridge of high pressure
resulting in a heat dome that trapped
hot air over Washington State.” Anoma-
lously warm temperatures plausibly in-
fluence injury deaths for several reasons.
First, injury deaths vary seasonally in the
United States,"" which motivated us to
explore whether temperature influences
injury death rates. Second, plausible be-
havioral and physiological pathways exist
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FIGURE 1— observed Injury Deaths in (a) the United States and (b)
Washington State: December 29, 2013-July 31, 2021

Note. The dashed red lines indicate the beginning of the COVID-19 pandemic (part a) and the begin-
ning of the 2021 Pacific Northwest heat wave (part b). Observed injury deaths were obtained from
the US Centers for Disease Control and Prevention and calculated as all-cause deaths minus “natural

deaths.”

for an association between temperature
and injuries, such as changes in alcohol
consumption, driving behavior, levels of
anger and despair, and increased swim-
ming."? Third, previous studies examin-
ing ambient temperature and injury
outcomes in the United States have
found positive associations.*?

Public health programming during
anomalously warm temperatures, in-
tended to protect vulnerable communi-
ties from hazardous heat, should include
ways to mitigate deaths from intentional
injuries (such as assault and suicide) and
unintentional injuries (such as falls, trans-
port accidents, and drowning). Such
programming will likely be needed more
frequently given climate change.

We used provisional state-level death
certificate data that do not specify cause
or location of death (beyond state).

Certain groups may be at disproportion-
ate risk of the effects of heat, including
older adults, workers, and others under-
taking strenuous physical activity in
uncooled spaces. Certain injury out-
comes may also be more likely following
heat exposure, but we could not disag-
gregate weekly injury deaths into subca-
tegories (e.g., opioid-related mortality).
Future studies should consider subcate-
gories of injury and at-risk subgroups.

PUBLIC HEALTH
IMPLICATIONS

Under climate scenarios with 2°C
warming, models project that heat
waves of this magnitude would occur
every 5 to 10years and that similar
events would be 1.3°C hotter than
today.” Public health interventions that

RESEARCH & ANALYSIS

broadly target the cause of injuries
during periods of anomalously warm
temperatures—for example, contacting
isolated members of communities and
campaigns promoting safe swimming
or providing additional mental health
services—should be a priority. 4AJPH
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“Ashamed” to Put His Name to It:
Monsanto, Industrial Bio-Test
Laboratories, and the Use of
Fraudulent Science, 1969-1985

David Rosner, PhD, MSPH, and Gerald Markowitz, PhD

One of the most well-documented episodes of scientific manipulation and overt fraud was the scandal

involving Industrial Bio-Test Laboratories (IBT) in the 1970s and the chronic toxicity tests it conducted

on behalf of Monsanto that ultimately led to the indictment and conviction of employees of IBT and

the Monsanto Corporation. IBT, at the time the nation's largest private laboratory, served a range of
industries and government agencies. IBT conducted about 22 000 toxicology studies for scores of
corporations, representing between 35% and 40% of all tests conducted in private labs in the country.
IBT has been justly condemned for its fraudulent activities in the 1970s, but no one has looked at the
relationship between the corporate funders of IBT's research and its fraudulent practices. We use
previously secret corporate documents that detail the role of IBT's largest customer, Monsanto, which
used fraudulent data to influence government. This material, revealed through legal discovery proceedings

now under way regarding polychlorinated biphenyls (PCBs) and Roundup, show the long-lasting impact of

Monsanto's behavior on efforts to regulate large corporations as well as on the long-term effects on human
health. (Am J Public Health. 2023;113(6):661-666. https://doi.org/10.2105/AIPH.2023.307247)

or more than a century, organiza-
F tions like the National Safety Coun-
cil, the Industrial Health Foundation,
and even the Manufacturing Chemists'
Association representing the chemical
industry, have pledged to test their
products and guarantee the safety of
materials introduced into the environ-
ment in exchange for limiting the reach
of government regulators. If there were
dangers, they promised to let users
know what they were. Even after the
establishment of the Occupational
Safety and Health Administration
(OSHA) and the Environmental Protec-
tion Agency (EPA) in 1970, the govern-
ment largely depended on the integrity

of industries to provide the necessary
scientific data that could be used as the
basis of relatively loose regulation.”
This issue of the integrity of industry-
sponsored science has become ever
more important as discovery proceed-
ings in court have released internal
memos and studies revealing that
industries—ranging from the tobacco,
asbestos, and lead industries through
the giant oil and chemical companies—
have not been forthcoming about what
they knew about the dangers of their
products. The creation of doubt in the
science used to expose the danger, the
hiding of information, and the misrep-
resentation of data to federal authorities

Public Health Then & Now  Peer Reviewed

have been the subject of numerous
studies in recent years?

One of the best-documented epi-
sodes of scientific manipulation and
fraud was the scandal involving Indus-
trial Bio-Test Laboratories (IBT), a pri-
vate testing laboratory in lllinois, which
in the early 1970s conducted long-term
studies using rats on a variety of
chemicals for various corporations,
including Monsanto. In subsequent
years, the uncovering of the corruption
of these studies led to the indictment,
conviction, and imprisonment of IBT
and Monsanto employees.* In this arti-
cle, we use previously secret corporate
documents detailing the role of the

Rosner and Markowitz
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Monsanto Corporation, IBT's largest
customer, in encouraging and engaging
in fraudulent practices at IBT to thwart
government investigations into the dan-
gers of Monsanto's products on human
health.”

In the late 1960s, Monsanto ap-
proached IBT to conduct chronic toxici-
ty tests on polychlorinated biphenyls
(PCBs) in response to growing national
concern about the universal presence
of PCBs in the environment. PCBs, a
plasticizing and insulating agent widely
used in paints, plastics, carbonless
copy paper, adhesives, electrical trans-
formers and capacitors, and numerous
other products had been marketed by
Monsanto for commercial use begin-
ning in the 1930s. In the mid-1960s,
it was identified in animal and human
tissue, fish, waterways, and birds
throughout the world, leading to
demands for information as to its
toxicity. Monsanto, which for nearly
three decades had failed to test the
long-term effects of PCBs on human
health, turned to IBT to conduct chronic
two-year toxicity testing on animals.®
From the first, these studies were seen
by Monsanto as part of a larger strategy
to prove to the public and government—
particularly the Food and Drug Adminis-
tration (FDA) and the newly established
EPA—that PCBs “do not constitute a seri-
ous threat to the public health” and spe-
cifically were not carcinogenic.”

Monsanto contracted with IBT in
1969 to perform two-year chronic tox-
icity studies and other studies, one of
which did not meet the company's
expectations as it did not turn out to
be “as favorable as we [Monsanto]
had hoped or anticipated. Particularly
alarming is evidence of effect on hatch-
ability and production of thin egg shells.”
Hence, Monsanto arranged with IBT to
repeat "some of the studies” in order “to

Rosner and Markowitz

arrive at better conclusions.”® They sent
IBT new samples of their PCBs that they
claimed were “clean[ed] up” and told IBT
they hoped to “find a higher 'no effect'
level,” a potential “safe” level below which
the experimental animals would not
show symptoms of damage.” Indeed,
their collaboration with IBT to downplay
the hazards of PCBs appears to have
been successful. By 1973, they claimed
that “the most important data which has
led the government agencies to permit
the continued but constricted use of
polychlorinated biphenyl are the exten-
sive animal toxicity studies which we

have completed in the last two years."'®

FRAUDULENT
LABORATORY PRACTICE

But the reliability of those studies was
belied by two facts: first, the actual con-
ditions in the IBT labs that tested PCBs
for Monsanto were soon found to be
compromised, and second, data were
found to be fabricated and sent to the
government as ostensible “proof” of
their chemicals’ safety.

Philip Smith, an assistant toxicologist
in the IBT labs where PCB chronic toxic-
ity studies were conducted, described
the gross conditions under which the
experimental animals were kept, which
compromised the collection of reliable
data: “[L]oose and wild [rats] . . . were
in the rooms . . . chewing the feet off of
the [experimental] animals that were in
the cages.” He explained it was “difficult
to tell the difference between loose labo-
ratory animals and loose [wild] animals
that have been raised outside and got-
tenin,” as interbreeding had occurred
and technicians were not able to distin-
guish which rats were which. The poor
professional standards maintained in
the lab can be gleaned from Smith’s
description that “technicians . . . were

caught burning rats'’ testicles with lit
matches.” Dead rats were often left to
decompose so badly that they “would
ooze through the bottom of their cages,
and all their tissues would be at a total
los[s] for any pathology work.”"" Animal
caretakers reported “that there were
many dead animals that were stinking
so bad that [the] caretaker did not want
to go into the room to change the water
bottles” and new, live animals were
substituted for dead ones with no ac-
knowledgment.'? Despite the obviously
compromised test conditions, IBT pro-
duced seemingly scientifically rigorous
reports on three of Monsanto's PCB pro-
ducts (Aroclor 1254, 1260, and 1242),
claiming that testing proved PCBs were
not carcinogenic."

The second issue involved fraud: sim-
ply, IBT employees made up data. Otis
Fancher, a toxicologist at IBT, wrote to
his colleagues as early as 1972 that
much of the work was so shoddy that
he “was ashamed to publish the work
done.” He wrote that “much of the data
are either fudged or collected with
carelessness of incompetence, particu-
larly the data for the supplementary
studies of [PCBs]."" In fact, data
reported were inaccurate or literally
invented and the language was altered
by Monsanto officials themselves. In
1975, IBT's Joseph C. Calandra sent a
draft of their latest “AROCLOR 2-year
Rat Feeding Studies” to George Levinskas,
Monsanto's manager of environmental
assessment and toxicology, listing Aroclor
1254 as being “slightly tumorigenic.”
Levinskas objected, asking that the
phrasing be changed to “does not ap-
pear to be carcinogenic,” a simple but
important revision that avoided raising
government concerns about cancer.
Calandra complied."”

Central to these activities was Paul
Wright, who was the link between IBT



and Monsanto. Wright was employed
at Monsanto beginning in 1965 as a
senior research chemist and from 1968
until 1970 as a research group leader.
In 1970, as IBT began its two-year
chronic testing of PCBs for Monsanto,
Wright moved to IBT, where he directed
the toxicology lab that oversaw these
studies. In late 1972, he returned to
Monsanto as the toxicology manager
and stayed at Monsanto until 1984,
shortly before his conviction for having
conspired to use the US Postal Service
to defraud the government was upheld,
and he was imprisoned.

Philip Smith, the lab assistant in the
IBT PCB studies, gave vivid descriptions
of how Wright had falsified data that
ended up in the report sent to the gov-
ernment. “The body weight data [were]
non-existent,” Smith testified in one de-
position he gave years later. “For inter-
vals it was not collected.”'® He knew
that, “because under Paul Wright's in-
struction, | plotted out the body weight
data that we had in the department
and all of the data that we could find in
the storage area of the department.
Then he [Wright] plotted out and gave
me body weight numbers to put into
the report for all the spaces that we
had no records for.” Smith “watched

"o "

him” “make up numbers” “out of his
head.""” In 1976, the FDA found incon-
sistent data in one of IBT's studies,
leading it to scrutinize IBT's studies.

In 1977, as questions about its stud-
ies accumulated, IBT requested a meet-
ing with Monsanto about the chronic
toxicity testing that they had conducted
on several different substances. InJuly,
Monsanto officials, including M. C.
Throdahl, the company's group vice
president for environmental policy and
member of the Board of Directors, and
Paul Wright, now having returned to
Monsanto and soon to be director of

its Environmental Health Laboratory,
met with officials from IBT, including
A.J. Frisque, its president, and F. R.
Current, IBT's legal counsel. The
“reason for the meeting,” according to
an internal Monsanto memo, was the
“recent actions by the FDA and the EPA
(pesticides) in questioning the validity
of toxicology studies performed by IBT.”
The FDA had specifically questioned
the studies performed on trichlorocar-
banilide (TCC), an antibacterial agent
that, based on IBT reports, the FDA had
approved for use in soaps and lotions.'®
IBT reviewed its operations and
“discovered ... major problems ... at
IBT's Northbrook, lllinois, facility,” where
their long-term PCB and other chemical
rodent studies were conducted.’ At the
meeting, Monsanto Vice President Thro-
dahl “asked specifically whether ‘fraud’
was involved in the twelve” Monsanto
long-term rodent studies, to which

the president of IBT “replied that
‘extrapolation’ and ‘faulty interpretations’
were part of the problems ... and that
he guesses this constitutes ‘fraud.””
santo's representatives called this “a very

Mon-

damaging admission [that] was made
in the presence of a [IBT] lawyer who
took no exception to the question or

answer."%°

INDICTMENT
AND CONVICTION

In the late 1970s and into the early
1980s, the US government investigated
the toxicological work that had been
done at IBT. On May 4, 1981, a federal
grand jury handed down an indictment
focused on TCC, one of the 12 Mon-
santo chemicals then being tested in
the rat toxicology labs. The indictment
charged former IBT president Joseph C.
Calandra, Moreno L. Keplinger, Paul L.
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Wright (now back at Monsanto), and
James B. Plank with fraud. The indict-
ment charged that between 1970 and
1977, Wright and the others had

devised and intended to devise a
scheme to defraud clients and gov-
ernment agencies by writing and dis-
tributing false and fraudulent study
reports and false and fraudulent
explanations of study reports, and
by concealing the fraudulent nature
of the study reports and explana-
tions of studies and study reports.?’

The accusations focused on Wright,
Keplinger, Plank, and Calandra, who
had represented that the studies had
lasted 24 months when in fact the
defendants “knew that the report in-
cluded data from a substantial number
of animals that had been on the study
for significantly lesser periods of time.”
The defendants were also accused of
falsifying the report they sent to the fe-
deral government, creating inaccurate
mortality tables “which the defendants
then knew to be false in that it substan-
tially under-reported . . . the number of
animals that died during the study,”
and thus “concealed . . . that the animal
mortality . . . was substantially greater
than reported in any version of the
study report.”*?

The indictment detailed that
Monsanto's Wright made “false, ficti-
tious and fraudulent statements and
representations . .. and concealed and
covered up material facts” on the “Two
Year Chronic Oral Toxicity with TCC,
trichlorocarbanilide.” Wright, who by
1976 had returned to Monsanto as
the company’s “toxicology manager,”
falsely predated the study by two years,
to March 21, 1974,%3 showing that he
was aware of, and continued to engage
in, fraud after he had returned to
Monsanto.”*
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InJanuary 1978, the FDA and the
EPA investigated three other long-term
studies that IBT had conducted, includ-
ing two that were done for Monsanto
on Machete, another Monsanto herbi-
cide, and monosodium cyanurate (ACL).
The FDA concluded that in both studies
there was evidence that Monsanto
knew of “significant problems” at IBT
“prior to submitting their [Monsanto's]
report to the US Government.” There
was “strong evidence of client’s being
knowledgeable of inaccuracies in the
final report,” and in the other IBT study
of ACL there was “strong indication of
client's knowledge of the deficiencies be-
fore they issued their report to the US
Government.” The inspectors reported
that “anticipated toxicity problems
known to both the client [Monsanto]
and test facility [IBT] were deliberately
overlooked."*®

The trial of the four defendants be-
gan at the United States District Court
in Chicago in April 1983 and continued
for several months. Aimost immediate-
ly, national and local newspapers pick-
ed up on the significance of the case,
pointing out that it raised many ques-
tions about the integrity and honesty
not only of IBT but of Monsanto itself.
Monsanta's press office denied that
Wright was guilty of any fraud: “We think
Mr. Wright is innocent and if his case
goes to trial, the trial will vindicate him."?°

Monsanto's statements were disin-
genuous at best. As we have indicated,
four years prior to the indictment in
1977, Monsanto had been bluntly told
by IBT's president that studies Wright
had directed at IBT were fraudulent.
Nevertheless, in 1977 Monsanto pro-
moted Wright to director of the Envi-
ronmental Health Laboratory, and in
1981, when Wright was indicted, he
was assigned to work on special pro-
jects, including overseeing its Material

Safety Data Sheets, the documents that
OSHA demanded be available to warn
workers about dangers of substances
they were handling.?’ Far from being
reprimanded or fired, Wright was given
merit raises in 1977, 1978, and 1980.
In 1982, a year after he was indicted,”®
Monsanto paid his legal defense to
the tune of $1.4 million.?° Monsanto
continued to cite these studies well into
the future as evidence of the safety of
PCBs. In 1979, for example, a Monsanto
publication cited the IBT studies of PCBs
as “the most comprehensive safety tests
of the time.”*° Further, in 1983 and
1985 Monsanto continued to cite the
IBT studies in their Material Safety Data
Sheets.®" As late as 2018, one of their
experts in PCB litigation depended on
these fraudulent studies.®?

In August 1983, Paul Wright, Moreno
L. Keplinger, and James B. Plank, former
assistant toxicology manager, were con-
victed of fraud and sentenced to jail.*
But even following conviction, Monsanto
gave Wright a “golden parachute,” pro-
viding him with full retirement benefits,
accrued vacation time, one month’s sev-
erance, and the services of a recruitment
specialist to help him find future jobs
when he was released from prison.®*

CONCLUSION

In the period following the expansion
of government regulation in the early
1970s, the government depended on
the integrity of industries and their pri-
vate laboratories to provide them with
information needed to establish new
standards. Hence, the EPA, OSHA, and
the Consumer Product Safety Commis-
sion, along with older agencies like the
FDA—government agencies with nei-
ther the resources nor the inclination
to test the myriad chemicals and syn-
thetic products yearly produced by US

Rosner and Markowitz

industry—depended on companies’
integrity. Following the revelations dis-
cussed here, “Good Laboratory Prac-
tices Regulations” were promulgated
that were intended to guarantee the
quality of research upon which federal
regulations depend.® But the central
tension between the interests of indus-
tries and the interests of public health
remained. Here, we show that the influ-
ence of industry on laboratory prac-
tices made the corruption of science
more likely. With or without regulatory
standards, we need to maintain vigi-
lance over companies whose self-
interest has distorted science and may
continue to do so. 4JPH
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RESEARCH

NATIVE
AMERICAN
COMMUNITIES

'The current research and evaluation of the American Indian and
Alaska Native (ATAN) people demonstrates the increased demand
for efficiency, accompanied by solid accountability in a time of
extremely limited resources. This environment requires proficiency in
working with these vulnerable populations in diverse cross-cultural
settings. This timely publication is the first of its kind to provide this
information to help researchers meet their demands.,

This book provides an overview of complex themes as well as a
synopsis of essential concepts or techniques in working with Native
American tribes and Alaska Native communities. Conducting
Health Research with Native American Conmunities will benefit
Native people and organizations as well as researchers, students and
practitioners,

2014, 340 pp., softcover, ISEN 978-0-87553-2028
g 1_\PHA PRESS Available as an eBook and softcover
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Decreasing Survey Response Rates in
the Time of COVID-19: Implications for
Analyses of Population Health and
Health Inequities

Nancy Krieger, PhD, Merrily LeBlanc, BA, Pamela D. Waterman, MPH, Sari L. Reisner, ScD, Christian Testa, BS, and

Jarvis T. Chen, ScD

&3 See also Kapadia, p. 618.

Objectives. To examine whether, and if so how, US national and state survey response rates changed
after the onset of the COVID-19 pandemic.

Methods. We compared the change in response rates between 2020 and 2019 of 6 (3 social and
economic, 3 health focused) major US national surveys (2 with state response rates).

Results. All the ongoing surveys except 1 reported relative decreases (~29%) in response rates. For
example, the household response rate to the US Census American Community Survey decreased from
86.0% in 2019 to 71.2% in 2020, and the response rate of the US National Health Interview Survey
decreased from 60.0% to 42.7% from the first to the second quarter of 2020. For all surveys, the
greatest decreases in response rates occurred among persons with lower income and lower education.

Conclusions. Socially patterned decreases in response rates pose serious challenges and must be
addressed explicitly in all studies relying on data obtained since the onset of the pandemic.

Public Health Implications. Artifactual reduction of estimates of the magnitude of health inequities
attributable to differential response rates could adversely affect efforts to reduce these inequities. (Am J
Public Health. 2023;113(6):667-670. https://doi.org/10.2105/AJPH.2023.307267)

eckoning with the toll of the
RCO\/ID—19 pandemic on popula-
tion health requires addressing not
only the direct harms caused—on both
health and the societal determinants
of health—but also the production of
scientific knowledge about population
health and health inequities.” In the
United States, 1 issue concerns how
survey response rates for surveys
designed to be representative at the
state or national level, as well as re-
sponse rates for specific health investi-
gations (e.g., on COVID-19 or other out-
comes), have been affected by

pandemic disruptions.’ Also at issue
are concurrent societal and institution-
al reckonings with structural racism
precipitated by the police murder of
George Floyd on May 25, 2020, com-
bined with growing political and eco-
nomic polarization, together affecting
attitudes toward public health and oth-
er government agencies.*®

A plausible scenario is that nonnegli-
gible differential response rates'~
would be induced by the racialized and
economic inequities in COVID-19's toll
and the concomitant societal polariza-
tion."” Although at first not well

documented, evidence now makes
clear that, especially before vaccines
became available and efforts to make
them equitably accessible were funded
and implemented, COVID-19 dispro-
portionately infected people in low-
wage jobs that required them to be
physically present at work (typically with
no sick leave) and, by extension, their
family members.?” Extant racialized
economic occupational and residential
segregation in turn led to dispropor-
tionately elevated COVID-19 rates in
lower-income neighborhoods, especial-
ly those with higher concentrations of

Research Peer Reviewed

Krieger etal.

9 ON '€LL [OA ‘€20 2un[  HdIV

667


https://doi.org/10.2105/AJPH.2023.307295
https://doi.org/10.2105/AJPH.2023.307267

RESEARCH & ANALYSIS

AJPH  June 2023, Vol 113, No. 6

668 Research

Black, Latinx, and American Indian and
Alaska Native residents, and among
persons in institutional settings, includ-
ing underresourced nursing homes
and prisons.?”

We accordingly examined whether,
and if so how, response rates of major
US national and state surveys changed
after the onset of the COVID-19 pan-
demic. Three considerations motivated
our inquiry: (1) the implications of any
such impacts on response rates and
the production of scientific knowledge
about population health,"? (2) the lack
of any readily identifiable published
articles documenting changes in re-
sponse rates across numerous national
su rveys,3 and (3) our awareness of the
challenges our team faced in implement-
ing a community-based study designed
before COVID-19 for which recruitment
began in March 2020, when the pandem-
ic was declared a national emergency.®

METHODS

We focused on major US population
data resources designed to be represen-
tative that are widely used in US popula-
tion health and other population-based
research. We included 6 national surveys
conducted by the US Census, the US
Department of Health and Human Ser-
vices and agencies under its aegis (e.g.,
US National Center for Health Statistics,
US Centers for Disease Control and
Prevention), and the US Department of
Labor, of which 2 provided data on re-
sponse rates by states. The 6 surveys
included are listed in Table 1 and
their source information is provided
in Table A (available as a supplement
to the online version of this article at
http://www.ajph.org).

We tallied the absolute and relative
change in survey response rates, com-
paring data reported in the most recent

Peer Reviewed  Kriegeretal.

prepandemic period (2019 to February
2020) to the data reported since the
onset of the pandemic emergency peri-
od (after March 2020 to 2021, with 1
survey providing data for 2022). We
also recorded the information provid-
ed, if any, about (1) changes in study
design because of the pandemic, and
(2) differential changes in response
rates by social groups and discussion
regarding weighting methodologies.

RESULTS

Among the 6 national surveys, 5 contin-
ued with reduced operation after March
2020, 1 halted operation entirely, and
all but 1 reported notable reductions in
response rates (Table 1). Comparing
the 2020 with the 2019 data, the medi-
an absolute difference for the 9 national
data points available was —15.6 per-
centage points (mean = —15.5%;

range = —43.7 to —1.5), and the medi-
an relative change was 0.71 (mean =
0.77; range = 0.55-0.97); that is, a 29%
lower response rate than in 2019. The
survey least affected was the one that
relied solely on remote interview meth-
ods before the pandemic (Behavioral
Risk Factor Surveillance System; median
absolute difference = —1.5%). The one
with the greatest absolute decrease
was the group quarters survey for the
US Census American Community Sur-
vey (absolute difference = —47.2%). For
the 4 surveys reporting 2021 response
rates, the median relative difference
was 0.91 and was smaller compared
with 2019. For the 1 survey reporting
data for 2022, the relative difference in
response rates compared with 2019
was 0.87 (Table 1). Survey documenta-
tion consistently reported greater
reductions in response rates among
persons with lower income and lower
educational attainment, as well as

reduced coverage among Black and
Hispanic populations. Three surveys
(American Community Survey, Current
Population Survey, and National Health
Interview Survey) conducted analyses
showing that standard weighting meth-
ods could not correct these problems
(Table 1 and Table A).

DISCUSSION

In a context of societal disruptions
owing to the COVID-19 pandemic, it is
unsurprising that US national and state
surveys have experienced substantial
decreases in response rates, with 4 of
the 5 major US surveys reporting rela-
tive reductions on the order of 29%
(Table 1)." It is likewise not surprising
that these reductions were socially pat-
terned, with the greatest decreases
among persons with lower income and
lower education, and reduced coverage
especially affecting the US Black and
Hispanic populations (i.e., the social
groups hardest hit by the onset of
COVID-19; Table 1)."”

Plausible hypotheses to explain these
trends include (1) inabilities of survey
staff to connect remotely with and en-
roll participants from whom data were
previously obtained by in-person inter-
views, including persons in households
without telephones and persons resid-
ing in group quarters (Table 1); and (2)
increased respondent burden and dis-
trust linked to the heightened weariness
and wariness among persons whose
lives and livelihoods were adversely af-

12479 combined

fected by the pandemic
with heightened polarization about gov-
ernment agencies and their work.>® Pre-
liminary data suggest similar problems
have affected project-specific health
investigations that enrolled participants

during the pandemic.*?
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TABLE 1— Response Rates Inmediately Before and During the COVID-19 Pandemic for US National and

State Social and Health Surveys Designed to Be Representative of the Population: 2019-2022

Absolute Difference

in Response Rates, Relative Difference in
Response Rates, % Percentage Points Response Rates vs 2019
Immediately Pandemic Pandemic Time 1vs Time 2 vs Time 1vs Time 2 vs

Prepandemic | Time 1(2020) | Time 2 (2021) | Prepandemic | Prepandemic | Prepandemic | Prepandemic

US Census ACS (http://bit.ly/3ZDfyMM)?

US housing units 86.0 71.2 85.3 -14.8 -0.7 0.83 0.91

US group quarters® 90.9 47.2 74.8 —43.7 -16.1 0.52 0.82

State housing units®

Median 87.0 73.0 87.1 -14.0 0.10 0.83 1.00
Minimum 75.4 63.1 75.9 -12.3 0.10 0.84 1.00
Maximum 92.0 85.2 92.7 -6.8 0.70 0.93 1.00

State group quarters®*

Median 93.0 50.4 80.2 —36.6 -12.8 0.54 0.86
Minimum 65.3 28.9 35.5 —36.4 —29.8 0.49 0.54
Maximum 98.2 70.9 95.7 -27.3 -2.5 0.72 0.97

US Current Population Survey (http://bit.ly/3FcDXA))’

United States 823 76.2 72.0 -6.1 -10.3 0.93 0.87

US Bureau of Labor Statistics: Consumer Expenditure Surveys (http://bit.ly/3YBOPz1)”

Diary 49.5 33.9 NA -15.6 NA 0.68 NA

Interview 52.2 45.8 NA -6.4 NA 0.88 NA

US National Health Interview Survey (https://bit.ly/3)7gstz)®

Household 60.0 42.7 NA -17.3 NA 0.71 NA
Adult sample 57.9 41.1 NA -16.8 NA 0.71 NA
Child sample 57.6 40.1 NA -17.5 NA 0.70 NA

US National Health and Nutrition Examination Survey (http://bit.ly/3Yz6LtY)?

Screener response 85.3 NA NA NA NA NA NA
Interview 49.6 NA NA NA NA NA NA
Examination 44.0 NA NA NA NA NA NA

BRFSS Survey (2019: https://bit.ly/40ijd2v; 2020: https://bit.ly/3LAXUKS; 2021: https://bit.ly/3Z2Ncur)

United States

Mean 50.0 47.8 44.6 -2.2 -5.4 0.96 0.89
Median 49.4 47.9 44.0 -1.5 -5.4 0.97 0.89
Minimum 37.3 345 235 -2.8 -13.8 0.92 0.63
Maximum 73.1 67.2 60.5 -5.9 -12.6 0.92 0.83

Note. ACS = American Community Survey; BRFSS = Behavioral Risk Factor Surveillance System; NA = not available. Relative times (immediately
prepandemic, pandemic time 1, and pandemic time 2) vary by survey. See Table A (available as a supplement to the online version of this article at
https://www.ajph.org) for full dates.

2Concerns stated in the survey documentation regarding social differentials in response rates, including inability to correct for these differentials using
conventional weighting approaches (see Table A for descriptions). Each of these surveys additionally reported changes in survey design in response to

the COVID-19 pandemic (see Table A for descriptions).

PDefined by the ACS report as “places where people live or stay in a group living arrangement that is owned or managed by an organization providing
housing and/or services for the residents . . . such as college residence halls, residential treatment centers, skilled nursing facilities, group homes,
military barracks, prisons, and worker dormitories” (http://bit.ly/3ZDfyMM).

“For the state-level ACS response rates, states include 50 US states plus the District of Colombia and Puerto Rico.
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Socially patterned differential
decreases in survey response rates
threaten capacity for accurate investi-
gation of trends in and analysis of pop-
ulation health, health inequities, and
societal determinants of health," ="
Of concern is the potential impact on
the range of values observed, the
associations between the variables that
predict selection and other variables of
interest, and the population data need
for reweighting,"" with 3 surveys docu-
menting the inability of conventional
weighting methods to correct these
problems (Table 1 and Table A).

One additional concern warranting
investigation is how differentially de-
creasing response rates could lead to
artifactual reduction of estimates of the
magnitude of health inequities (e.g., if
persons most harmed by societal injus-
tice disproportionately are absent from
the data or, if enrolled, have missing
data not at random).?"° Such scenar-
ios are plausible, given concerns about
data quality documented in Table 1
and could undercut efforts to reduce
these inequities. Rectifying the impacts
of structural racism and other types of
injustice on population health monitor-
ing and the scientific production of
public health and biomedical knowl-
edge entails addressing these
challenges." 71012

In summary, the COVID-19 pandemic
has magnified existing challenges of re-
cruitment, enroliment, and data analysis
and has presented new challenges for
public health agencies and research-
ers.>*?""" |t is incumbent on those who
undertake population surveys and those
who undertake health research to ex-
plicitly situate the societal context, in-
cluding the pandemic and sociopolitical
context, in which participants provided
data, the impacts on response rates and
missing data, and implications for

Peer Reviewed  Kriegeretal.

analyzing population health data and
health inequities. AJPH
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Substance Use Among Asian American
Adults in 2016-2020: A Difference-in-
Difference Analysis of a National
Survey on Drug Use and Health Data

Yueqi Yan, PhD, Mieko Yoshihama, PhD, jun Sung Hong, PhD, and Fan Jia, PhD

> 3 See also Wu, p. 604.

Objectives. To compare substance use among Asian American adults in 2020, when anti-Asian violence

increased, with substance use among the same group during the previous 4 years and compare this

with that of non-Hispanic Whites.

Methods. Using data from the National Survey on Drug Use and Health, 2016 to 2020, we investigated
changes in substance use among Asian Americans compared with non-Hispanic Whites before and

during the COVID-19 pandemic. We performed difference-in-difference analyses to estimate adjusted

changes in past-month substance use in the 2 groups.

Results. The incidence rate ratio (IRR) among Asian Americans’ past-month alcohol use, cocaine use,

and tranquilizer misuse in 2020 versus in 2016 to 2019 was 1.3 times, 3.0 times, and 17.2 times,
respectively, the same IRR among Whites.

Conclusions. The significant increase in misuse of several substances among Asian Americans relative

to Whites in 2020 calls for careful assessment, identification, and treatment of this understudied

population group.

Public Health Implications. Besides increasing Asian substance users' access to socioculturally

responsive treatment programs, policy and resources should be focused on multilevel violence
prevention efforts such as antiracial discrimination public education programs. (Am J Public Health.

2023;113(6):671-679. https://doi.org/10.2105/AJPH.2023.307256)

acial discrimination against Asian
RAmericans has a long history in
the United States. Since the beginning of
the COVID-19 pandemic, however, anti-
Asian harassment and discrimination
incidents have drastically increased. In
2020, some political leaders blamed spe-
cific Asian ethnic groups for “spreading
the virus” by repeatedly using phrases
such as “the Chinese virus” and “the
Wuhan virus.""? According to the latest
report by Stop AAPI Hate, a US-based
national organization, from March 2020

to March 2022, the organization received
11467 reports of anti-Asian discrimina-
tion incidents. Recent data from a na-
tionally representative survey showed
that 1 in 5 Asian Americans experienced
a hate incident (e.g., verbal harassment,
shunning, physical assault) in 2020 or
20214

Although direct exposure to racial/
ethnic harassment and discrimination
incidents has a wide range of health
consequences,” secondary exposure
(e.g., having family and friends who

have been victimized) can also nega-
tively affect individuals’ mental health.®
During the pandemic, media coverage
of such incidents grew nationwide. Pre-
vious politically sanctioned hatred also
reinforced racist and xenophaobic pub-
lic sentiments, positioning Asians as
the “hated other.”” All Asian American
groups have potentially been exposed
to elevated levels of toxic environmen-
tal stress, regardless of where they live
and whether they have personally ex-
perienced such an incident. This could
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result in fear, depression, anxiety, or
traumatic stress, which may trigger sub-
stance use to cope with these feelings ®
Although the association of direct expe-
rience with racial discrimination and sub-
stance use has been well documented

in the research literature,®°

relatively
few studies have examined the effect on
substance use of indirect exposure to
racial discrimination via various media
channels. One strategy for doing so is
to compare the population estimate of
the incidence and prevalence of sub-
stance use among Asian Americans
before and during the pandemic, when
anti-Asian hate incidents increased
dramatically.

Although Asian Americans have histori-
cally reported lower rates of substance
use, especially illicit drug use, than have
Whites and other racial groups, several
studies have demonstrated a compelling
link between perceived race-based dis-
crimination and substance use among
minority groups.''™"® Based on the

' stress-

tension-reduction mode
coping theories,'® and general strain
theory,'® substance use can function
as a coping strategy for reducing stress
associated with racial discrimination
among minority groups. Previous stud-
ies also documented a higher risk of
smoking among African American young
adults,"” alcohol use among US-born
Latinos and African Americans,'® and
prescription drug misuse and lifetime
marijuana and cocaine use among
African American adults'®2° when
experiencing discrimination. A few studies
have examined the relationship between
racial discrimination and substance use
among Asian Americans. Yoo et al."’
found that Asian Americans treated as
outsiders because of their race were

at an increased risk of tobacco use.?’
Racial discrimination against Filipino
Americans was positively associated

Peer Reviewed  Yanetal.

with illicit drug use.?? Recent studies
further revealed that when experienc-
ing discrimination, Asian Americans
reported the highest misuse of pain
relievers, tranquilizers, and stimulants
among all minority groups.2%23

Data on substance use or misuse
among Asian Americans during the
pandemic are minimal, even though
the pandemic began in 2020 and Asian
Americans have been vulnerable to
hate crimes and racial/ethnic discrimi-
nation. We compared changes in sub-
stance use or misuse among a nation-
ally representative sample of Asian
American adults in 2020 with their sub-
stance use or misuse in the previous
4years. We hypothesized that Asian
American adults experienced a higher
rate of increase in substance use or
misuse in 2020 compared with their
substance use in the previous 4years
than did White Americans.

METHODS

In this retrospective cohort study, we
used cross-sectional data from the Na-
tional Survey on Drug Use and Health
(NSDUH) from 2016 to 2020. The NSDUH
is an annual population-based survey
conducted in all 50 states and the District
of Columbia that focuses on estimating
the use of tobacco, alcohol, prescription
psychotherapeutic, and other drugs by
the US noninstitutionalized population
aged 12 years and older. More method-
ological details are presented in the
NSDUH Methodological Summary and
Definitions report.*

We selected a sample of adults aged
18years and older who self-identified
as non-Hispanic Asian American or
non-Hispanic White. We excluded indi-
viduals of more than 1 race/ethnicity
from the study. We combined annual
NSDUH data sets from 2016 to 2020,

resulting in a total of 130814 adults, in-
cluding 42 625, 42 554, 43026, 42 739,
and 27 170 individual responses from
2016 to 2020, respectively. Because of
the lockdown during the second and
third quarters of the pandemic, data in
2020 were primarily collected in quar-
ters 1 and 4, resulting in a smaller sam-
ple size than that of the 2016 to 2019
data, when data were collected in all

4 quarters. A majority of respondents
were non-Hispanic White adults (n =
120087, or 92%). The rest comprised
10727 non-Hispanic Asian American
adults (n=10727, or 8%).

Measures

Outcome measures included a series
of survey responses related to self-
reported, past-month use or misuse
of substances, which was previously
reported to be associated with racial
discrimination-related, stress-coping
behaviors.'®7202223 They included the
use or misuse of cigarettes, alcohol,
marijuana, cocaine, methampheta-
mines, pain relievers, tranquilizers,
stimulants, and sedatives as well as
engaging in binge drinking. We defined
binge drinking as drinking 5 or more
drinks on the same occasion for every-
one, regardless of gender. We assessed
outcome measures of each type of sub-
stance by (1) number of days of engag-
ing in a given behavior, with responses
ranging from 0 to 30 days®%; and (2)
whether an individual was engaged in
a given behavior or not (yes or no). We
dummy-coded the racial groups as
Asian Americans (1) and non-Hispanic
White Americans (0). We created a di-
chotomous time measure to denote
the 4 years before the COVID-19 pan-
demic (2016-2019; 0) and the year
during the pandemic (2020; 1).



For control variables, we included
sociodemographic and clinical con-
founding characteristics associated
with substance use based on previous
studies; we also matched Asian Ameri-
can and non-Hispanic White samples
on these variables. We categorized indi-
viduals' age into 5 groups: 18 to 25years,
26 to 34 years, 35 to 49years, 50 to
64 years, and 65years and older. We
expressed a 4-level education variable
as less than high school, high school
graduation, some college, and college
graduation or above. We categorized
employment status as full-time, part-
time, no work, and other work. We cate-
gorized total family household income
into 4 groups: less than $20 000, $20000
to $49999, $50000 to $74 999, and
$75000 or more. We recorded marital
status in 4 groups: single, married, di-
vorced, and widowed. We coded place
of residence as large metro area, small
metro area, or nonmetro area. We also
included a binary measure of having
health insurance coverage (1) or not (0)
and a self-rated overall health measure
on a 4-point scale ranging from excel-
lent (1) to fair or poor (4).

Analytic Techniques

To examine how the incidents of sub-
stance use in 2020 differed from those
of previous years for Asian Americans
compared with White Americans, we
generated propensity score (PS) weight-
ing and then performed difference-in-
difference (DID) analyses. To control

for the time difference or effect, we first
conducted separate logistic regression
models to calculate year-specific PSs
for Asian Americans versus White Amer-
icans. We weighted the PS models
using survey sampling weights and
strata so that the PSs were nationally
representative.”®

We further generated PS-adjusted
sampling weights based on the product
of the weighted odds of being Asian
American versus White multiplied by
the NSDUH survey sampling weights.
The new weights balanced Asian Ameri-
cans and White Americans on all the
sociodemographic and clinical charac-
teristics. This approach involves sam-
pling weights in propensity score and
outcome estimation stages and results
in a PS-adjusted estimator that is resil-
ient to various conditions that lead to
selection bias.?® The mean, SD, and
ranges were 16436.09, 18581.50, and
(5.0, 223960.30) for survey sampling
weights and 10100.70, 18574.20, and
(0.2, 217592.00) for PS-adjusted weights,
respectively. We evaluated the post
hoc balance estimation between Asian
Americans and White Americans via the
standardized difference in mean values
for each covariate before and after PS
weighting.?’

Next, we calculated the changes in
nationwide estimates of past-month
substance use or misuse among Asian
Americans versus non-Hispanic White
Americans by comparing the frequency
of past-month use of each substance
in 2016 to 2019 versus in 2020. Given
excessive counts of no self-reported
past-month drug use, we performed
zero-inflated Poisson regression and
logistic regression analyses. Our aim
was to conduct DID analyses, and esti-
mate adjusted changes in past-month
drug use and adjusted odds of past-
month drug use, respectively. In the
zero-inflated Poisson models, the inci-
dence rate ratio (IRR) of the difference
(2016-2019 vs 2020) in difference
(Asian vs White Americans) represents
the adjusted change rate of the risk of
using or misusing each substance among
Asian Americans relative to that of non-
Hispanic White Americans before versus
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during the pandemic. We used the PS-
adjusted weights in all the DID models to
generate nationally representative esti-
mates for each type of substance use.”
We also controlled sociodemographic
and clinical characteristics to obtain
doubly robust estimates of the change
in past-month substance use or misuse
among Asian Americans compared
with non-Hispanic White Americans
and predicted the excess zeros. Double
robust estimates for a DID analysis in-
corporate both PS and outcome esti-
mation and examine the actual average
difference in outcome change rate over
time between the 2 racial groups, even
if either the PS model or the outcome
model is misspecified.?® We conducted
sensitivity analyses using imputed and
original substance use data to ensure
that the significant change was not driv-
en by imputation. The NSDUH Methodo-
logical Summary and Definitions report
provide details about the imputation

approach .4

RESULTS

Table 1 presents the sample characteris-
tics of Asian and White American adults.
Before PS weighting, both racial groups
were significantly different on all the
control variables except for gender and
health insurance coverage. However,
after we used the PS-adjusted weights,
all the control variables were not signifi-
cantly different between the 2 groups;
this is evidence of well-balanced sam-
ples in both groups. Table 2 and
Figures A and B (available as a supple-
ment to the online version of this article
at http://www.ajph.org) present the
average frequency of past-month sub-
stance use or misuse and the percent-
age of any use or misuse for Asian
American and White American adults
from 2016 to 2020 after applying the
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TABLE 1— sample Characteristics of Asian American and Non-Hispanic White Adults: National Survey
on Drug Use and Health, United States, 2016-2020

Non-Hispanic Asian Non-Hispanic White (n=120087)
Variable (n=10727), % Unweighted, %* P Weighted, %" P
Gender A7 73
Female 52.6 51.4 52.9
Male 47.4 48.6 47.1
Age group, y <.001 .99
18-25 15.1 11.6 15.3
26-34 20.1 14.1 20.0
35-49 30.6 226 30.4
50-64 20.0 26.9 20.1
265 14.2 24.9 14.2
Education <.001 >.99
<high school 6.7 7.7 6.8
High school graduation 12.5 24.7 124
Some college 211 31.8 211
College graduation 59.7 35.8 59.7
Employment <.001 .88
Full-time 52.5 489 52.7
Part-time 13.7 133 13.6
No work 4.2 3.0 3.9
Other work 29.6 34.7 29.8
Total family income, $ <.001 >.99
<20000 11.5 121 11.4
20000-49 999 21.0 26.3 21.0
50 000-74 999 13.2 16.4 13.1
275000 54.4 45.2 54.5
Marital status <.001 >.99
Single 28.1 23.8 28.3
Married 62.7 55.4 62.5
Divorced 3.1 6.6 6.2
Widowed 6.2 14.2 3.0
Living area <.001 91
Large metro 80.1 48.6 80.3
Small metro 17.6 331 17.4
Nonmetro 23 183 2.2
Health insurance coverage 0.06 .96
Yes 94.1 93.3 94.1
No 5.9 6.7 5.9
Overall health condition <.001 >.99
Excellent 26.8 20.5 27.0
Very good 38.8 38.6 38.8
Good 26.7 28.1 26.4
Fair or poor 7.7 12.8 7.8

Note. Sample size was n = 130814.

2Unweighted refers only to propensity score weighting. Percentages were survey-weighted to be nationally representative and may not add up to 100.
PWeighted refers to propensity score-adjusted weighting. Percentages were weighted using the propensity score-adjusted weights.
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TABLE 2— Past-Month Substance Use or Misuse Before and During the Pandemic Among Asian vs White Americans: National Survey on
Drug Use and Health, United States, 2016-2020
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Note. Sample size was n = 130 814. Frequency of sedative misuse was too low to estimate and therefore was not included.

®Mean and SE of the number of days using or misusing substances in the past month were estimated using combined propensity score weight with sampling weight data.

PPercentage of individuals using or misusing substances in the past month was estimated using combined propensity score weight with sampling weight data.
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PS-adjusted weights. The reported aver-
age frequency of all substance use or
misuse among Asian Americans was
lower than that of White Americans.
However, except for marijuana use,

the use of most substances by White
Americans did not increase linearly.

Before 2020, White Americans de-
creased cigarette and alcohol use and
pain reliever misuse but increased mar-
ijluana use. Use of the other substances
either increased and then decreased or
the opposite. By contrast, Asian Ameri-
cans’ use or misuse of most substances
decreased and then increased before
2020, except that cigarette use de-
creased and cocaine use increased
consistently. Notably, Asian Americans'
use or misuse of most substances in-
creased considerably in 2020—especially
compared with data from 2018 and
2019—except for marijuana use and
pain reliever misuse.

Figure 1 presents adjusted estimates
comparing Asian Americans’ past-
month substance use with that of White
Americans based on the results of DID
analyses using zero-inflated Poisson re-
gression and logistic regression models.
After we used the PS-adjusted weights
and controlled for covariates, the ratio
of the IRR of alcohol use for 2020 ver-
sus 2016 to 2019 among Asian Ameri-
cans to the same IRR among White
Americans was 1.3 (95% confidence
interval [CI]= 1.1, 1.7). The ratio of IRR
of cocaine use over time among Asian
Americans to the same IRR among White
Americans was 3.0 (95% Cl = 1.2, 7.5).
The IRR of tranquilizer use not direct-
ed by a medical doctor among Asian
Americans over time was 17.2 times
(95% Cl =5.4, 55.0) the same IRR
among White Americans. However,
there were no differences between
Asian Americans and non-Hispanic
White Americans in the IRR of cigarette
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Cocaine Imputed 3.0(1.2,7.51) _——
Unimputed 3.0(1.3,7.1) | ----- -
Pain reliever misuse Imputed 1.4 (0.6, 3.3)
Unimputed 1.8(0.7,4.5) e e SEE T
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Incidence Rate Ratio
b
Past-Month Use (Y/N) OR (95% Cl)
Cigarettes Imputed 1.2(0.7,2.0) —t -
Unimputed 1.2(0.7,2.0) o]
Alcohol Imputed 1.0(0.8,1.3) —.—
Unimputed 1.1(0.8,1.4) -
Binge drinking Imputed 1.2(0.9,1.7) +-—
Unimputed 1.3(1.0,1.7) L - -
Marijuana Imputed 0.8(0.6,1.2) —a
Unimputed 0.8(0.6,1.2) -om -
Cocaine Imputed 0.6(0.1,2.8) —#—b——
Unimputed 06(0.1,2.8) —w—=-f-------
Pain reliever misuse Imputed 1.6(0.2,12.8)
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Tranquilizer misuse Imputed 49(0.7,36.2)
Unimputed 5.1(0.7,37.8) L e R
f T 1
0.50 2.0 8.0 40.0

Odds Ratio

FIGURE 1— Results of Difference-in-Difference Analyses Examining the Change of the (a) Incidence and (b) Prevalence
of Past-Month Substance Use or Misuse Among Asian vs White Americans Before and During the COVID-19 Pandemic:
National Survey on Drug Use and Health, United States, 2016-2020

Note. Cl = confidence interval; IRR = incidence rate ratio; OR = odds ratio. The sample size was n = 130 814. All models controlled for gender, age,
race/ethnicity, education, employment, income, marital status, urban vs rural residence, health insurance, parental status, and self-rated health. Stimulant
misuse was excluded from the analyses because of the nonparallel trend in 2016-2019 between the 2 racial groups. We estimated IRRs, ORs, and 95% Cls
using the propensity score-adjusted weight. IRRs were the exponents of coefficients in multiplicative zero-inflated Poisson regression models.

use, binge drinking, marijuana use,

and prescription drug misuse in 2020
compared with the previous 4 years.
Finally, there were no significant differ-
ences between the 2 racial groups in
the odds ratio of any substance use or
misuse in 2020 compared with before.
More details are presented in Tables A
and B (available as a supplement to the
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online version of this article at http://
www.ajph.org).

DISCUSSION

We investigated the change in substance
use or misuse among Asian American
adults in 2020 using the most recent
5-year NSDUH data. Our aim was to

explore the possible population-wide
impact of increased anti-Asian hate inci-
dents. As hypothesized, we found a sig-
nificant increase in the incidence rate of
past-month alcohol and cocaine use
and tranquilizer misuse among Asian
Americans in 2020 compared with the
previous 4 years relative to White Ameri-
cans in 2020. In particular, the IRR of
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tranquilizer misuse among Asian Ameri-
cans for 2020 versus 2016 to 2019 is
more than 17 times the IRR among
White Americans.

The first full year of the COVID-19
pandemic was 2020, when there was a
noticeable increase in reported incidents
of anti-Asian violence and harassment.
Although anti-Asian violence is not new
in US history, exposure to extensive
news coverage of such incidents may
have had a significant impact on the well-
being of Asian Americans and those
who personally experienced such inci-
dents. Other factors, such as the stress
of the pandemic itself, might have
accounted for the increased substance
use or misuse.

However, the fact that the increase
was greater among Asian Americans
than among White Americans suggests
that more in-depth research is needed
to test whether more types of stressors
affect Asian Americans or whether
there is greater susceptibility to sub-
stance use among Asian Americans.
Even so, this study using DID analysis
supports our hypothesis: in 2020, com-
pared with 2016 to 2019, Asian Ameri-
cans, compared with White Americans,
experienced an unusual increase in in-
cidence, but not prevalence, of stress-
related substance use or misuse. Al-
though there were no significant differ-
ence in prevalence changes, the recent
increase in past-month use or misuse
incidence changes of the 3 types of sub-
stances among high-risk Asian Ameri-
cans relative to White Americans calls for
more comprehensive assessment, iden-
tification, and treatment resources in
Asian American communities. Our find-
ings suggest that health care practi-
tioners should record the history of us-
ing alcohol and drugs such as cocaine
and tranquilizers when working with
high-risk Asian American patients.

Previous research suggests that alco-
hol is more socially acceptable than
other substances as a type of stress-
coping substance in many Asian cul-
tures.? However, substantial variations
in alcohol consumption exist among
different Asian subgroups when they
experience perceived discrimination.
One study found that everyday discrim-
ination was significantly associated with
increased drinking behavior among
Vietnamese immigrants but not Filipino
or Chinese immigrants.*®

Factors such as acculturation, general
attitudes toward drinking, family drink-
ing history, availability of support when
facing stress, and physiological reac-
tions to alcohol ingestion contribute to
diverse drinking behaviors across vari-
ous groups of Asian Americans.®' White
Americans’ alcohol and cocaine use de-
clined from 2016 to 2020, which could
have also contributed to the more sig-
nificant differences in alcohol and co-
caine use among Asian Americans in
2020 compared with White Americans.
Alcohol is socially considered less harm-
ful than illicit drug use or prescription
drug misuse.®' However, more recent
data are needed to evaluate whether
any high-risk Asian American subgroups
have continued their increased use of al-
cohol since 2020. It would also be useful
to explore what prevention strategies or
programs Asian American communities,
especially high-risk subgroups, can use
to alleviate COVID-19-related stress and
prevent high-risk subgroups from adopt-
ing long-term drinking behaviors.

Less is known about tranquilizer use
among Asian American groups. Indivi-
duals may use tranquilizers to seek re-
lief from heightened affective states
caused by long-term stress disorders.
Still, the link of stress-related dysfunc-
tion with tranquilizer use increases
shared vulnerabilities and increases the
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likelihood of developing both psychiat-
ric and substance use disorders.?? The
findings of this study are consistent with
recent research showing an increasing
trend in tranquilizer use among Asian
Americans compared with use in other
racial/ethnic groups.® However, we did
not find prevalence change of tranquiliz-
er use between the 2 racial groups. It
would be worth exploring whether the
increased use of tranquilizers has oc-
curred without versus with a prescrip-
tion more frequently or at higher
dosages than prescribed and whether
it is associated with polydrug use disor-
ders. Our findings suggest that culturally
responsive psychoeducation programs
should incorporate more instruction to
explain the side effects of tranquilizer
misuse and how high-risk Asian Ameri-
cans can access alternative stress-coping
Strategies.

Although we did not find any signifi-
cant change in the odds of cocaine use,
the change in frequency of cocaine use
increased more among Asian Ameri-
cans than among White Americans in
2020 compared with the change in
previous years. The temporal trend
in cocaine use among Asian American
populations was relatively low and sta-
ble until the pandemic. However, unlike
other stimulants such as methamphet-
amine, cocaine is perceived to be mild,
less stigmatized, and less dangerous—
more of a luxury recreational drug than
other stimulants—especially in some
young Asian American communities.?
Therefore, during the pandemic, Asian
Americans, especially those with access
to cocaine, might have considered co-
caine use more socially acceptable or
less harmful than before. However,
similar to alcohol use, cocaine use
among White Americans also declined
from 2016 to 2020. That also explains
the more significant increase among
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Asian Americans. Future research is
needed to investigate the correlates of
cocaine use and its patterns among
Asian Americans.

Public Health Implications

The evident increase in the 3 types of
substances studied among Asian Amer-
icans during the pandemic calls for
attention from health and law enforce-
ment systems and policymakers. Policy-
makers and those who allocate resources
should focus on multilevel violence pre-
vention efforts, such as antiracial dis-
crimination public education programs
and more security support from law en-
forcement, particularly in Asian commu-
nities exposed to heightened racial/
ethnic harassment and violence. Asian
Americans seek substance use treat-
ment least frequently than other

racial groups. Health policy and com-
munity organizations should develop
culturally appropriate ways to engage
Asian Americans in using socioculturally
responsive substance treatment and
prevention services.

Limitations

Our study had a few noteworthy limita-
tions, which prompt suggestions for fu-
ture work. First, the data in 2020 were
collected mainly in quarters 1 and 4
because of the lockdown. There were
fewer samples in 2020 than in previous
years. Nevertheless, we adjusted our
sampling weight and our propensity
score weighting based on the sample
size change. We also acknowledge the
potential bias that may have occurred
because of seasonal usage when com-
paring substance use in 2020 and sub-
stance use in 2016 to 2019. However,
we compared the average frequency
of use of each substance of interest in
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the past month by season for 2016 to
2019, and none of the data on sub-
stance use or misuse were significantly
different across the 4 quarters of 2016
to 2019 except for binge drinking and
marijuana use. Future research is need-
ed to investigate the seasonal differ-
ences in substance use when quarter
information is available.

Second, the study included a relative-
ly large sample of Asian Americans.
However, very few Asian American
respondents reported using sedatives.
We were unable to obtain an adjusted
estimate of sedative use from the mod-
el. The low frequency of certain types
of substance (e.g., tranquilizer) misuse
in 2016 to 2019, especially for Asian
Americans, could also threaten the
accuracy of the estimation. Future re-
search needs to continue observing the
seasonal trend when such information
is available. A national survey targeting
Asian Americans' mental health and
substance use is required to create
more accurate estimates. Because of
data set limitations, we were unable to
disaggregate the diverse ethnic groups
of Asian Americans in the United States.
A broad array of ethnic, cultural, eco-
nomic, geopolitical, immigration-related,
and other factors contribute to hetero-
geneous substance use patterns be-
tween these groups.®* Future surveys
need to incorporate measurement of
these critical factors so that disaggre-
gated analysis can be conducted.

Finally, although our study suggests a
higher risk of some types of substance
use or misuse in 2020, it is unclear to
what extent the social environment of
hatred affected Asian Americans be-
cause of racial discrimination and how
this relates to their substance use spe-
cifically. Additional studies are needed
to collect data on racial discrimination

and investigate how exposure to racial
discrimination is linked with substance
use among Asian Americans.

These limitations notwithstanding,
this study elucidated a more significant
increase in the change of some sub-
stance use or misuse among Asian
Americans—whose use had been
lower than that of other racial/ethnic
groups—than among White Americans.
Relying on the conventional approach
of comparing the frequency change of
use across racial/ethnic groups would
leave out highly relevant groups that
could benefit from prevention and inter-
vention programs to curtail their upward
use. The utility of DID analysis for this
study goes beyond planning for sub-
stance use programs; it can also play an
important role in other major interven-
tion programs related to physical, men-
tal, and behavioral health problems. 4JPH
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Rural-Urban Differences in Vaccination
and Hesitancy Rates and Trust: US
COVID-19 Trends and Impact Survey

on a Social Media Platform, May
2021-April 2022

Sada Soorapanth, PhD, Rex Cheung, PhD, Xinzhi Zhang, MD, PhD, Ali H. Mokdad, PhD, and George A. Mensah, MD

5 3 See also Callaghan, p. 615.

Objectives. To analyze rural-urban differences in COVID-19 vaccination uptake, hesitancy, and trust in
information sources in the United States.

Methods. We used data from a large survey of Facebook users. We computed the vaccination,
hesitancy, and decline rates and the trust proportions among individuals hesitant toward COVID-19
information sources for rural and urban regions in each state from May 2021 to April 2022.

Results. In 48 states with adequate data, on average, two thirds of states showed statistically significant
differences in monthly vaccination rates between rural and urban regions, with rural regions having a
lower vaccination rate at all times. Far fewer states showed statistically significant differences when

comparing monthly hesitancy and decline rates for urban versus rural regions. Doctors and health

professionals received the highest level of trust. Friends and family were also among the most trusted

sources in rural areas where the vaccination uptake was low.

Conclusions. Rural-urban difference in hesitancy rates among those still unvaccinated was much

smaller than the rural-urban difference in vaccination rates, suggesting that access to vaccines may be

another contributor to the lower vaccination rates in rural areas. (Am J Public Health. 2023;113(6):
680-688. https://doi.org/10.2105/A]PH.2023.307274)

idespread vaccination is the
Wmost critical public health mea-
sure to control the COVID-19 pandemic
and promote community health. How-
ever, self-reported likelihood of receiv-
ing a COVID-19 vaccine has varied over
time,"? and a significant proportion of
US children and adults, including health
care personnel, remain unvaccinated.?
COVID-19 vaccination intent, knowl-
edge, attitudes, and beliefs vary among
different populations and geographic
areas. Even among essential workers

680 Research PeerReviewed Soorapanth etal.

who put themselves at high risk to
keep up the operations and services
of local communities, only about 70%
had received more than 1 vaccine
dose by early June 2021, which is
similar to vaccination rates among the
general adult population.* Younger
adults, non-Hispanic Black persons,
and those with lower socioeconomic
status were more likely to hesitate in
receiving vaccination, according to
the Census Bureau's Household Pulse
Survey.>®

Numerous studies and systematic
reviews have been conducted to assess
factors associated with COVID-19 vaccine
hesitancy and uptake in the United
States. In general, findings in these
studies suggest that vaccine hesitancy is
highly correlated with sociodemographic
factors such as gender, race/ethnicity,
age, education level, occupation, and
income status as well as political prefer-
ences and religious affiliations.”™"
Although these studies focus on the
disparities in vaccination hesitancy and
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coverage associated with sociodemo-
graphic factors, rural-urban discrep-
ancies in hesitancy and vaccination
coverage remain incompletely under-
stood. Studies that directly compare
vaccination uptake and hesitancy in
rural and urban areas at a national
scale are lacking.

Published data suggest that the major
determinants of vaccine hesitancy are
trust in vaccine safety and effectiveness,
risk perception of COVID-19 infection,
and trust in government and authori-
ty.2"213 Trust in science is critical in
biomedical research and public health,
especially among underserved popula-
tions. However, misinformation, ineffec-
tive communication, unconscious bias,
and limited community engagement
contribute to mistrust. Public health
interventions to address misinforma-
tion and improve vaccination uptake
have proven effective. For example,
people who received a provider recom-
mendation for COVID-19 vaccination
were more likely to be vaccinated than
were those who did not receive such a
recommendation.’* Disparities among
whether people have a primary care
provider could therefore lead to dispari-
ties in vaccination hesitancy and uptake.

Similar to the studies on vaccination
uptake and intent, most studies on trust
in COVID-19 information sources have
focused on its association with sociode-
mographics.” "7 A few focused on the
role of health professionals in building
trust in vaccines."’~'? Bogart et al.?°
demonstrated the importance of having
a close social network in building trust
and encouraging vaccination among a
sample of Black participants. There is a
gap in the literature in understanding
differences in trust among people living
in urban and rural areas nationwide.

We investigated the rural-urban differ-
ences in vaccination uptake, hesitancy,

and trust in sources of COVID-19 infor-
mation to further understand variations
in attitudes and potential influences

to achieve better vaccination coverage
for all.

METHODS

We based our study on data from the
COVID-19 Trends and Impact Survey by
the Delphi Group at Carnegie Mellon
University, in partnership with Facebook
(Delphi US CTIS).?" The Delphi US CTIS
is a large, cross-sectional survey about
COVID-19 that has been delivered daily
on the Facebook platform to randomly
selected users in the United States
since April 2020. The survey collected
data on various aspects of the pandem-
ic, such as COVID-19-like symptoms,
vaccination, testing, risk behaviors, and
other health and economic impacts.
The survey weights were developed
in stages to adjust for sample biases.
To adjust for selection and nonre-
sponse biases, the inverse probability
approach was used to create weights
so that the study sample reflected the
active adult population of Facebook
users. To adjust for coverage bias, the
weights were poststratified to match
the US Census age and gender distribu-
tion for each state so that the sample
reflected the general population in the
United States. More details of the sur-
vey can be found in Salomon et al.??
Because the survey weights did not
adjust for all sociodemographic factors,
we took an extra step when comparing
the difference in vaccination rates be-
tween urban and rural regions. Details
can be found in the "Analysis” section.

Study Design

Our primary goal was to compare vacci-
nation rates and vaccination hesitancy

RESEARCH & ANALYSIS

among rural and urban areas of the
United States. Because vaccine hesitan-
cy is mainly caused by mistrust in the
COVID-19 vaccines and information
people receive, our secondary goal was
to compare participants’ level of trust
of various information sources.

We analyzed the responses to the
following survey questions:

1. Have you had a COVID-19 vaccina-
tion? (Yes; No; | don't know)

2. If avaccine to prevent COVID-19
were offered to you today, would
you choose to get vaccinated? (Yes,
definitely; Yes, probably; No, proba-
bly not; No, definitely not)

3. How much do you trust the follow-
ing sources to provide accurate
news and information about
COVID-19?

a. Doctors or other health pro-
fessionals you go to for medi-
cal care

b. Scientists and other health
experts

c. Centers for Disease Control
and Prevention (CDC)

d. Government health authorities
or officials

e. Politicians

f. Journalists

g. Friends and family

h. Religious leaders

For each source, the respondent could
select 1 of the following responses:
“Do not trust,” “Somewhat trust,” or
“Trust.” This question was shown to all
respondents.

Outcome Variables

Our study had 4 outcome measures:

1. Vaccination rate: the proportion of
respondents answering “yes” to
the first question. We excluded

Research Peer Reviewed
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“| don't know” responses and miss-
ing values when computing the
vaccination proportion.

2. Hesitancy rate: the proportion of
unvaccinated (i.e., answering “no”
to the first question) respondents
answering “yes, probably” or “no,
probably not” to the second
question.

3. Decline rate: the proportion of the
unvaccinated (i.e., answering “no”
to the first question) respondents
answering “no, definitely not” to
the second question.

4. Trust proportion: the proportion of
the “trust” responses to each source
in the third question. Although
this question was presented to all
respondents, we focused on the
respondents who are unvaccinated
(i.e., answered "no” to the first ques-
tion) and hesitant (i.e., answered
“yes, probably” or “no, probably not”
to the second question).

The diagram illustrating the flow of
outcome variable development is avail-
able in Figure D (available as a supple-
ment to the online version of this article
at http://www.ajph.org).

It should be noted that we defined the
hesitancy rate to include unvaccinated
individuals who are inclined to receive or
not receive the vaccines, hence repre-
senting hesitancy both toward and
against the vaccination. We believed this
would more accurately represent
people’s uncertainty about the vaccina-
tion. This definition might be different in
research in which the notion of hesitancy
focuses on those who decline or are

inclined not to receive the vaccines.”"©

Timeline

Because the eligibility for vaccines was
expanded to all adults and adolescents

Peer Reviewed  Soorapanthetal.

in May 2021, we analyzed the Delphi
US CTIS monthly data starting with May
2021 and extended the analysis over a
1-year period ending with April 2022.

Rural or Urban
Classification

Using the zip code variable in the sur-
vey, we grouped the respondents by
state. For each state, we classified the
respondents’ location as rural or urban
by mapping the zip code to the Rural-
Urban Commuting Area codes.?> We
classified the location as “urban” for
Rural-Urban Commuting Area codes
ranging from 1 to 3, and “rural” for
those ranging from 4 to 10.

Analysis

We aggregated the data by month and
computed the vaccination, hesitancy,
and decline rates for each state. Because
of small sample sizes, we excluded New
Jersey, Rhode Island, and Washington,
DC, when analyzing the vaccination
rates and further excluded Alaska,
Delaware, Hawaii, North Dakota,
Vermont, and Wyoming when analyzing
the hesitancy and decline rates.

We also stratified the rates in each
state by rural versus urban areas. We
plotted the rates over time and com-
pared them between rural and urban
areas. We adjusted all estimates using
the survey weights provided by the
Delphi Group to match the age, gender,
and state profiles of the US population.?*

To test whether the rates in rural and
urban areas were significantly different,
we fitted a survey-weighted generalized
1> for each state. We used
an individual's region (rural vs urban) as

linear mode

an independent variable, and we used
vaccination status (or vaccine hesitancy
or vaccine decline) as the dependent

variable. To control for educational sta-
tus (which was not adjusted by survey
weights), we included education as an
independent variable in the model to
ensure that any differences we saw
came from geographic region only.
When fitting the model, any confound-
ing factors attributed to education
were absorbed by the education vari-
able coefficient, where any remaining
effect could then be attributed to rural
and urban differences. We performed
all computations in the statistical soft-
ware R, version 3.6.3 environment,
using the swyglm function in the survey
package.?® We performed the tests
for all states at a significance level of
P <.05. We applied Bonferroni correc-
tion to adjust for multiple comparisons.
For each month from May 2021 to
April 2022, we also calculated the dif-
ference in the vaccination rates be-
tween urban and rural areas in each
state. We then ranked the differences
across 48 states (because of small
sample sizes, we excluded New Jersey
and Rhode Island) from the smallest
(rank = 1) to the largest (rank = 48)
values for each month. We then aver-
aged the ranking values over 12 months.
To analyze trust in COVID-19 informa-
tion sources, we computed the trust pro-
portion for each source by month and
plotted it over time to reveal the trend.
We plotted the trust proportions across
8 sources for comparison. We also devel-
oped the plots separately for rural and
urban areas to evaluate the differences.

RESULTS

The vaccination rate slowly increased
over time for both urban and rural
areas (Figure 1). The median vaccina-
tion rate increased, with some fluctua-
tions, from 0.78 in May 2021 to 0.82 in
April 2022 in urban areas and from
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I FIGURE 1— Five-Number Summary of Vaccination Rates Across 48 US States in a Particular Month: May 2021-April

2022

0.70 to 0.73 for the same months in
rural areas. The rate was clearly lower
in rural areas, and this pattern persisted
across all months. The vaccination rates
in rural and urban areas were significant-
ly different in, on average, 67% of states
in almost all months (range = 58%-77%;
Table 1).

The states with the largest discrepan-
cies in vaccination rates were lllinais,
Ohio, Missouri, Nebraska, North Dakota,
and Texas; whereas Hawaii, Mississippi,
Montana, South Dakota, West Virginia,
and Wyoming were among those with
the lowest discrepancies. In the 6 states
with the highest discrepancies, the dif-
ference in the vaccination rates between
rural and urban areas was mostly more
than 10% (8.3%-18.7%) for all 12 months
(Figures A-D; Table A [available as a sup-
plement to the online version of this arti-
cle at http://www.ajph.org]).

Hesitancy Rate

The hesitancy rate among the unvacci-
nated fluctuated slightly but had a de-
creasing trend over time in both rural
and urban areas (Figure 2). From May
21 to April 22, the median hesitancy
rate decreased from 0.41 to 0.27 in the
urban areas and from 0.37 to 0.25in
the rural areas. However, compared
with the vaccination rate, the hesitancy
rates between urban and rural areas
were significantly different in, on aver-
age, only 4% (range = 0%-10%) of the
42 states investigated (Table 1).

Decline Rate

The decline rate among the unvaccinated
fluctuated with an increasing trend
(Figure C). From May 21 to April 22, the

median decline rate increased from 0.49
to 0.70in urban areas and from 0.54 to
0.72 in rural areas. Comparison of the
trend equation of the number of unvac-
cinated individuals declining the vaccines
and that of the number of unvaccinated
individuals revealed that both variables
decreased over time, but the former vari-
able decreased more slowly than the lat-
ter. This is likely because individuals
strongly opposing the vaccines did not
change their opinions easily. Because the
denominator (the number of unvacci-
nated) of the decline rate decreased fas-
ter than the numerator (the number of
unvaccinated declining the vaccines), the
decline rate increased over time.
Comparing the decline rates in urban
and rural areas, the rates were signifi-
cantly different in an average of 10%, or 4
of 42, states (range = 0%-26%; Table 1).
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TABLE 1— uUs states Showing a Significant Difference in
Vaccination Rates, Hesitancy Rates, and Decline Rates in Urban
and Rural Areas: May 2021-April 2022

No. (%) States Showing Significant Difference

Month/Year Vaccination Rates® Hesitancy Rates” Decline Rates”
May 2021 30 (63) 3(7) 11 (26)
June 2021 33 (69) 4(10) 7(17)
July 2021 28 (58) 2(5) 7(17)
August 2021 35(73) 3(7) 9 (21)
September 2021 34(71) 0 (0) 1(2)
October 2021 33 (69) 1(2) 3(7)
November 2021 33 (69) 1(2) 2(5)
December 2021 29 (60) 3(7) 4 (10)
January 2022 37 (77) 1(2) 3(7)
February 2022 32 (67) 0 (0) 1(2)
March 2022 31 (65) 0 (0) 0 (0)
April 2022 31 (65) 0(0) 1(2)
Minimum 28 (58) 0 (0) 0 (0)
Maximum 37 (77) 4 (10) 11 (26)
Mean 32 (67) 1.5 (4) 4.1 (10)

“Data from 48 states (because of small sample sizes, we excluded New Jersey and Rhode Island).
PData from 42 states (because of small sample sizes, we excluded New Jersey, Rhode Island, Alaska,
Delaware, Hawaii, North Dakota, Vermont, and Wyoming).

Trust Proportion

Among all information sources, doctors
or other health professionals had the
highest proportions of trust responses,
followed by scientists and other health
experts, friends and families, and the
CDC. Friends and families was consis-
tently among the top 3 sources of infor-
mation trusted by people living in rural
areas. Politicians had the lowest propor-
tion of trust by the public. All propor-
tions of trust among the top sources
decreased slightly between May and
August with the exception of trust in
friends and families, which remained
relatively stable over time (Figure 3).

DISCUSSION

We analyzed a large national public
health survey that surveyed a stratified

Peer Reviewed  Soorapanthetal.

random sampling of Facebook users
from diverse socioeconomic statuses
and geographic areas. We showed that
although the overall vaccination rate in-
creased over time, the vaccination rates
between rural and urban regions were
significantly different in most states,
and the rural regions had lower vaccina-
tion rates at all times. However, when
comparing hesitancy rates among
unvaccinated persons in rural versus
urban areas, there were no significant
differences in most states, implying
that, among those still not vaccinated,
the receptiveness of people to vaccines
may not be much different between ru-
ral and urban areas in most states. We
reran the analysis with the definition of
hesitancy used in other literature (i.e.,
focusing only on people who do not
want to receive the vaccines).”'©
Although this changed the numerical

results, it did not change our conclusion
qualitatively.

The rural-urban differences in vacci-
nation coverage have already been
reported in Saelee et al.?” However, we
not only analyzed the vaccination up-
take but further investigated the intent
or hesitancy, providing a more compre-
hensive understanding of rural-urban
differences with regard to the COVID-19
vaccination.

Our key finding that the vaccination
rates were significantly differentin rural
and urban areas but the hesitancy rates
(among those still unvaccinated) were
not has an important implication. It sug-
gests that access to the vaccines could
contribute to the lower vaccination rates
in rural regions. Thus, COVID-19 vaccina-
tion differences may be one more mani-
festation of the long-standing and more
general problem of health care access in
the United States. As of March 31, 2022,
5134 of 7832 (65.6%) designated pri-
mary care health professional shortage
areas are in rural areas.”® The North
Carolina Rural Health Research and Pol-
icy Analysis Center also reported a fluc-
tuation but an overall increasing trend
in hospital closures in rural areas since
2010.%% According to a Pew Research
Center survey conducted in 2018, 23%
of Americans in rural areas say access
to good doctors and hospitals is a ma-
jor problem in their community com-
pared with 18% of urbanites and 9% of
suburbanites.®

Our rural-urban vaccination rate dis-
crepancy analysis revealed the 6 states
with the largest discrepancies, ranging
from approximately 10% to 19%. The
map in Figure B shows that most of
these states are located in the Midwest.
Except for North Dakota, which could
not be evaluated because of its small
sample size, the rural-urban hesitancy
rates were not significantly different in
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most months. No definite conclusion
can be drawn from these data regard-
ing this phenomenon, and further in-
vestigation should be conducted with
other data sources to understand the
cause of this discrepancy.

2022

Lastly, our results from the analysis
of trust in information sources indicate
that doctors and health professions
received the highest level of trust, fol-
lowed by scientists and other health
experts. This conclusion holds for both
rural and urban areas. Friends and
family received the next highest level
among the respondents in rural areas
where the vaccination uptake remained
low. These findings confirm the results
in other studies, although they were
conducted in a smaller sample size
or focused on particular subpopula-
tions."?° Our results are based on

data from nationwide and diverse
populations, making the findings more
generalizable.

In general, poor health literacy has
been a key barrier to seeking care. The
hesitancy toward and misunderstand-
ing about COVID-19 vaccines and mis-
trust in science highlight this challenge.
A systematic review of 44 studies®'
reported a relationship between read-
ing ability and utilization of health care
services, health outcomes, and dispari-
ties in health care service utilization
and health outcomes. Studies in the
review found that patients with low
reading ability were more likely to not
receive basic services such as influenza
and pneumococcal immunization and
cancer screenings. Rural areas are still
behind urban areas in their literacy
rates. According to the report by Pew

FIGURE 2— Five-Number Summary of Hesitancy Rates Across 42 US States in a Particular Month: May 2021-April

Research Center,? 35% of urban resi-
dents have college degrees compared

with 19% in rural counties.

These findings emphasize the need
for public health programs that can en-
gage local communities with their health
care providers, community-based orga-

nizations, and other community partners

to provide accurate, science-based infor-

mation, reduce vaccine hesitancy, and

promote vaccination uptake. Our analy-
sis also shows that the hesitancy rate
among the unvaccinated has had a de-

creasing trend over time in both rural

and urban areas, which may largely be
attributable to public health programs
such as the National Institutes of
Health-funded Community Engage-
ment Alliance Against COVID-19 Dispa-
rities (https://COVID19community.nih.
gov), RADx-Underserved Populations
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Note. CDC = Centers for Disease Control and Prevention.
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(https://radx-up.org), and the COVID-19
Prevention Network (https://www.
coronaviruspreventionnetwork.org).
Major academic health centers, rural
health centers, and community health
workers can also play important roles in
reducing rural-urban health disparities.
The rural-urban differences in
COVID-19 vaccination shown in this
study and in COVID-19-related health
outcomes reported elsewhere should
not come as a surprise. The pandemic
has accentuated the underlying pro-
blems that have long existed in rural
communities, in particular, unequal
access to care because of hospital clo-
sures, health care personnel shortages,
misinformation and mistrust, and insuf-
ficient communication outreach. Al-
though some progress has been made
to mediate the issues, including build-
ing community partnership programs
and expanding the use of health inno-
vations such as telemedicine, a more
comprehensive approach is necessary.

Limitations

This study has several limitations. First,
the results rely on the accuracy of the
survey reporting. Trolling responses ex-
ist in surveys.®? Second, the survey may
contain repeated respondents. Accord-
ing to the survey description,®’ each
respondent was sampled in the survey
every 1 to 6 months. Therefore, our
analyses were conducted on a monthly
basis to ensure the uniqueness of the
respondents. Although it was unlikely
that the respondents would take the
same survey repeatedly from month

to month, because we did not know to
what extent the survey contained re-
peated respondents across months, we
chose a rather conservative approach
to compare the rural-urban outcomes
in each month only.

Third, because of limited information
and sample sizes in the current survey
data, we were unable to address rurali-
ty among different rural areas by states
and its potential impact on access to
COVID-19 vaccination and migration
strategies. Although a town outside
Atlanta, Georgia, and a small frontier
city in eastern Colorado may both be
defined as “rural,” those populations
may differ substantially.

Fourth, the language coverage of the
survey and its impact on the represen-
tation of minorities in rural populations
have not been evaluated. However, the
survey was translated into Spanish,
Chinese, French, Brazilian Portuguese,
and Vietnamese. According to the 2020
census, 76.0% of rural populations
are non-Hispanic White, 9.0% are His-
panic, 7.7% are Black, 2.5% are Native
American/other race, 1.0% are Asian,
and 3.9% are non-Hispanic multira-
cial.®3 Therefore, the languages cov-
ered by the survey should account for
the majority of rural populations. Lastly,
although we applied the survey weights
to adjust for sampling, nonresponse,
and coverage biases, there are still
factors that have not been accounted
for and could affect our results. For ex-
ample, the weights do not account for
income and political affiliation or philos-
ophy. These factors could affect the
ability to access the vaccines and atti-
tudes toward vaccination, hence affect-
ing the validity of our conclusion.

Conclusions and Public
Health Implications

The rural-urban difference in hesitancy
rates among those still unvaccinated
was much smaller than the rural-urban
difference in vaccination rates, suggesting
that access to vaccines may be another
contributor to the lower vaccination rates

RESEARCH & ANALYSIS

in rural areas. In both rural and urban
areas, trusted sources of COVID-19 in-
formation exist and can play a crucial
role in addressing misinformation and
distrust. Active community engagement
and outreach to rural communities to
improve awareness and access to vac-
cines is warranted. 4JPH
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Competencies, Training Needs, and
Turnover Among Rural Compared
With Urban Local Public Health
Practitioners: 2021 Public Health
Workforce Interests and
Needs Survey

Paula M. Kett, RN, PhD, MPH, Betty Bekemeier, RN, PhD, MPH, Davis G. Patterson, PhD, and Kay Schaffer, MPH

> & See also Harris, p. 607.

Objectives. To compare rural versus urban local public health workforce competencies and training

needs, COVID-19 impact, and turnover risk.

Methods. Using the 20271 Public Health Workforce Interest and Needs Survey, we examined the
association between local public health agency rural versus urban location in the United States
(n=29751) and individual local public health staff reports of skill proficiencies, training needs, turnover
risk, experiences of bullying due to work as a public health professional, and posttraumatic stress

disorder symptoms attributable to COVID-19.

Results. Rural staff had higher odds than urban staff of reporting proficiencies in community engagement,
cross-sectoral partnerships, and systems and strategic thinking as well as training needs in data-based
decision-making and in diversity, equity, and inclusion. Rural staff were also more likely than urban staff to
report leaving because of stress, experiences of bullying, and avoiding situations that made them think

about COVID-19.

Conclusions. Our findings demonstrate that rural staff have unique competencies and training needs

but also experience significant stress.

Public Health Implications. Our findings provide the opportunity to accurately target rural workforce
development trainings and illustrate the need to address reported stress and experiences of bullying.
(Am J Public Health. 2023;113(6):689-699. https://doi.org/10.2105/AIPH.2023.307273)

he COVID-19 pandemic has placed
Tconsiderable strain on the US pub-
lic health workforce. High turnover of
local health department (LHD) person-
nel has occurred, creating concern
about workforce needs and capacity.'?
These circumstances have com-
pounded stressors that LHDs faced be-
fore the pandemic, including

inadequate funding and support, insuf-
ficient staffing, and gaps in competen-
cies for promoting community
health.>™ This strain has been particu-
larly severe among rural LHDs through

an historical lack of investment and lim-

ited workforce capacity relative to their
urban counterparts.® Rural LHDs pro-
vide essential community services,

=
z
S
@
&
o

operating as safety net providers and

engaging in population-based services.

A deeper understanding of rural LHD

workforce assets and needs is critical

to providing effective support for

strengthening our rural public health

systems.”®

The public health workforce—including
nurses, environmental health
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professionals, epidemiologists, and
others—engages in population-
focused interventions, individual-level
direct services, and policy development
to protect the public's health and re-
duce disparities.® As public health sys-
tems have shifted efforts toward
population-based services, required
workforce competencies have also
shifted: skills are needed in community
engagement, cross-sectoral partner-
ships, systems thinking, and policy de-
velopment, along with capacity to pro-
mote health equity."®'? The pandemic
further highlighted needs for data sci-
ence and evaluation skills, which may be
underdeveloped among rural LHDs.”"?
Research is needed to understand rural
workforce competencies and gaps as
part of supporting provision of more
population-based services."

Rural LHD personnel confront unique
challenges in improving population
health in communities with limited
resources. Rural LHDs and their staff,
compared with their urban neighbors,
are the least well-resourced component
of our public health systems, with less
funding, fewer staff, and less training
because funding often depends, in part,
on an area’s tax base and local wealth.®
Rural LHDs also have smaller networks
of organizations with whom to partner,
further limiting their capacity, yet they
serve communities with higher rates of
risky behaviors and poor health out-
comes than urban areas.®'® Further-
more, rural LHDs tend to rely on clinical
service revenue, complicating their
ability to transition to providing more
population-based services & Larger
threats to LHD workforce supply and
development may also exist, including
geographical differences in staff turn-
over risk and the impact of COVID-19.

Previous LHD workforce research has
been largely limited to medium-sized
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and large LHDs and overall has lacked
rural-urban comparisons because of
data limitations.*'®"? For example, ini-
tial analyses from the 2021 Public
Health Workforce Interest and Needs
Survey (PH WINS) show that approxi-
mately 27% of respondents intended
to leave their agency in the next year; it
is unknown, however, how this differs
between rural and urban staff.! One
study of local competency gaps exam-
ined rural-urban differences but
focused on 1 state.'® Other studies
exploring competencies and training
needs have centered on or included
state public health employees without
sufficient attention to local jurisdic-
tions.?>?3 Furthermore, most studies
exploring workforce competencies,
training needs, intent to leave, and oth-
er outcomes using PH WINS have not
incorporated additional LHD organiza-
tional factors such as leadership back-
ground (e.g., physician, nurse) or public
health workforce supply. In this study,
we aimed to fill these gaps by compar-
ing rural versus urban LHD workforce
competencies and training needs,
COVID-19 impact, and turnover risk to
enable targeted investments, training,
and support for the rural LHD work-
force to serve their communities.

METHODS

We compiled a national data set including
individual-level LHD staff competencies,
training needs, COVID-19 experiences,
and staff turnover risk as well as LHD
characteristics and county-level demo-
graphics. Individual-level staff variables
came from the 2021 PH WINS, a nation-
ally representative survey of individual
state and local governmental public
health staff administered by the de
Beaumont Foundation and the Associa-
tion of State and Territorial Health

Officials." The 2021 PH WINS was sent
to 137446 nonsupervisors (tier 1 staff),
supervisors and managers (tier 2 staff),
and executives (tier 3 staff) in 47 state
health departments; 29 big city health
departments; 497 LHDs in states with
centralized, shared, or mixed public
health governance; and 259 decentra-
lized LHDs. The response rate for the
national sample was 35% (n = 44 732).
The same survey included respondents
from the US Department of Health and
Human Services Regions 5 (lllinois, Indi-
ana, Michigan, Minnesota, Ohio, and
Wisconsin) and 10 (Alaska, Idaho, Ore-
gon, and Washington) in the pilot
program “PH WINS for All.” This pilot
program collected PH WINS data
through a census of all LHDs in these
regions, including LHDs that had fewer
than 25 full-time equivalent employees
(FTEs), that served populations of fewer
than 25000, or both.?* These small
LHDs had not been included previously
in PH WINS. The methods for this cen-
sus survey portion of PH WINS are de-
scribed elsewhere,®* but these PH
WINS data representing staff serving
small population sizes are generally ru-
ral communities. Data on LHD organiza-
tional characteristics came from the
2019 National Profile of Local Health
Departments Survey (hereafter called
Profile) conducted by the National Asso-
ciation of County and City Health Offi-
cials (NACCHO). We derived county
demographic data from the 2020 Area
Health Resource File (AHRF). We linked
PH WINS and Profile data using NAC-
CHO identifiers and AHRF data via
county-level Federal Information Pro-
cessing System (FIPS) codes.

Our data set included only LHD
respondents to PH WINS (not state-
level respondents). The final sample
consisted of 29751 tier 1-3 staff
respondents from 742 LHDs.



Measures

Independent variables. The key inde-
pendent variable was the rural-urban
classification of respondents’ LHDs.
“Urban” was the reference category in
all regression analyses. We classified
LHDs as rural or urban using 2019 Pro-
file urban-rural designations for LHDs,
based on the National Center for
Health Statistics Urban-Rural Classifica-
tion scheme and frontier and remote
area (FAR) codes." LHD characteristics
included were whether the LHD direc-
tor was a clinician (physician, nurse,
dentist, veterinarian), whether the LHD
was accredited by the Public Health Ac-
creditation Board, and FTEs per 1000
population.?>2°

Individual-level LHD staff indicators
included public health practice tenure
(0-5years, >5years) and education lev-
el (master's degree or higher, less than
a master’s). County-level characteristics
of the LHD's jurisdiction included per-
centages of population unemployed,
persons in poverty, and persons older
than 25years with less than a high
school diploma, as well as percentages
of Black, Hispanic, and American
Indian/Alaska Native populations.

We examined other variables includ-
ed in past PH WINS analyses and other
research, such as whether an agency's
local board of health had policymaking
authority and LHD staff respondents’
race, ethnicity, and age. Because their
inclusion did not substantially affect
our results, these variables were not
retained in final models.

Dependent variables. We examined de-
pendent variables measuring skills,
training needs, COVID-19 impact, and
turnover risk. Tier 1, 2, and 3 respon-
dents reported proficiency in and

importance of skills in their day-to-day
work across 9 domains (e.g., “Data-
Based Decision-Making” and “Effective
Communication”; Figure 1). Skills and
training needs were measured by staff
tiers; all other outcomes were exam-
ined across all staff. Because of the
small number of tier 3 respondents
and the similar skills listed for tiers 2
and 3, we combined these tiers for
each tier-based outcome (“tier 2/3").

Likert scales measured skill proficien-
¢y (0 = not applicable, 1 = unable to
perform, 2 = beginner, 3 = proficient,

4 = expert) and importance (1 = not im-
portant, 2 = somewhat unimportant,

3 = somewhat important, 4 = very im-
portant). We transformed skill area vari-
ables (23 skills for tier 1 and 24 for tier
2/3) into binary variables (0 = unable to
perform or beginner and 1 = proficient
or expert). We excluded “not applicable”
responses, which ranged from 5% to
15% depending on skill area. We defined
“training need” to mean when respon-
dents reported skills as “somewhat
important” or “very important” to their
day-to-day work and they reported their
competency level for those skills as
“unable to perform” or “beginner,” similar
to how previous studies have defined
training needs.'®'%?% We transformed
training needs into binary variables

(1 = high importance and low skill and

0 = all other combinations, e.g., high im-
portance and high skill).

We assessed turnover risk by the
question, “Are you considering leaving
your organization in the next year?”
Those reporting intentions to leave
were asked to select among reasons. A
separate question asked whether
COVID-19 influenced their intention to
leave. We examined turnover risk and
influence of COVID-19 using binary vari-
ables, including intent to leave in the
next year (excluding retirement),
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reasons for intending to leave, and feel-
ing bullied, threatened, or harassed.
Two additional questions examined
COVID-19 impact in terms of COVID-19
posttraumatic stress disorder (PTSD)
symptoms and experiences of being
bullied or harassed due to being a pub-
lic health professional.” Measures of
PTSD symptoms used survey items from
an existing primary care PTSD screen.’

Analysis

We computed descriptive statistics and
used the X2 test for bivariate analyses,
evaluating significance at P<.01. We
used multivariable logistic regression
analysis to assess odds ratios of skill
proficiency, training needs, turnover
risk, and impact of COVID-19 for rural
versus urban staff; skill proficiency and
training needs were analyzed in sepa-
rate tier 1 and tier 2/3 models. We
constructed models using a phased ap-
proach, starting with bivariate associa-
tions between each outcome and
rural-urban location followed by other
staff, organizational, and community
characteristics. We present fully adjust-
ed models, displaying coefficients for all
analyses, along with 95% confidence
intervals, in exponentiated form.
Because our full PH WINS participant
sample included census survey respon-
dents from LHDs serving small popula-
tions or with small staffs, we did not
use the balanced repeated replication
weights included with the survey; inclu-
sion of weights would have decreased
our rural sample and removed small
LHDs.?*?” Approximately 5000 PH
WINS respondents did not have corre-
sponding LHD Profile data. The propor-
tions of rural and urban respondents
missing Profile data were relatively simi-
lar (rural: 827 [20%]; urban: 4011
[16%]). We analyzed models with and
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without these respondents; results
were not substantially different, and we
included respondents with missing
Profile data in our analyses. Sensitivity
testing also included analyses using
multilevel modeling techniques to ac-
count for clustering within and between
LHDs; clustering at this level accounted
for a small level of variance, with out-
comes similar to those in the logistic re-
gression analyses.

RESULTS

Most respondents self-identified as fe-
male, were 31 to 50years old, had
bachelor's or lower degrees, and had
worked in public health for 5 or more
years (Table 1). In rural areas, 75% of
respondents self-identified as White, a
much larger proportion than urban
staff (48%). Staffing relative to popula-
tion size was higher in rural LHDs (0.9
FTEs per 1000 population) compared
with urban LHDs (0.6 FTEs per 1000
population). More urban than rural
LHDs were accredited (64% vs 32%).
On average, a higher percentage of ur-
ban versus rural populations were at or
below the federal poverty level accord-
ing to US Census criteria (15% vs 12%),
with lower median household incomes
($51200 vs $65000) and lower percen-
tages identifying as Black (9% vs 12%)
or Hispanic/Latinx (6% vs 10%).

Distribution of Outcomes
of Interest

Tier 1 (nonsupervisors) and tier 2/3
(supervisors and executives) rural staff
reported lower proficiency than urban
staff in corresponding tiers in almost
all skills; training needs aligned with
responses indicating low proficiency.
A lower proportion of rural than urban
staff reported an intention to leave in

the next year for reasons other than re-
tirement (19% vs 25%, respectively).
However, higher proportions of rural
than urban staff reported an intent to
leave because of COVID-19 (18% vs
15%), being bullied or harassed be-
cause of their work as public health pro-
fessionals (22% vs 16%), and avoiding
situations that made them think about
COVID-19 (a PTSD symptom; 40% vs
36%)." Descriptive statistics regarding
differences in rural versus urban
responses to each skill, training need,
intent to leave, and impact of COVID-19
are in Tables A and B (available as a sup-
plement to the online version of this ar-
ticle at http://www.ajph.org).

Regression

Skills and training needs. Figure 1 pre-
sents logistic regression results on
reported skill proficiencies. When we
controlled for staff-, organizational-,
and community-level factors, tier 1 ru-
ral staff, compared with urban staff,
had significantly higher odds of report-
ing proficiency in 2 of 3 skill areas with-
in the Community Engagement domain:
“Describe the value of community stra-
tegic planning” (adjusted odds ratio
[AOR] = 1.17; 95% confidence interval
[CI1=1.01, 1.35) and “Describe the
importance of engaging community
members in program design and
implementation” (AOR = 1.17; 95%
Cl=1.01, 1.35; skill names are abbrevi-
ated; full names are available in online
Table C). Similarly, tier 1 rural staff had
greater odds of reporting proficiency
in the 2 skill areas specific to Cross-
Sectoral Partnerships: “Collaborate
with public health personnel across
the agency” (AOR = 1.22; 95% Cl = 1.05,
1.41) and "Engage community assets
to improve health in a community”

RESEARCH & ANALYSIS

(AOR=1.23;95% Cl=1.07, 1.42). How-
ever, tier 1 rural staff had lower odds of
reporting proficiency in the following
skills: “Describe the value of a diverse
workforce” (AOR = 0.84; 95% Cl = 0.72,
0.99) and “Collect data for use in
decision-making” (AOR = 0.83; 95%
Cl=0.71,0.99). Tier 1 rural staff skill
deficiencies or proficiencies tended to
be consistent with the presence or ab-
sence of training needs; specifically, in
skill areas where rural staff were more
likely than urban staff to report profi-
ciencies (e.g., cross-sectoral partner-
ships), they were less likely to report
training needs and vice versa with re-
gard to areas where they were less like-
ly to report proficiencies (e.g., data for
use in decision-making; Figure 2).

In adjusted models, rural tier 2/3 staff
had higher odds than urban staff of
reporting proficiency in 7 of 24 skill
areas (Figure 1). Similar to tier 1 rural
staff, tier 2/3 rural staff had higher
odds of reporting proficiency in 2 of 3
skill areas in the Community Engage-
ment domains: “Engage community
members in program design and
implementation” (AOR = 1.27; 95%
Cl=1.01, 1.60) and “Apply findings
from a community health assessment”
(AOR=1.26;95% Cl=1.00, 1.59). Tier
2/3 rural staff also had significantly
higher odds of reporting skill proficien-
cy in 3 of 4 areas related to Systems
and Strategic Thinking: “Create a cul-
ture of/Apply quality improvement
processes” (AOR = 1.30; 95% Cl=1.03,
1.64); “Implement/Ensure successful
implementation of an organizational
strategic plan” (AOR = 1.35; 95%
Cl=1.09, 1.71); and “Build cross-sector
partnerships to address social determi-
nants of health” (AOR = 1.35; 95%
Cl=1.08, 1.70). Furthermore, tier 2/3
staff were significantly less likely to have
training needs in the latter 2 skill areas
(AOR=0.77 and 0.79, respectively;
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TABLE 1— selected Local Health Department (LHD) Personnel and Organizational Characteristics and
Community Demographics, Stratified by Rural-Urban Designation: United States, 2021

Total, No. (%) or Rural, No. (%) or Urban, No. (%) or
Mean =SD Mean =SD Mean =SD P
LHD Personnel
Total sample 29751 (100) 4845 (16) 24906 (84)
Gender <.001
Male 5355 (18) 662 (14) 4693 (19)
Female 23518 (79) 4037 (83) 19481 (79)
Nonbinary/other 488 (2) 77 (2) 411 (2)
Age, y A
<31 3877 (13) 588 (12) 3289 (15)
31-50 12995 (44) 2077 (43) 10918 (44)
250 9936 (33) 1708 (35) 8228 (33)
Race/ethnicity <.001
American Indian or Alaska 276 (1) 69 (1) 207 (1)
Native
Asian 1810 (6) 86 (2) 1724 (7)
Black or African American 4327 (15) 306 (6) 4021 (16)
Hispanic or Latino 5749 (19) 504 (10) 5245 (21)
Native Hawaiian or other Pacific 95 (0.3) 9(0.2) 86 (0.4)
Islander
White 15484 (52) 3627 (75) 11857 (48)
>2 races 1238 (4) 132 (3) 1106 (4)
Supervisory status .001
Nonsupervisor (tier 1) 22316 (75) 3704 (76) 18612 (75)
Supervisor/manager (tier 2) 6700 (23) 1003 (21) 5697 (23)
Executive (tier 3) 735 (2) 138 (3) 597 (2)
Education level <.001
Bachelor’s degree or less 20582 (69) 3788 (78) 16794 (67)
Master's degree or higher 8732 (29) 985 (20) 7747 (31)
Tenure in public health practice, y .002
0-5 10746 (36) 1846 (38) 8900 (36)
25 17376 (58) 2711 (56) 14665 (59)
LHD organizational characteristics
Lead executive is a clinician 10812 (36) 1058 (22) 9754 (39) <.001
Accredited 17619 (59) 1572 (32) 16047 (64) <.001
Organizational Characteristics
FTEs per 1000 population? 0.73 (1) 09(1) 0.6 (1) <.001
Community demographics
Population, 1000s 238 (585) 33 (23) 410 (751) <.001
Median household income, 59 (16) 51 (10) 65 (17) <.001
$1000s
% persons at or below federal 14 (5) 15 (5) 12 (4) <.001
poverty level®
% unemployed 3(1) 3(1) 3(1) <.001
% >25y with <high school 8 (4) 9 (4) 7 (3) <.001
diploma
% Black 11 (14) 9 (15) 12 (13) <.001
Continued
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Total, No. (%) or Rural, No. (%) or Urban, No. (%) or
Mean =SD Mean =SD Mean =SD P
% American Indian/Alaska 2 (5) 3 (6) 1(3) <.001
Native
% Hispanic/Latinx 8 (10) 6 (8) 10 (12) <.001

Note. FTE = full-time equivalent employee; LHD = local health department.

This was calculated using LHD FTEs reported in the 2019 National Association of City and County Health Officials Profile of Local Health Departments
survey and the 2020 population for that area (FTEs/population X 1000).

PAccording to US Census criteria.

Figure 2). Skill proficiencies and training
needs were also aligned in the Data-
Based Decision-Making domain: rural
tier 2/3 staff had significantly lower
odds of reporting proficiency in “Use
valid data” (AOR = 0.70; 95% Cl = 0.53,
0.93) and significantly higher odds of
having a training need in this area
(AOR=1.46;95% CI=1.10, 1.55).

Turnover risk and COVID-19 impact. In
logistic regression analyses of turnover
risk and impact of COVID-19 (Figure 3),
rural staff across all tiers were less likely
than urban staff to report an intent to
leave in the next year (AOR = 0.73; 95%
Cl=0.64, 0.83). They were also less
likely to report an intent to leave be-
cause of lack of acknowledgment or
recognition (AOR = 0.73), lack of oppor-
tunities for advancement (AOR = 0.69),
pay (AOR = 0.67), and lack of flexibility
(AOR = 0.51). However, when we re-
stricted the sample to staff intending to
leave in the next year (excluding retire-
ments, n = 7185), the odds of rural staff
reporting an intent to leave because of
stress were higher than those of urban
staff (AOR = 1.29; 95% Cl = 1.02, 1.60;
results not shown); other relationships
were unchanged in this analysis. The
odds of rural participants reporting
that they had been bullied or harassed
because of their work were 1.22 times
the odds for urban staff (95% Cl = 1.04,

1.32). In addition, rural staff had higher
odds than urban staff of reporting that
they avoided situations that made
them think about COVID-19 (AOR =
1.15;95% Cl=1.04,1.27).

DISCUSSION

Our findings provide novel information
regarding rural-urban differences in
skills, training needs, turnover risks,
and the impact of COVID-19 on the
workforce. They also suggest areas of
rural strength and concern. We found
that compared with urban LHD staff,
rural LHD staff reported greater profi-
ciency in skills related to community en-
gagement, cross-sectoral partnerships,
and systems thinking, but had greater
training needs in areas related to data-
based decision-making and to justice,
equity, diversity, and inclusion. We also
found that rural LHD staff were more
likely than urban staff to report being
harassed by individuals outside of their
LHD because of their work. Despite ha-
rassment, rural staff were less likely
than urban staff to report an intent to
leave their organization. However, of
staff reporting intentions to leave, rural
participants were more likely to report
stress as a reason for leaving; rural staff
were also more likely to report avoiding
situations reminding them of COVID-19,
whichis a PTSD symptom.

The rural-urban differences we iden-
tified highlight opportunities for public
health workforce development. Rural
staff proficiencies in community en-
gagement, cross-sectoral partnerships,
and systems and strategic thinking
skills are important for accomplishing
public health work—especially in rural
communities®—providing an opportu-
nity to build on these rural assets dur-
ing staff trainings and offering lessons
for urban LHDs. In addition, research
examining general public health work-
force capacity during and before the
pandemic found training needs with re-
gard to connecting effectively with
populations that have negative percep-
tions of public health; our findings sug-
gest that rural staff may be good
resources in developing such train-
ing.?® Finally, previous research indi-
cates that LHD directors with nursing
backgrounds are skilled in communica-
tion, collaboration, and partnering with
communities.'*2¢ Because many rural
LHDs are led and staffed by nurses, our
findings may reflect the presence of
nurses and suggest the efficacy of nurs-
ing leadership, which has been found
by others.'%2¢

At the same time, skill gaps among
rural staff, such as those related to
data-based decision-making and to jus-
tice, equity, diversity, and inclusion,
point to priorities for focusing rural
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a Planning to leave in the next year” — E
Reasons for Leaving
Lack of acknowledgement/recognition —— .
Job satisfaction '—0—5—‘
Lack of opportunities for advancement —— E
Lack of training '—.—E—‘
Leadership changeover —
Better opportunities outside of agency —
Pay —— B
Retirement E &
Satisfaction with your supervisor — E
Stress e
Lack of flexibility —— :
Weakening of benefits —_—————
Work overload/burnout ——
Organizational climate/culture ——
Lack of support ——
Job instability »—05—0
Reasons unrelated to my job '—0—3
Other —
Felt bullied or harassed due to my job as a public health professional - ——
0.2 of4 016 0'.8 110 112 114 116 1fs 210 212
AOR
b COVID made me want to leave e
Due to the Stress of COVID-19":
I have nightmares about COVID-19 or have thought about it when | did not want to — 2
| avoid situations that make me think about COVID-19 E —— ;
I am on constant guard, watchful, easily startled ——
I have felt numb or detached from others, activities, or surroundings '—:-0—‘ ;
00 02 04 06 08 10 12 14 16 18 20 22 8
AOR s
@
. . . . z
FIGURE 3— Regression Results Among Local Health Department Nonsupervisors, Supervisors, and Executives of (a) °
. . S
Rural vs Urban Intention to Leave and (b) Impact of COVID-19: United States, 2021
Note. AOR = adjusted odds ratio. All results are presented in their exponential form as AORs with urban as the reference category; AOR = 1.0 is not statisti-
cally significant. All outcomes are adjusted for local health department organizational variables (clinician-led, accreditation, full-time equivalent employees
per 1000 population), staff variables (tenure, education level), and community-level variables (% unemployed, % in poverty, % older than 25 years with <high
school diploma, % Black population, % Hispanic population, and % American Indian/Alaska Native population). Numerical values of AORs and confidence
intervals can be found in Table D (available as a supplement to the online version of this article at http://www.ajph.org). Results are presented at the total
staff level (nonsupervisors, supervisors, and executives) rather than by staff tiers.
“Excludes retirement.
PPTSD screening tool. The lead-in for this question was: “Has the coronavirus or COVID-19 outbreak been so frightening, horrible, or unsettling that . . . "
workforce development efforts. With decision-making and justice, equity, di-  such as use of data in decision-making,
respect to skill gaps in justice, equity, versity, and inclusion may have affected  and support growth of a more diverse
diversity, and inclusion, some rural rural LHD staff's preparedness for workforce to enable rural staff to effec-
communities have previously been pre-  COVID-19 and contributed to their tively serve marginalized members of
dominantly White and relatively homog-  stress, because data collection and increasingly diverse rural
enous, but increasing rural diversity analysis as well as abilities to address communities 293233
may be prompting rural staffs' recogni-  diverse community needs were impor- Our findings also show that COVID-19
tion of the need for these skills. The tant skills needed during the pandem- significantly affected rural staff, com-
lack of diversity among rural staff them-  ic.">%3" Given that rates of COVID-19  pounding prepandemic stressors
selves may also be contributing to, and  infections were high in rural areas, find-  from underfunding and inadequate
prompting, this training need.>'>?° Col-  ings suggest that resources should be  workforce capacity.* Along with greater
lectively, gaps in both data-based allocated to address known skill gaps, odds of reporting skill gaps in areas
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essential for COVID-19 responsiveness,
proportionally more rural staff reported
wanting to leave because of COVID-19
and overload or burnout. Further, burn-
out and stress were the second and
third most common reasons rural LHD
staff listed for wanting to leave. This is in
contrast to state and large- or medium-
sized health department respondents
in the 2017 PH WINS national sample
survey, where the second and third
most common reasons for wanting to
leave were lack of opportunities for ad-
vancement and workplace environ-
ment.?® Our study highlights the impact
of stress and COVID-19 on rural LHD
staff as evidenced by their greater

odds of wanting to leave because of
stress, of avoiding situations that made
them think about COVID-19, and of
experiencing bullying or harassment.

At the same time, even as they appear
to have suffered greater stress and
harassment than urban counterparts,
rural staff had less intention to leave
their job soon. Rural staffs’ reasons for
intending to remain in their positions,
despite notable challenges, deserve fur-
ther investigation.

Limitations

Our cross-sectional design limits the
ability to determine causality. We also
lack data on numbers of staff that have
left their jobs, limiting a comprehensive
understanding of the pandemic’s im-
pact and how turnover risk translates
to actual turnover. Furthermore, skill
proficiencies and training needs may
look different if formally assessed rath-
er than self-reported. Finally, the inabili-
ty to incorporate weights because of
our inclusion of small LHDs in Regions
5 and 10 may affect generalizability. De-
spite these limitations, evidence here
regarding rural public health workers

Peer Reviewed  Kettetal.

can inform important future workforce
research.

Public Health Implications

Rural LHD staff face multiple pressures
and changes to practice while grappling
with the long-term impacts of COVID-19
and increasing diversity in their com-
munities. Rural staff have also been
challenged both to provide clinical
services and to increase their focus
on population-based services while
responding to a pandemic. They do this
work with limited resources, including
inadequate funds and staffing.®'> Our
findings offer novel evidence regarding
rural staff skills and training gaps, pro-
viding evidence for effectively support-
ing and strengthening this workforce to
ensure readiness for future emergen-
cies. Greater investment is needed in
rural public health workforce develop-
ment that is based on the assets and
needs of rural staff and rural communi-
ties, including areas related to data col-
lection and use."®3> Opportunities also
exist to leverage rural staff competen-
cies in systems thinking and community
partnership for the lessons they can
offer urban LHD staff. Finally, this study
highlights urgent needs to address
turnover risk and reported stress,
burnout, and experiences of bullying
and harassment that have taken place
during the pandemic, especially for ru-
ral staff. Ensuring a resilient, prepared,
and thriving rural workforce is critical
to equitably addressing community
health needs and responding to future
pandemics. AJPH
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