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Global Public Health
Workers and Academics
Must Step Up Response

to War

ur young 21st century, already enduring

56 concurrent armed state conflicts,
now witnesses the outrageous invasion of
Ukraine. Itis time for public health to step up
on war prevention, and not merely relegate
ourselves to cleaning up war's ravages.

Health professionals called out the dangers of
nuclear weapons in the 1960s, and in the 1980s
collaborating US and Soviet physicians won the
Nobel Peace Prize for opposing war. The current
moment in Ukraine should re-energize a global
public health movement to prevent war.

Public health has much to offer. Our primary,
secondary, and tertiary prevention framework is
helpful. Weeding out the seeds of injustice, ineg-
uity, and weak governance prevents outbreaks
of violence. Before war came to Ukraine, we
failed to understand the history of competitive
geopolitical alignments and missed real primary
prevention opportunities to de-escalate them.

Once war is under way, public health has
secondary prevention tools to analyze atroci-
ties—weaponry, forced migration, corruption,
violence against health workers, and destruc-
tion of health and other life-giving infrastruc-
ture. We intervene with harm reduction: caring
for refugees and tending to soldiers' broken
minds and bodies.

In tertiary prevention, we rebuild health sys-
tems, as in eastern Ukraine, already weakened
from years of conflict-related damage. And we
advocate treaties to prevent the worst harms,
such as the 2008 Convention on Cluster Muni-
tions and the 2017 Treaty on the Prohibition of
Nuclear Weapons, signed by neither the United
States nor Russia.

Crucially, public health must recognize war's
many indirect consequences. We treat war as
mere wallpaper in the background of our real
public health work, but it fuels many ills on
both sides of conflicts. In the United States, vet-
erans are 50% more likely to be homeless. One
in five cases of partner violence is attributed to
combat exposure. Returning soldiers who join
police forces are more inclined to use force.
The US military is the single largest worldwide
consumer of oil, fueling climate change. Sub-
stance use disorder and suicide are tied to mili-
tary service. Funds are diverted from housing,
health, and education to feed war.

Editor's Choice  Hagopian and Jabbour

Russia’s soldiers, like US military forces, are
conscripted very young. They will face the same
neglect US veterans faced on returning from
Vietnam, Irag, and Afghanistan. Children of
wealth do not join infantry forces. Returning
veterans' despair and wounds are not a bud-
getary priority to the elites who profit from war.

Initially, new wars are enthusiastically
embraced, but thirst for war fades fast, leaving
long-lasting conflicts that drag on. Oligarchs
on all continents profit from wars, every time.
In the United States, arms sales to Ukraine
seem to be cocaine to the Lockheed Martin
Corporation and the Raytheon Technologies
Corporation. Russian arms dealers also profit
handsomely. It will take global citizen action to
rein in the war machines built by the perma-
nent members of the United Nation's Security
Council, all nuclear weapons states.

Ukraine's refugees are many, and they are
moving fast; supporting them is a daunting task.
They found welcome in EU countries, but those
who preceded them from the Middle East and
Africa, sadly, did not. More than 40 000 Indian
and African students in Ukraine are reporting
inequitable access to European escape routes.
Racismis both a contributor to and a conse-
quence of war.

We health professionals everywhere can use
our voices, values, expertise, and power to
make important contributions to war preven-
tion. This terrible moment should encourage us
to speak out clearly about the drivers of war,
including the corruption and greed of the war
industry, to build a popular movement for
peace.

For further reading, please see the
supplemental bibliography, available as a
supplement to the online version of this
article at www.ajph.org. 4JPH

Amy Hagopian, PhD

Editorial Board

AJPH

Samer jabbour, MD, MPH

Faculty of Health Sciences

American University of Beirut, Lebanon

5 Years Ago

Public Health Surveillance for
Communicable Diseases: From Rigid
and Static to Flexible and Innovative

Innovative public health surveillance for communi-
cable diseases today is a far cry from the rigid and
static public health surveillance systems in the 1970s
... The use of handheld digital devices has opened
the way for participatory real-time surveillance among
entire populations [such as] Flu Near You in the
United States and Flu survey in the United Kingdom
[which] hold the potential to provide more timely and
sensitive information for national and global alert,
and to provide information to participants about
vaccination and where to seek medical advice. ... To
reach their maximum potential of preventing illness
and saving lives, . .. public health surveillance systems
must ensure that the data they collect are freely
shared with all those who are able to use them for
the betterment of public health.

From AJPH, June 2017, pp. 845-846, passim

1 0 Years Ago

National Institutes of Health
Approaches to Dissemination and
Implementation Science: Current
and Future Directions

With the availability of linked community health
indicators, geospatial methodologies will make the
use of alternative designs more feasible and robust
given the explosion of publicly available and action-
able data under Open Government Platform
initiatives. .. . The major need is to develop methodol-
ogies that allow us to harmonize and integrate the
enormous amount of data becoming available. . . .
[Rlecent examples . . . demonstrate that these meth-
odologies and practical tools can be created. For
instance, vast amounts of information can be quickly
collated and summarized in dashboard applications.
Yet, we need new analytic methods to allow appropri-
ate analyses and meaningful use of these large
amounts of information. Methods are needed to
guide detection of signal to noise or chance findings
in such enormous data sets, to handle huge amounts
of longitudinal data, and to guard against inappropri-
ate inferences.

From AJPH, July 2012, p. 1278

DOI: https.//doi.org/10.2105/AIPH.2022.306870
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Impact of COVID-19 on
Reproductive Health Services

Kenya

COVID-19 has overburdened
health care systems worldwide,
resulting in disruptions to regular
care. Shikuku et al. investigated
the impact of COVID-19 on
reproductive, maternal, newborn,
child, and adolescent health
services in Kenya, as disruptions
were noted in other surrounding
countries. The authors used data
from the Kenya Health Information
System, managed by the Ministry of
Health, to compare utilization rates
early in the pandemic (March-
June 2020) to the prepandemic
period (March-June 2019). Using
this local hospital database,
Shikuku et al. found increases

in family planning use, including
injectable contraceptive uptake,
and greater rates for cesarean
deliveries. They also found an
increase in maternal deaths among
adolescents. This highlights the
intricacies of disruptions to care
during the COVID-19 pandemic
and the need to focus resources
on abating maternal deaths among
adolescents.

Citation. Shikuku DN, Nyaoke IK,

Nyaga LN, Ameh CA. Early indirect

impact of COVID-19 pandemic on
utilisation and outcomes of reproductive,
maternal, newborn, child and

adolescent health services in Kenya:

a cross-sectional study. Afr / Reprod

Health. 2021;25(6):76-87. https://doi.
org/10.1101/2020.09.09.20191247

Occupational Health in a
Tropical Climate

Thailand

Thailand's occupational heat
exposure standard is based on
a wet bulb globe temperature.
To determine whether this

Environmental Determinants
of COVID-19 Transmission

Chile

Correa-Araneda et al. examined

the role of environmental factors
in COVID-19 infection rates using
data from 360 cities representing

GLOBAL NEWS AIDI'I

A Dashboard to Analyze
Italy’s COVID-19 Data

Italy

Parolini et al. created a new
dashboard named epiMOX that
gathers historical epidemiological
data from 19 Italian regions

standard protects workers, 5 different climatic zones: desert, and 2 autonomous provinces. >
Phanprasit et al. monitored semiarid, Mediterranean, marine The dashboard provides a z
168 construction and factory west coast, and tundra from comparative analysis of the 2 5
workers, collecting workload February 23 to August 16, 2020. COVID-19 waves in Italy in 2020 2
classifications, physiological The authors defined infection rate and predicts the expected trend ,@
responses, workplace heat stress as the ratio of number of infected of the pandemic in the near s
factors, and self-reported heat inhabitants per week over the future. Using the dashboard, =
stress symptoms. They found total population times 100 | 000. Parolini et al. noted that (1) g
differences in body temperature Using daily climatic data obtained stringent nonpharmaceutical o
and reported symptoms owing from 159 meteorological stations, interventions in the early
to workplace compliance status. Correa-Araneda et al. found phase of an outbreak can slow
They determined an odds that transmission was affected transmission, and (2) the second
ratio of 1.85 (95% confidence the most by 3 factors: minimum wave of the epidemic in Italy had
interval = 1.44, 2.48) for the temperature, atmospheric a slower transmission rate but
presence of symptoms for each pressure, and relative humidity. had more widespread effects in
1° centigrade increase in wet bulb Transmission was greater in the country, leading to greater
globe temperature. The results colder and drier cities and when death rates and a greater need
indicate that current standards the atmospheric pressure was for intensive care. Using a
are protective when compliance low. These results are in line with compartmental epidemiological
is enforced; however, the authors studies from other parts of the model, the dashboard can
recommend the addition of world where transmission has predict the evolution of the
defined work-rest cycles as an been found to be enhanced in pandemic that can help decision
improved policy measure. colder and drier climates. making for implementation of
Citation. Phanprasit W, Rittaprom K, Citation. Correa-Araneda F, Ulloa- nonpharmaceutical interventions
Dokkem S, et al. Climate warming and Yéafiez A, NUfiez D, et al. Environmental in Italy.
occupat\on.al hea.tand hot environment determina.nts of COY\D—19Fran§miS§ion Citation. Parolini N, Ardenghi G, Dede’ L,
aij;'azrg;lq zzi?fa]n;.f;éﬁfglm. . across a W|d§ chlmat\c gradwént m} Chile. Quarteroni A A mathematical dashboard
. 1201:119-126. ps://doi. Sci Rep. 2021;11:9849. https://doi. for the analysis of Italian COVID-19
org/10.1016/j.shaw.2020.09.008. org/10.1038/s41598-021-89213-4 epideric data. Int Numer Method Biomed
Eng. 2021;37(9).e3513.
https://doi.org/10.1002/cnm.3513
I Prepared by Stephen Lewandowski, Megan Marziali, and Vrinda Kalia. Columbia University, New York, NY. Correspondence should be sent to the
AIPH Global News team at vk2316@cumc.columbia.edu.
DOI: https://doi.org/10.2105/AIPH.2022.306859
Global News 815
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ublic health practice necessitates
P effective advocacy for policies that
improve the conditions of our society
and thus the health of our communi-
ties. Advocacy for Public Health Policy
Change: An Urgent Imperative by Harry
Snyder and Anthony Iton is a concise
yet thorough work that outlines the
importance of advocacy for public
health practice and includes practical
steps on how to advance policy change
through advocacy. The book walks
readers through critical components of
designing and implementing an advo-
cacy strategy.

The first half of the book sets the
stage with the foundational skills
needed for advocacy. Readers are
coached through developing an advo-
cacy plan, gathering data, creating
effective communication strategies,
and building support through coalition
building and community organizing.
The second half of the book delves into
different spheres of advocacy including
advocacy through legislation, adminis-
trative advocacy, administrative peti-
tions, use of ballot and referendum
processes, and use of courts. The book
also examines how advocacy can func-
tion in a private-sector or multinational
organization setting and how direct
action can be used as part of an advo-
cacy strategy. The important issue of

funding and sustainability for advocacy
work is addressed as well.

The strengths of the book are its
readability and how the authors
expertly contain a large amount of
helpful information in a very manage-
able length of text. Thus, this book
would be a perfect addition to a
graduate-level course on advocacy and
could also be pleasurable reading for
anyone who wants to gain more knowl-
edge about the complex workings
of public health advocacy. The book
skillfully uses many diverse real-world
examples of advocacy in action that
serve to solidify the principles described
and make the lessons all the more
memorable for readers. The text pro-
vides many practical resources for those
who want to dive deeper into specific
topics.

The authors' years of experience
show not only in their ability to distill
very complicated work into digestible
parcels of information but also in the
nuggets of wisdom scattered through-
out the book. Many of these wise words
are “the sort of thing they don't teach
you in a textbook”; however, the
authors have made sure to include the
kind of sawy advice one gets from a
wise and seasoned colleague over cof-
fee. The authors do a great job of pro-
viding insights into the perspectives of
policymakers, why advocacy efforts
may be met with resistance, and ways
to use an understanding of policy-
makers' interests to achieve advocacy
goals.

The book is skewed heavily toward
advocacy in the context of the United
States, although toward the end it does
broaden its scope to make connections
to global health advocacy. Readers who
are primarily working in non-Us set-
tings may benefit from supplementing
this work with readings more focused



on the global health context or the
country in which they are working.

This book is an excellent primer for
effective policy advocacy in public
health and a helpful refresher on key
concepts for those steeped in such
work. The authors do a good job of
demystifying the advocacy process and
drive home the fact that anyone, no
matter their skill set or resources, can
find a way to engage in advocacy.
Armed with the knowledge within the
book's pages, readers will be able to
engage in effective advocacy for public
health. 4JpH
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>3 SeealsoXuetal., p.913.

n this AIPH issue, Xu et al. (p. 913)

helpfully detail an impressive imple-
mentation advancement of the unan-
nounced standardized patient (USP)
method as part of a large project to
longitudinally track the quality of pri-
mary care across a large geographic
area. New constraints imposed by the
COVID-19 pandemic required the team
to design new and resilient techniques
to ethically and safely conduct a large,
representative data collection effort in
China, the most populous country in
the world. The authors' initiative, the
Primary heAlth Care quAlity Cohort In
ChinA (ACACIA), was launched in 2017
with the original protocol published by
the authors elsewhere." ACACIA uses
USPs to collect data on the quality of
primary care, allowing the evaluation of
the appropriateness of care based on
the true underlying condition the USPs
simulate in clinical encounters with pro-
viders.? Using representative sampling,
the study overcomes selection issues
prominent in most “real patient” data.
These learnings have implications for
how future studies can develop

Editorial Kwan

resilient data collection infrastructure
in postpandemic primary care
environments.

CONTEXT: STANDARDIZED
PATIENT STUDIES

Western societies are largely familiar with
standardized patients (SPs) as a training
tool for medical students, but around
the world (especially in resource-
constrained settings and those without
easily accessible and routinely collected
data), the USP method has increasingly
become a popular option for obtaining
reliable care quality data. SPs are locally
recruited individuals who undergo train-
ing to portray—often unannounced—a
standardized, simulated case scenario
to a sample of practicing providers at
health facilities. After the visit, the SP
recalls elements of the encounter
through a structured questionnaire,
and the data captured are translated
into quality-of-care measures. Proce-
dures are strictly followed to ensure all
research conduct is ethical, and the

data reveal levels of appropriate and
inappropriate care provided.’

Itis important to recognize how
these data differ from medical records
and why USP data should not be con-
sidered a substitute for real-patient
data or vice versa. Because of standard-
ization, USP data allow researchers to
examine the care provided in response
to the same patient presentation by dif-
ferent providers composing an inten-
tionally designed sample. Because the
underlying condition is known (prede-
termined) by the researchers, several
crucial advantages exist over other data
types. First, the correct (and incorrect)
diagnosis and the appropriate (and
inappropriate) treatments are known by
design. Second, how a provider arrives
at a specific diagnosis through the pro-
cess of analyzing patient history and
conducting physical examinations,
known as differential diagnosis, can be
accurately evaluated. Third, provider
practice can be benchmarked to exist-
ing guidelines and the protocol(s) for
the condition(s) of interest. These nuan-
ces of appropriateness of care are diffi-
cult to ascertain when examining quality
of care data derived from real patients,
because the underlying conditions of
real patients are not known; only the
diagnosed conditions (if any) are avail-
able, and validated USP data have regu-
larly shown that most interactions result
either in no formal diagnosis or in incor-
rect diagnosis. For this and other rea-
sons (such as case-mix confounding)
described elsewhere, the USP method
has opened the door for researchers to
understand new and critical dimensions
of quality of care?

Before COVID-19, the evidence base in
global health for quality of care was rap-
idly expanding thanks to innovations in
USP study design. Government commit-
ments to improve health reflected a


https://doi.org/10.2105/AJPH.2022.306779

critical understanding that achieving
universal access to health care could
be detrimental if that care is not high
quality or equitable. Specifically, USP
studies across countries in Asia and
Africa (totaling more than 20 000
observations) amassed evidence
shedding new light on a wide variety
of quality-of-care topics, including pri-
mary care patterns, patient-provider
dynamics, the role of patient charac-
teristics, laboratory quality issues,
overuse of antimicrobial medicines,
provider decision-making, private sec-
tor engagement, public and private
sector differences, and new evaluation
approaches to quality improvement
interventions.® >

LESSONS: ACACIA
DURING COVID-19

In their article, Xu et al. detail three par-
ticularly notable elements related to
using USPs for health care research:
scale, scope, and use of technology. In
terms of scale, the study covers seven
Chinese provinces where nearly 400
million people—28.2% of China's 2020
population—reside.® For scope, where
other published SP studies typically
present one to five health conditions,
the team developed 12 SP case scenar
ios and implemented 11 presenting

conditions while laudably expanding
the available conditions to mental health
with a postpartum depression scenario.
Last, the use of technology throughout
the entire SP implementation process
from design to data collection, including
monitoring, appeared essential for
reducing expenditures without sacrificing
implementation fidelity.

In addition to building a resilient data
structure for capturing quality of care
measures, Xu et al. document lessons
and cost-conscious processes that

extend existing resources within the field
on how to implement the USP method
for health care quality research.’
Despite the wide scope of case scenar-
ios, the authors estimate that, by the end
of the project, the effort will cost less
than two million Chinese yuan (approxi-
mately US $300 000-$350 000 for 2200
planned SP visits, or US $136-$159 per
visit), falling within the lower bound of
average cost per visit in other studies
conducted in other settings.>

In addition to the implementation
learnings, Xu et al.'s study shows that
only 27.3% of SP visits have received
accurate diagnoses and 19.2% have
received entirely incorrect diagnoses.
If these trends persist, there is a case
to be made that these figures should
replace the findings from a 2007 sys-
tematic review reporting that providers
were performing 40% to 60% of recom-
mended guidelines; however, more care-
ful discussion is warranted on outcome
definitions, selection bias in analyzing
medical record data, and the ability to
generalize to other settings. Nonethe-
less, analyses derived from the ACACIA
project will certainly contribute to the
global understanding of why quality of
care is low and varied and what mecha-
nisms may improve the appropriateness
of care.

IMPLICATIONS: FUTURE
STANDARDIZED
PATIENT STUDIES

Not all SP studies will be able to replicate
the technigques mentioned with the
same level of efficiency, nor will all SP
studies be able to leverage the same
avenues as Xu et al. did. For example, in
the Quiality of Tuberculosis Care surveil-
lance study conducted in two Indian
cities, voice recording SP-provider
encounters was impossible in clinics

OPINIONS, IDEAS, & PRACTICE

we sampled because of noise pollu-
tion and the inability to decipher what
“take this medicine” and “that one
twice a day” referred to when listening
to recordings.® In addition, technology
use for capturing data after SP visits
proved difficult in monsoon season.

In terms of scale, not many studies
will be able to have an impact on such
a large population without spanning
data collection efforts across multiple
countries. On USP study implementa-
tion costs, a formal multistudy costing
analysis will illuminate the extent to
which upfront training and technology
costs and recurring human resource
and transport costs accounting for dis-
tance and spatial spread influence USP
study expenses. Certainly, the shared
learnings revealed through Xu et al.'s
experience can both provide a cheaper
way to conduct additional waves or
expand ACACIA in the future, and they
can provide ideas for other teams to
draw from when implementing small-
or large-scale studies of this kind.

CONCLUSION

A successful outcome of the COVID-19
pandemic may be that we are able to
better understand mechanisms to
improve quality of care, particularly for
subpopulations that continue to experi-
ence disparities. This cannot happen
without robust, cost-effective data struc-
tures that collect and monitor quality
improvement efforts. With these systems
in place to collect USP data across a large
geographic area, China will be equipped
with additional data to move the needle
on its pledge to “provide all citizens with
equal access to basic health care with
reasonable quality and financial risk
protection” as long as it has the will to
continue to be able to respond to the
issues identified from the data.® Xu et al.
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provide a critically important exposition
into what it takes to put quality-of-care
data first at a time when the world
grapples with how fragile health and
health care can be. The full results of
the ACACIA study and other postpan-
demic USP studies will be essential to
understand primary care environment
changes and levels of quality as govern-
ments, providers, and care seekers adapt
to new public health realities. 4JPH
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lthough social determinants are

Aincreasingly recognized as impor-
tant influences in health outcomes,
obtaining accurate data about social
determinants of health (SDH) is often a
challenge. Publicly available data may
be too coarse to be applicable to indi-
vidual patients, and screening programs
to collect individual-level determinants,
although expanding, are not yet opti-
mized. In addition, the debate about
the usefulness of community-level ver-
sus self-reported SDH data remains
open, with the former seen as more use-
ful for policymakers or population health
and the latter seen as more useful at the
individual clinical encounter level.”

In this issue of A/PH, Udalova et al.
(p. 923) demonstrate an approach to
fortifying the utility of community-level
data by linking Census Bureau data to
clinical data at the individual level. The
authors accomplished this through a
process that began with a complicated
data use agreement that required edu-
cation, negotiation, and specification on
both sides and ended with greater than
94% linkage between protected identifi-
cation keys from the Census Bureau
and the patients in the clinical data set.
Although 90% of the patient matching

was based on Social Security numbers,
the algorithm performed nearly as well
when Social Security number informa-
tion was removed from the data set.
The authors note that microlevel Cen-
sus Bureau data may be useful for
health systems in determining whether
they are serving a representative popu-
lation, correcting for bias in data sour-
ces, and evaluating estimates based on
larger area statistics (e.g., Census
blocks).

FACILITATING ACCESS TO
PUBLIC DATA

Although the authors are to be com-
mended for their perseverance, the
complicated process for obtaining a
data use agreement and exchanging
data, on both sides, is an opportunity
to increase access to data—obtained
through taxpayer funding—that can be
important in health care decision-
making. In addition, even though the
health care system in the article repre-
sents a variety of settings, including
urban areas, one wonders if the
approach is scalable to a more densely
populated urban environment or to
systems in which patient address data

OPINIONS, IDEAS, & PRACTICE AIDI‘I

are not updated regularly or more
likely to contain errors. One potential
outcome from this project could be a
template data use agreement or an
accessible, formal set of processes that
can further democratize access to
Census Bureau data, because institu-
tions without the commitment and
expertise of the authors may be miss-
ing out on these types of opportunities.
The Census Bureau could also work
with clinicians or health researchers

to determine how best to use or
integrate clinical and Census Bureau
data, as the authors note in their
future plans.

The authors have clearly demonstrated
the intersections of the missions of the
Census Bureau and their health care sys-
tem. The project provided a great deal of
two-way learning for both parties. Ideally,
this will be the first step in greater coop-
eration, with the Census Bureau receiv-
ing and developing methods to analyze
more expansive data sets from elec-
tronic health records and researchers
receiving data sets that cover a large
portion of their population. These
types of partnerships are great oppor-
tunities to demonstrate the value of
investment in data collection impor-
tant to public health and innovative
approaches to its use.

THE NEXT PHASE IN
SOCIAL DETERMINANTS
RESEARCH

In implementing data collection related
to SDH, as in this article, institutions
should explore several pertinent ques-
tions. How will they present the data or
the results of its analysis to the relevant
stakeholders? How will the insights pro-
vided by the data be put into practice,
through either population-level or indi-
vidual clinical interventions? At the
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patient level, do patients want their
physicians or other health care pro-
viders to know this much information
about them, regardless of its potential
beneficial impact?? At the system level,
if the data show gaps in social needs,
are community resources available
and sufficient to provide services to fill
the gaps?

The realization of the impact of SDH
has paralleled health care systems’
stepping into traditional public health
and sodial services® in areas such as
establishing supportive housing.* The
partnership with the Census Bureau
gives a roadmap for government, with a
focus on its own data and access to
complementary health data, to reinvest
in its traditional role as a provider of
many services that health systems and
community organizations are currently
providing.® These partnerships are also
opportunities for health care systems
and medical training programs to
broaden their understanding of the
role of public health and social determi-
nants in their patients’ overall health,
ideally leading to improved coordina-
tion between these traditionally siloed
sectors in improving outcomes.

Now that the authors have shown
how to obtain American Community
Survey data and link it to individuals,
they are poised to contribute to the lit-
erature and to help resolve the debate
around the real benefits and impacts of
obtaining data on SDH. As screening
and other data collection programs
around SDH have taken off, the litera-
ture about the impact of the data and
the ability to put the data to use to
improve patients’ lives and outcomes
remains sparse. Most of the literature
remains focused on process measures
(i.e., screenings or referrals completed)
rather than on health outcomes. With
access to plentiful data, now is the time

Editorial Cantor

for the community to move to the next
phase and establish robust evaluation
programs to measure the impact of
these programs, from data collection to
interventions addressing social deter-
minants, on patient and community
outcomes. 4JPH
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n 2020, an estimated 10.5% of US

households were food insecure, which
refers to not having access at all times to
enough food for an active, healthy life.”
Certain groups were disproportionately
affected, including households with chil-
dren, Black and Hispanic households,
and households with income below
185% of the poverty threshold." Food
insecurity is a known risk factor for poor
nutrition and chronic disease burden
and is conceptualized to have an impact
on health through various levels and
sources of factors (Figure 1).>> For exam-
ple, less money may constrict resources
allocated to food, health care, housing,
and other basic needs, all of which could
ultimately influence health outcomes.

FOOD INSECURITY-
RELATED INEQUITIES
DURING COVID-19

These existing disparities may be mag-
nified in the short term during the

COVID-19 pandemic because of rising
unemployment, economic disruptions,
social distancing policies, and over-
whelmed food-assistance programs,
despite long-term overall US household
food insecurity stability from 2019 to
2020."%*> In the May issue of AJPH,
Bertoldo et al. (https://bit.ly/3FhVxCa)
examine the food insecurity prevalence
in the United States and the associa-
tions with underuse of medical care
during the COVID-19 pandemic
because of cost, using a nationally rep-
resentative sample. A major finding of
the study was that, because of cost
concerns, forgoing eight types of medi-
cal care utilization was linked to food
insecurity experienced during the
COVID-19 pandemic; the odds of skip-
ping a treatment or medical test rec-
ommended by a doctor and skipping a
prescription refill because of cost con-
cerns were the greatest among food-
insecure adults compared with their
food-secure counterparts. The

OPINIONS, IDEAS, & PRACTICE A]p“

underuse of medical care can have an
impact on the management of existing
chronic diseases, treatment of acute
complications from COVID-19 and
other health conditions, and screening
and other preventive care, all of which
may have short- and long-term health
implications.

Regardless of food-security status, a
high frequency of forgone care (41%)
was reported in the overall US adult
population from March to mid-July
2020.° The decision to forgo medical
care may have been influenced by var-
ied individual and societal factors, such
as the emergency stay-at-home orders,
cancellation on elective surgeries, tem-
porary and voluntary closure of medi-
cal practices, the shift to telehealth
delivery, and avoidance because of
fear of viral exposure. Individuals may
have weighed risks versus benefits,
especially for preventive care, while fac-
ing an overwhelmed health system and
increased risk of viral exposure.

Among the various reasons, forgoing
medical care because of cost, and
especially treatment of disease (not
prevention) is more concerning as
these individuals might face greater
barriers and trade-offs between
medical care and other competing
demands. Food insecurity com-
pounded by the unique hardships
generated by COVID-19 can add to an
individual's vulnerability and to adverse
health effects experienced during the
pandemic.” Indeed, not only were
low-income adults and racial/ethnic
minority groups among the hardest hit,
but they also experienced worse
COVID-19-related hospitalizations and
deaths.?*’ Evidence suggested that
Black and Hispanic populations were
1.5 to 4 times more likely to be hospi-
talized and had 3.2 times the mortality
risk compared with White populations.”
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Existing economic and health disparities:

Largely driven by inequitable access to employment,
food, housing, education, health care, and other resources
in Black, Hispanic, and low-income households.

Aerging crisis during the COVID-19 pandemic\

Economic slowdown, shelter-at-home and social
distancing policy, unemployment and furloughs,
supply chain disruption, rising cost of living,
increasing demand for food aid, strained health care.

Household- and individual-level factors:

Financial constraints, COVID-19-related
income loss/job loss/health insurance loss,
trade-offs between food and other
competing demands, stress, high-risk
behaviors.

)/

Poor nutritional status and
eating pattern

Adverse health outcomes:

Increased risk of chronic
disease and related morbidity
and mortality, worse COVID-
19-related hospitalization and
deaths, poor mental health,
poor disease management.

FIGURE 1— Conceptual Model for Understanding the Impact of Food Insecurity in the Context of COVID-19 on

Nutrition and Health

Source. Modified from the framework published by Leddy et al.?

IMPLICATIONS FOR
FUTURE RESEARCH

Reference period is a key considering
factor for investigating the relationship
between food insecurity and medical
care disruptions; essentially, the refer-
ence period should be parallel for
these measurements. On average,
households classified as food insecure
in the annual US estimates using the
12-month reference period experi-
enced food insecurity in seven months
during the year, and about one fourth
of food-insecure households experi-
enced the associated conditions almost
every month." This illustrates the epi-
sodic nature of food insecurity; thus,
estimates based on a 30-day versus
12-month reference period may vary
considerably. In fact, in the measure-
ment of 30-day household food
insecurity from mid-November to
mid-December 2020, the Economic
Research Service reported an esti-
mated household food insecurity rate

Liu and Eicher-Miller

of 5.7% that was much lower compared
with the 12-month measure. A sub-
stantially higher prevalence is only
reported among households with a ref-
erence person who was unable to work
because of the pandemic (16.4% food
insecure in the 30-day period) and
households with a reference person
who was unemployed and was pre-
vented from looking for jobs because
of the pandemic (20.4% food insecure
in the 30-day period).”

Together, such evidence suggests
that the reference period has a critical
influence on the resulting estimates.
During COVID-19, food-insecurity epi-
sodes may have spiked in the begin-
ning and fluctuated over time when
government responses and community
efforts were put in place to combat
food insecurity. Therefore, the 18.8%
adult food insecurity noted in the Ber-
toldo et al. results offers a snapshot at
a brief timepoint during the COVID-19
pandemic that may not easily be com-
pared with other national estimates.

By January 2022, the COVID-19 hospi-
talizations reached record-breaking
numbers and hospitals were strained
across the United States because of
the highly transmissible Omicron vari-
ant.® Hospital admissions and shortage
of heath care workers reaching crisis
levels could affect anyone in need of
medical care but particularly those with
ongoing chronic disease and individu-
als without equitable access to care. In
light of the findings of Bertoldo et al.
indicating disparities in medical care
linked to food insecurity, additional
forgone treatment because of cost in
the current situation may occur. Addi-
tional studies to examine the extent of
COVID-19-related disruptions in pre-
ventive care versus ongoing treatment
and disease management in the food-
insecure population are important to
inform potential policy to mitigate dis-
parities. Furthermore, investigating
other reasons besides costs could help
uncover the most important drivers for
forgoing care during the pandemic and



how these reasons may differ across
food-security status in the long term.
Comparing the pandemic versus pre-
pandemic prevalence of cost-related
medical care underuse in food-
insecure populations would also be
informative.

Overall, investigating the impact of
COVID-19 on food insecurity and its
association with underuse of medical
care is critical in directing resources and
programs to the most at-risk groups. In
response to COVID-19, the federal gov-
ernment has passed temporary policies,
including changes and additions to
unemployment benefits, nutrition assis-
tance programs, stimulus payments, and
moratoriums on evictions.! Additional
relief was provided in the American Res-
cue Plan Act of 2021, including expan-
sion of the Affordable Care Act that
improves marketplace access and
affordability, subsidization of health
insurance continuation coverage for laid-
off workers, and incentivization for states
to expand their Medicaid programs, in
addition to issuing more direct payment,
extended unemployment benefits and
paid sick leave, housing assistance, and
additional resources for the COVID-19
public health response.? In 2021, the US
Department of Agriculture also updated
the Thrifty Food Plan, which led to a per-
manent increase in the Supplemental
Nutrition Assistance Program benefits."®
While causal evidence is not available,
these policies are likely to have been
influential in the stable overall US preva-
lence of food insecurity and suggest
their potential to reduce hardship and
improve equity. Research and political
will is further needed to determine effec-
tiveness of national and local policies to
build a stronger safety net to eliminate
food insecurity and related adverse out-
comes in the socioeconomically disad-
vantaged groups.? 4JPH
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n the world of HIV prevention and
I intervention, it is well recognized
that structural drivers such as political,
economic, and environmental contexts
increase individual-level HIV vulnerabil-
ity. Extensive evidence also documents
how the interplay between structural
drivers and social forces including stigma,
discrimination, and harmful cultural
norms can thwart HIV prevention efforts
that would otherwise reduce population-
level HIV incidence and prevalence. For
example, structural interventions such as
drug policy reforms have struggled in the
face of implementation gaps driven by
stigma and discrimination.

Similarly, there is substantial evidence
that individual-level biomedical preven-
tion and intervention efforts such as
early and routine HIV testing do not
achieve their full preventive potential
when implementation efforts lack consid-
eration of the sociostructural drivers of
HIV vulnerability. This review spotlights
two public health practice pieces describ-
ing distinct HIV prevention initiatives and
discusses how they integrate, or need to
integrate, intervention efforts at the

Kapadia

social and structural levels to meet
the goal of ending the HIV epidemic
in the United States and globally.

REDUCING ABUSIVE
POLICING OF PEOPLE
WHO USE DRUGS

A key structural intervention to reduce
harms associated with injection drug use
is removal of legal barriers to safer injec-
tion practices. These barriers include, but
are not limited to, legalization of syringe
possession and decriminalization of drug
possession. The movement to eliminate
these barriers is in response to the failure
of criminal and carceral models to pre-
vent injection drug use, the unsustainable
cost and resource burden associated
with maintaining these systems, and the
multiple levels of stigma and discrimina-
tion that these punitive models perpetu-
ate. Legalization of syringe possession
and decriminalization of drug possession
signal a structural shift in drug policy, one
toward a harm reduction model that at
its core prioritizes public health good for
disenfranchised people.

Given this context, Mexico has
decriminalized syringe possession,
legalized syringe sales at pharmacies,
and decriminalized the possession of
small amounts of drugs. Despite the
enactment of these policies, abusive
policing practices in areas of high drug
activity, such as the US-Mexico border
town of Tijuana, have weakened the
population-level impact of these struc-
tural interventions. To intervene and
reduce such practices, Baker et al. (p.
860) describe an initiative conducted
in partnership with the Tijuana Munici-
pal Police Department and the town's
police training academy to improve
knowledge of syringe possession laws,
enhance occupational safety by focus-
ing on preventing needlestick injuries,
and reduce negative attitudes toward
people who inject drugs by providing
information on the value of harm reduc-
tion strategies. The intervention, embed-
ded in the police academy and led by
trained police officers, reached 80% of
the police force (1806 officers) and,
among officers with correct knowledge
of syringe laws, resulted in 37% lower
odds of reports of arrests for syringe
possession.

This type of initiative serves as a
reminder that structural interventions
such as drug policy reforms cannot
effect positive change in isolation. To
realize the population-level benefit of
policy interventions such as drug policy
reforms, we cannot neglect institutional
cultures, practices, or social norms that
will otherwise undermine these reforms.
Also, as evidenced by Baker et al,, train-
ing initiatives for local police officers are
a necessary social intervention that
affects not only abusive policing practi-
ces but drivers of those practices—
stigma, discrimination, and lack of edu-
cation—that must be eliminated to cre-
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ate social environments supporting and
sustaining drug policy reforms.

INCREASING ACCESS
TO HIV TESTING

The second practice piece in this issue
addresses access to HIV testing among
people experiencing homelessness
(PEH). Onwubiko et al. (p. 881) describe
a collaboration between the Fulton
County Board of Health in Georgia and
a community-based partner organiza-
tion to expand HIV screening in Atlanta
homeless shelters by adding mobile
testing units and field teams. Increasing
access to HIV testing, in and of itself,
remains a cornerstone of HIV preven-
tion and intervention efforts.

First, increased access to HIV testing
can mitigate individual-level HIV vulner-
ability as well as population-level risk by
increasing knowledge of HIV serosta-
tus. Second, Black and Hispanic/Latino/
a/x as well as transgender people of
color are overrepresented among PEH
and are at heightened HIV vulnerability.
By increasing access to routine HIV
testing among PEH, we can strive to
reduce racial inequities in access to
testing and knowledge of HIV serosta-
tus. Third, routine HIV testing programs
available via community-based partner-
ships outside of medical or clinical set-
tings can target hard-to-reach PEH who
are both at heightened HIV vulnerability
and less likely to engage with traditional
care settings and can reduce structural
barriers to accessing much-needed
health care and social services.

But is increasing access to HIV testing
alone enough to move the needle in
HIV prevention? Clearly, HIV prevention
and intervention for PEH cannot and
must not stop at individual-level testing.
Biomedical and behavioral interven-
tions that include referral to accessible

HIV medical care, uptake of and adher-
ence to antiretroviral therapies, and
social support and treatment services
for substance use or abuse, mental
health needs, and alcohol dependence
are the wrap-around clinical and social
services that PEH require. Equally
important is access to safe, affordable,
stable, and supportive housing; such
structural interventions can not only
reduce HIV vulnerability but also
improve overall long-term health and
well-being among PEH living with HIV.
We need to advocate for and develop
intervention agendas that weave
together the biomedical and the behav-
ioral and are nested within structural
interventions that meet the specific
needs of the population of interest. For
PEH, failure to address the more chal-
lenging obstacles to housing solutions
will continue to undermine advances in
biomedical and behavioral
interventions.

WE NEED SOCIAL AND
STRUCTURAL HIV
INTERVENTIONS

The reality of declining budgets and
shifting priorities means that we need
HIV interventions that will fundamen-
tally change the underlying vulnerabil-
ities that have fueled HIV risks and
poor health for far too long. Social
interventions that reduce stigma and
discrimination and disrupt negative cul-
tural and social norms, in concert with
structural interventions to change the
economic, political, and environmental
determinants of HIV, will foster an envi-
ronment that allows biomedical and
behavioral interventions to achieve
maximal efficacy. In short, we need
coordinated interventions that impart
changes in real life and for real people
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to achieve a public health of conse-
quence. 4JPH
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nJanuary 2021, the US Interagency

I Council on Homelessness (USICH)
published a report detailing outcomes
of its efforts to address the effects of the
COVID-19 pandemic on people
experiencing homelessness (PEH)in
2020." USICH consists of leaders from
19 federal agencies and was authorized
by Congress in 1987 to coordinate the
federal response to homelessness.? The
council's stated mission in its COVID-19
response, which its report claims to
have achieved, was to “save lives and not
crash the emergency medical system.””

We write as an interdisciplinary team
conducting ongoing community-based
research in partnership with home-
lessness service organizations in Indi-
ana. Since April 2020, we have exam-
ined the challenges faced by PEH
during the COVID-19 pandemic and
the organizational-, community-, and
system-level responses with respect to
risk and impact mitigation. Our find-
ings, although specific to Indiana, raise
critical questions about the conceptual
framings, methodologies, and conclu-
sions presented in the USICH national
report.

Editorial Rodriguezetal.

Although the USICH report was pub-
lished under the previous administra-
tion, whose attempts to defund the
council and multiple low-income hous-
ing programs have been well docu-
mented,” it nonetheless continues to
be the latest available federal report on
the effects of the pandemic on home-
less populations in the United States.
Given its authoritative position as a gov-
ernmentally sourced communication,
we urge new USICH leadership to criti-
cally interrogate how these data on
PEH were conceptualized, collected,
and used?; to be clear about the
report's limitations; and to provide a
more nuanced and evidence-based
update on the status of the council's
ongoing efforts.

TROUBLING CLAIMS

The USICH report suggests that home-
less populations have fared better than
expected as a result of “early and firm
action” by federal agencies and claims
that COVID-19 cases and deaths
among PEH have been “significantly
and dramatically lower than had been

"1 Death counts,

originally projected.
described as more precise than
reported cases, serve as the primary
indicator of COVID-19's impact on PEH.
Preliminary data from the Centers for
Disease Control and Prevention (CDC)
indicate that there were 224 deaths
among PEH in 2020, which the report
augments by 15% to correct for an
estimated undercount based on unex-

" These cal-

plained “field observations.
culations formed the basis of USICH's
assertion that the US government
successfully accomplished its mission
to save homeless lives. USICH then
applied a ratio of 1.72, calculated
according to the ratio of deaths (344 497)
to cases (19 943 605) within the general
public in 2020, to the reported number
of PEH deaths and estimated that the
likely number of cases among PEH was
between 14241 and 15737. The report
concluded that the lower than expected
number of cases among PEH reported to
the CDC (12 111), relative to how high it
allegedly could have been, indicates that
the government's efforts “made a signifi-
cant difference in reducing the number
of positive cases and deaths among
PEH,” which were, notably, “lower relative
to the general public”’

These claims are conceptually and
methodologically unsound, especially in
light of overwhelming evidence show-
ing how structural inequities have con-
tributed to the unequal burden of
COVID-19 on disenfranchised commu-
nities and individuals. For example, the
COVID-19 pandemic has been espe-
cially deleterious for communities of
color and incarcerated populations.®
For similar reasons, the pandemic has
had devastating effects on PEH, as this
population chronically faces various
forms of systemic oppression (e.g.,
economic precarity, social stigma, and
discrimination) that exacerbate health
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disparities and marginalize them from

health and social services.”® PEH also

encounter heightened risk of commu-

nity transmission because of their con-
gregate living conditions.

Given that the pandemic has dispa-
rately harmed the most vulnerable, we
ask the following: By what logic would a
standard ratio based on the general
public in any way represent the experi-
ence of homeless populations? By which
measures, and as a result of which
actions, could PEH have fared “better
than expected”?

Undercounts of COVID-19 deaths and
positive cases are widespread within
the US health system,® which, for PEH,
is worsened by inconsistent data collec-
tion practices and data management
systems. The report omits any mention
of how imprecisely housing status is
registered in health systems'® and the
extent to which homelessness is under-
recognized in emergency hospital set-
tings."" Furthermore, the report fails to
provide a definition of homelessness
and focuses narrowly on unsheltered
individuals and those in homeless shel-
ters, ignoring the growing numbers of
hidden PEH who “couch surf” or are
otherwise unstably housed."?

Only half of providers that are part of
the Department of Housing and Urban
Development (HUD) Continuum of Care
program report using HUD's Homeless
Management Information System,'® and
in May 2020, 12% reported that pan-
demic data were not being systemati-
cally collected, citing HUD's delayed
requirement for COVID-19 data collec-
tion." Nearly a third of these providers
have service populations of 1000 people
or more at any point in time who are
mobile and, thus, difficult to reach and
test."* Agencies reporting to the CDC
have not been able to systematically test
members of this population, which may

have elicited a clearer picture of inci-
dence and mortality rates among PEH.
Missing from the USICH report is trans-
parency of and accountability for the lim-
itations of the reported numbers. Rather
than drawing conclusions based on
ratios applied to partial figures, we
encourage USICH to acknowledge what
is—and is not—supported by existing
evidence.

COUNTERING CLAIMS:
VIEWS FROM THE
FRONT LINE

Findings from our ongoing community-
based research in partnership with
frontline homelessness service organi-
zations in Indiana provide a divergent
view. Our data include in-depth inter-
views with the staff of homeless shelters
and other community-based organiza-
tions as well as the PEH they serve.' It
is evident that the burdens faced by
PEH and the general population are not
equivalent, and thus applying a general
ratio of deaths to cases is fundamen-
tally flawed. Our data reveal that PEH
are more likely to present with preexist-
ing health issues, suffer from poor
mental health, experience high rates of
substance use, and report low health
literacy, contributing to low adherence
to COVID-19 safety measures such as
mask wearing and social distancing.®

As one service provider explained,

Not only do they not have homes,
they all have horrible health. So, you
know the targeted criteria for those
who are at high risk for COVID? . ..
Well, that's almost everybody in here
[shelter].

Moreover, USICH's assertions about
PEH being “tested more often and at
a higher rate than the general public”’

are unsubstantiated. Our research, as
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well as a national study conducted by
the National Alliance to End Homeless-
ness, indicates that the opposite is
true.>'* Shelters throughout the country
have experienced staffing and supply
shortages,® making testing and contact
tracing exceptionally difficult. More than
half of Continuum of Care providers
reported having no testing capacity in
May 2020, and only 14% reported suffi-
cient capacity to test all individuals in a
shelter where someone had tested posi-
tive."* By November 2020, 46% of these
providers reported testing sheltered
people with known exposures, and only
15% reported doing so for unsheltered
people.™

Our qualitative data corroborate
these findings. As of December 2020,
Indiana homelessness service pro-
viders reported “just doing tempera-
ture checks” as a way to screen guests,
a method that fails to identify asymp-
tomatic individuals and does not reflect
CDC guidelines on COVID-19 testing.
According to one provider,

the only avenue that we have is to
call an ambulance and have [clients]
tested through the emergency
room. . . . But [they've] been sitting
in the same room together, so
they've already been exposed to
each other.

Testing capacities among homeless
populations were severely hindered;
therefore, data from service providers
reported to the CDC should be
acknowledged and treated as partial
and incomplete.

PROTECTION FROM, NOT
FOR, THE MOST
VULNERABLE?

The USICH report highlighted a mission
to “protect the emergency medical
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system.” The report presented emer-
gency hospital visit numbers to claim
that homeless populations used health
services less frequently than expected
throughout the pandemic: “in relative
percentage terms, the community of
homelessness has been visiting the
hospital for COVID-19 significantly and
dramatically less than the general
public.”’

Absent from the report is a discussion
of the social, structural, financial, emo-
tional, and geographic barriers faced by
PEH when seeking health care. PEH
report that patient-provider encounters
often feel dehumanizing, disrespectful,
and dismissive."® As one service provider
taking part in our research stated, “They
don't trust [medical providers] . . . theyve
never felt welcome there [hospital].”
Pandemic-related challenges such as
service disruptions and transitions to tel-
ehealth, the latter of which require tech-
nology largely unavailable to homeless
and other disadvantaged populations,
lead to health care encounters being
even more inaccessible to PEH.? The
report also does not specify whether
PEH sought care beyond emergency
medical services, nor does it acknowl-
edge that many hospital systems saw
reduced patient visits across all popula-
tions during the pandemic."’

We are critical of USICH's stated goal of
“saving life” by protecting the emergency
medical system from the incursion of
use by PEH. Saving is commonplace rhe-
toric that supports the defense of some-
thing deemed valuable and vulnerable
while inflicting harm by treating others,
such as marginalized communities, as
invulnerable and unworthy of protec-
tion."® Striving to protect the emergency
medical system from PEH conveys a
harmful message that it should be pre-
served for those presumably deemed
more deserving. In this context, USICH's

Rodriguez etal.

saving rhetoric exacerbates the dehu-
manizing health care encounters PEH
report by celebrating the underuse of
health services by a vulnerable popula-
tion during a pandemic. Regardless of
the rate at which PEH used health care
during the pandemic, underuse should
be considered an indicator not of public
health success but, rather, of enduring
forms of systemic neglect.

TOWARD CRITICAL
ACCOUNTABILITY

We draw attention to the USICH report
to consider the consequences of who
is—and is not—being counted.” As a
federal council, USICH's claims are posi-
tioned authoritatively and thus require
close scrutiny and accountability, espe-
cially when countered by first-hand,
frontline accounts.

Political motivation throughout the
pandemic has incentivized underreport-
ing or misrepresenting of data in the
United States to show a rosier picture.'”
Reports such as that of USICH result
from a dangerous line of thinking that
no data means no problem. The reality
is that homeless communities are sys-
temically undernoticed as a result of
poorly originated and inaccurate repre-
sentations of their multidirectional
needs. Slipping through the cracks is
part of being homeless in the United
States, where social safety nets have
failed to keep 600 000 people from
homelessness.?® Four months after
Congress allocated $4 billion in funding
for PEH as part of the CARES Act, just
29% had reached those in need.?’ Bar-
riers to accessing relief resources have
largely excluded PEH from stimulus
funding. As one PEH stated,

The system has become so inade-
quate to people like us, the

homeless . . . the government
doesn't care. . .. The ones that are
getting income, the ones on unem-
ployment, they're getting the stimu-
lus check. But true people that are
homeless, they ain't getting shit.

The USICH report demonstrates how
PEH also slip through the cracks of
research theories and methods. Rather
than hastening to embrace lower than
expected estimates of incidence, death,
or use of hospital services as evidence
of success, we encourage interrogating
the numbers further for what else they
may convey, such as barriers to care,
erasures, and not counting.” Critical
reconceptualizations of research on
homelessness may elicit alternative
“metrics” that tell fundamentally differ-
ent stories. Such considerations should
inform data-driven policies (e.g., the lat-
est CDC eviction moratorium order that
applied exclusively to counties with
high COVID-19 transmission rates dur-
ing the Delta variant wave®?), which can
be effective only if data are robust and
actually representative. With eviction
moratoriums ending and homeless-
ness projected to increase,?® a rigorous
understanding of the long-term effects
of COVID-19 on PEH has become even
more crucial.

Thus, we call on the current adminis-
tration and new USICH leadership to
invest in robust and critical data collec-
tion practices that elucidate the individ-
ual, community, and systemic realities
of homelessness. We call on public
health scholars to help redress the
marginalization of homelessness within
research on health disparities, which
contributes to the dearth of reliable
data on PEH that culminates in flawed
reports such as that of USICH.

Specifically, we call for rigorous
community-based, qualitative research



with PEH and homelessness service
providers around the country to con-
tribute experiential, observational, and
attitudinal insights toward a richer
understanding of the pandemic’s effect
on homeless populations. Pandemic
and disaster response efforts must
center the voices of vulnerable commu-
nities and the frontline providers who
best understand their specific needs
and contexts. In addition to envisioning
federal responses to public health crises
that are dramatically more inclusive of
the communities most affected, we call
for broader acknowledgment of home-
lessness as a systemic condition that
requires stronger commitment and
investment if it is to be ended rather
than simply mitigated. 4JPH
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he editorial by Rodriguez et al. in
Tthis issue of AIPH (p. 828) recounts
an episode in which the prior US admin-
istration took credit—based on flawed
data and analysis—for a sharply lower
rate of COVID-19 deaths among people
experiencing homelessness than had
been projected early in the pandemic.
Just one day before President Trump left
office in January 2021, in fact, the Trump
appointees at the US Interagency
Council on Homelessness (USICH)—the
federal coordinating entity made up of
leaders from 19 agencies with different
roles in responding to homelessness—
issued a report’ claiming success in
preventing the nation’s emergency
medical system from “crashing.” This tri-
umph supposedly stemmed from keep-
ing homeless populations out of that
system because they were relatively
free of COVID-19. The report further
claimed that homeless populations
had fared better than expected because
of “early and firm action” by those same
federal agencies.

These “conceptually and methodo-
logically unsound” claims about lower
death rates were almost certainly nei-
ther true nor verifiable, Rodriguez et al.
argue—not least because of under-
counts of both COVID-19 cases as well
as deaths. The authors also draw on

Dentzer

their own experience conducting
community-based research with front-
line homeless service organizations in
Indiana during the pandemic, citing facts
on the ground that refute the argu-
ment that proactive strategies such as
COVID-19 testing were keeping shel-
tered homeless populations safe.

As the editorial notes, the same admin-
istration also attempted to defund
USICH, the interagency homelessness
council, which has never been perma-
nently authorized by Congress and
limps by on a trifling annual budget of
less than $4 million annually. It is there-
fore not surprising that a government
entity that the administration held in
so little regard, and treated so poorly,
would issue a report so lacking in credi-
bility. But the far more important point
that the editorial implicitly raises is the
broader problem of “not counting” in
homelessness: the systematic undercol-
lection of data that shed holistic light on
“the individual, community, and systemic
realities of homelessness.” This problem
has transcended federal administrations
and extends across nearly all state and
local boundaries. It is also worsening,
even as the pandemic recedes and gives
way to postpandemic realities, such as
housing unaffordability, that threaten to
make homelessness only grow.

At a time when data are often termed
the “new oil"—an extremely valuable
resource in its own right—the existing
stock of data about homelessness has
for years been of questionable worth.
One long-standing reason is that differ-
ent federal agencies—among them, the
Departments of Education, Health and
Human Services, and Housing and Urban
Development (HUD)—use different
definitions of homelessness that are
inscribed into law, such that children
and families are included in some defi-
nitions but excluded from others.?

A 2010 Government Accountability
Office (GAO) report concluded that
this definitional ambiguity was one of
several reasons that homelessness
data “are incomplete, do not track cer-
tain demographic information well
over time, and are not always timely.”
More than a decade later, the pan-
demic and its aftermath have made
the GAO's critique truer than ever.

Consider HUD's annual Point-in-Time
count, which surveys the number of
people both inside and outside of shel-
ters who are experiencing homeless-
ness on a single night every January.
The pandemic seriously disrupted the
January 2021 count, as many of the
nation's more than 400 Continuums of
Care—the regional or local planning
bodies that coordinate housing and
services for homeless families and indi-
viduals—chose not to count unshel-
tered persons because of the high risk
of COVID-19 transmission.* As USICH
itself noted on its Web site in February
2022, in the end, “40 percent of com-
munities—including the places with the
highest levels of homelessness and
almost the entire state of California—
did not conduct a full unsheltered
count of people living in tents, cars, or
streets” (https://bit.ly/3JT5VRp). As a
result, the nation will never have
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reasonable estimates of the likely surge
in pandemic-driven homelessness that
occurred despite eviction moratoriums
and other valiant attempts to prevent it.

One might surmise that the receding
of the pandemic will ease some of these
data collection problems, but in fact the
growing challenge of housing unafford-
ability> could make matters worse. For
example, it is simply unknown how many
Americans who lack affordable housing
are among the so-called “hidden home-
less"—frequently or permanently “couch
surfing” with friends, relatives, or even
strangers willing to rent a bed for the
night—>but it's a good guess that many
of those waiting in line to collect federal
housing subsidies are doing s0.° Even if
they are captured as being part of a
“household” in Census Bureau surveys,
they will never show up in other federal
statistics about homelessness—impair-
ing both the nation’s understanding of
the dimensions of housing unaffordabil-
ity and potentially limiting policy inter-
ventions to address it.

In the end, housing and homelessness
are clear social determinants of health,
and having accurate and timely data
about the multiple dimensions of these
issues is critical to determining both the
health impact and the relative contribu-
tions that various policies could make to
curtailing or ending homelessness. In
addition to the call of Rodriguez et al. for
“rigorous, community-based, qualitative
research with people experiencing
homelessness and homeless service
providers,” there should be greater fede-
ral, state, and local investment and inno-
vation in various forms of homelessness
data collection. As USICH—now in the
hands of a different administration—
finalizes its new federal strategic plan to
prevent and end homelessness, its plans
for improving the counting—as opposed
to not counting—the people

experiencing the many facets of home-
lessness should be at the top of the
agency's checklist for action. 4JPH
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IV preexposure prophylaxis
H (PreP), a biomedical HIV preven-
tion intervention, reduces the risk of
HIV acquisition by upwards of 90% for
sexual encounters and 70% for injec-
tion drug use. If widely used, PreP has
the potential to help end the HIV epi-
demic in the United States." In 2015,
the Centers for Disease Control and
Prevention (CDC) estimated that app-
roximately 1.2 million people were at
high risk of acquiring HIV and had a clin-
ical indication for PrEP.? One of the four
pillars of the federal government's End-
ing the HIV Epidemic (EHE) initiative is
increasing access to and use of PrEP; in
fiscal year 2021, $386 million was
appropriated for the EHE initiative, of
which $102 million was allocated to pro-
vide “HIV testing, linkage to care, and
prescription of PrEP."" Additionally, an
objective of the National HIV/AIDS Strat-
egy for the United States (2022-2025) is
to increase PrEP coverage to 50% from
a 2017 baseline of 13.2%.2 Despite the
first PrEP antiretroviral being approved

Srikanth et al.

by the US Food and Drug Administra-
tion in 2012, less than 20% of those at
high risk of HIV received a PreP pre-
scription in 2019.%

There are inequities in PrEP uptake
across communities at higher risk for
HIV—BIlack and Hispanic communities,
cisgender women, transgender women,
and people living in the South—because
of high brand-name medication costs
and limited access to financial resources
to cover costs of PrEP-associated medi-
cal visits and laboratory tests, among
other factors.” Counterintuitively, the
most updated available PrEP-utilization
data demonstrate that health systems
and public health efforts have been less
effective at reaching those most at risk
for HIV. Black and Hispanic individuals
are estimated to have higher rates of
clinical indications for PreP, at 43.7%
and 24.7%, respectively.® Despite this, in
2016, almost 70% of PrEP users were
White, whereas only 11% were Black
and 13% were Hispanic.® There are also

disparities across gender, age, and
geography. PrEP uptake among men
was 14 times higher than uptake among
women in 2016, and people aged 25 to
44 years were more likely to be PrEP
users than people of other ages.®
The US South accounted for over half
of new HIV diagnoses in 2016 but
represents only 30% of all PreP
users.” Overall, Southern states had
the lowest levels of PrEP utilization
relative to HIV diagnoses.’

Although many programs provide
access to PrEP medication, there are few
programs that address PrEP-associated
services, which include laboratory tests
and medical visits that are integral com-
ponents of the PrEP intervention as out-
lined by CDC guidelines.® The high cost
of the initial PrEP medications has
necessitated reliance on a fragmented
PrEP access system that is not able to
provide integrated PrEP-associated
services. Manufacturer assistance and
donation programs are necessary to
provide access for uninsured individuals,
but these programs do not cover other
PreP services. Entities that are able to
secure 340B discounts for the purchase
of drugs (and generate revenue when
they are reimbursed at a higher price for
those drugs) have also been at the cen-
ter of PrEP access and financing, creat-
ing another set of access points and pro-
grams. This variety of federal, state, and
local programs provide piecemeal
access to PrEP services (Box 1). These
fragmented systems and services create
consumer complexity and confusion, not
to mention multiple burdensome eligibil-
ity and application processes.

According to data from National
Average Drug Acquisition Cost, the
undiscounted cost of a 30-day bottle of
branded tenofovir/emtricitabine (TDF/
FTC)is $1790.91 and branded emtricita-
bine/tenofovir alafenamide (FTC/TAF)
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I BOX 1— Fragmented Preexposure Prophylaxis (PrEP) Financial Assistance System

Gilead Manufacturer
Assistance Programs

Ready, Set, PrEP

State PrEP-Assistance
Programs

340B Entities

Medication

Provides medication (Truvada and
Descovy) for uninsured
individuals with income up to
500% of federal poverty level

Provides medication (Truvada and
Descovy) for uninsured
individuals

Set, PrEP

Refers individuals to manufacturer
assistance programs and Ready,

Provides medication to uninsured
by purchasing at discounted
price

Laboratory Tests

Laboratory tests not covered

Laboratory tests not covered

grant funding

Laboratory tests are covered
through free schedule or public/

Laboratory tests are covered
(sliding scale) or 340B revenue

Medical Services

PrEP medical and ancillary services
not covered

PrEP medical and ancillary services
not covered

PrEP medical and ancillary services
are covered through fee
schedule or grant funding

PrEP medical and ancillary services
are covered (sliding scale)

is $1875.93, whereas generic TDF/FTC is
$35.37.2 FAIR Health estimates that the
cash cost of PrEP care for the initiation
of PrEP is $2666.90 for uninsured
patients, of which approximately $1000
is encompassed in laboratory tests and
medical visits (Table A, available as a
supplement to the online version of this
article at http://www.ajph.org).’® These
cost projections include the cost of the
daily medication, quarterly primary care
physician visits, and recommended lab-
oratory tests. Importantly, this does not
factor in additional testing that would
be recommended based on risk, such
as hepatitis C screenings or HIV RNA
tests for patients with symptoms of
acute HIV. The prices charged to unin-
sured consumers may vary depending
on the practice of individual providers
and pharmacies; however, these mo-
nthly costs offer an objective estimate
of the total cash cost of PrEP services.
The gaps in financial assistance for
PrEP-associated services remain a sig-
nificant anticipated barrier to PreP
access among poor or underinsured
persons. Because of the actual and per-
ceived cost barrier, there may be lower
uptake of PrEP in at-risk communities,
increasing the likelihood of transmission

and prevalence of HIV.* Not addressing
the low uptake of PrEP in the United
States could lead to an outcome that is
neither cost-effective nor preventive at
the population level. This article focuses
on the consequences of the financial
inaccessibility of PrEP and recent policy
efforts to address gaps in assistance by
reducing cost-sharing, and it explores
two potential policy strategies to im-
prove financing for PrEP-associated
services.

CONSEQUENCES OF
INACCESSIBILITY

The federal government spends app-
roximately $20 billion in annual direct
health expenditures for HIV prevention
and care."" Direct costs include outpa-
tient visits to HIV specialists, medication
costs, laboratory costs, hospitalizations,
and other health care expenses. The
cost averted by avoiding one new HIV
transmission amounts to over $400 000
in lifetime costs."? Quantifying external-
ity costs for social and economic loss
incurred by a person with a new HIV
diagnosis is more nuanced.

In a simulated model, PrEP was shown
to reduce lifetime HIV risk in populations

at high risk for infection. With an ass-
umed PrEP efficacy of 90%, the analysis
modeled a significant reduction of life-
time infection risk among a high-risk
population of men who have sex with
men, from 43.5% to 5.8%."3 Although
this simulation does not account for the
varying PrEP uptake among racial sub-
populations, which is particularly impor-
tant considering the current inequities
in uptake among Black and Hispanic
communities, it demonstrates that the
relative cost-effectiveness of PrEP as an
intervention is strongly dependent on
drug cost.'® For example, TDF/FTC
uptake may prove to be more cost-
effective than uptake of branded PreP
products; one study comparing the
cost-effectiveness of branded FTC/TAF
to generic TDF/FTC found that the
generic was far more cost-effective at
current prices in the United States than
the branded FTC/TAF, even for those at
high risk of adverse TDF/FTC effects.'”
Regarding social costs, lack of access
to PrEP can increase the risk of HIV
transmission in communities with high
HIV incidence. Most new US HIV diag-
noses are concentrated in socially mar-
ginalized communities, where social
determinants of health and stigma are
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often a deterrent to PrEP utilization.*'>'®

Clinicians in areas with social stigma
surrounding PreP may be less likely to
prescribe PrEP. Social stigma, the need
to change one's routine, administrative
barriers, and patient-level stress also
act as barriers to PrEP adherence.*

RECENT POLICY EFFORTS
TO ADDRESS COVERAGE
AND COST-SHARING

Studies indicate that reducing cost-
sharing for PreP medication may help
promote access to the drug.'” The
US Preventive Services Task Force
(USPSTF) provides recommendations
for a range of evidence-based preven-
tive services. The Affordable Care Act
(ACA) requires insurance plans to cover
USPSTF Grade A- and B-rated services
without (:ost-sharmg.4 In June 2019, the
USPSTF finalized a Grade A recommen-
dation for PrEP, meaning PrEP must
be covered by most private insurance
plans and Medicaid expansion pro-
grams without cost-sharing beginning
inJanuary 2021.7%"8 In July 2021, the
federal government released additional
guidance clarifying that PrEP is a com-
prehensive intervention composed of
medication and essential support serv-
ices (e.g., laboratory services, provider
visits) and that plans must cover the
medication and the essential support
services without cost-sharing."®

Despite this recent development,
there are still gaps in coverage for public
insurance programs and private plans.
Following the USPSTF recommendation,
Medicaid expansion states are required
to cover, without copays, both the PreP
medication and associated services,
whereas coverage for associated serv-
ices is more limited in traditional Medic-
aid states. In addition, Medicare Part D is
not subject to the ACA coverage and
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cost-sharing requirements for USPSTF
Grade A- and B-rated services, meaning
that PreP medications and associated
services may still have cost-sharing."®
Although the USPSTF rating enabled
PrEP and the associated services to be
covered by the vast majority of health
plans without cost-sharing, those with
grandfathered commercial coverage and
those with non-ACA-compliant plans
may still face steep cost-sharing barriers
for PrEP-associated costs."’

Although the USPSTF Grade A rating
for PreP expands financial access to clini-
cal and laboratory services, it is contin-
gent on cost-sharing protections being
enforced. Despite most health plans
being required by law to cover PrEP with-
out cost-sharing, research has shown
that many insurers are failing to adhere
to guidelines through a lack of enforce-
ment.?Y Further research is necessary to
ascertain state-level policy enforcement
of the federal law and guidance.

POTENTIAL POLICY AND
FINANCING STRATEGIES

A growing body of literature seeks to
identify policies and programs that can
increase the financial accessibility of Prep,
but less is known about financial barriers
for PreP-associated medical visits and
laboratory tests.'® We explore two poten-
tial policy approaches to improve access
and reduce financial barriers to PrEP-
associated medical visits and laboratory
costs: (1) public payer models and (2)
changes to CDC funding restrictions. We id-
entify the strengths and limitations of exist-
ing evidence and what remains unknown.

Policy Strategy 1: Public
Payer Programs

A study has indicated that although the
high cost of PrEP was a perceived barrier

to access, this concern was alleviated by
medication assistance programs.’® These
programs are supported by various
health care sectors, including industry
sponsors (Gilead Sciences Inc), nonprofit
foundations (Patient Advocate Founda-
tion), and federal (“Ready, Set, PrEP”) and
state agencies. These programs provide
PreP to those without insurance and
assist with medication copayments
related to drug cost-sharing for those
who are insured. Although the literature
highlights medication assistance pro-
grams as mechanisms to make PrEP
more accessible to people with lower
incomes and to underinsured individu-
als, the failure of these programs to
cover PrEP-associated services may
make them less effective.’® Because
Medicaid provides far more compre-
hensive access to the full gamut of
PreP services, the gap in access to
PrEP-associated services is even more
pronounced in states that have not
expanded Medicaid under the ACA,
most notably in the South."”

This strategy suggests developing a
state or federally funded PrEP-assistance
program that covers PrEP-associated
services and leverages a payer-of-last-
resort provision to maximize public
health funds. Some states already use a
public payer-of-last-resort model for
PrepP financing, developing comprehen-
sive programs for PrEP access using non-
federal and local funding ?' States where
this model is in place include California,
Colorado, the District of Columbia, lllinois,
Indiana, Massachusetts, New York, Ohio,
Virginia, and Washington.?" In California,
eligibility criteria for the program include
having an income less than 500% of
the federal poverty level (as deter-
mined by the Department of Health
and Human Services), California resi-
dency, and not having other PrEP



coverage. If a patient is uninsured, the
program will pay for all medical costs,
including medical visits and laboratory
tests. If a patient is insured, the pro-
gram will pay for all PrEP-associated
medical out-of-pocket costs and cover
any medication costs not covered by
the drug manufacturer's copay assis-
tance program.?? Currently, these
programs are limited in their depen-
dency on state investment because
non-EHE HIV surveillance and preven-
tion CDC funds cannot fund medical
visits and laboratory tests associated
with PreP, nor can they be used to
purchase PrEP medications.??

A federally funded PrEP-assistance
program model could be incorporated
into the EHE “Ready, Set, PrEP” initiative
at the federal level. To receive PrEP
through this initiative, an individual must
(1) test negative for HIV, (2) have a valid
prescription from a health care provider
for the medication, and (3) not have
health insurance for outpatient prescrip-
tion drugs.?® Expanding the program to
cover the medical visits and lab tests
would increase the program'’s effective-
ness by addressing persistent gaps in
access. Despite extensive literature
about mechanisms of public payer mod-
els,** there is not yet sufficient evidence
suggesting a causal relationship between
these models and PrEP accessibility.

Policy Strategy 2: Federal
Funding to Cover Costs

Although much progress has been
made for insured individuals through
the UPSTF Grade A recommendation
and the federal guidance released in
July 2021, there are still significant gaps
in access for uninsured individuals.
Until the implementation of EHE, the
CDC had a longstanding policy that
these federal funds cannot pay for

medications, most laboratory tests, and
medical visits associated with PrEP. This
policy was meant to preserve limited
federal funding and focus HIV preven-
tion funding on services for which there
are no other payers. However, in 2019,
the CDC EHE implementation awards
authorized the use of $4.5 million in
federal funds to cover PrkP lab services
in three “Jumpstart Sites” with EHE juris-
dictions—East Baton Rouge Parish,
Louisiana; DeKalb County, Georgia; and
Baltimore City, Maryland.?® Through
the expansion of CDC federal funding,
The Open Health Care Clinic in East
Baton Rouge Parish acquired a new lab
site and increased PrEP laboratory test-
ing capacities. DeKalb County's sexually
transmitted disease clinic implemented
a PreP awareness campaign and expe-
dited their testing capabilities.?® The
CDC EHE funding released in 2020
included a similar relaxation of the pre-
vious policy surrounding paying for
PrEP-related services for uninsured or
underinsured people receiving PreP in
not-for-profit or governmental clinics.”
Similarly, in 2020, the Health Resources
and Services Administration's Bureau of
Primary Health Care funded 195 com-
munity health centers to support
access to and use of PrEP in EHE juris-
dictions, expanding access to nearly
50000 people. The program was
expanded to a second cohort of com-
munity health centers beginning in
August and September 20271.2° Most
recently, the CDC has further rein-
forced this shift and encouraged health
departments’ Integrated HIV Surveil-
lance and Prevention Programs funded
by PS18-1802 to allocate HIV preven-
tion funding to support PreP ancillary
services when needed.

This expansion of federal funding to
include PreP laboratory tests could be
applied across all HIV prevention CDC
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funds, instead of solely EHE jurisdictions,
and could include PrEP-associated clini-
cal visits and allowances to purchase
low-cost PrEP for uninsured individuals.
Given that these awards were recent
and localized in scope, there are limited
empirical analyses regarding the impact
of federal funding expansion on PreP
financial access. Further analysis is
required to assess the efficacy of federal
funding streams on decreasing financial
barriers to PreP as well as schemes for
PreP prioritization.

CONCLUSIONS

Although there is a growing body of lit-
erature on financing strategies for PrepP-
associated medical visits and laboratory
costs, there is limited evidence assess-
ing the options within public health and
health care systems at large. First, with
increased clarity about cost-sharing
protections for insured individuals
through the USPSTF recommendation,
enforcement will be key to alleviating
the burden of high out-of-pocket costs
for patients across health insurance
groups. Second, the implementation of
a national PrEP-assistance program cov-
ering all PrEP-associated costs could
alleviate out-of-pocket costs for in-
sured patients, increase access for
uninsured individuals, and promote
equity of access to preventive services
across health care coverage. Compre-
hensive federal funding is imperative
given states’ varying political and social
investment in HIV prevention. Last, the
expansion of federal funding streams
to cover the generic drug and PreP-
associated medical visits and labora-
tory costs through existing categorical
funding could reduce financial barriers
facing high-priority PrEP candidates.
Further economic modeling to pre-
dict the impact of these potential policy
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solutions is needed. These analyses
should account for the impact of social
determinants on access and include
national and state-level political consid-
erations. The urgent call to end the HIV
epidemic and address health equity
must include innovative strategies that
decrease current financial barriers for
PrEP-associated services, so no one is
left behind. 4JpY
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he COVID-19 pandemic has made
Tit clear that epidemic models play
an important role in how governments
and the public respond to infectious
disease crises. Early in the pandemic,
models were used to estimate the true
number of infections. Later, they esti-
mated key parameters, generated
short-term forecasts of outbreak
trends, and quantified possible effects
of interventions on the unfolding

epidemic." In contrast to the coordi-
nating role played by major national

or international agencies in weather-
related emergencies, pandemic model-
ing efforts were initially scattered
across many research institutions.
Differences in modeling approaches
led to contrasting results, contributing
to confusion in public perception of the
pandemic. Efforts to coordinate model-
ing efforts in so-called "hubs” have
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provided governments, healthcare agen-
cies, and the public with assessments
and forecasts that reflect the consensus
in the modeling community.®"° This has
been achieved by openly synthesizing
uncertainties across different modeling
approaches and facilitating comparisons
between them.

USING MODELS TO SEE
INTO THE FUTURE

Epidemic models can give insight into
the future course of an epidemic,
either through short-term forecasts or
through the creation of longer-term
planning scenarios that assume a set of
future conditions (Figure A, available as
a supplement to the online version of
this article at http://www.ajph.org).

Forecasts are explicit quantitative
statements about probabilities of spe-
cific events in the future, such as inci-
dence rates of cases, hospitalizations,
or deaths. Such statements can be
compared with eventual observations
and can be rigorously assessed to dem-
onstrate model accuracy in real time.
However, reliable pandemic forecasts
can be made for only a short period
into the future. This is because of
uncertainties about the underlying
epidemic process, challenges in
anticipating outbreak-altering events
(e.g., emergence of a new variant), diffi-
culties in predicting human behavior,
and future interventions, which may
change in response to the forecasts
themselves.

Scenario modeling acknowledges
these limitations and gives plausible
future epidemic trajectories under a
well-defined set of conditions (or
assumptions), which in turn can pro-
vide stakeholders information to aid in
long-term planning. These planning
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scenarios can be designed to inform a
range of decisions, from choosing
between different disease control poli-
cies to a business determining what
must be done to weather coming epi-
demic disruptions. However, because
the assumptions of scenarios are
unlikely to occur in exactly the way they
have been defined, it is difficult to
objectively assess the performance of
models making these projections.

Different types of methods may be
suitable for generating forecasts and
scenarios. On the one hand, statistical
and simple mechanistic models often
perform particularly well at short-term
forecasting. On the other hand, more
complex mechanistic approaches
sometimes struggle with making accu-
rate short-term forecasts because of
challenges in accounting for uncer-
tainty about the underlying state of the
system. For longer-term planning sce-
narios, models must be able to encode
scenario assumptions (e.g., waning
immunity, behavior changes). This
requires structural complexity that
many statistical or simple mechanistic
models lack.

Whether aimed at forecasting or
planning scenarios, there is a lot of vari-
ation in how epidemic models are com-
posed. For example, models can vary in
terms of what data they use, what they
assume about transmission, and what
analytic approach they use to produce
projections. Because of this, relying on
one model is dangerous because there
is no guarantee that one model's
choices and assumptions will yield an
accurate prediction.

In many fields, there is a long tradi-
tion of combining multiple models to
mitigate this limitation by providing a
single prediction that summarizes the
view of the participating models.” There
has been a growing interest in using
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ensemble methodologies in epidemiol-
ogy, with notable efforts in forecasting,
risk prediction, causal inference, and
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COORDINATION,
COLLABORATION,
AND EVALUATION

A modeling “hub” is a consortium of
research groups organized around a
particular scientific challenge. Hubs in
many fields, including climatology and
ecology, have helped to build consen-
sus and translate individual model
outputs into collective quantitative wis-
dom. This process often takes place in
close collaboration with partners who
will ultimately benefit from the model-
ing output.

Collaborative, multiteam infectious
disease modeling efforts have existed
in various forms for at least 10 years
and have played a central role in the
COVID-19 response (Figure B, available
as a supplement to the online version
of this article at http://www.ajph.org).
COVID-19 hub efforts (including fore-
casting and scenario hubs in the United
States and Europe) have leveraged
research networks, software, and tech-
nigues developed for forecasting
efforts around dengue,® influenza,'®
and Ebola."” These COVID-19 hubs
aimed to (1) create real-time modeling
systems that provide useful informa-
tion to partners; (2) create “feedback
loops” for modelers by encouraging
model development, evaluation, and
comparison; and (3) foster a modeling
community with an open science ethos.

Despite differences between fore-
casting and scenario projections, there
is still value in taking a “hub approach”
to both tasks. Over time, ensembles of
multiple models have provided more
reliable information than any one

model. In the US COVID-19 Forecast
Hub, an ensemble was the most consis-
tently accurate forecaster of mortality
over the course of the COVID-19 pan-
demic (through December 2021 ).2 This
finding echoes previous outbreak fore-
casting research, where ensembles
consistently performed well, if not the
best, on all evaluated metrics.®'%"!

Itis harder to assess performance, or
even to define what we mean by accu-
racy, for long-term scenarios because
these projections are made under spe-
cific sets of assumptions that may or
may not come to pass. Nonetheless,
the hub approach provides critical ben-
efits by ensuring that models are
focused on the same broad assump-
tions about the future. Here, too,
appropriate ensemble methods can
distill results to facilitate interpretation
and inform action (Figure A)."?

MODELS NOT ORACLES

The ensemble or hub approach is not a
guarantee of accuracy or utility. The US
COVID-19 Forecast Hub ensemble
(including many component models)
has struggled to produce accurate
forecasts of cases and hospitalizations
during periods of rapidly changing epi-
demic dynamics, such as the US peak
of the winter wave in early 2021 or
the rapid increases associated with
the Delta variant in summer 2021 or in
winter 2021-2022.2 Likewise, although
longer-term projections from the
COVID-19 Scenario Modeling Hub
projected a Delta-associated resur-
gence in the United States, the ensem-
ble significantly underestimated its
speed and size, even though there
were no clear deviations from scenario
assumptions."?

However, even when projections are
wrong, the hubs play a role in
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enhancing the scientific rigor and integ-
rity of epidemic modeling. The coordi-
nation provided by hubs ensures that
approaches may be prospectively and
objectively evaluated in uniform, fair, and
unbiased comparisons. Furthermore, by
evaluating many models simultaneously,
we can gain insight into whether suc-
cesses and failures are properties of
individual approaches or represent a
challenge to the field as a whole.

THE SHARED CHALLENGE
OF DATA

In contrast with weather forecasting,
which has seen sustained investment
in data collection infrastructure for dec-
ades, public health surveillance sys-
tems lag far behind. The lack of timely,
granular, and relevant data limits model
performance. By partnering with paral-
lel data curation efforts, hubs can help
the community access critical data
sources and overcome challenges
together.

Data challenges are present even in
the most seemingly straightforward of
model inputs, such as the number of
reported COVID-19 cases in a geo-
graphic area or jurisdiction. Case defini-
tions can vary by geography and time,
and reporting frequencies and rates
of testing have changed over time.
These issues have led to fundamental
changes in what a reported case repre-
sents during the pandemic.

To help mitigate these data issues,
COVID-19 modeling hubs have devel-
oped close relationships with data
curation teams.'*'® These relation-
ships have been critical to COVID-19
hubs, both in providing a source of
common “ground truth” data on which
models can be fit, evaluated, and com-
pared and in being stores of expertise
in dealing with heterogeneous and

inconsistent data streams. Active com-
munication between data and model-
ing communities has proved critical.
This process ensures that modeling
teams have information about data
anomalies and changes in reporting
that could fundamentally alter appar-
ent case trajectories and hence lead to
distorted model projections.

Curated data repositories can also
help provide modeling teams with easy
access to granular data on the wide
array of other phenomena that might
affect the subsequent course of the
epidemic. These include mobility statis-
tics, genomic sequences, wastewater
surveillance, government responses,
and behavioral data.

CONCLUSIONS

During the pandemic, model and data
curation evolved in real time. This is far
from optimal; we do not learn how to
forecast a cyclone while it is happening.
The value proposition of the hub
coordination model is two-fold. First,
scientifically, there is value in building
infrastructure with standing capability
to evaluate which models, ensemble
approaches, and data were most
useful at different times during the
outbreak response. Second, operation-
ally, there is value in developing proce-
dures that harness the insights of a
diverse network of scientists while
guarding against groupthink and
overconfidence.'?

As researchers, system developers,
and public health officials who have
been deeply involved in the real-time
operation of modeling hubs during the
COVID-19 pandemic and prior epidem-
ics, we believe the hub approach is a
vital path forward for predictive disease
modeling efforts. Bringing together
multiple modeling teams to answer
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pressing questions can provide part-
ners with important information
during emerging outbreaks. At their
best, hubs provide the leadership and
operational structure to ensure that
model outputs are solicited widely,
stored centrally, synthesized efficiently,
communicated clearly, and evaluated
honestly.

Modeling hubs and public data cura-
tion are and will remain crucial pieces
of infrastructure for supporting public
health decision-making in outbreak
crises. It will be important to extend
these approaches so they can be
adopted in low- and middle-income
countries to inform decisions in
resource-constrained settings. Critical
issues include building local capacity
for modeling and strengthening global
connections between modelers and
policymakers.

In all, the systems developed before
and matured during the COVID-19 pan-
demic are just a beginning. They must
be nurtured and sustained between
epidemics so they can help turn the
tide the next time human populations
face a pandemic. 4JPH
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esbian, gay, bisexual, and trans-

Lgender (LGBT) people face a pleth-
ora of health disparities in the United
States. Previous studies have demon-
strated that LGBT populations face
disparities in food security, health
insurance coverage, sexual assault, and
mental health outcomes. Although
LGBT health and economic disparities
are well documented in the US general
population, there is very little informa-
tion about the experience of LGBT indi-
viduals serving in the US military, the
disparities they face, and whether such
disparities affect their health, readiness
to serve, or retention in the military.

The Department of Defense (DOD)
has only recently allowed LGBT individ-
uals to serve openly without the threat
of disciplinary action or discharge. In
1994, the Don't Ask, Don't Tell policy
permitted lesbian, gay, and bisexual
(LGB) persons to serve in the military
but prohibited them from disclosing
their sexuality. The DOD rescinded this

policy in favor of unrestricted service of
LGB persons beginning in 2011."
Before 2016, the DOD prohibited
accession and retention of transgender
individuals based on medical condi-
tions, psychiatric diagnoses, and
administrative judgments regarding
fitness for duty. The DOD lifted the
ban on transgender individuals serving
openly in 2016, partially reimposed
itin 2017, and then lifted it again in
20217

Although LGBT individuals may now
serve openly in the military, DOD policy
and practice have prohibited the collec-
tion of military personnel's sexual orien-
tation and gender identity (SOGI) demo-
graphic data unless a waiver is granted.
The 2011 DOD memorandum control-
ling sexual orientation data, which has
not been publicly retracted, states:

DOD components, including the
Services, are not authorized to
request, collect, or maintain informa-
tion about the sexual orientation of

OPINIONS, IDEAS, & PRACTICE A]p“

Service members except when it is
an essential part of an otherwise
appropriate investigation or other
official action.”

A similar restriction exists for the col-
lection of gender identity data.’

In the absence of SOGI demographic
data for military personnel, it is impos-
sible to determine whether LGBT mili-
tary personnel experience disparities
that interfere with their health or mis-
sion effectiveness. Findings from the
recent Secretary of Defense Indepen-
dent Review Commission on Sexual
Assault in the Military acknowledged
this deficiency. The commission con-
cluded that the current policy is an
obstacle for prevention experts and
other researchers who wish to study
the unique risks and experiences of
LGBT military personnel and that pre-
vention research on these important
populations must not be restricted.*

Only a few recent DOD-led surveys
have collected SOGI data, including the
Workplace and Gender Relations Sur-
veys of Active Duty Members (WGRA)
and the Health-Related Behaviors Sur-
veys (HRBS). The 2018 WGRA reported
that 3.7% of LGB men were victims of
sexual assaults in the past year com-
pared with only 0.4% of non-LGB men.®
This disparity was similar for women,
with 9.0% of LGB women reporting sex-
ual assault victimization in the past year
compared with 4.8% of non-LGB
women.” RAND delved further into
these data and found that the 12% of
respondents who identified as LGB or
did not identify as heterosexual,
accounted for 43% of service members
reporting sexual assault in the 2018
survey.® Demographic data were col-
lected for transgender respondents in
the 2016 WGRA (only), but outcomes
were not reported. In an analysis of the
2015 HRBS, LGB respondents were
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more likely to report unwanted sexual
contact, lifetime suicide attempt, sexu-
ally transmitted infections, smoking,
and marijuana use than were non-LGB
respondents.’ Similar to the WGRA sur-
vey, the HRBS did not report outcomes
for transgender respondents. Given
the stark disparities revealed in the few
DOD-led surveys in which SOGI data
were collected, it is imperative that mili-
tary surveys be permitted to collect
SOGI data in the same manner that
demographics are collected for birth
sex, age, race, and ethnicity.

US medical and public health authori-
ties have long endorsed the routine col-
lection of SOGI data as a best practice.
The Institute of Medicine validated the
importance of this practice in 2011, the
same year that Don't Ask, Don't Tell was
repealed, when it recommended that
data on sexual and gender minorities be
included in demographic information
collected in federally funded surveys
and electronic health records. Similarly,
Healthy People 2020 and 2030 have
endorsed expanded collection of LGBT
demographics in health surveys and
population-based data systems. In Octo-
ber 2020, the US Government Account-
ability Office recommended that the Vet-
erans Health Administration (VHA)
routinely collect SOGI data, stating:

Until VHA can more consistently col-
lect and analyze sexual orientation
and self-identified gender identity
data for the veteran population
served, it will have a limited under-
standing of the health care needs of
LGBT veterans, including any dispar-
ities they may face.®

Most recently, the Biden administra-
tion issued Executive Order 14035
directing the secretary of defense to
promote equitable health care for
LGBT military personnel, their

Watkins

beneficiaries, and their dependents. It
is not clear how the DOD can comply
with this mandate if enumeration of
LGBT service members is subject to an
approval process that effectively puts
data collection beyond the reach of
military health organizations and
practitioners.

The current DOD policy barriers to
collecting SOGI data should be
removed. Military surveys should be
permitted to collect SOGI data in a man-
ner consistent with other demographic
information that is relevant to service
member health and well-being, with an
option for respondents to decline if
they choose to do so. This approach
would enable more detailed population
surveillance, remove a policy that com-
pels disparate treatment, and shift
control of privacy to those most able to
discern its necessity: LGBT individuals.

Repeal of restrictions should be
accompanied by additional strategies
to increase service member confidence
about disclosing their SOGI data. First,
the military should engage with experts
on LGBT populations to formulate stan-
dardized, culturally competent lan-
guage for SOGI questions. Second,
demographic intake on military surveys
should include a statement on the
intent of the data and a reminder that
no individual responses will be
reported. Third, marketing materials
and resource pages should be updated
to show LGBT positive imagery, includ-
ing partners and children, to demon-
strate affirmation and visibility of LGBT
personnel and their families. Fourth, a
DOD-wide resource page should be
established to inform service members,
their dependents, and DOD civilians
about LGBT culturally competent
resources.

The control of LGBT demographics
may have been a well-intentioned

measure to protect military personnel
from undue scrutiny and discrimina-
tion; however, it has had the unin-
tended consequence of obscuring the
health disparities experienced by mili-
tary personnel who identify as LGBT
and potentially interfering with the
optimization of their military readiness.
Furthermore, the disparate treatment
is itself a form of discrimination that
has the potential to negatively affect
the health and well-being of those
who are treated differently. As long as
the demographics of LGBT military
personnel are treated differently from
their non-LGBT counterparts, the
vestiges of Don't Ask, Don't Tell will
persist. AJPH
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he core public health measures of

handwashing, wearing face masks
(recently reclassified as “barrier face cov-
erings,” or BFCs)," and avoiding crowding
through physical distancing proved their
value as we awaited the development
and global distribution of COVID-19 vac-
cines.> These practices demanded
significant attention in the professional
community as well as by the public
regarding their utility, optimal practice,
and duration to foster public health in
various, evolving scenarios.

The COVID-19 pandemic represented

a crisis for both the professionals who
strived to give guidance and the public
who tried to interpret its value relative
to social and economic sacrifices. More
specifically, what have the months of
pandemic taught us for the future as
we slowly try to make the world safer?
Physical distancing, initially termed social
distancing, will slowly return to a quasi-
normal level. Hand hygiene vigilance will
hopefully not atrophy, but rather become
an elevated norm. Face masks, a daily
part of our lives throughout the current
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pandemic, can be relegated to the
wastebasket.
But should they really?

WILL WE EVER LEARN?

After an initial period of wavering, BFCs
rapidly emerged as a crucial tool for
source control in the pandemic fight,
and in the process they became a stan-
dard item of daily apparel for most.
This perspective highlights the scien-
tific as well as social rationale for why
BFCs should continue to have a role in
our postpandemic lives. Perhaps the
most compelling reason to keep BFCs
at hand stems from our recent experi-
ences with non-COVID respiratory
disease infections. In the 2003 SARS
outbreak in Toronto, Canada, major
spreading events occurred in hospitals,
including emergency room waiting
areas.” In South Korea, the spread
of the MERS virus was based in 83%
of transmission events attributed
to five “super spreaders,” and 44% of
the total cases represented patients

whose exposures occurred in
hospitals.® Given these experiences,
one can easily see the value of requir-
ing patients and visitors to hospitals
and clinics, including emergency rooms,
to wear BFCs on a default basis. Such
low-probability, high-risk transmission
events warrant a precautionary
approach.”®

We also had to “retake” our failed
examination in applied aerosol physics.
Specifically, many elements around BFC
and respirator use were highlighted as
key learnings from SARS in Toronto®
and from H1N1 in the United States,’
but these learnings atrophied over the
years."? Following Canada's SARS out-
break, authorities highlighted the
debate on viral transmission mode as a
basis to inform the requirements for
respiratory personal protective equip-
ment (e.g., N95 respirators). In fact, the
debate was not only unhelpful, but
likely harmful.® This gave way to the
strong recommendation in the Spring
of Fear report” for invoking the precau-
tionary principle without delay in any
future outbreak. Unfortunately, these
lessons, along with the need for clear
and honest communication, were for-
gotten with the COVID-19 outbreak.
The unproductive scientific debate
found new oxygen with COVID-19.""
Rather than accept a somewhat messy
scientific continuum of aerosols versus
droplet hazard, experts strove for a
false dichotomy, and we, once again,
suffered for it.

Rather than being immediately forth-
right that potential medical mask short-
ages should prompt primary allocation
to frontline health workers," mask
wearing was initially disclaimed by pub-
lic health authorities as unnecessary,
even harmful, based on the idea that it
may exacerbate fomite transmission
with the hands near the respiratory



and ocular surfaces.'*™"> Within weeks,
however, this position was reversed
and recommendations to wear masks
(or an array of other types of face cov-
erings, including knitted “gators” and
flexible plastic shields) was imple-
mented.'*"> Based on the initial
assumption of a primary droplet
transmission model, BFCs absolutely
should have been mandated much ear-
lier in the pandemic following the pre-
cautionary principle. This delay, and the
conflicting messaging, undoubtedly con-
tributed to further delays in the adoption
of face coverings and may well have con-
tributed to the early case counts.

The lesson here (and epidemiological
evidence has since borne it out) is that
BFCs substantially reduce SARS-CoV-2
transmission, even in the setting of a
disease whose transmission mode is
increasingly thought to include smaller
aerosols. The preventive efficacy extends
to other respiratory illnesses such as
colds, flu, and respiratory syncytial virus
in children.”® And aside from relatively
minor inconvenience, mask wearing
seems to have a relatively small down-
side for most of the population. We sug-
gest a turn to practicality in BFC use after
the pandemic emergency subsides.

IS THERE A RATIONALE
FOR ROUTINE MASK USE
AFTER COVID-19?

The physical barrier, or filter, between
pollution, irritants, and pathogens in
the ambient environment and the air-
way's ports of entry of the mouth and
nose makes practical sense. We have a
quasi-autonomic response to irritants,
ranging from reflex apnea to harsh
chemicals to covering one's mouth with
hands, elbows, or part of a shirt or coat
when exposed to a sensed inhalational
hazard. Occupational exposure to dust

prompts standard use of face masks,
which are similarly used in a surgical suite
to protect an open wound from sur-
geons' and nurses' microbes. A factory
worker, a painter sanding, or a surgeon
wearing a mask comes as a normal
sighting. When properly used, BFCs
have greatly contributed to a reduc-
tion in SARS-CoV-2 transmission.*™
Two distinct mechanisms support this
function:

1. Personal Protection. Occupational
health professionals have long
used masks and respirators to pro-
vide personal protection for the
wearer from hazardous airborne
particles. To achieve this purpose,
highly efficient filtration of the par-
ticles in question is required. In
addition, and perhaps more impor-
tantly, the device needs to fit the
wearer’s face to prevent hazardous
particles from simply slipping around
through leaks at the perimeter of
the face piece. Without these fea-
tures, it may lessen the benefit to
the wearer, potentially (and counter-
intuitively) increasing risk by embold-
ening the wearer.

2. Population Protection. For many
years, the medical community rec-
ognized another very important
function of masks and respirators
when worn by caregivers: they
greatly reduce the patient's expo-
sure to potentially hazardous
microbes shed by health care pro-
viders. Filtration efficiency and fit
are substantially less important
when BFCs are used for population
protection because of the close
proximity of the filtration medium
to the wearer’s nose and mouth
and the large initial size of the
emission. The effectiveness of
widespread BFC use to minimize
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COVID-19 transmission primarily
relies on the latter effect, although
protection is observed both ways.>

The concept of wearing a mask or
respirator to protect yourself is an intu-
itive one; however, the idea of wearing
such a device to protect others is far
less so. Although it may be difficult to
accurately predict the fractional etio-
logic contribution of BFCs, handwash-
ing, and distancing, the contribution
of masks is evident. For example, in
ecologic-type studies of jurisdictions
with and without mask-wearing man-
dates, the value of masks was clear—
not only against COVID virus but also
influenza virus.'®'” This was corrobo-
rated by various laboratory evaluations
that showed the value of BFCs and the
importance of fit>* Early in the COVID-19
pandemic, the public, as well as experts
in the public health community, made
decisions framed by similar intuitive
expectations of the mask benefits that
overemphasized personal protection
while vastly underappreciating the
importance of population protection.

There are many occupations in which
individuals work in close physical prox-
imity, and the use of face coverings could
become a more standardized practice in
these settings. The same is true for
members of the public in high-density
settings. Wearing masks in theaters or
other indoor settings is unlikely to take
hold broadly, but why shouldn't it? One
does not remove Band-Aids before cur-
tain time. Crowded public transporta-
tion, such as subways and buses, and
commercial airline flights may be addi-
tional appropriate settings for continu-
ing with BFCs.

In addition to congregate settings in
hospitals where the shedding of respi-
ratory microbes might be expected
(e.g., waiting rooms in emergency
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rooms and physicians’ offices), one may
consider the value of masks in periods
of higher potential exposure risks, such
as flu season and periods of elevated air
pollution. Flu was dramatically reduced
during the COVID-19 pandemic.'” Should
these practices, in parallel with HVAC
audits and improvements, be part of the
rewrite of post-COVID-19 procedures
in vulnerable environments such as
long-term care facilities and prisons?

In South Korea, the regular appear-
ance of clouds of brown dust from China
has long prompted widespread mask
use as a natural reaction.'® Interestingly,
sales of face masks in South Korea
between the MERS and COVID-19 out-
breaks reflected year-over-year increases
in the absence of a pandemic'® and
prompted a fashion movement,?® which
undoubtedly has aided their acceptance
and popularity. In North America, for
example, there are periods throughout
the year when particulate matter exceeds
air quality standards, especially during
wildfires. Given the unprecedentedly
normalized state of BFC use in the
general population, is now the time to
highlight the potential broader bene-
fits of BFC use?

BUT EVERYONE IS TIRED
OF IT ALL!

Except for handwashing and the oppor-
tunity to support a “new hygiene normal”
postpandemic, COVID-weary humans
are craving for interaction and freedom
from mandates, however effective they
have been. While respecting the need for
renewed social normalcy in due course,
let's not overlook a critical opportunity to
leverage what has been learned. For
example, the US Department of Health
and Human Services and the National
Institute for Occupational Safety and
Health have created a mask innovation

Witek et al.

challenge, prompting designs that
address cost and ease of production,
effectiveness against SARS-CoV-2 and
similar viruses, readable facial expression,
intelligible speech, compatibility with eye-
wear, nonirritation of skin, long-use com-
fort, and ease of breathing '

In conclusion, there are several areas
where BFCs are likely to remain highly
useful after the COVID-19 pandemic and
anxiety about the emergence of new var-
iants subside. These opportunities need
to consider environmental settings, peri-
ods of higher risk, and evidenced-based
rationale. Mandates may not be neces-
sary, but common sense will be helpful.
As noted by Lee and Lee,*” those who
believe that crisis is a combination of
danger and opportunity may take guid-
ance from Winston Churchill's words that
“a pessimist sees the difficulty in every
opportunity; an optimist sees the oppor-
tunity in every difficulty.” 4JPH
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ommon approaches to medical
C and public health pedagogy that
are grounded in the biomedical model
and social determinants of health
theory often fail to address structural
racism as a root cause of health inequi-
ties.! Structural racism refers to how
societies foster discrimination through
inequitable systems.? These pedagogi-
cal approaches tend to promote reduc-
tionist views of disease, suggest that
social determinants of health are
immutable, and neglect the role of
White power and privilege in driving
unfair differences in health outcomes.”
Critical theoretical frameworks for pub-
lic health education are needed to
enhance understanding of how the
field may be failing to address and elim-
inate health inequities and that contex-
tualize health within power structures
that marginalize and oppress.' With its
emphasis on the evolving practice of
interrogating the roles of race and rac-
ism in society, critical race theory (CRT)
is an important framework for inform-
ing how and what we teach the next
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generation of public health leaders to
eradicate health inequities and drive
social change?

Striking racial disparities in rates of
COVID-19 morbidity and mortality,*
recent surges in cases of police brutal-
ity against people of color, and public
debate over teaching about racism
have brought renewed attention to
CRT. Generated by scholars of color in
the 1980s, CRT promotes the develop-
ment of solutions in research, policy,
and practice that bridge gaps in the
conditions in which people live and
work to eliminate health disparities.
CRT is focused on understanding com-
plex racial concepts and “challenging

"5(PS34) Attempts to

power differentials.
integrate CRT into K-12 and college cur-
ricula have prompted hostile backlash
from lawmakers, educators, and
parents. At least 35 states have passed
into law or imposed restrictions on
teaching about race and racism, argu-
ing that these concepts deviate from
our country’s founding principles of lib-

erty and equality.”

Despite this divisiveness, as public
health educators, we must support and
lead the movement to train our stu-
dents and ourselves to recognize and
counter systems of oppression, includ-
ing those that exist within and outside
of academic public health. We present
three teaching recommendations for
public health faculty: (1) underscore an
authentic commitment to antiracism
and health equity in course materials,
(2) account for intersectionality, and
(3) engage in critical self-reflexivity. The
key tenets of CRT provide an optimal
foundation for operationalizing these
three practices.

KEY TENETS OF CRITICAL
RACE THEORY

CRT provides a paradigm for equipping
public health students with the knowl-
edge and skills needed to recognize
and eliminate social structures, practi-
ces, and discourses that perpetuate
racism and health disparities." > Key
tenets of CRT include recognizing that
race is socially constructed; under-
standing that racism is embedded
throughout institutions, systems, struc-
tures, and policies; and embracing the
lived experiences of people of color,
including their experiences of oppres-
sion.” Intersectionality involves con-
ceptualizing and understanding how an
individual's multiple marginalized social
identities (e.g., related to gender iden-
tity, race, socioeconomic status) and
intersecting structures of power

and inequality shape their worldviews
and lived experiences."® Application of
CRT to health instruction involves
attending to how an individual's or
group's unique “layered identities”
converge with systems of oppression
(e.g., racism, sexism) to better under-
stand their health outcomes.”’



APPLICATION TO PUBLIC
HEALTH EDUCATION

The following are our three teaching rec-
ommendations for public health faculty.

Commit to Antiracism and
Health Equity

Consistent with CRT, as public health
educators, it is imperative that we rec-
ognize racism as manifesting differently
across contexts and as embedded
throughout systems of power, including
education systems, that drive dispar-
ities.”® In most cases, a student’s first
exposure to a course is via the instruc-
tor and a course description or sylla-
bus. Continued efforts to increase the
representation of minority faculty are
essential for promoting racial and eth-
nic diversity in the academic public
health pipeline and dismantling struc-
tural racism in academic public health.’
The course description and syllabus
provide ample opportunity for educa-
tors to convey their commitment to
fostering an antiracist and inclusive
learning environment.® To what extent
does a course description reflect how
issues of systemic racism and health
equity will be addressed? Are there
learning goals or objectives that are
explicitly linked to antiracism and equity?
A statement in the beginning of a sylla-
bus conveying a commitment to equity
and antiracism has been linked to stu-
dent perceptions of a warm and sup-
portive learning environment.® This
statement can include a proclamation
of the instructor's respect for diversity,
their expectations with respect to class-
room climate, and a note that micro- and
macroaggressions will not be tolerated.®
This statement can also be used to con-
textualize the course readings and

materials, such as by acknowledging
the subjectivity of science and the
potential for overt and covert biases in
course material 21 Similarly, we should
explore how to “decolonize” our public
health syllabi by disavowing those struc-
tures that reinforce superiority and
exclusion, promoting critical conscious-
ness, and centering the public health
work of those from marginalized
backgrounds.®

Account for
Intersectionality

Intersectionality is a key aspect of CRT
that involves reflecting on identity and
its relationship to power."" Individuals’
multiple socially constructed identities
(e.g., race, sex, sexual orientation) exist
within a matrix characterized by inter-
locking systems of oppression that may
heighten their vulnerability to bias
and how they experience that bias."®""
We must define this concept in our
course syllabi and commit to teaching
approaches that promote “matrix
thinking” through interrogation of how
individuals' multiply marginalized identi-
ties converge with sociocultural sys-
tems that are mutable." Our courses
must prioritize critical and multidimen-
sional examination of how different
forms of inequality, power structures,
and oppression intersect to shape the
health outcomes of all people and iden-
tify potential solutions to address these
inequities &

Wide-ranging social systems that
inequitably distribute power and privi-
lege need to be explicitly examined in
all public health courses. The concept
of intersectionality can help to frame
teaching and learning activities in differ-
ent areas of study. This integrated
approach may enhance students’
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understanding of how inequitable
social and environmental conditions
promote disease clustering and, in turn,
enhance disease transmission, progres-
sion, and negative health outcomes that
disproportionately affect marginalized
populations.'? For example, in a course
on public health nutrition, students
could explore how food insecurity, mal-
nutrition, and obesity are interrelated
and leading causes of poor health
(including increased risk of serious ill-
ness from COVID-19) among marginal-
ized groups that face related structural
challenges associated with education,
income, and employment (especially in
frontline at-risk jobs)."® The accumula-
tion of adverse social and environmental
conditions can lead to the development
of food insecurity, which may contribute
to downstream shifts in food environ-
ment and personal diet, which may fur-
ther contribute to the development of
malnutrition and obesity."?

Engage in Critical
Self-Reflexivity

Consistent with CRT, engaging in critical
self-reflexivity can enhance understand-
ing and critique of inequities in health
knowledge and practice." Reflexivity is

an intentional intellectual activity in
which individuals explore or examine
a situation, an issue, or a particular
object on the basis of their past
experiences to develop new under-
standings that will ultimately influ-
ence their actions.'#P>39

Providing safe and supportive spaces
for students to reflect on course mate-
rial as it relates to their unique per-
spectives and experiences (e.g., via
private journal entries or group
discussions) can help to make learning
more relevant and impactful.
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In the field of health promotion, reflex-
ivity provides a means of developing
alternative modes of thinking related to
social inequities, power dynamics, social
justice, and contextually situated health
issues." Reflexivity in action occurs
when individuals engage in reflection
while doing an action and adjust their
practices accordingly (e.g., What am |
learning about this population, and how
might this learning affect the next steps
of my action?); reflexivity on action occurs
after an action has taken place and
involves stepping back and reflecting on
one's own actions (e.g., What could |
have done differently?); and reflexivity
underlying action involves questioning
power dynamics or assumptions that
underlie a field, such as public health
(e.g., What power structures might this
kind of practice be creating, supporting,
or modifying?)."® As public health edu-
cators, we would benefit from institu-
tional training on how to integrate
this typology into our curricula to
help students and ourselves become
more skilled in contextualizing health
decision-making and more attuned
to potential biases and power
imbalances."®

We can use CRT to train a legion of
change agents to advance antiracism-
and health equity-centered programs,
policies, and practices. We must broaden
the way that we teach public health by
moving beyond reductionist and deficit-
focused models toward embracing multi-
level pedagogic approaches that teach
students actionable knowledge and
skills." COVID-19 and long-standing
injustices against people of color have
brought both public health and racism
to the fore, underscoring the need for
grounding public health education in
CRT. This approach involves infusing an
authentic commitment to advancing
antiracism and health equity in course

Champineetal.

materials; explicitly examining intersect-
ing oppressions; and engaging in practi-
ces that heighten awareness of our
privileges, identities, motivations, and
assumptions.!" These strategies will aid
us in training our students and ourselves
in how to recognize and eliminate struc-
tural racism as a barrier to public health.
AJPH
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he coronavirus pandemic reveals

Tan urgent need: the marketing of
ultra-processed “junk” food must be
stopped. Until now, the food industry
has gotten away with pushing con-
sumption of high-calorie, highly proc-
essed products—as often and in as
many places as possible, and in
increasingly large amounts—all in the
name of profit." In this business-first
food environment, obesity and its asso-
Ciated type 2 diabetes, coronary heart
disease, and, these days, severe out-
comes from COVID-19, are collateral
damage.? Because poor health more
strongly affects the most vulnerable
members of society,® public health
advocates ought to be demanding
immediate, forceful government action
to discourage food industry production
and marketing of unhealthful products.

Ultra-processed foods are those con-
structed from industrially produced
ingredients unavailable in home kitch-
ens and formulated to be “addictively”
delicious (“you can't eat just one”).*>
Box 1 gives my working definition.
Familiar examples are carbonated soft
drinks, flavored chips, children'’s cere-
als, chicken and fish “nuggets,” and
products with long lists of additives.

We have the evidence: ultra-processed
products promote excessive calorie
intake and poor health. Many recent

studies associate frequent consumption
of ultra-processed foods with elevated
risks of chronic disease and overall
mortality.4 And, in what | consider to
be the most important nutrition study
done in decades, a clinical trial con-
ducted in a controlled metabolic ward
at the National Institutes of Health com-
pared the effects of consuming two
nutritionally similar diets differing only
in their degree of processing.® The resullt:
when study participants were offered
ultra-processed diets, as opposed to
diets constructed of minimally proc-
essed foods, they consumed an aston-
ishing average of 500 more calories a
day and gained commensurate amounts
of weight. Participants judged the diets
equally palatable and were unaware of
overeating when presented with ultra-
processed foods. These findings make a
strong case for regulation.

HISTORY SINCE 1980

Centers for Disease Control and Preven-
tion data demonstrate an increase in the
prevalence of combined overweight and
obesity among adults, from 47% in 1980
to 74% in 2018,” and among children
from 15% to 35%,% with higher levels
among those who are Black, Hispanic, or
socioeconomically disadvantaged.”® We
can argue about the precise cutpoints for
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increased health risk, but, by current
body mass index standards, overweight
is now normal for adults and becoming
so for children.

What happened in about 1980 to
promote so sharp an increase in
weight gain? Genetics did not change;
neither did thermodynamics. From the
standpoint of thermodynamics, weight
gain occurs when energy intake
exceeds expenditure. Whether energy
expenditure decreased significantly
from 1980 on is debatable, but energy
intake most definitely increased and by
enough calories a day to account for
the 10- to 20-pound average weight
gain from 1980 to 2000.° What did
change was the food environment, and
in ways that encouraged people to eat
more food.

Food companies marketed wider
availability of their products, even in
places never previously permitted such
as libraries, bookstores, and clothing
stores, and they promoted frequent
snacking (more calories).'® Because the
cost of food is low relative to that of
labor, transportation, and rent,'" res-
taurants could increase portion sizes,
as could companies making ultra-
processed products. Larger portions
promote greater calorie intake in three
ways: they provide more calories, they
encourage greater calorie consump-
tion, and they mislead people into
underestimating how much they are
eating. Obesity prevalence rose in par-
allel with increasing portion sizes."?

The low prices of ultra-processed
foods also encourage overconsump-
tion. Since 1980, the prices of all foods
have risen with inflation, but those of
soft drinks and snacks rose much less
than average, whereas fruits and vege-
tables became relatively more expen-
sive." Low food prices democratize
eating in fast-food and other
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I BOX 1— Ultra-Processsed Foods: A Working Definition

In contrast with foods that are unprocessed or minimally processed, ultra-processed products are
o Not obviously related to the whole foods from which they were derived
e Formulated with industrially produced ingredient additives (e.g., colors, flavors, sweeteners,
texturizers) not usually available in supermarkets

e Unable to be made in home kitchens

o Formulated to be hyperpalatable (“addictive”)

e Heavily marketed

o Attractively and conveniently packaged
o Relatively inexpensive

o Highly profitable

Note. Selected examples: Coca-Cola, Tang, Doritos, Oreos, Froot Loops, Spam, chicken nuggets, most

commercial ice creams.
Source. Adapted from Monteiro et al.*

restaurants where portions are large
and more calories are consumed.

FOOD INDUSTRY
GROWTH IMPERATIVES

| attribute the causes of intensified
food industry marketing since 1980 to
policy shifts in three areas: agriculture,
Wall Street, and food regulation. Histor-
ically, Farm Bills paid agricultural pro-
ducers to leave parts of their land
unplanted as a means to prevent over-
production and maintain crop prices
high enough for farmers to make a liv-
ing. But when Earl Butz became US
Department of Agriculture Secretary in
the early 1970s, he shifted policies
from supply management to rewarding
farmers for producing as much food as
possible. Farmers responded. Between
the late 1970s and 2000, the calories
available in the food supply per cap-
ita—amounts produced domestically,
plus imports, less exports—rose from
about 3200 per day to 4000, an
amount roughly twice what the popula-
tion needs on average."* Caloric over-
abundance forced food companies to
compete fiercely for sales.

Changes on Wall Street forced even
greater competition. The early 1980s
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marked the advent of the shareholder
value movement, which demanded
higher and more immediate returns on
investment. Never mind slow-earning
blue-chip stocks; companies now had
to report growth in profits every 90
days." For food companies, expanding
sales in the face of 4000 calories a day
per capita was a difficult challenge. To
meet it, they developed new products,
promoted snacking, expanded fast-
food outlets, sold food in new venues,
and increased portion sizes.

These efforts were supported by the
antiregulatory policies of the Reagan
administration, which allowed health
claims on food packages and more
aggressive marketing to children. Food
companies increasingly targeted mar-
keting to children, to people of low
socioeconomic status, to racial minori-
ties, and to populations in low-income
countries.'®"’

In creating this “eat more” food
environment, the food industry had
only one goal: to increase sales. Food
companies are not social service or
public health agencies; they are busi-
nesses required to put stockholder
earnings as their first priority.'? They
did not intentionally promote weight
gain, and they saw no reason to take

responsibility for it. They could blame
excessive weight gain on personal
choice and externalize the substantial
personal and medical costs of its
consequences.

US POLICY PROPOSALS

During the 1980s and 1990s, calls for pol-
icy approaches to prevent excessive
weight gain focused mainly on personal
responsibility. But, in 2000, Michael Jacob-
son and |, recognizing the food industry’s
role in weight gain, recommended meas-
ures such as taxes and advertising
restrictions that would improve the envi-
ronment of food choice.'® In 2001, the
Surgeon General called for obesity poli-
cies to reduce racial, ethnic, gender, and
age disparities and stigma; to encourage
food companies to provide foods and
beverages in reasonable portion sizes;
and examine its marketing practices

(my emphasis)."”

Federal Dietary Guidelines for Ameri-
cans explicitly target personal choice:
they advise individuals to reduce con-
sumption of sugar, salt, and saturated
fat. The 2020 guidelines do not mention
“ultra-processed” except indirectly: “Food
manufacturers and retail establishments
can support Americans . . . by providing
healthy options in all the places where
foods and beverages are purchased. . . .
Portion sizes also can be reduced. . . .
Food manufacturers are encouraged to
consider the entire composition of the
food or beverage, and not just individual
nutrients or ingredients when developing
or reformulating products” (again, my
emphasis).29°>9

Since 1980, the Public Health Service
Healthy People objectives for nutrition
and weight status also mainly focused
on personal choice but are now begin-
ning to address the need for



environmental improvements. The
2020 objectives include modest goals
for increasing the proportion of schools
that exclude sugar-sweetened bever-
ages and for increasing the number of
states that provide incentives to retail
outlets selling foods consistent with
dietary guidelines.”’

Current guidelines and health objec-
tives not only ignore ultra-processed
foods but also ignore three valiant but
unsuccessful attempts to address the
food industry's role in childhood obe-
sity (an easier target than in adults). In
2006, the Institute of Medicine pub-
lished a remarkably hard-hitting report
on food marketing to children. This
report thoroughly documented the
adverse effects of marketing on child-
ren’s food preferences, demands for
branded products, eating habits, and
body weight. It urged use of multiple
policy approaches to prevent childhood
obesity—agricultural subsidies, taxes,
legislation, regulation, and nutrition
education and assistance programs. It
even warned that if food companies do
not voluntarily stop marketing unhealthy
foods to children, Congress should enact
mandating legislation.’* But a follow-up
workshop in 2013 identified only mar-
ginal improvements in food industry
responses, noting that regulatory actions
would face difficult political and legal
barriers."®

The second attempt was First Lady
Michelle Obama'’s Let's Move!l campaign
to end childhood obesity within a gen-
eration, based on a 2010 report from
the White House Task Force on Child-
hood Obesity appointed by President
Obama. While the Task Force focused
most of its policy recommendations on
personal choice (dietary guidelines,
food labels, calorie labels), it aimed sev-
eral at the environment of food choice
(portion sizes, school meal nutrition

standards, farm-to-school programs,
subsidies for healthier foods in food
assistance programs, and economic
incentives for fruit-and-vegetable pro-
duction). “The food, beverage, and res-
taurant industries,” the report said,
“should be encouraged [that word
again] to use their creativity and
resources to develop or reformulate
more healthful foods for children and
young people."22(P50)

One recommendation addressed food
industry marketing. Echoing the Institute
of Medicine report, the Task Force
warned that if voluntary efforts to limit
marketing did not yield substantial
results, the Federal Communications
Commission “could consider revisiting
and modernizing rules.” Michelle Obama
reinforced this idea in an eloquent
speech to the Grocery Manufacturers
Association: “We need you not just to
tweak around the edges, but to entirely
rethink the products that you're offering,
the information that you provide about
these products, and how you market
those products to our children.”*?

Let's Move! did lead to improvements
in school food. But its other major
achievements—calorie labeling in
fast-food outlets and improved food
labels—addressed personal choice.
The White House had no authority to
force food company compliance with
marketing or other public health meas-
ures that might reduce sales, and its
efforts to promote even minimal regu-
lation were consistently and effectively
blocked by heavily funded, concerted
opposition from the food industry.**

The effectiveness of industry opposi-
tion was also evident from the third
failed attempt, that of the Federal Trade
Commission (FTC) to set nutrition stand-
ards for foods marketed to children. In
2009, Congress directed the FTC to
establish an Interagency Working Group

OPINIONS, IDEAS, & PRACTICE

(IWG) to develop such standards. The
IWG proposed upper limits for sugars
and salt among other measures, but
made them voluntary and did not
require implementation for six years.
Despite this generosity, the food indus-
try viewed these proposals as far too
restrictive and forced the FTC to back
off from setting marketing standards."®

These attempts took place before
the COVID-19 pandemic exposed the
increased risks posed by obesity and
related chronic diseases and the
disparities in their prevalence and
before ultra-processed foods were
recognized as a distinct category of
foods and beverages. The categorical
distinction is critical; it helps clarify
policy needs.

AN (ASPIRATIONAL)
ADVOCACY AGENDA

Antismoking advocates succeeded in
reducing use of cigarettes through
mass-media campaigns but also by cre-
ating an environment less conducive to
smoking through higher prices, smoke-
free policies, warning labels, and tobacco
control programs that addressed socio-
economic disparities. Strategies for
curbing food industry promotion of
overeating could follow this model.”®
Changing the food environment is, of
course, more complicated: we must
eat to live. But taking action to reduce
the wide availability and promotion of
ultra-processed foods could help reduce
the overall burden of diseases related to
dietary practices as well as the socioeco-
nomic disparities in these conditions.
Encouraging personal choice of healthier
diets is helpful but not sufficient; the
food environment needs to encourage
healthy choice and to discourage con-
sumption of ultra-processed foods,
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especially in large portions. Let us advo-
cate the following:

e Dietary guidelines to unambigu-
ously state “Avoid ultra-processed
foods” or at least follow the lead of
the American Heart Association:
“Choose minimally processed foods
instead of ultra-processed foods."?®
Note: US dietary guidelines directly
influence federal food assistance,
school, and child care feeding poli-
cies and programs.2°

e Mass media campaigns to help the
public recognize ultra-processed
foods, reduce (but not necessarily
eliminate) their consumption, and
understand the food industry’s role
as a commercial determinant of
poor health.?’

e Taxes on ultra-processed foods.
Taxation of sugar-sweetened bever-
ages is associated with reduced
consumption and health improve-
ments. Taxes could contribute to
the nearly 20% reduction in sugar
availability since 1999 and to strate-
gies to reduce the cost of healthier
foods.®

e Warning labels on ultra-processed
foods. Warnings about salt, sugar,
saturated fat, and calories already
affect a large percentage of these
products, but recent suggestions
for specific warning labels on
ultra-processed foods deserve seri-
ous consideration (Figure 1).%3°

e Marketing restrictions. As with
cigarettes, legal authority is needed
to consider plain packaging, curbs
on television and social media
advertising, restrictions on retail
product placements, sales and ser-
vice in schools and institutions, and
other such measures, especially as
directed toward children. The
United Kingdom has started doing

Editorial  Nestle

NUTRI-SCORE

ultra processed food

HIGH IN
SATURATED
FAT

FIGURE 1— Two Suggestions for Front-of-Package Warning Labels for

Ultra-Processed Foods

Note. Figure 1a: Ultra-processed added to the Nutri-Score label; this summarizes a food product's
composite balance of nutrients and ingredients. The color-coded scores range from the healthiest—
A (dark green—very healthy) to B (light green), C (yellow), D (orange), and E (red—best to avoid).*”
Figure 1b: Ultra-processed added to warning labels about salt, sugar, and saturated fat used in Latin

American and other countries.°

Source. Figure 1a courtesy of Serge Hercberg. Figure 1b courtesy of Trish Cotter.

this,®" as have several countries in
Latin America.>? We could too.

e Portion size restrictions. Before
the pandemic, restaurant and
fast-food meals accounted for at
least half of Americans’ calorie
intake. Mandating pre-1980 por-
tions could help renormalize rea-
sonable serving sizes.

e Farm subsidies. We should subsi-
dize the production of healthy food
for people and stop subsidizing
feed for animals and fuel for
automobiles.*3

Would policies like these stand a
chance in today's political and social
context? They would confront formida-
ble attitudinal, legal, and legislative
hurdles. In the United States, lifestyle
mandates of any kind are especially
fraught (witness opposition to mask
wearing). Food companies design and
market ultra-processed products to be
widely available, appealing, and inex-
pensive (hence, “addictive”); people
love eating them and may not be able
to afford healthier foods. The normali-
zation of overweight only expands the
proportion of the population likely to
resist imposed measures.

Food companies and trade associa-
tions take advantage of resistance to

“nanny-state” measures. They also
invoke First Amendment protections.
Just as the tobacco industry used its
“playbook” tactics to oppose regulation
of cigarettes, the food industry has
forced the government to block dietary
guidelines from addressing sustainabil-
ity and weakened nutritional standards
for pizza, potatoes, and tomato paste in
schools. In such instances, and in soda
companies’ willingness to spend for-
tunes to fight tax initiatives, the food
industry has positioned itself as a prime
example of how corporations can
induce government to act in their—
rather than in the public—interest.®*

These policy suggestions may seem
unrealistic, but they are not impossible.
Legal scholars have identified laws that
could be tweaked to improve the envi-
ronment of food choice, among them
the Farm Bill (Pub L 115-334 [2018])
and regulations governing school nutri-
tion standards.>® Even seemingly weak
advocacy groups can harness their
power to effect change when they share
a compelling vision, organize commu-
nity support, and build coalitions.*®
Aspirational goals also have power.
Unrealistic public health goals can moti-
vate action, expand expectations,



educate, and attract resources; some-
times, they can even be achieved.®’

While we are thinking in aspirational
terms, let us not forget root causes. We
must also demand policies that link
agriculture to public health, keep cor-
porate money out of politics, reduce
corporate concentration, and require
Wall Street to evaluate corporations
on the basis of social as well as fiscal
responsibility. In comparison with those
challenges, taking on the food industry
should be easy.

Let's get to work.

[Note: For additional reading,
please see the supplemental referen-
ces, available as a supplement to the
online version of this article at https://
ajph.org.] AJPH
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Message: Make the
Healthier Choice the Easier Choice

Make the Healthier Choice the Easier

Choice

Shabih Manzar, MD

S & See also Nestle, p. 853.

his image was obtained from a

Twaiting area in a hospital. While
it is important for visitors and staff to
have access to the vending machine as
needed to quench their thirst, it is also
important for the companies involved
in the whole vending process to be cog-
nizant about the health of the public.

As noted in the picture, the accessible
items on the top shelf are all high-cal-
orie drinks, while water is placed in the
lower row. This is what we call using the
sight, top-shelf marketing technique.

People will go for the accessible item,
resulting in consuming more calories.
The solution could be to place water

and low-calorie drinks on the top shelf.

We should make the healthier choice
the easier choice. AJPH
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Impact of SHIELD Police Training on
Knowledge of Syringe Possession
Laws and Related Arrests in
Tijuana, Mexico

Pieter Baker, PhD, MPH, Leo Beletsky, /D, MPH, Richard Garfein, PhD, MPH, Eileen Pitpitan, PhD, MA, Eyal Oren, PhD, MS,
Steffanie A. Strathdee, PhD, MSc, and Javier A. Cepeda, PhD, MPH

83 See also Kapadia, p. 826.

Between 2015 and 2018, we provided training for 1806 municipal police officers in Tijuana, Mexico, in
an effort to improve their knowledge and behaviors related to HIV and injection drug use. Correct

knowledge of syringe possession laws improved from 56% before training to 94% after training and was

sustained at 24 months (75%). Knowledge improvement was associated with decreases in arrests for
syringe possession over time (adjusted odds ratio [AOR] = 0.87; 95% confidence interval [Cl] = 0.85,
0.90). Officers with correct knowledge had significantly lower odds of reporting arrests (AOR = 0.63; 95%
Cl=0.44, 0.89). Training was associated with sustained improvements in knowledge and practices that
advance public health. (Am J Public Health. 2022;112(6):860-864. https://doi.org/10.2105/

AIPH.2021.306702)

olicies criminalizing drugs or syrin-
P ges and aggressive enforcement
practices frustrate efforts to reduce HIV-
and drug-related harms among people
who inject drugs (PWID)." Police tactics
such as syringe confiscation and arrests
for syringe possession are associated
with riskier syringe sharing practices
and reduced help seeking from harm
reduction services.” Where syringe pos-
session has been decriminalized (e.g.,
Mexico), arrests for possession may per-
sist despite formal legal changes.? Dis-
cordance between policies and local
enforcement practices may be due in
part to inadequate police knowledge of
drug and syringe possession laws.*

INTERVENTION

We implemented the Tijuana, Mexico,
SHIELD (Safety and Health Integration

Bakeretal.

in the Enforcement of Laws on Drugs)
training program to address the
occupational hazards of drug law
enforcement and the impact of harmful
policing on the health of PWID. This
occupational safety training program
for police personnel focused on nee-
dlestick injuries while simultaneously
addressing police knowledge, attitudes,
and behaviors that may affect health
and HIV risk among PWID.”

The SHIELD program was a bina-
tional, interdisciplinary collaboration
between the University of California,
San Diego; Universidad Xochicalco; and
the Tijuana Municipal Police Depart-
ment. Curricula and instrumentation
were adapted from previous training,®
piloted within the academy, and modi-
fied for cultural appropriateness by key
stakeholders. Training covered (1) basic
epidemiology and prevention of needle

stick injuries and infectious disease
sequelae, (2) legal provisions under
Mexican law related to drug and
syringe possession,® and (3) addiction
science and evidence-based harm
reduction strategies.

PLACE AND TIME

As a major border and drug trafficking
node, Tijuana is characterized by multi-
ple interacting epidemics of injection
drug use, HIV, and harmful policing
practices that contravene public
health.” During routine or coordinated
police operations, aggressive tactics
such as arrests for syringe possession
are a tool frequently deployed against
PWID.? Between February 2015 and
May 2016, 80% of the city's police
force (n = 1806) completed the training
program in collaboration with the


https://doi.org/10.2105/AJPH.2022.306869
https://doi.org/10.2105/AJPH.2021.306702
https://doi.org/10.2105/AJPH.2021.306702

municipal police academy (Instituto de
Capacitacién y Adiestramiento Profe-
sional de Tijuana). Trained police
instructors administered SHIELD on
site as a single daylong session, with 20
to 100 trainees per session (n = 38 ses-
sions). Baseline participants were eligi-
ble to take part in the longitudinal
cohort if they reported having been
exposed to syringes in the past six
months and were willing to participate
in 24 months of follow-up.

PERSONS

Among the baseline sample of 1806
officers, 1594 eligible participants were
randomized (n = 212 did not meet the
eligibility criteria) and 771 were se-
lected for follow-up (Figure A, available
as a supplement to the online version
of this article at http://www.ajph.org).
Participants were primarily male (84%),
the median age was 38 years (inter-
quartile range [IQR] = 33-43), and the
median number of years of law en-
forcement experience was 11 (IQR =
7-18; Table A, available as a supple-
ment to the online version of this article
at http://www.ajph.org). Overall, 19% of
the participants had less than a high
school education, most (88%) had
patrol assignments, and 23% were
assigned to a high drug use precinct.
The majority of participants (64%)
reported that they had made syringe
possession arrests in the previous 6
months; only 56% knew that syringe
possession was legal.

PURPOSE

Training may align policing with public
health by closing gaps in legal knowl-
edge.>® However, no study to our
knowledge has longitudinally examined
the sustained impact of educational

interventions on drug law enforcement
practices that contravene public health.
We evaluated whether training that
frames harm reduction as beneficial to
occupational safety improves knowl-
edge of syringe laws and reduces
arrests for syringe possession. We
hypothesized that improved knowledge
of syringe possession laws would be
associated with sustained reductions

in arrests for syringe possession. We
assessed the training's impact on
arrests for syringe possession after
accounting for police characteristics,
knowledge of syringe laws, and atti-
tudes toward PWID over time following
the SHIELD training intervention.

IMPLEMENTATION

Participants completed self-administered
pretraining and posttraining surveys (in
Spanish) measuring sociodemographic
characteristics, knowledge, attitudes,
and policing behaviors related to drug
policy and substance use. The out-
come (knowledge of syringe laws) was
measured via a single question (“Under
current Mexican law, how many syrin-
ges may a citizen legally possess?”) and
coded, in the form of a dichotomous
measure, as the correct response (as
many as they want) versus all other
responses (e.g., none, 1, 7, 10). In addi-
tion, we created a dichotomous mea-
sure focusing on attitudes toward
PWID that was based on three possible
responses to the following statement:
“Drug users do not deserve to be
treated as people” (“strongly agree”/
“agree” vs “disagree”; the first 2 re-
sponses were combined). The depen-
dent variable (arrests for syringe
possession) was measured via a single
question (“How often did you arrest
someone for syringe possession in the
previous 6 months?”) and codified as

OPINIONS, IDEAS, & PRACTICE

always/sometimes/rarely versus never.
All participants were remunerated $20.
Data were deidentified prior to the
analysis.

EVALUATION

After exclusion of participants with
missing data (n = 14) and those who
were lost to follow-up (n = 64), our
sample consisted of 693 officers (3523
total observations). Correct knowledge
of syringe laws among officers in-
creased from 56% before training to
94% after training (Figure B, available as
a supplement to the online version of
this article at http://www.ajph.org), with
significant sustained improvements at
six months (85%) and 24 months (75%;
Figure 1). The percentage of officers
reporting syringe possession arrests
decreased from 64% at baseline to
41% at 6 months (P<.001), with no
significant decrease during the
subsequent follow-up visits. Officers
reporting possession arrests were con-
sistently more likely to have incorrect
knowledge of syringe laws, to have neg-
ative attitudes toward PWID, to be
male, and to work in areas with high
drug use.

For each 6-month interval subse-
quent to the baseline visit, there was a
13% reduction in the odds of reporting
arrests for syringe possession (adjusted
odds ratio [AOR] = 0.87; 95% confi-
dence interval [CI] = 0.85, 0.90; Table 1).
Officers with correct knowledge of
syringe laws had 37% lower odds of
reporting arrests for syringe posses-
sion (AOR = 0.63; 95% Cl = 0.44, 0.89)
after control for follow-up visit, sex,
patrol assignment, and precinct loca-
tion. Female officers had 35% lower
odds of reporting arrests for syringe
possession (AOR = 0.65; 95% Cl = 0.35,
0.87), whereas officers in high drug use
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FIGURE 1— Trendsin Arrests for Syringe Possession, Knowledge of Syringe Laws, and Attitudes Toward People Who

Inject Drugs (PWID) Among Municipal Police Officers (n = 693) in Tijuana, Mexico, 2015-2018

TABLE 1— Logistic Regression Model of Self-Reported Arrests for Syringe Possession Among Municipal

Police After SHIELD Training: Tijuana, Mexico, 2015-2018

Variable

OR (95% CI)

Unadjusted Model

Adjusted Model

Time (visit)

0.86 (0.83, 0.88)

0.87 (0.85, 0.90)

Female sex (vs male)

0.49 (0.32, 0.75)

0.56 (0.35, 0.87)

Age, y

1.02 (0.99, 1.03)

Less than high school education (vs more)

1.11 (0.97, 1.26)

Work experience (years)

0.89 (0.82, 0.97)

Correct knowledge of syringe laws (vs incorrect)

0.51 (0.44, 0.59)

0.63 (0.44, 0.89)

Positive attitudes toward PWID (vs negative)

1.33 (1.14, 1.55)

Patrol assignment (vs administrative duty)

3.01 (2.02, 4.48)

6.71 (3.83, 11.76)

High drug use precinct (vs low)

1.90 (1.57, 2.31)

2.42 (1.56, 3.77)

Note. Cl = confidence interval; OR = odds ratio; PWID = people who inject drugs; SHIELD = Safety and Health Integration in the Enforcement of Laws on
Drugs program. Generalized estimating equations with an exchangeable correlation structure were used to conduct logistic regression modeling. Arrests

for syringe possession refer to the previous 6 months. The sample size was 693 (3523 observations).
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precincts had greater than double the
odds of reporting arrests (AOR = 2.42;
95% Cl = 1.56, 3.77) than officers
assigned elsewhere.

ADVERSE EFFECTS

We are not aware of any adverse
effects from this intervention other
than the discomfort of responding to
sensitive topics on the self-administered
surveys.

SUSTAINABILITY

Through leveraging of existing infra-
structure within the Tijuana police
academy and a train the trainers strat-
egy for implementing the curriculum,
80% of the police force received train-
ing within 15 months in concert with
routine training activities. Furthermore,
most officers were willing to participate
longitudinally, and the retention rate
was 91.6% through 24 months. We
credit this success to locally trained
and experienced field staff in Tijuana
who used a rigorous yet flexible data
collection strategy with regular contact
and follow-up visits at convenient loca-
tions for officers, including in the field
and in private settings.

The SHIELD model provides a sus-
tainable research and practice infra-
structure given the ability to collect
various types of data with flexibility. For
example, numerous in-depth interviews
were conducted, and a supplemental
quantitative survey on referral prefer-
ences was appended to the 24-month
follow-up questionnaire. With evolving
safety concerns among police person-
nel, the SHIELD training is sustainable
in that the occupational safety compo-
nent can be easily adapted to address
emerging concerns. For example, the
needlestick injury module can be

supplemented with relevant instruction
on fentanyl exposure.'® However,
SHIELD's adoption and sustainability
depend on political will and the policing
priorities of local administrations.

PUBLIC HEALTH
SIGNIFICANCE

Our results highlight the link between
officers’ knowledge of syringe posses-
sion laws and related behaviors.
SHIELD training was associated with
sustained improvements in knowledge
of syringe laws and corresponding
reductions in the proportion of officers
reporting arrests of PWID for syringe
possession. Precinct location, patrol
assignment, and female sex likely also
shape policing in this context and
should be accounted for in public
health research and practice. Police
training that bundles harm reduction
and occupational safety content should
be considered among core public
health interventions to improve the
health of PWID in prohibitionist con-
texts. AJPH
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Safe and Stable Housing for Intimate
Partner Violence Survivors,
Maryland, 2019-2020

Michele R. Decker, ScD, MPH, Karen Trister Grace, PhD, MSN, CNM, Charvonne N. Holliday, PhD, MPH,
Kristin G. Bevilacqua, MPH, Arshdeep Kaur, MSPH, and Janice Miller, MPH, MSW, LCSW-C

House of Ruth Maryland is a comprehensive intimate partner violence (IPV) service provider. Our

academic-practitioner partnership conducted a prospective, quasi-experimental evaluation (n = 70)

of on-site transitional housing and community-based rapid rehousing to meet the safety and stability

needs of individuals made homeless because of IPV. By 6-month follow-up, both IPV revictimization

and housing instability significantly improved (P < .001). Housing supports through an IPV service provider

advanced the dual goals of safety and housing stability for IPV survivors. Safe, affordable housing is an IPV
prevention strategy. (Am J Public Health. 2022;112(6):865-870. https://doi.org/10.2105/AJPH.2022.306728)

ndividuals made homeless because
I of intimate partner violence (IPV)
have unique needs for safe, affordable
housing.

INTERVENTION

Leading programmatic approaches for
housing IPV survivors include transi-
tional housing (TH)" and, more recently,
rapid rehousing (RRH)."? House of Ruth
Maryland (HRM) embeds TH and RRH
within comprehensive IPV supports
including hotline; advocacy, including
legal advocacy; health services;
counseling; abusive partner interven-
tion; and crisis emergency housing.

Transitional Housing

On-site TH apartments provide 9 to
15 months of safety and security

near core services, enabling skill build-
ing and self-sufficiency. Participants
have access to on-site services and

advocacy, including workforce develop-

ment, safety planning, trauma therapy,
health care, childcare, and legal sup-

port. TH participants enter following cri-

sis shelter stays (~30-90 days), based
on service coordinator referral. Selec-
tion is based on long-term safety (IPV
severity) and health needs (including
mental health and children’s health)

that impede economic and housing sta-

bility. The TH location is concealed for
safety.

Rapid Rehousing

RRH follows “housing first” principles?;
participants receive graduated rental
assistance for community-based hous-
ing, after which they assume full rent
payments. HRM's Safe Homes Strong
Communities program provides an
average of 6 months of rental assis-
tance, adjusted to client needs. Rent
checks are intentionally provided
directly to the client, who pays the

landlord, to build relationships, skill,
and confidence in being the primary
leaseholder. Move-in assistance is
available for security deposits, rental
applications, and other expenses. Cli-
ents can receive household supplies,
furniture referrals, and transportation
assistance. Safe Homes Strong Commu-
nities participants enter the program
through crisis shelter, TH, or external
referral. A housing specialist assists in
housing identification, rent reasonable-
ness (relative to comparable housing),
housing preinspection, and confirmation
of property registration and lead certifi-
cate; the housing unit must pass city
inspection. Service coordinators provide
ongoing support and advocacy in clients'
new homes to build stability and support
for long-term safety.

PLACE AND TIME

This academic—practitioner partnership
is based in Baltimore, Maryland. Study
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enrollment ran from June 2019 to
December 2020.

PERSONS

During the study enrollment period,
female RRH and TH participants were
recruited for and consented to evalu-
ation; eligibility was limited to ages

18 years and older, with physical or sex-
ual IPV or IPV fear in the year before pro-
gramming, and ability to complete study
activities in English. Receipt of RRH
services was defined as being actively
housed and receiving rental assistance.
We enrolled 70 participants (59 RRH,

11 TH), of whom 81.4% were retained
at 6-month follow-up; attrition analyses
found no significant differences between
women who were retained and those
lost to follow-up at 6 months. Qualitative
interviews (n = 20) contextualized quanti-
tative results (not reported).

PURPOSE

Comprehensive IPV programs have long
provided safe housing spanning the
spectrum of emergency crisis to short-
and medium-term supports in response
to survivors’ needs for safe housing. Yet,
the efficacy of TH and RRH specifically

in preventing IPV revictimization and
reducing housing instability among indi-
viduals made homeless because of IPV
is underdeveloped? relative to the public
health burden of IPV** and its mutually
reinforcing, escalating dynamics with
homelessness.® Lack of safe, affordable
housing is a barrier to leaving an abusive
relationship, and IPV is a leading risk fac-
tor for homelessness and housing insta-
bility among women.® Housing instability
can prompt a hazardous cycle of revic-
timization and increasing IPV severity,
creating opportunities for abusive part-
ners to re-engage. Homicide risk peaks
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at the time of separation.” Women over-
all and women of color disproportion-
ately experience IPV and IPV-related
homicide,” the gender and gender-race
wage gaps® undercut their economic
leverage to secure housing, and intersec-
tional racial-gender discrimination exac-
erbates housing disparities.”"°

In 2009, the Homeless Emergency
Assistance and Rapid Transition to Hous-
ing Act expanded the homelessness def-
inition to include individuals fleeing or
attempting to flee domestic violence.
This change prompted an expansion of
housing supports to homeless IPV survi-
vors by the US Department of Housing
and Urban Development and a critical
need for high-quality evidence on effec-
tive intervention approaches to support
the unique safety and housing needs of
this population.

IMPLEMENTATION

Our quasi-experimental, community-
based participatory evaluation examined
the impact of TH and RRH supports on
safety and housing stability outcomes
over 6 months among IPV survivors.

EVALUATION

Survey data were collected at baseline
and 3-month intervals through 6-month
follow-up via a secure, Web-based
application. Participant demographics
at baseline are presented in Table 1.
Participants received gift card stipends,
modest household items, and resource
information at each data collection point.
Linear and logistic mixed effects mod-
els estimated changes over time; indica-
tor variables for time since baseline at
3-month and 6-month intervals served
as the primary independent variables.
Analyses were stratified by type of

housing program (RRH vs TH) to explore
heterogeneity of effects.

Recent IPV decreased significantly by
6-month follow-up both in any experi-
ence of IPV (12.3% from 56.1% baseline;
adjusted odds ratio [AOR]gm = 0.06; 95%
confidence interval [Cl] = 0.02, 0.21;

P <.001; Table 2), and average Revised
Conflict Tactics Scale (CTS) score (0.47
from 3.35 baseline; adjusted mean
differenceg, = —2.88; 95% Cl = —3.91,
—1.84; P<.001). Average Women's
Experience with Battering scale score
decreased from 36.63 at baseline to
22.67 (adjusted mean differencegn, =
—14.06; 95% Cl = —18.14, —=9.98;

P <.001). These reductions were evident
and statistically significant by 3-month
follow-up, specifically any IPV (AORs, =
0.06; 95% Cl = 0.02,0.22; P<.001), CTS
score (mean differences,, = —2.57; 95%
Cl=—-361,—-1.52; P<.001), and Wom-
en's Experience with Battering score
(mean differencesy, = —14.37; 95%
Cl=-18.47,-10.28; P<.001).

Average housing instability score”
decreased significantly to 2.31 at
6-month follow-up, from 3.23 baseline
(adjusted mean differencegn,, = —0.87;
95% Cl = —1.41, —0.34; P=.001).

During this time, economic depen-
dence on partners decreased signifi-
cantly (AORgy, = 0.32; 95% Cl = 0.12,
0.86; P =.024). Related economic indi-
cators specific to both housing and food
stress significantly improved (P < .05).
IPV-related self-blame decreased
(adjusted mean differencegy, = —1.88;
95% Cl = —3.14, —0.62; P =.004).

In stratified models, the reductions in
IPV and housing instability at 6-month
follow-up were evident among both
RRH and TH participants (not shown).

ADVERSE EFFECTS

No unintended consequences were
reported among evaluation participants.
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TABLE 1— sample Demographics of Recent Intimate Partner Violence Survivors in Rapid Rehousing or

Transitional Housing: Baltimore, MD, Enrolled June 2019-December 2020

Rapid Rehousing, Transitional
Total, No. (%), No. (%), Housing, No. (%),
Mean =SD, or % Mean =SD, or % Mean =SD, or % P
Total enrolled 70 (100.0) 59 (84.3) 11 (15.7)
Age, y 33.11 £7.25 32.95 +7.38 34.00 +6.80 .66
Race/ethnicity 84
White 2.9 3.4 0
Black, African American, African 771 76.3 81.8
Hispanic or Latino 5.7 6.8 0
Asian 1.4 1.7 0
Multiracial/more than 1 race 8.6 8.5 9.1
Other 4.3 3.4 9.1
Family size (adults and children) 4.52 +2.00 4.60 +2.05 4.09 +1.70 .44
Has children with abusive partner .05
No 24.6 28.8 0
Yes 75.4 71.2 100.0
Education .02
High school or less 471 45.8 54.5
Some college 44.3 49.1 18.2
College graduate or more 8.6 5.1 273
Household income from all sources in 2018 before taxes, $ .50
0-20000 63.9 62.0 72.7
=20001 36.1 38.0 27.3
Any employment in past 30 d .03
No 39.1 339 70.0
Yes 60.9 66.1 30.0
Total monthly income in past 30 d from all sources, $ 1517.67 +=924.88 1649.93 +926.41 816.70 +534.00 .008
Baseline homicide risk .78
Variable 11.9 11.8 12,5
Increased 23.8 26.5 12,5
Severe 16.7 17.7 12.5
Extreme 47.6 441 62.5
Enrollment timing relative to COVID-19 pandemic .87
Before 65.7 66.1 63.6
After 343 339 36.4

Note. The sample size was n = 70. P values were based on t test for continuous variables and x? test for categorical variables. Floating sample size

accommodates modest amounts of missing data.

SUSTAINABILITY

The promising evidence of reductions
in IPV revictimization and housing insta-
bility following RRH and TH supports
continued investments in these

programs as embedded within com-
prehensive IPV programs. With immedi-
ate needs met for safe, affordable
housing, survivors could achieve
medium-term goals of continued safety
and economic stability, which, in turn,

support longer-term, mutually reinforc-
ing goals of housing and economic sta-
bility, resilience, health, and safety. IPV
revictimization was reduced on average
though it was not fully eliminated;
abuse severity, intensity, and chronicity
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TABLE 2— changes in Safety and Housing Instability Over 6-Month Follow-Up for Intimate Partner
Violence (IPV) Survivors in Either Rapid Rehousing or Transitional Housing: Baltimore, MD, Enrolled

June 2019-December 2020

3-Mo Follow-Up

6-Mo Follow-Up

Baseline
(n=70), (n=57), (n=57).
% or % or % or
Mean =SD Mean =SD AOR or b (95% CI)? Mean =SD AOR or b (95% CI)?
Safety/IPV revictimization
Any IPV, past 3 mo

No 43.9 87.5 1 (Ref) 87.7 1 (Ref)

Yes 56.1 125 0.06 (0.02, 0.22) 12.3 0.06 (0.02, 0.21)
IPV score per CTS, past 3 mo 3.35 £3.99 0.77 +2.61 —2.57 (-3.61, —1.52) 0.47 +1.82 —2.88 (—3.91, —1.84)
Women's Experience with Battering Score 36.63 =16.69 | 22.33 =14.64 —14.37 (—18.47, —10.28) 22.61 £15.72 —14.06 (—18.14, —9.98)
Perceived risk of IPV in the next 3 mo

Not at all likely 50.0 71.4 1 (Ref) 68.4 1 (Ref)

Somewhat unlikely, unsure, or somewhat/very 50.0 28.6 0.14 (0.04, 0.52) 31.6 0.18 (0.05, 0.63)

likely
Housing instability
Housing Instability Score 3.23 +2.05 1.76 =1.67 —1.41 (—1.95, —0.88) 2.31 £2.09 —0.87 (—1.41, —0.34)
Moved in past 3 mo®
No 441 75.4 1 (Ref) 92.9 1 (Ref)
Yes 55.9 24.6 0.25 (0.12, 0.55) 71 0.06 (0.02, 0.18)
Economic factors
Economic dependence on partner, past 3 mo

No 42.0 56.1 1 (Ref) 57.9 1 (Ref)

Yes 58.0 43.9 0.35 (0.13, 0.94) 421 0.32 (0.12, 0.86)
Worry or stress about affording housing, past 3 mo

Always or usually 60.3 40.4 1 (Ref) 38.2 1 (Ref)

Sometimes, rarely, or never 39.7 59.6 3.25(1.28, 8.23) 61.8 3.52 (1.38, 9.01)
Worry or stress about affording food, past 3 mo

Always or usually 471 24.6 1 (Ref) 23.2 1 (Ref)

Sometimes, rarely, or never 52.9 75.4 5.30 (1.74, 16.19) 76.8 5.33 (1.77, 16.05)
Ability to meet needs for self or children

Can meet on own or with current assistance 471 38.6 1 (Ref) 49.1 1 (Ref)

Can meet a part of, or none, with current 52.9 61.4 2.03 (0.77, 5.36) 50.9 0.93 (0.36, 2.39)

assistance

Psychosocial factors
Depression score 2.68 £1.94 1.86 =1.85 -0.72 (-1.17, -0.27) 2.26 £1.92 —0.42 (—0.87, 0.03)
Internalized IPV stigma score/self-blame 18.60 +6.53 16.74 +7.44 —1.65 (—2.92, —0.39) 16.45 +6.33 —1.88 (—3.14, —0.62)
Resilience score 25.70 =8.68 27.62 =8.11 1.41 (-0.49, 3.31) 27.35 £8.71 1.36 (—0.54, 3.26)
Dyad factor

Had contact with abusive partner in previous 3 mo

No 44.9 49.1 1 (Ref) 45.6 1 (Ref)

Yes 55.1 50.9 0.46 (0.15, 1.46) 54.4 0.66 (0.22, 2.02)

Note. AOR = adjusted odds ratio; Cl = confidence interval; CTS = Revised Conflict Tactics Scale.

2Adjusted for 2018 income, children with abusive partner, baseline CTS (except for CTS outcome). Relative to baseline, based on mixed-effects linear or

logistic regression.

PBaseline assessment can include program-related moves.
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may influence safety timelines and nec-
essary supports. Further research must
examine the sustainability of results
beyond 6-month follow-up, clarify the
pathways to change, consider addi-
tional factors involved in shifting IPV
and housing stability dynamics, and
examine the roles of children as well as
abusive partner interventions in
influencing safety and stability
outcomes.

PUBLIC HEALTH
SIGNIFICANCE

Safe housing interrupts the mutually
reinforcing dynamics of IPV revictimiza-
tion and housing instability, thus reduc-
ing the burdens of IPV and homeless-
ness. Notably, women's contact with
their partners was unchanged through
the study period, yet the nature of con-
tact changed profoundly as evidenced
by reductions in IPV, perceived risk of
abuse, and economic dependence on
abusive partners. Evidence that hous-
ing interventions can advance women'’s
safety and economic stability without
fully severing ties with partners who
use violence prompts important ques-
tions about how safety can be achieved
and counters long-held assumptions
that complete separation is the only or
best path to safety. Advocates often
articulate that separation does not suf-
ficiently recognize women'’s realities
nor preferences, including shared chil-
dren, that may require contact with
abusive partners. Housing aligns with a
survivor-centered approach that sup-
ports women as they advance their
own needs.

Reducing IPV revictimization is a
shared goal of public health and public
safety. The criminal legal response to
IPVis limited by chronic IPV

underreporting and overincarceration;
comprehensive social support services
are needed to prevent IPV revictimiza-
tion and meet survivors' needs. Safe,
affordable housing is one such IPV
reduction strategy that can increase
public safety. By reducing IPV victimiza-
tion and responding directly to survi-
vors' stated needs, housing aligns with
restorative justice principles that
emphasize repairing the harm. RRH
and TH are accessible independent

of the criminal legal system, allowing
women an option for achieving safety
without the risks and social consequen-
ces that can result from contacting
police.”? Results advance the national
priority of evidence-based interven-
tions that meet the dual goals of
safety and housing stability for IPV
survivors. AJPH
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District-Level Universal Masking
Policies and COVID-19 Incidence
During the First 8 Weeks of School

in Texas

Amy E. Hughes, PhD, Richard J. Medford, MD, Trish M. Perl, MD, MSc, Mujeeb A. Basit, MD, and Kandice A. Kapinos, PhD

Texas discontinued state-sponsored business restrictions and mask mandates on March 10, 2021, and

mandated that no government officials, including public school officials, may implement mask

requirements even in areas where COVID-19 hospitalizations comprised more than 15% of

hospitalizations. Nonetheless, some public school districts began the 2021-2022 school year with mask

mandates in place. We used quasi-experimental methods to analyze the impact of school mask

mandates, which appear to have resulted in approximately 40 fewer student cases per week in the first
eight weeks of school. (Am J Public Health. 2022;112(6):871-875. https://doi.org/10.2105/

AJPH.2022.306769)

trategies to limit COVID-19 trans-
S mission have evolved as scientific
knowledge increased, vaccines were
developed, and new variants emerged.
Prior to the 2021-2022 school year,
COVID-19 vaccines were not approved
by the Food and Drug Administra-
tion for children younger than 12 years
and the incidence of SARS-CoV-2
(severe acute respiratory syndrome
coronavirus 2, the virus that causes
COVID-19) was increasing, in part
because of the circulation of the Delta
variant. As a result, the Centers for Dis-
ease Control and Prevention' and the
American Academy of Pediatrics rec-
ommended that schools return to
in-person instruction with universal
indoor masking policies in place.

The governor of Texas clarified a
“mask mandate ban” via executive
order onJuly 29, 2021, stating that “No
governmental entity includinga . ..

school district . .. may require...or
mandate that [a] person wear a face
covering [but] that does not prevent
individuals from wearing one if they
choose” (https://bit.ly/36Vi1f0). Despite
this, several Texas school districts
implemented mask mandates at the
start of the school year.

INTERVENTION

School district response to the gover-
nor's order varied, creating two groups
of districts: those starting school with
no required masking per the order, and
those starting with masking required
despite the order.

PLACE AND TIME

August through October 2, 2021, from
the Texas Department of State Health
Services.?

PERSON

Our study comprised students and
staff of Texas public schools during the
first eight weeks of the 2021-2022
school year.

PURPOSE

We aimed to estimate the effects of
district-level masking policies on case
incidence using rigorous quasi-
experimental methods.

IMPLEMENTATION

We used publicly available weekly
SARS-CoV-2 case counts for students
and staff of Texas public schools from

We collected information about
district-level masking policy from
news reports. We incorporated zip
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code-level weekly vaccination data
from the Texas Department of State
Health Services, county-level seven-day
rolling average case counts from The
New York Times, financial data from the
Texas Education Agency, and enroll-
ment data from American Community
Survey's five-year estimates.

Using propensity score matching, we
matched 61 Texas public or charter
school “treatment” districts that began
the school year with district-level mask
mandates to 61 statistically similar
“control” districts. We excluded from our
analysis four treatment districts with
missing data and 16 districts with policy
mandates that started after the first
school day (Appendix, Figure A, available
as a supplement to the online version of
this article at http://www.ajph.org).

Propensity score matching can mitigate
challenges associated with policy endoge-
neity (e.g. systematic differences among
mandate and nonmandate districts). We
used machine-learning penalized regres-
sion variable selection (i.e., LASSO) to par-
simoniously identify district characteristics
(describing enrollment, funding, race, eth-
nicity, nativity, and household crowding)
for propensity score estimation from a
larger set of district-level socioeconomic
and demographic characteristics. We
selected the nearest-neighbor compari-
son district for each treatment district
without replacement within the strata of
school start date. We conducted balanc-
ing tests and chose comparison districts
on the common support. After matching,
treatment districts spent more per pupil
than control districts; we therefore
adjusted for this in subsequent analyses.
To underscore the importance of our
quasi-experimental approach, we also
estimated models using the full set of
control districts.

We used an event study design® cen-
tered on school start date as time zero

Hughes et al.

to compare our key outcomes: weekly
student and staff cases per 1000
enrolled students (hereafter, “cases per
1000"). For weeks with suppressed
rates, we imputed values using total
district-level cumulative counts from
prior and subsequent weeks' totals.
We estimated a two-part model” to
address nonnormality and zero infla-
tion; we used logistic regression to pre-
dict the likelihood of any cases and a
generalized linear model with log link
and y-distributed errors. We adjusted
for weekly case and vaccination rates,
and annual per-student funding. Stan-
dard errors were clustered at the dis-
trict level. See the Appendix for further
implementation details.

EVALUATION

The 61 school districts starting with a
mask mandate had higher student
enrollment compared with all districts
starting without a mandate. Residents
of areas zoned for treatment districts
had higher proportions of the fully vac-
cinated eligible population prior to
school start, higher median home and
rent values, more racial diversity, and
higher educational attainment (Appen-
dix, Table A). However, treatment dis-
tricts were not statistically different
from matched control districts (n = 61)
across most of these dimensions
(Appendix, Table B), suggesting that
propensity score matching created a
balanced sample.

Districts without mandates reported
two additional adjusted student cases
per 1000 from approximately two to six
weeks following school start (Figure 1).
This translates to a weekly mean of 37
additional student SARS-CoV-2 cases
(range = 28-42) and 183 total excess
student cases over the study period.
However, cases per 1000 were not

significantly different seven to eight
weeks after school start.

We observed statistically significant
differences in weekly staff cases for a
single week during the study period
(Figure 2). In week 4, control districts
reported 0.5 staff cases per 1000
(P =.044), which translates to nine
excess cases for the week.

ADVERSE EFFECTS

We are unaware of adverse events aris-
ing from this analysis; however, school
district mask mandates could have neg-
ative effects. We were unable to exam-
ine this.

Our intervention evaluation has
important limitations. First, reported
case counts likely suffer from nonran-
dom measurement error. If compari-
son districts reported fewer cases
(because, for example, of lower com-
munity case rates, limited access to
testing, or inability to accommodate
unfunded reporting), then our esti-
mates may be biased toward zero. Con-
versely, if treatment districts were more
likely to report cases (e.g., meticulous
tracking or random surveillance test-
ing), then our estimates may be biased
upwards. We controlled for this with
propensity score matching and local
vaccination rate adjustments. Second,
we used an intent-to-treat analysis,
which can attenuate estimated effects
if “treatment” districts weakly enforced
(or control districts strongly encour-
aged) masking. Third, pandemic
response policy changed during our
study period. We account for this by
matching districts within start week.
Including calendar week fixed effects
does not change our findings. Finally,
we could not account for community
masking rates, compliance, or differen-
tial access to testing.
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FIGURE 1— Average Number of Student COVID-19 Cases Reported to School Districts, by Mask Requirement: Texas,
August 1-October 2, 2021

2
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FIGURE 2— Average Number of Staff COVID-19 Cases Reported to School Districts, by Mask Requirement: Texas,
August 1-October 2, 2021

Note. Deltas (differences) represent weeks (with asterisks) where the case counts between districts with and without mask mandates were statistically signifi-
cant at P < .05 (difference and P value shown on graph). Predicted mean cases per 1000 enrolled students were derived postestimation from a two-part
model (logit in the first stage to predict nonzero cases, and then generalized linear model with log link), adjusting for the weekly case and vaccination rates
in the district's area, the vaccination rate in the week prior to school start, and per-student annual spending. Standard errors were clustered at the district
level.
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SUSTAINABILITY

Mask policy efficacy is driven by vaccine
efficacy and coverage, infection-
induced immunity, and incidence. As
masking and vaccinations increase and
incidence decreases, estimated effect
sizes of universal indoor masking may
wane. All three occurred during our
study: Texas COVID-19 prevalence
began to decrease in mid-July, 4.9 mil-
lion Texans were vaccinated in August
and September (18% increase),” and
statewide test positivity rates de-
creased from 17% (early August) to
11% (late September). Our results, rely-
ing on rigorous methods to better iso-
late causality, are consistent with other
observational studies®™8; in particular,
effect sizes are similar to those found
for children in 520 US counties with
masked versus unmasked schools

(1.3 cases per 1000 in the first week).?
During our study, the Delta variant
dominated case mix; we anticipate
higher estimated effect sizes when the
Omicron variant dominates because
of immune escape and increased
contagiousness.

PUBLIC HEALTH
SIGNIFICANCE

At the start of the school year, behav-
iors representing key components of
pandemic mitigation responses (vacci-
nation, masking, reporting, contact trac-
ing, distancing) were not uniformly
implemented across school districts.
Many districts did not collect vaccina-
tion or masking adherence metrics
from staff and students.' After school
started in most districts, the Texas Edu-
cation Agency encouraged case notifi-
cation to local health departments and
parents of children with close contact
to cases, and Texas approved remote

Hughes et al.

learning funds for qualified districts

and students."""? Lack of information
and policy delay might have influenced
the efficacy of Texas' personal responsi-
bility approach to mitigating COVID-19
spread in schools.

Our findings suggest that school
masking policies could protect students
and teachers from COVID-19, and pre-
vent further community spread. 4JPH
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Implementation of Baltimore City’s
COVID-19 Isolation Hotel

Amanda M. Rosecrans, MD, MHS, Marik A. Moen, PhD, MPH, RN, Robert E. Harris, MSN-CRNP, MPH, Molly S. Rice, MSN-CRNP,
Vanessa S. Augustin, MSN, RN, Norberth H. Stracker, MS, Kevin D. Burns, MD, MPH, Sarah T. Rives, MSN-CRNP, MPH,
Katherine M. Tran, MD, Charles W. Callahan, DO, and Letitia K. Dzirasa, MD

In May 2020, Baltimore City, Maryland, implemented the Lord Baltimore Triage, Respite, and Isolation
Center (LBTC), a multiagency COVID-19 isolation and quarantine site tailored for people experiencing

homelessness. In the first year, 2020 individuals were served, 78% completed isolation at LBTC, and 6%

were transferred to a hospital. Successful isolation can mitigate outbreaks in shelters and residential

recovery programs, and planning for sustainable isolation services integrated within these settings is
critical as the COVID-19 pandemic continues. (Am J Public Health. 2022;112(6):876-880. https://doi.org/
10.2105/AJPH.2022.306778)

s the COVID-19 pandemic
Aunfolded, susceptibility of popu-
lations made vulnerable because of
structural inequities related to race,
income, and other circumstances
became apparent.' Prior to
COVID-19, housing instability and
homelessness were recognized as
being associated with increased mor-
bidity and mortality.*> Living in con-
gregate settings such as shelters
placed an already medically vulnerable
population at high risk of COVID-19
infection® with the potential for poor
outcomes. In response, jurisdictions
across the United States quickly estab-
lished isolation and quarantine (1&Q)
sites for individuals experiencing
homelessness to prevent COVID-19
outbreaks in shelter settings, reduce
community spread, and provide clini-
cal monitoring for marginalized popu-
lations.®® Here we describe imple-
mentation activities and data from the
first year (May 12, 2020, to May 11,
2021) of the COVID-19 isolation hotel
in Baltimore City, Maryland.

Rosecrans et al.

INTERVENTION

The Baltimore City Health Department
and the Mayor’'s Office of Homeless
Services created a public-private part-
nership with the University of Mary-
land Medical System and the Lord
Baltimore Hotel to open the 300-room
Lord Baltimore Triage, Respite, and
Isolation Center (LBTC) for COVID-19
1&Q support.

PLACE AND TIME

LBTC, located at the historic Lord Balti-
more Hotel, opened on May 12, 2020,
and services are ongoing; here we
present one year of data through

May 11, 2021.

PERSON

Services are designed to meet the
needs of people experiencing home-
lessness or in recovery programs, but
accommodations are open to any indi-
vidual or family in the community

requiring COVID-19 1&Q and are not
restricted to Baltimore City residents.

PURPOSE

LBTC's mission is to (1) limit the spread
of COVID-19 in high-risk settings and
among medically vulnerable popula-
tions, (2) ensure the safety and well-
being of individuals and families during
their 1&Q, (3) provide additional sup-
port to residents in I&Q to ensure a
successful transition after their stay,
and (4) provide a dynamic service that
can adapt to community needs as the
COVID-19 pandemic evolves.

IMPLEMENTATION

LBTC offers clinical support and moni-
toring for individuals and families who
have confirmed COVID-19, who have
COVID-19 symptoms and are awaiting
test results, or who require quarantine
after COVID-19 exposure. Referrals are
accepted seven days a week from hos-
pitals and emergency departments,


https://doi.org/10.2105/AJPH.2022.306778
https://doi.org/10.2105/AJPH.2022.306778

TABLE 1— characteristics of Individuals Served in COVID-19
Isolation and Quarantine at the Lord Baltimore Triage, Respite,
and Isolation Center: Baltimore, MD, May 12, 2020-May 11, 2021

Characteristic

Individuals Served
(n =2020), No. (%)

Age, y
0-18 116 (5.7)
19-30 438 (21.7)
31-50 818 (40.5)
51-59 443 (21.9)
=60 205 (10.1)
Gender
Male 1371 (67.9)
Female 627 (31.0)
Transgender 16 (0.8)
Missing 6 (0.3)
Race/ethnicity
Black or African American 1296 (64.2)
White 419 (20.7)
Latinx, Latin-Black, or Latin-White 105 (5.2)
Other 69 (3.4)
Missing 131 (6.5)
COVID-19 status
Positive 1478 (73.2)
Negative 507 (25.1)
Results missing 35(1.7)
Housing status on intake
Shelter or residential recovery program 1008 (49.9)
Homeless or unstably housed 329 (16.3)
Housed but unable to isolate 617 (30.5)
Missing 66 (3.3)
Referral source
Residential recovery program 601 (29.8)
Hospital or emergency department 387 (19.2)
Self-referred 373 (18.5)
Shelter 243 (12.0)
Health Care for the Homeless 117 (5.8)
Other community clinic or partner 237 (11.7)
Missing 62 (3.1)
Medical and behavioral health status
At least 1 major medical comorbidity® 919 (45.5)
At least 1 mental health diagnosisb 866 (42.9)
Substance use disorder® 860 (42.6)
Major medical, mental health, and substance use disorder 297 (14.7)
Discharge reason
Completed isolation or quarantine 1580 (78.2)
Chose to leave 265 (13.1)

Continued

OPINIONS, IDEAS, & PRACTICE

shelters, residential recovery programs
(inpatient substance use treatment
programs and recovery housing), clin-
ics, other community sites, and individ-
uals who self-refer. The Baltimore City
Health Department COVID-19 outbreak
team also conducts contact tracing and
testing and makes referrals to LBTC for
individuals in shelters and recovery
programs. Clinical staff complete a tele-
phone intake with a clinical safety
checklist for all referrals before accep-
tance to LBTC. Medical transportation
is provided to limit community expo-
sure. Residents undergo a security
check to remove weapons and illicit
substances.

Several floors of the hotel are consid-
ered the "hot zone,” which is desig-
nated by physical barriers and includes
a separate entrance and elevator bank.
Staff wear full personal protective
equipment while in the hot zone. Resi-
dents are asked to stay in their rooms
except when visiting the smoking room,
and nonclinical staff are stationed on
each floor to ensure resident safety.
Meals prepared by the Lord Baltimore
Hotel are delivered to residents three
times a day.

Clinical staff perform daily resident
wellness checks, including symptom
screening and checking of vital signs,
and provide over-the-counter medica-
tions and supplies for a comfortable
stay. Staff work with pharmacies and
treatment programs to ensure that
medications are delivered, including
methadone. Clinical staff are on site
24 hours per day for evaluation of
medical needs and triage to the hospi-
tal. Harm reduction strategies include
an alcohol withdrawal protocol with
monitored distribution of alcohol and
opioid overdose prevention strategies
such as same-day buprenorphine

Notes From the Field Rosecransetal.
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B TABLE 1— continued

Individuals Served

Characteristic (n =2020), No. (%)
Hospital transfer 124 (6.1)
Administrative discharge 15 (0.7)
Deceased 1(0.1)
Other 22 (1.1)
Missing 13 (0.6)

Includes diabetes, hypertension, hyperlipidemia, HIV, hepatitis C, chronic obstructive pulmonary
disease, asthma, or history of cancer, blood clots, stroke, or myocardial infarction.

PIncludes depression, anxiety, bipolar disorder, schizophrenia, and dementia.

‘Includes reported active illicit use, use of medication for opioid use disorder, and currently in a
recovery house or substance use disorder treatment program.

initiation, clinical monitoring after sus-
pected drug use, and naloxone training
for staff.

National guidelines are followed to
determine release from 1&Q. A dis-
charge planner ensures a safe dis-
charge location, including arranging
placement at a shelter or recovery pro-
gram if needed. In September 2020,
LBTC opened a co-located shelter to
provide an additional safe discharge
location for homeless residents com-
pleting I&Q. Residents in the shelter
receive ongoing housing case manage-
ment and clinical case management
services with the goal of securing
housing.

EVALUATION

Clinical information and outcome data
were prospectively tracked in a secure
REDCap database administered by the
Baltimore City Health Department for
the purposes of clinical monitoring dur-
ing 1&Q. Descriptive statistics are pre-
sented for residents served in 1&Q in
LBTC's first year of operations.

From May 12, 2020, to May 11, 2021,
a total of 2020 residents were served in
I&Q (Table 1). Of these individuals,
1337 (66.1%) were experiencing

Rosecrans et al.

homelessness, were unstably housed,
or were living in a shelter or residential
recovery program setting. The main
sources of referrals were residential
recovery programs (n = 601; 29.8%),
hospitals or emergency departments
(n=387; 19.2%), self-referrals (n = 373;
18.5%), and shelters or Health Care

for the Homeless (n = 360; 17.8%). Fig-
ure 1 shows the number of residents
admitted per month by referral source.
During the study period, the peak num-
ber of residents was 93 (data not
shown), and LBTC never reached full
capacity.

A total of 1478 individuals (73.2%)
had a positive COVID-19 test result,
and the remainder were either symp-
tomatic but tested negative or quaran-
tined after an exposure and remained
COVID-19 negative. Medical and behav-
ioral health comorbidities were com-
mon; 919 residents (45.5%) had at least
one major medical condition, 866
(42.9%) had a major mental health
diagnosis, 860 (42.6%) had a substance
use disorder, and 297 (14.7%) had all
three. The majority of individuals com-
pleted 1&Q at LBTC (n = 1580; 78.2%).
Only 6.1% of residents (n = 124) were
transferred to a hospital; 265 (13.1%)
chose to leave early, and 15 (0.7%)

were discharged for unsafe behavior.
Fifty residents (2.5%) transitioned to liv-
ing in our on-site shelter after comple-
tion of 1&Q.

ADVERSE EFFECTS

There was one death that was not
related to COVID-19.

SUSTAINABILITY

LBTC was designed and implemented
within weeks of the COVID-19 pandem-
ic's initial impact on Baltimore, when
the length and scope of the pandemic
were unpredictable. Federal COVID-19
emergency funds have been used for
this project, and these funding mecha-
nisms will dissipate as the country tran-
sitions to recovery planning. LBTC
emergency-level operations are not
sustainable at the current scale. Strong
partnerships between agencies serving
people experiencing homelessness,
health departments, and clinical part-
ners are needed to develop smaller-
scale, long-term isolation services
modeled on successful LBTC
components.

PUBLIC HEALTH
SIGNIFICANCE

LBTC has provided safe and effective
1&Q services for Baltimore City and
beyond. Clinical support and hospitality
services tailored to meet the needs of
individuals who are experiencing
homelessness and have a substance
use disorder led to 78% of people com-
pleting 1I&Q and only 6% being trans-
ferred to a higher level of care, rates
that are comparable with those of
other isolation sites.” On the basis of
prevalence estimates of secondary
household infections, LBTC has likely
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FIGURE 1— Number of Residents Admitted per Month at the Lord Baltimore Triage, Respite, and Isolation Center,
by Referral Source: Baltimore, MD, May 12, 2020-May 11, 2021

Note. ED = emergency department.

prevented thousands of COVID-19
infections within shelters and recovery
programs.'? Isolation services that
remove infectious individuals from
shelter settings are effective in prevent-
ing disease transmission and reducing
costs,'! ultimately improving health
outcomes and preventing deaths.

Key elements of the LBTC model
such as clinical monitoring, infection
prevention measures, and harm reduc-
tion strategies could be modified and
implemented in existing shelter or resi-
dential recovery program settings
where individual room occupancy is
available. Models for integrated clinical
and shelter services exist'? and should
be expanded as many jurisdictions
move toward noncongregate hotel-
based shelter care. Integrated on-site
clinical services, including infectious dis-
ease isolation, medical respite, primary
care, and behavioral health services,

could prove effective in providing
person-centered care to people
experiencing homelessness. 4JPH
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Homeless Shelters: HIV Testing
During the Atlanta Tuberculosis
Outbreak (2008-2018)

Udodirim N. Onwubiko, MBBS, MPH, Jane C. Yoon, MD, Sophia Ajoku, PhD, MPH, Anum N. Khan, MPH, and

David P. Holland, MD, MHS

> 3 See also Kapadia, p. 826.

People experiencing homelessness are at increased risk of tuberculosis (TB) and HIV. We examined the
impact of integrating HIV testing and mandatory TB screening on HIV test uptake (HTU) during a multishelter
TB outbreak in Atlanta, Georgia (2008-2018). Overall HTU was low; however, the intervention led to a
reversal of declining HTU trend (rate ratio = 1.11; 95% confidence interval = 1.04, 1.19). Concerted efforts to
increase HIV testing access and uptake alongside robust TB control efforts may increase progress toward
the goals of End TB and Ending the HIV Epidemic. (Am J Public Health. 2022;112(6):881-885. https://doi.org/
10.2105/AIPH.2022.306801)

ecause of their infrequent contact
B with and poor access to adequate
health care, people experiencing home-
lessness (PEH) are disproportionately
affected by infectious diseases, including
tuberculosis (TB) and HIV." Not only is
homelessness, as a social determinant,
an independent risk factor for both infec-
tions, but diagnosis of HIV in PEH also
increases risk of TB coinfection, worsen-
ing outcomes.?? For HIV, improved out-
comes begin with testing, and although
HIV tests are generally available through
medical clinics, HIV test uptake (HTU)
among PEH remains suboptimal.* Opt-
out HIV testing strategies that aim to
increase access and decrease testing
stigma have been shown to increase HTU
in various settings.> We report on the
impact of integrating HIV testing with TB
control measures during a TB outbreak
among PEH in Atlanta, Georgia.>’

INTERVENTION

response to an outbreak of isoniazid-
resistant TB in 2008.%” Until May 2015,
screening for individuals not identified as
known contacts to active TB was volun-
tary or opt-in and provided primarily at
the health department (HD). Mandatory
TB screening of sheltered PEH (irrespec-
tive of contact status) was implemented
in May 2015 to combat a resurgence of
the outbreak, and access to testing was

expanded by provision of regular TB test-

ing opportunities at most shelter loca-
tions.®” HIV testing using an opt-out
strategy was also recommended as an
additional measure to identify at-risk PEH
during these TB-screening encounters.®

PLACE AND TIME

TB and HIV screening for PEH was pro-
vided at the HD and homeless shelters in
Atlanta, Georgia, between 2008 and 2018.

PERSON

The Fulton County Board of Health
began screening sheltered PEH for TB in

PEH residing at Atlanta homeless shel-
ters were the targets of this intervention.

PURPOSE

Our goal was to describe HTU corre-
lates and evaluate how integrating HIV
testing with TB screening affected HTU.

IMPLEMENTATION

In addition to in-house testing by clinic
staff (HD clinic team), testing capacity
was boosted after May 2015 by the
addition of regular, offsite testing
opportunities using mobile or field
teams. Two mobile teams—an HD
mobile team and a community-based
partner (CP) mobile team—staffed by
different providers (HD-mobile: spe-
cially recruited and trained disease
intervention specialists; CP-mobile:
nurse and laboratory technicians) were
constituted. Each team’s operations
were independently supervised by its
parent organization.

PEH presenting for mandatory TB
screening were informed that they
would be tested for HIV (HD teams) or
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asked if they would like to be tested for
HIV (CP-mobile team). Those who did
not decline to have an HIV test either
received an additional needlestick to
collect a blood sample for HIV testing
(if they were screened for TB using the
intradermal tuberculin skin test [TST])
or had an additional blood sample col-
lected at the same draw as the blood
sample for their QuantiFERON Gold-in-
tube test (QIAGEN Inc, Germantown,
MD), or QFT (if they were screened for
TB using QFT; (QIAGEN Inc, German-
town, MD)). HIV tests were performed
using the INSTI rapid test (BioLytical,
Richmond, BC, Canada) followed by the

Abbott Architect fourth generation Anti-

gen/Antibody test (Abbott Industries,

Wiesbaden, Germany) for confirmation.

EVALUATION

PEH were included in the analytic sam-
ple if they were screened for TB using a
TST or QFT between 2008 and 2018.
Only initial (baseline) TB screening
encounters were used. Participants
were identified as HIV tested if a test
(HIV) was done the same day as the
baseline TB screening, and HTU was
calculated as the proportion of TB-
screened PEH with HIV tests. Given the
testing structure, correlations in HTU
within shelter-provider clusters (i.e.,
PEH residing at the same shelter and
tested by same provider or team) were
accounted for by using generalized
estimating equations with logit link
function to model correlates of HTU.
Testing trends were assessed using
quarterly aggregated data. Median
quarterly HTU with 95% bootstrapped
confidence intervals (Cls) was calcu-
lated for pre- and postimplementation
periods, and differences were tested
using Wilcoxon rank sum tests. Using
interrupted time series design and

882 NotesFromtheField Onwubikoetal.

segmented negative binomial regres-

sion models, we examined the interven-

tion impact on HTU trend.? SAS version
9.4 (SAS Institute, Cary, NC) and R ver-
sion 4.0.2 (RStudio Inc, Vienna, Austria)
were used for analyses.

Of 17939 PEH screened, the majority
were men (76.9%) and African American
(86.3%; Table A, available as a supple-
ment to the online version of this article
at http://www.ajph.org). Median age was
44 years (interquartile range = 33-53
years), and 4.6% were known contacts to
TB cases. Nine percent had positive TB
screening results (unread TSTs and inde-
terminate tests excluded), and 2.1% of
those tested were HIV positive.

Overall, HTU was 13.5% (Table 1).
There were small but significant differ-
ences in uptake by gender (transgender,
19.4%; females, 16.9%; males, 12.4%;

P <.001), race (Hispanic, 36%; other
non-Hispanic, 21.7%; non-Hispanic Black,
13.6%; non-Hispanic White, 11.5%;
P<.001), age (P<.001), and TB test type
used (QFT, 18.8%; TST, 10.8%; P < .001).
There were also variations by shelter-
provider clusters; HTU varied from 8.8%
to 55.7% in clusters screened by an
HD-mobile team, 8.7% to 21.4% in
HD-clinic-screened clusters, and 0.6% to
7.2% in CP-mobile-screened clusters
(Table B, available as a supplement to
the online version of this article at http://

www.ajph.org). Statistically significant cor-

relates of increased HTU in adjusted
analysis were Hispanic ethnicity, age
younger than 45 years, and using the
QFT for TB screening.

Over two thirds of the cohort (68.2%)
were first screened after May 2015.
Median quarterly HTU increased from
9.2% (95% Cl = 7.3%, 12.6%) prior to
May 2015 to 15.6% (95% Cl = 13.6%,
19.6%) after (P =.028; Figure 1a). Inter-
rupted time series analysis (Figure 1b
and Table C [available as a supplement

to the online version of this article at
http://www.ajph.org]) showed that the
intervention was associated with rever-
sal of the modestly declining HTU trend
(rate ratio [RR] = 0.99; 95% Cl = 0.96,
1.01) observed prior to May 2015 to

a significantly increasing trend after
the intervention (RR=1.10; 95% Cl =
1.03, 1.16).

ADVERSE EFFECTS

We are not aware of any adverse
effects following intervention imple-
mentation. However, our study is not
without limitations. Having collected
data over an 11-year period, evolving
attitudes toward HIV may have affected
HTU, and these were unaccounted for
during analysis. Also, reasons for
uptake or nonopaque of HIV testing
were not collected; such insight could
help improve future attempts at
improving HIV screening among PEH.

SUSTAINABILITY

Providing free, regular community-based
HIV testing to PEH in large metropolitan
areas is costly. The Fulton County Board
of Health leveraged an existing structure
addressing another prevalent condition
to reduce costs associated with scaling
up HIV testing access among PEH. Our
evaluation demonstrates that an inte-
grated approach like this one is a practi-
cal and realistic avenue for addressing
HIVin PEH.

PUBLIC HEALTH
SIGNIFICANCE

African Americans have historically
been overrepresented in US homeless
populations, and the demographic cap-
tured in our study demonstrates that
this finding, shown to be driven by
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TABLE 1— Predictors of HIV Test Uptake Among Persons Experiencing Homelessness (PEH) Screened

During the Isoniazid-Resistant Tuberculosis (TB) Outbreak in Atlanta, GA: 2008-2018

No. of PEH HIV Test Uptake (n =2414) OR€ (95% CI)
Screened for TB
(n=17939) No. (%)? P° Unadjusted Adjusted

Gender

Female 4110 696 (16.9) <.001 1 (Ref)

Male 13798 1712 (12.4) 0.90 (0.67, 1.22)

Transgender 31 6 (19.4) 0.87 (0.72, 1.04)
Race/ethnicity

NH White 2289 263 (11.5) <.001 1 (Ref) 1 (Ref)

NH Black 15327 2082 (13.6) 1.01 (0.86, 1.19) 1.02 (0.88, 1.18)

NH other® 184 40 (21.7) 1.43 (0.83, 2.48) 1.33 (0.81, 2.16)

Hispanic 75 27 (36.0) 2.59 (1.54, 4.35) 2.55 (1.36, 4.79)
Age, y

18-24 1407 218 (15.5) <.001 1.28 (0.99, 1.64) 1.38 (1.06, 1.79)

25-34 3748 588 (15.7) 1.38 (1.16, 1.65) 1.40 (1.14, 1.71)

35-44 4074 560 (13.7) 1.17 (1.01, 1.34) 1.27 (1.08, 1.49)

45-54 5281 639 (12.1) 1.01 (0.84, 1.22) 1.09 (0.91, 1.30)

=55 3424 409 (11.9) 1 (Ref) 1 (Ref)
Known contact to a TB case

No 17118 2294 (13.4) .32 1 (Ref)

Yes 821 120 (14.6) 0.99 (0.61, 1.62)
TB test type used

TST 11955 1289 (10.8) <.001 1 (Ref) 1 (Ref)

QFT 5984 1125 (18.8) 9.58 (3.30, 27.85) 9.08 (3.17, 26.04)
TB test result

Negative 13197 1890 (14.3) <.001 1 (Ref) 1 (Ref)

Positive 1363 197 (14.5) 0.96 (0.80, 1.17) 1.01 (0.85, 1.21)

Unread TsTf 3261 318 (9.8) 0.45 (0.21, 0.96) 0.85 (0.69, 1.05)

Indeterminate 118 9 (7.6) 1.09 (0.73, 1.62) 0.83 (0.61, 1.12)

Note. Cl = confidence interval; NH = non-Hispanic; OR = odds ratio; QFT = QuantiFERON Gold-in-tube test (an interferon vy release assay test; QIAGEN Inc,
Germantown, MD); TST = tuberculin skin test.

“Row percentages (i.e., proportion of population subset tested for HIV at baseline TB screening encounter).

bChj square test (or Fisher exact test if small cell).

‘Generalized estimating equations with logit link function used to account for correlations in HIV test uptake within shelter-provider clusters. Only
correlates significant in bivariate analysis were included in multivariable regression model.

dIncludes male-to-female transgender, female-to-male transgender, and all nonbinary PEH.

€Includes Native American, Pacific Islander, Asian, Arab, etc.

PEH did not return for skin test reading.

racial differences in predisposing risks
and pathways to homelessness, remains

of the declining HTU trend, indicating
that the integration of TB and HIV test-
ing had a significant positive effect on
the study cohort's HTU. Notably, HTU
was higher among PEH screened by HD
teams (HD-clinic and HD-mobile) than
non-HD-screened PEH, potentially

reflecting nonuniform implementation
of testing protocols across teams.
Although strong public-private partner-
ships are essential for healthy commu-

true in the US South even now.'®
Expansion of testing after May 2015
nities, concerted efforts to ensure that
key partners executing a public health
initiative are equipped with clear

led to a doubling of the number of PEH
screened prior to the intervention.
More importantly, there was a reversal
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FIGURE 1— Trendsin (a) Tuberculosis (TB) Screening and HIV Test Uptake Among People Experiencing Homelessness
(PEH), and (b) HIV Test Uptake Over Time: Atlanta, GA, 2008-2018

Note. Panel a shows observed trends in response to the isoniazid-resistant TB outbreak in Atlanta homeless shelters (2008-2018). Panel b shows fitted
trends in HIV test uptake using interrupted time series analysis. Gray dots show observed quarterly HIV test uptake (per 100 PEH screened for TB or %).
Thick black line represents the fitted trend in quarterly HIV test uptake from segmented regression analysis (gray bands represent 95% confidence intervals
around fitted trend). Dotted line represents the seasonally adjusted fitted trends in quarterly HIV test uptake. Dot-dash line represents the counterfactual
trend in quarterly HIV test uptake expected if the intervention was not implemented in May 2015. Note that because the intervention was implemented mid-
way through the second quarter (Q2) of 2015. 2015 Q2 data were censored to avoid misclassification in pre- and postimplementation periods.

interpretations of recommended pro-
tocols will help guarantee consistent
policy implementation.

The observed racial and gender dif-
ferences in HTU suggest that there may
be important nuances in HIV testing

884 NotesFromtheField Onwubiko etal.

behaviors in PEH subpopulations that
should be considered when planning
HIV testing interventions for this popu-
lation. Among the significant HTU cor-
relates identified, TB test type had the
highest point estimate, a finding

potentially explained by the additional
needlestick needed for HIV testing in
TST-screened PEH. If, indeed, a second
needlestick is a major barrier to con-
comitant HIV testing, this obstacle
could be eliminated by exclusively using



the QFT for TB screening among PEH. By
integrating HIV testing with existing TB
screening efforts, the burden of both
diseases can be reduced, leading to
improved health outcomes in PEH. 4JPH
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he display of surveillance data is
Tan inherent exercise of power.
Through the creation of a dashboard,
a central authority, sometimes in con-
junction with a predetermined group of
stakeholders, will make determinations
on what data ought to be included in a
dashboard. That authority, often exter-
nal to the community, becomes the
arbiter of what data matter for priority
setting within and across communities.
Through reading dashboards, the central
authority also has the power to make
sense of what is happening across com-
munities of which they are outsiders.

In public health, this exercise of dual
powers is considered altruistic and
accepted as it is intended to prevent or
alleviate disease whereby a dashboard
may serve as a guide for determining
where and among whom resources
should be prioritized. In this issue, Thorpe
and Gourevitch (p. 889), Gleesonet al.
(p. 896), and Dixon et al. (p. 900) advo-
cate the use of health dashboards,
drawing from early as well as current
pandemic experience. We generally
concur with their assessment but also
share key considerations that temper
our enthusiasm for the universal utility
of dashboards.

Public health agencies have long
used dashboards internally to conduct

Dasgupta and Kapadia

syndromic surveillance and natifiable
disease reporting, and for monitoring
and evaluation activities. Before 2020,
the public was most frequently exposed
to dashboards from consumer goods
like fitness apps, car displays, financial
portfolios, sports scores, video games,
and home security, indoor climate, and
weather monitors. However, over the
past two years, publicly available dash-
boards chronicling the COVID-19 pan-
demic have become ubiquitous, a staple
of news outlets and health department
communications. And their growth has
been fueled by availability of software
platforms that can easily and rapidly
visualize COVID-19 surveillance data on
cases, hospitalizations, deaths, location
of cases and deaths, vaccinations, and,
to some extent, demographics for these
metrics. To date, public-facing COVID-19
dashboards have been more widely
available than for any other health
condition.

There are many aspects of dashboard
design that are underappreciated. While
some of these are stylistic choices that
are primarily meant to enhance visu-
alization and, to some extent, data
comprehension, there are other funda-
mental assumptions, as raised by other
authors in this special section, that bear
consideration: asking the right questions,

blending quantitative and text-based
information, audience segmentation,
implications of defining geographical
units, and data dispossession.

RIGHT QUESTIONS?
RIGHT ANSWERS?

Understanding whether dashboards
are asking the right questions and
delivering necessary answers requires
stepping back and considering two criti-
cal components of dashboards: the
dashboard creators and the data made
available. First, dashboard creators are
data analytics or informatics experts
who are highly skilled in manipulating,
summarizing, and presenting trends in
big data from different sources and at
different levels. Often, these professio-
nals are disconnected from those who
observe, monitor, and use the informa-
tion presented in dashboards—most
particularly users in the public domain
who often lack a comparable level of
data skills and analytic capabilities. For
example, a dashboard analyst can eas-
ily provide visualizations of epidemiolog-
ical models that predict disease trans-
mission dynamics based on some set of
preidentified metrics—information that
is useful to a policymaker or public
health official but has less utility to a pri-
vate citizen trying to determine their
individual risk level based on contact
with their social networks.

Second, we are in an era in which
vast amounts of surveillance data are
being rapidly collected and quickly inte-
grated in dashboards. However, not all
data are necessary for all users at all
times, and often the information that
citizens need to make informed deci-
sions is absent. For example, informa-
tion on COVID-19 hotspots within a
geographical area can alert public
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health officials on where resources
need to be allocated. But, for this to be
useful to a person in that community,
they would need to check the dash-
board regularly and then decide
whether and what behaviors to modify
to reduce disease risk. Instead, we
believe that greater emphasis on pro-
viding links to relevant resources that
inform and empower individuals on
how to modify risk behavior (e.g., mask-
ing, social distancing) and health care
access (e.g., testing sites, vaccination
sites) in their communities is likely to
provide information necessary for
reducing disease risk.

NARRATIVE
INFORMATION

In an accompanying essay, Crisan (p.
893) points out the importance of inte-
grating text-based narratives alongside
dashboard displays. In practice, this
happens most frequently in news
media outlets that blend local anec-
dotes with time trends or maps. This
tested formula is a communication con-
vention in good part because it is effec-
tive: quantitatively minded audiences
will pay attention to different data dis-
play aspects than those whose world-
view is more oriented to stories.

Yet, in most public health dashboards,
there is a singular emphasis on quanti-
tative information display. This deficit
is driven in part by cumbersome or
nonexistent methods for including
text-based narrative in most data visu-
alization software. It is easy to hide
behind institutional concerns about
confidentiality to dismiss the inclusion
of case studies outright. Yet, by ignoring
narrative as an ancient and powerful
mode of communication, we privilege
transmission of knowledge to those of
higher numerical literacy. Hypothetical

patient profiles, made of composite
cases, are routinely used in clinical
education, and similar efforts can and
should be envisioned in the next gener-
ation of dashboards.

AUDIENCE
SEGMENTATION

With these considerations in mind,
audience segmentation is an underutil-
ized concept in dashboard design.

A nurse in a public health department
monitoring benchmarks for his or her
hospital has distinctly different needs
than a school principal making deci-
sions on masking. Yet, early stages of
dashboard creation too often empha-
size quantitative data structures, with-
out a foundational understanding of
the needs, numerical literacy, and avail-
able time and ability of the intended
audience.

One example of audience segmenta-
tion in practice comes from North Caro-
lina, where three separate dashboards
were created for different audiences
involved in distributing opioid litigation
settlement funds for overdose preven-
tion: one on standard opioid use indica-
tors, including overdose and dispensing
rates for biomedical and news media
audiences; one on social determinants
of health for a public health practitioners
advocating structural change; and
another for policymakers on government-
set overdose reduction targets (https://
bit.ly/3v05j62).

GEOGRAPHICAL UNITS

Even the fundamental choice of
reporting unit has underappreciated
consequences. Criticizing the use of
geopoalitical borders (states, counties,
nations) for public health reporting,
Everts points out “most dashboards

PUBLIC HEALTH DASHBOARDS

have a built-in spatial imaginary of terri-
torially confined spaces and societies
whose integrity must be defended or
regained” (https://bit.ly/3r73nbQ). Yet,
spatial smoothing to create continuous
distributions is readily doable. Even if
data are aggregated at county or state
levels, people move fluidly across bor-
ders, including international ones. For
calculating population denominator
rates, most dashboards use residential
population, but during mass social dis-
turbances, migration is a common
feature.

Besides rate calculation, there could
be closer attention paid to what is
the unit of intervention or action. Dash-
boards that present national boundaries
as definitive and immutable disenfran-
chise those traveling between nations,
including refugees and migrant laborers.
Data aggregated at the state level may
make large assumptions of homoge-
neity (e.g., between urban and rural
areas) that are untenable. Would John
Snow's famous cholera map have
been as effective if it had plotted Lon-
don city limits instead of water source
jurisdictions? While geopolitical bound-
aries are convenient data structures, a
greater range of creativity is needed to
ensure geographies presented in dash-
boards correspond to the public health
needs being studied.

DATA DISPOSSESION

Data dispossession has become a pas-
sively accepted aspect of dashboard
construction. Sadly, reporting of meth-
odological details are universally de-
emphasized in dashboard design.
Often “Source!" is all that is listed in a
chart, and yet the source may be an
entire university or organization that
has aggregated the data. The identity of
the originating data providers is erased,
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and in that erasure also disappears
accountability. In favor of simplicity,
temporal reporting artifacts or gaps in
underlying data are rarely described,
and often in tiny footnotes.

The pandemic has led to a wave of
creativity in conveying complicated con-
cepts (e.g, “flatten the curve”), and we
encourage more experiments that bring
innovation to presenting critical meth-
odological detail. Sometimes these
changes can be small. For example, in
early pandemic dashboards, weekly
data reporting dips during weekends
were presented raw, but visualizations
eventually settled on smoothing with
multiday moving averages.

RECOMMENDATIONS

In public health, the dashboard para-
digm is here to stay. Top-level summary
standardization may be worth consid-
ering. Weather and sports box scores
instantly convey a story with a few num-
bers; this system works in part because
the audience has become attuned to

it and knows what to expect. Nobody
asks if a weather app should look differ-
ent in Alaska versus Florida. Similarly,
top-level metrics could be further stan-
dardized in public health, allowing peo-
ple traveling across jurisdictions to
obtain similar data. We should also
acknowledge when it is time to sunset
a dashboard, when it has outlived its
communication reason for existence.
From our experience, dashboards are
often decommissioned when person-
nel resources to keep data flowing and
upkeep of data platforms reach a
breaking point.

Finally, short, mobile-friendly videos
and storytelling are powerful paradigms
that reach large audiences and can
help people retain knowledge longer.
Can we reimagine data display so that

Editorial Dasgupta and Kapadia

it conveys one metric and one story in
seconds? This pairing is how we natu-
rally talk and make sense of the world.
While dashboards will continue their
central place in public health planning,
we owe it to those beyond our profes-
sion to communicate better: telling true
stories about health, with numbers. 4JPH
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AS the COVID-19 pandemic has
clearly demonstrated, the role of

local data in guiding public health
action cannot be overstated. Govern-
ment agencies, frontline community
organizations, health care institutions,
policymakers, researchers, and advo-
cates all depend on data to guide their
work and, especially during COVID-19,
take swift action. Much has been writ-
ten about gaps in the nation’s surveil-
lance capacity and the need to improve
reporting timeliness." Less has been
written about an ever-growing array of
health-related data aggregation dash-
boards that have stepped in to address
some of these gaps. These resources
build on surveillance tenets (to provide
data to assess burden and distribution
of adverse health events and prioritize
public health actions) and share the pre-
mise that data draw power and value
from being placed in context and com-
pared across jurisdictions and geogra-
phies, over time, between population
groups, and by community characteris-
tics. Indeed, one of the driving forces
behind data dashboards has been an
effort to reframe how we think about

health and its many determinants.
Another driving force has been the
goal of making data available to wider
and more diverse audiences, often

with visualizations intended to catalyze
change. But are these data dashboards
meeting their intended promise? Are
they useful to public health stakehold-
ers? We believe the answer is rapidly
trending toward “yes.”

The introduction of data dashboards
by nongovernmental entities is relatively
recent. One of the first, the County
Health Rankings & Roadmaps (CHRR),
was released in 2010 by the University
of Wisconsin in partnership with the
Robert Wood Johnson Foundation.? By
parsing data from multiple data sources,
CHRR provided the public with ready
access to county-level data on a host of
metrics. Since then, foundations and
federal agencies have supported the
development of other dashboards to
expand access to data on health and its
drivers." The purposes of dashboards
can vary. Some analyze health and
health equity data to distinct geographic
boundaries.? Others present and dis-
seminate a new metric.* Still others

PUBLIC HEALTH DASHBOARDS AIDI‘I

aggregate local policies and laws that
affect population health to guide
research and advocacy.” During the rap-
idly unfolding COVID-19 pandemic,
many state and local health depart-
ments struggled to make data publicly
available, and the Johns Hopkins Univer-
sity COVID Tracker quickly became the
"g0-t0" data source for by-the-day
counts of COVID-19 cases, deaths, tests,
and vaccinations.® Other COVID-19
dashboards have since drawn explicit
attention to COVID-19 inequities’? (see
Table 1 for examples).

MONITORING UTILITY

Given the diversity of purposes, how do
we assess whether these data dash-
boards are meeting their intended
promise and providing utility to stake-
holders? Some dashboards explicitly
showcase impact stories of how local
communities use their data, which also

Hdlv
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these data can be applied across differ-
ent communities. But quantitative indi-
cators of a dashboard's usefulness
must also be measured, including visit
and revisit frequency data from Web
site analytics, as well as media, social
media, and scientific article citations."®
Dashboards generally seek to “liberate”
access to data. Local media reports
quoting the use of dashboard data by
different stakeholders—whether local
and state health officials, journalists, or
advocates—offer direct evidence of this
goal. Although there are no thresholds
for the number of new or returning
users a site should have, and although
target audience sizes vary, many sites
sustain hundreds of thousands or even
millions of users. Others see a spike in
use and then a loss of interest. If user-
ship is low or drops consistently, the
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I TABLE 1— Examples of Health Data Dashboards: United States, 2022

No. of Metrics (as

Geographic Accessed on
Dashboard Name Creator Focus Size January 28, 2022) Domains
General
America’s Health Rankings United Health State 50 states 50 Social and economic
https://www.americashealth Foundation factors, physical
rankings.org environment, clinical
care behaviors,
health outcomes
County Health Rankings & University of County All counties Ranked: 35 Social and economic
Roadmaps Wisconsin (n=3006) Additional: 32 factors, physical
https://www.countyhealth Population Health environment, clinical
rankings.org Institute care behaviors,
health outcomes
City Health Dashboard New York University City, census tract 766 cities; City and tract level: Social and economic

https://www.cityhealth
dashboard.com

Langone Health
Department of
Population Health

34424 census
tracts

27
Citywide only: 13

factors, physical
environment, clinical
care behaviors,
health outcomes

National Equity Atlas PolicyLink City, region, state, 100 cities; 30 Demographics,
https://nationalequityatlas. nation 150 regions; economic vitality,
org 50 states readiness,

connectedness,
economic benefits

PolicyMap PolicyMap, State, county, Nationwide Tiered subscriptions Demographics, incomes

https://www.policymap.com

Reinvestment Fund

metropolitan
area, zip code,

for >50000
metrics, available

and spending,
housing lending,

block group, at different quality of life,
congressional geographic units economy, education,
district, etc. health, federal
guidelines, analytics
US News Healthiest US News and World County 2875 counties 84 Population health,

Communities
https://www.usnews.com/
news/healthiest-
communities/rankings

Report

equity, education,
economy, housing,
food and nutrition,
environment, public
safety, community
vitality,
infrastructure

COVID-19 specific

Coronavirus Resource Center

Johns Hopkins

State, county

All states and

COVID cases, deaths by

US Map University counties demographics

https://coronavirus.jhu.edu/ Department of

us-map Medicine

US COVID Atlas University of Chicago County All counties COVID cases, deaths,

https://theuscovidatlas.org testing, vaccination,
community health
information, mobility

Geographic Insights COVID Harvard University State, county, All states, COVID cases and

Metrics for US Congressional Geographic Insights congressional counties, deaths

Districts Lab district congressional

https://geographicinsights.iq. districts

harvard.edu/coviduscongress

COVID-19 Health Inequities in Drexel University, Big City 29 cities (Big COVID cases, percent

Cities https://www.covid- Cities Health Cities Health positivity,

inequities.info Coalition Coalition) hospitalizations,
deaths by
neighborhood

characteristics
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B TABLE 1— continued
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No. of Metrics (as

Geographic Accessed on
Dashbhoard Name Creator Focus Size January 28, 2022) Domains
Novel metric/index based
AARP Livability Index AARP Public Policy Zip code, city, All counties and 40 Housing, neighborhood,
https://livabilityindex.aarp.org Institute county zip codes, transportation,
some cities environment, health,
engagement,
opportunity
Measure of America’s Mapping | Measure of America, State, metropolitan | All states, Varies by geographic | Human development
America Social Science area, county, counties, unit index, sustainable
https://measureofamerica. Research Council congressional congressional development goals,
org/maps district districts; 25 demographics,
most education,
populous environment, health,

metropolitan
areas

housing, inclusion
and engagement,
safety and security,
work, wealth and

poverty
The Opportunity Atlas Harvard University County, census All counties and 37 Children’s outcomes in
https://www.opportunityatlas. Opportunity tract census tracts adulthood,
org Insights neighborhood

characteristics

Child Opportunity Index
https://www.diversity
datakids.org/child-
opportunity-index

diversitydatakids.org

All counties and
census tracts

County, census
tract

Varies by index
Child Opportunity
Index contains 29
indicators

Child opportunity,
education, health
and environment,
social and economic

Opportunity Index
https://opportunityindex.org

Opportunity Nation
(Forum for Youth
Investment and
Child Trends)

State, county All states + DC,

2065 counties

20 Economy, education,
health, community

site's operators should either adopt
new strategies to reengage users or
consider that the site’s utility may have
run its course.

From a technical perspective, hosting
data on a public Web site platformis
increasingly easy, but developing a
dashboard that successfully reaches
and meets users’ needs involves exten-
sive effort and diverse skill sets. Key ele-
ments include (1) actively reaching and
engaging stakeholders; (2) performing
quality assurance and updating data,
technical documentation, and underly-
ing geographic boundaries; (3) evolving
site functionality to meet users’ needs;
and (4) researching and developing
new measures. Dashboard Web sites
are efficient dissemination tools when

coupled with portfolios of engagement
and communication strategies (blogs,
newsletters, impact stories, updates)'
and also when users are involved in its
initial design and ongoing promotion.>
Beyond assessing reach, there are
other important dimensions of impact
to consider. Dashboards can change
narratives and mindsets. The coordi-
nated release and compelling concep-
tual framework of CHRR is widely cred-
ited with having contributed to a
greater appreciation of underlying driv-
ers (beyond health care) of heath and
equity.” Another impact can be
the contribution of new knowledge,
achieved by introducing novel metrics
into the research, policy, and advocacy
spheres. The Child Opportunity Index,

increasingly used by policymakers and
researchers, measures neighborhood-
level resources and conditions that
matter for children’s healthy develop-
ment using an index based on 29 indi-
cators.* As the COVID-19 pandemic hit,
some dashboards rapidly adapted to
include new COVID-19-related meas-
ures. For example, in early 2020, the
Opportunity Atlas team at Harvard Uni-
versity used data from private compa-
nies to add granular measures of local
shifts in economic activity resulting from
pandemic shutdowns.'? The City Health
Dashboard added a census tract-level
measure of COVID-19 local risk to guide
local testing and vaccination efforts.?
Rigorous methods to measure a
dashboard'’s actual impact on health
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and health equity are more elusive. Yet,
perhaps that is acceptable. Just as we
do not question the value of birth and
death data generated by the National
Vital Statistics System—widely recog-
nized as an essential public good—the
value of health data dashboards lies in
evidence of uptake of the data they
present and its use in advancing health
and health equity goals, programs, and
policies. Similar to public health surveil-
lance systems, the main intended out-
put of data dashboards is information
to drive action. Clear articulation of the
objectives of specific dashboards sup-
ports assessment of their reach and
effectiveness in contributing to health
and health equity improvement.

MULTISECTOR ROLES

How should public agencies contrib-
ute? Dashboards hosted by federal,
state, and local health agencies—the
institutions that generate much of the
data currently being shared—have been
part of this landscape for several years,
and dashboards will undoubtedly
become more visible components of
public health surveillance systems going
forward. But not all government agen-
cies have the resources required to
build and sustain dashboards that inte-
grate data from multiple sources and
domains. The more complex a Web site
is in terms of data and functionality (e.g.,
number of metrics, number of underly-
ing data sources, range of geographies,
comparison functions, multiyear data),
the more staff time is required to ensure
that all facets are updated regularly.
Because of this, and because there will
always be salient new and creative ways
to combine data, we anticipate that
health data dashboards will continue to
be developed by both public and non-
public actors, with financial support from

Thorpe and Gourevitch

foundation and federal agency grants.
Indeed, the future of “activated” public
health surveillance will involve partner-
ships between government public health
and other sectors, as is already the real-
ity. The appetite for integrating and pre-
senting locally actionable data on health
and equity outcomes in the context of
their socioeconomic and environmental
determinants has been whetted and is
here to stay. AJPH
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An unprecedented volume and
variety of data have been pro-

duced to analyze and monitor the
changing dynamics of the COVID-19 pan-
demic. Within the backdrop of this data
deluge, the use of data visualization, and
especially dashboards, served as a core
component of the public health
response to disseminate and distill key
indicators of community spread and

to contextualize mitigating actions. Indi-
viduals also began to create dash-
boards of their own on personal web-
sites or public platforms, such as PowerBI
or Tableau Public, adding a personal
interpretation to the broader public
health narrative. At no other point in his-
tory has there been such an extensive
collection of data, visualizations, and
dashboards of a singular virus and the
disease it causes. As the pandemic con-
tinues into its third year, it is important
to reflect on the effectiveness of these
dashboard creation strategies and what
we can learn from them.

WHY DASHBOARDS?

The importance of data visualizations
for informed decision-making has long
been examined and demonstrated in
use cases as divergent as therapeutic
decision aids, infectious disease man-
agement, and policymaking."? These

studies of data visualization focus pri-
marily on simplistic ways of communi-
cating individual risk metrics.> However,
the pandemic has underscored the util-
ity of more complex visual displays to
engage and inform the public, including
embedding visualizations within text nar-
ratives (i.e., news articles), infographics,
and dashboards. Among these different
approaches, dashboards stand apart in
their specific goal of displaying data in a
way that is glanceable but also creates
channels to engage in further explora-
tion or analysis; in contrast, narratives
and infographics are intended for
deeper exposition, although they can
limit opportunities for exploration and
alternative analysis.* The glanceable
views of dashboards are constructed
from multiple visualizations that are
combined, ideally, to provide an effec-
tive overview of the data. | argue that
it is these characteristics of dashboards
that made them a key tool that many
public health organizations used to com-
municate and contextualize the chang-
ing dynamics of the pandemic.

EXAMINING DASHBOARD
CREATION STRATEGIES

The ways that dashboards are con-
structed is an important factor in their effi-
cacy. Different dashboard configurations

PUBLIC HEALTH DASHBOARDS AIDI‘I

can vary from the types of data and
visualizations they show to even nuanced
choices of individual design elements
such as color, text, and degrees of
interaction.>® The efficacy of individual
visualizations is as important as their
combination into a dashboard.” Yet,
despite research exploring different visu-
alization and dashboard creation strate-
gies,”® a clear consensus on an effective
approach has failed to emerge.

From the perspective of business ana-
lytics, where dashboards first gained
widespread use, the purpose of dash-
boards is to relay high-level metrics.*
Many public health dashboards did con-
form to this constraint and emphasized
key indicators of the pandemic’s chang-
ing dynamics, including case counts, hos-
pitalizations, and deaths. However, data
underlying the pandemic and public
health responses are also more com-
plex and include changes over time,
geography, viral genomics, and net-
works of transmission. Forecasting
models showing the possible trajecto-
ries of the pandemic, including the
response to interventions (i.e., vaccines,
therapeutics, and nonpharmaceutical
interventions), were also influential in
shaping public perceptions. These statis-
tical and machine learning models also
add uncertainty that influences how
information is visualized, interpreted,
and acted on.®

These complex types of data push the
boundaries of dashboard creation, but
they are essential for telling a complete
and informed story about the pandemic.
An example is Nextstrain,'® which pro-
vides a real-time visual snapshot of viral
evolution and spread. Nextstrain integra-
tes multiple visualizations, including a
phylogenetic tree, a map, and a Muller
plot, to convey the extent of viral varia-
tion over space and time. Nextstrain had
been developed over the better part of
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a decade, initially to monitor seasonal
influenza, but it also was tested and
refined in the Ebola and Zika outbreaks.
Over time, the creators arrived at a set
of visualizations that provided an effec-
tive overview. Early into the pandemic,
researchers with the Seattle Flu Study
shared a Nextstrain visualization with a
concerning conclusion: the then
unknown novel coronavirus had already
been circulating in Washington State for
approximately 6 weeks. Within 1 week
of this finding, many employers in the
Seattle area shifted to remote work,
with others across the United States
and beyond soon adopting a similar
strategy. This scenario underscores the
important synergistic relationship
between data analysis and visualiza-
tions; it demonstrates the capabilities of
visualization to contextualize the public
health implications of analytic results.

THE POTENTIAL FOR DIS-
AND MISINFORMATION

Despite the demonstrated benefits of
visualizations and dashboards, there is
also evidence that they can misinform,
either intentionally or not. Intents to
mislead with data and visualization are
active efforts of disinformation; exam-
ples of disinformation using data visual-
ization have been actively observed
throughout the pandemic and shared
widely on social media."" More poorly
understood is misinformation that
does not result from malice but is unin-
tentional, such as by failing to update
dashboard data, accidentally displaying
an incorrect metric, or failing to include
appropriate contextual information.'?
Poorly crafted visualizations that exag-
gerate data trends, such as via trun-
cated axes or filtering out or obscuring
relevant contextual information, also
affect how people read and interpret
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dashboard information. As the pan-
demic continues, the presence of “stale
dashboards"—those whose data has
not been updated in some time—may
also serve as concerning sources of mis-
information; at first glance, the reader
may not understand that the informa-
tion is out of date and may come away
with an incorrect interpretation. The
reader’'s own data and graphical literacy
baselines will also factor into their inter-
pretation of dashboards. Without know-
ing how these baselines are distributed
among the general population, we are
not able to assess the efficacy of dash-
boards to inform or the susceptibility of
the public to visual dis- and misinforma-
tion. We also lack insight into how dash-
boards can build or (intentionally or not)
erode trust in data and public health
organizations.

Unfortunately, the pervasiveness of
dashboards that misinform, and their
impact on public understanding of the
pandemic, has not received much atten-
tion. In retrospective analyses of the pan-
demic, the role that data visualizations
and dashboards play in the public's per-
ception, including their contributions to
dis- and misinformation, needs addi-
tional scrutiny.

THE CASE FOR A DATA
VISUALIZATION
RESEARCH AGENDA

Data visualization has long been viewed
as an afterthought in data analysis. Yet,
the current pandemic makes a compel-
ling case that uses of data visualization
and the creation of dashboards are key
instruments in the public health toolbox,
alongside methodologies from statistics,
epidemiology, and qualitative research.
Dashboards are also tools that can be
misused, both intentionally and not, to
mislead rather than to inform. Although

research exists that demonstrates the
importance and impact of data visualiza-
tion, there is also a lack of studies that
examine visualizations in more complex
presentations, such as a dashboard, and
that are robustly tested with a broad
audience. This knowledge gap means
that data visualizations and dashboards
are relatively untested and poorly under-
stood even as they are being widely
deployed to inform and persuade the
public during a pandemic. We should do
better. A public health research agenda
needs to include data visualization not as
an afterthought but as a core compo-
nent. This agenda should consider the
role of visualizations and dashboards not
only as a communication tool but also as
an intervention that both informs and
can modify behavior, from individual
choices to larger public health policy. It is
critical to understand both the scope and
the limitations of such an intervention
and discern its effect on how people
think critically with data.

Beyond the present pandemic, public
health interventions will be deployed to
address other pressing challenges,
from the opioid epidemic to the climate
crisis. Then, as now, data visualization
will serve as an important tool to inform
and persuade. A research-informed
and evidence-based approach needs
to guide our data visualization strate-
gies and evaluate their impact on the
public. AJPH
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ashboards use a suite of visual
D analytics, such as various forms
of graphs (e.g., line graphs, histograms,
bar charts, pie charts), maps, and info-
graphics (e.g., gauges, traffic lights,
meters, arrows) to display and commu-
nicate time series and spatial data.”
Most contemporary dashboards are
dynamic (i.e., being updated as data,
including real-time data, are released)
and interactive (e.g., allowing selecting,
filtering, and querying data; zooming in
or out, panning, and overlaying; chang-
ing type of visualization).” The power
and utility of dashboards is that they
act as effective cognitive tools for
making sense of and tracking volumi-
nous, varied, and quickly transitioning
data, enabling users to examine
emerging patterns and trends and make
evidence-informed decisions and policy
responses.>* Consequently, dashboards
have become common across sectors
as a means to communicate, monitor,
track, analyze, and act on large volumes
of dynamic data.

Gleesonetal.

In the case of health, dashboards
have been developed for a variety of
purposes, ranging from monitoring indi-
vidual patient diagnostics (e.g., the dash-
board of an intensive care unit monitor)
or wellness (e.g., the dashboard of a fit-
ness app), to the management of a hos-
pital (e.g., the performance of staff teams
and services benchmarked against
targets and other hospitals), to the
tracking of disease outbreaks within
and across jurisdictions.* © As the
COVID-19 pandemic started to become
a global phenomenon, a number of
COVID-19 dashboards were developed
that displayed time series, key perfor-
mance indicators at different spatial
scales (e.g., countries, regions, local
areas, hospitals).”™

Academics, journalists, citizen scien-
tists, and health professionals created a
number of these dashboards using
open data sets as a means of publicly
communicating the unfolding situation.
Governments and health agencies devel-
oped other COVID-19 dashboards to

monitor and direct public health opera-
tions and formulate policy, as well to
communicate with populations. We
discuss the development of the official
Irish government COVID-19 dashboards
(one designed for the public, the other
for internal use only), tracing their devel-
opment and impact as well as lessons

to be learned from their development.
Our analysis is based on being actively
involved with the dashboards in their
proposal, design, implementation, and
ongoing maintenance.

DEVELOPMENT

The first case of COVID-19 was detected
in Ireland on February 29, 2020. The
government quickly put in place the
National Public Health Emergency Team
(NPHET) to be responsible for monitor-
ing and tackling COVID-19, including
formulating and implementing policy
related to health system responses (e.g.,
hospital practices, testing regime, and
contact tracing) and citizen and society
behavior (hygiene, social distancing,
mask wearing, lockdowns, etc.). Data
related to the disease quickly became
an issue for the government, the media,
and the public.

On March 12, the All-Island Research
Observatory, in collaboration with col-
leagues at Ordnance Survey Ireland (OSI)
and Central Statistics Office (CSO), pro-
posed the creation of a public-facing Irish
COVID-19 dashboard to the Department
of Health, using the Johns Hopkins Coro-
navirus Resource Center dashboard,
which was launched on January 22,
2020,%"° as a case example. Following a
short demonstration and sharing of a
basic prototype, the proposal was favor-
ably received, in large part because the
All-Island Research Observatory already
had a long-established strategic partner-
ship with OSI to develop and manage
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government-related dashboards and
mapping toolkits using the GeoHive plat-
form. In addition, OSI'and CSO had an
ongoing collaborative relationship, with
governance and technical agreements in
place for the recently developed UN Sus-
tainable Development Goals Hub for
Ireland. Shared experience from this col-
laboration provided critical direction in
the initial development of the COVID-19
dashboard and future iterations.

On March 17, 2020, the OSI and CSO
established the COVID-19 Response
Coordination Group, and the Depart-
ment of Health agreed to commission a
COVID-19 dashboard using the GeoHive
platform. Crucially, the work was to be
underpinned by a formal memorandum
of understanding between the All-Island
Research Observatory, the CSO, and OS|;
a service-level agreement between OS|
and the Department of Housing, Plan-
ning and Local Government; a frame-
work agreement between OSI and Esri
Ireland (which provided the Operations
Dashboard for ArcGlIS software [Esri,
Redlands, CA] and technical support);
and collaborative arrangements with the
Department of Health, the Health Protec-
tion Surveillance Centre at the Health
Service Executive, and the Office of the
Government Chief Information Officer.

The purpose of the Response Coordi-
nation Group was to coordinate the
technical, data, policy, and financial activi-
ties associated with producing a geospa-
tial data hub and dashboard to inform
Ireland's response to the COVID-19 out-
break. The underpinning logic of the data
strategy was to “collect once, use many
times,” with the data not only feeding
into the dashboard but also available for
other activities such as modeling, plan-
ning, policy, and operational work. Key
aspects of the initial work were to create
a workflow and governance model for
sourcing and managing data, building

and maintaining the data infrastructure,
and designing and creating the dash-
board. The assistance of the Central
Statistics Office Administrative Data
Centre was central to this process, as it
provided a secure data infrastructure
and researcher data portal to support
this work.

Work proceeded rapidly, with the
COVID-19 Health Surveillance Monitor
dashboard publicly launched on March
24, 2020. The dashboard provided infor-
mation on confirmed cases, deaths, and
modes of transmission; segmentation by
age, gender, and county; and interna-
tional benchmarking. This public dash-
board was migrated to an ArcGIS Hub
platform in June 2020, and new data and
tools continued to be added for the next
18 months, along with a Frequently
Asked Questions section. This ongoing
development was informed and steered
through weekly COVID-19 data coordina-
tion group meetings chaired by the
Department of Health. The development
included those involved in COVID-19
data collection and dissemination as well
as technical experts from the Health Ser-
vice Executive, the CSO, the National
Office of Clinical Audit, OSI, the All-Island
Research Observatory, and the Depart-
ments of Health and Public Expenditure
and Reform. The original dashboards
and hubs, as well as all open-data serv-
ices, proved very popular, with more
than 250 million views in 2020 and 2021
(the Irish population is 5 million).

After the launch of the public dash-
board, attention turned to developing
an internal, centralized, and secure
National Public Health Emergency Team
COVID-19 data hub to provide far more
in-depth analysis for key stakeholders
and to include case data, computerized
infectious disease records, acute and
intensive care unit hospital data, labora-
tory testing, movement data from

PUBLIC HEALTH DASHBOARDS

telecoms, and, later, vaccination data.
New partnerships were formed with the
National Office of Clinical Audit, Health
Atlas Ireland, and the University College
Dublin National Virus Reference Labora-
tory. The tools developed provided
highly detailed time series and spatial
views of COVID-19, its impact on society
at the electoral division area (typically
~5000 households), and the health serv-
ices response with information on indi-
vidual units in specific hospitals. The
Statistics Act (1993) provided the legal
framework for sharing such microdata.
The secure data hub also had a sandbox
section for exploring new dashboard
tools and exploring pressing research
questions. Access to the dashboard was
strictly restricted to 140 registered users
from key bodies. Some of the new data
and tools were added to the public dash-
board in an aggregated and de-identified
form to protect privacy and confidential-
ity and to comply with General Data Pro-
tection Regulation.

The final element of the dashboard
work was to make the data used in the
public dashboard available on the Irish
government open-data site, data.gov.ie,
enabling other interested parties to
examine the data, build their own data
tools, and offer their own analyses. Much
of these self-produced data analytics
were circulated on social media and tra-
ditional media, but, importantly, they
used the same official data, reducing
confusion concerning data sources and
veracity. The COVID-19 Daily Statistics for
Ireland by County data set is now the
most downloaded data set on the site.

IMPACT AND LESSONS

The public and internal Response Coor-
dination Group-produced COVID-19
dashboards had important impacts
with respect to how the pandemic was
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handled in Ireland. The dashboards
provided vital, timely, fine-grained intel-
ligence on a rapidly unfolding situation
that directly shaped operational deci-
sion making and policy formulation,
locally and nationally, and informed
public opinion about and attitudes
toward the disease and public health
measures. The data became a key
means of justifying to the public difficult
and unpopular decisions concerning
lockdowns and public health responses,
such as mask wearing. Indeed, the pub-
lic dashboard and its key indicator data
were a daily feature of traditional media
reporting and public debate on radio,
television, and social media. Internally,
the dashboard was a key resource

for modeling and near and midterm
operational planning of resources and
responses. An important impact was

to rapidly transform elements of the
health data ecosystem in Ireland;
long-standing data silos and institu-
tional inertia were dismantled and
rebuilt in a handful of weeks, with new
data infrastructures, data practices,
data protocols, data sharing, and pub-
lishing arrangements put in place.

The pandemic and its quickly unfold-
ing nature were clearly the impetus for
the rapid changes in the health data
ecosystem, but these changes could
not have occurred as effectively as they
did without a number of conditions.
The initiative used existing, successful
working relationships between key
stakeholders and a body of expertise
for building geospatial dashboards.
This relationship had already estab-
lished the legal basis for cooperation
and data governance and had a dem-
onstrated and trusted record of deliv-
ering high-quality, secure, and trusted
data infrastructures and tools. In other
words, building on existing relation-
ships and platforms, where trust,
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systems, roles, and leadership are
already in place, enabled a more effec-
tive and timely response than starting
from scratch. These preexisting rela-
tionships—along with the political back-
ing and prioritization by the leading fig-
ures in the National Public Health
Emergency Team—short-circuited early
debate, data protectionism, and poten-
tial division between, or resistance by,
stakeholders and provided a somewhat
ready-made path toward the constitu-
tion of a data hub and dashboards.

“Can-do” leadership, where the priority
was to make things happen and quickly,
was vital. The data governance arrange-
ments were especially important in instil-
ling confidence among all participating
parties regarding data security, legal
compliance with General Data Protec-
tion Regulation, and the appropriate use
of the data. Another important decision
was to make the data openly available,
where legally possible, enabling others
to verify, replicate, reproduce, and con-
tribute ideas. This helped to facilitate an
evidence-informed public narrative on
COVID-19 and established a culture of
having to back up claims with data,
rather than a political-ideological narra-
tive dominating.

The COVID-19 data hub and dash-
boards produced in Ireland are signifi-
cant elements that have informed the
public health response to the disease.
Importantly, how they were imple-
mented seems set to produce three
longer-term impacts. First, it has set in
motion a transformation of Ireland's
health data ecosystem. Second, it has
helped to cement an evidence-informed
approach to dealing with an unfolding
crisis and to monitoring public health in
Ireland. Third, it has established the use
of dashboard tools for public and media
reporting and an expectation for
evidence-informed public debate and

the availability of open data. Therefore,
we anticipate that public dashboards will
become increasingly common for guid-
ing internal operations and for public
communication.

DASHBOARD AND
ASSOCIATED DATA

The Irish COVID-19 dashboard is avail-
able at https://covid19ireland-geohive.
hub.arcgis.com. All of the publicly avail-
able COVID-19 data related to Ireland,
plus associated information and links
to international data, are available at
https://data.gov.ie/blog/coronavirus-
covid-19. 4JPH
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he COVID-19 pandemic highlighted
Tsigniﬂcant deficiencies in the US
public health system,' especially data-
management challenges faced by pub-
lic health agencies. Many data elements
that are now routinely reported and
available publicly, such as intensive care
unit bed availability, were not measured
by public health before the pandemic. It
took months before public health could
consistently receive critical data from
hospitals, emergency departments, and
clinics on facility resource utilization and
case details for individuals infected with
severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2).

At the beginning of the pandemic, fax
machines and human data entry pow-
ered the information pipelines to public
health officers. Limited capacity to collect,

Editorial Dixonetal.

store, and manage data resulted in
delays with respect to case identification
and contact tracing, delaying mitigation
efforts through isolation and quarantine
of individuals. Equally important, ineffi-
ciencies in data management delayed
public health agencies from reporting
information to decision-makers and

the public, delaying community-level
response efforts and limiting transpar-
ency. And when there is a vacuum of
information, rumors and misinforma-
tion spread like wildfire, further compli-
cating the vital work of public health.

DASHBOARDS DURING
THE COVID-19 PANDEMIC

Going forward, public health agencies
can employ robust information

technology (IT) to address their data
management and reporting challenges
in conjunction with a supportive scien-
tific discipline. Dashboards, which
provide a graphical summary or at-a-
glance view of essential data and infor-
mation, are the breakthrough star of
the pandemic. Before COVID-19, few
health departments used dashboards
for anything. By the end of 2020, nearly
all states and most large cities had
deployed COVID-19 dashboards. In
2021, states and cities updated their
dashboards to include vaccination
information or created separate dash-
boards to track COVID-19 vaccine distri-
bution. The Centers for Disease Control
and Prevention (CDC) hosts multiple
dashboards to track data on COVID-19
testing, hospitalization, vaccinations,
variants, and wastewater surveillance.
Now part of the public health lexicon,
dashboards are here to stay.

Although epidemiologists have long
used figures and graphs to communi-
cate information, dashboards go beyond
graphical data representation. Consider,
for example, the COVID-19 dashboard
created by the Regenstrief Institute,
which features information on hospital-
izations, intensive care unit utilization,
and inpatient mortality for Indiana and
its 92 counties.” Users can interact with
the data, filtering by specific counties or
narrowing the time window to custom-
ize their views. A nonpublic version of
the Regenstrief Dashboard, designed
for county health officers, allows users
to narrow in on census tracts and school
districts to provide detailed, hyperlocal
situational awareness.? The Marion
County Public Health Department found
it helpful to guide decisions about where
to send mobile testing units as well as
establish vaccination clinics, enabling the
agency to identify and respond to dis-
parities in COVID-19 burden?
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SUSTAINING
DASHBOARDS BEYOND
THE PANDEMIC

Dashboards are a form of information
visualization and an applied method
used in public health informatics, a dis-
cipline with roots in the computer and
information sciences that is concerned
with not only automating routine tasks
(e.g., electronic laboratory reporting,
electronic case reporting) but also the
nature and use of data and information
in public health processes and deci-
sion-making.*> Informatics spends as
much time, if not more, on process flow
and workflow redesign as it does on
algorithms and enterprise architecture.
For example, the Public Health Infor-
matics Institute® assists health depart-
ments in improving their management
and application of information through
collaborative design approaches for
information systems and the work pro-
cesses surrounding those systems.

To routinely leverage dashboards for
infectious and chronic diseases as well

mation
Visualization

Analytics,
including clearly
defined indicators
and measures

as injury prevention beyond COVID-19,
health departments must become
informatics-sawy organizations.” Infor-
mation visualization tools are only the
tip of the iceberg when it comes to
effectively leveraging data to spur
action in addressing population health
and well-being. As depicted in Figure 1,
public health organizations require sig-
nificant infrastructure, including people
and processes, before developing and
publishing dashboards on their Web
sites. The technology to host the dash-
board online is the easy part. All the
other aspects of designing and manag-
ing a dashboard are challenges for
most health departments.

To effectively visualize data such that
decision-makers can act upon the infor-
mation, public health must clearly
define indicators or metrics that can be
uniformly interpreted. Significant dis-
cussions during the pandemic sought
to determine which indicators were
most important to know when it would
be safe to relax mitigation efforts.
Dashboards around the country differ

Harmonization of data and
information from multiple
sources, supported by

o
standards A

Capture, storage, and management of
data and information from multiple
sources (including various public

health programs)

Data and Information Sharing Between Public Health Programs and Partners

FIGURE 1— The Components Necessary to Support and Facilitate
Information Visualization (Dashboards) in Public Health Organizations

PUBLIC HEALTH DASHBOARDS

in which metrics they publish. Most
present data on laboratory-confirmed
infections and deaths, but only some
provide details on race/ethnicity or hos-
pitalizations. Some states provide infor-
mation on breakthrough cases, and
many do not. The process of defining
informative indicators must ensure
metrics are grounded in health literacy
and numeracy principles. It must incor-
porate multiple stakeholders, including
epidemiologists, clinicians, informati-
cians, and health communications spe-
cialists. As a consequence, the process
is necessarily complex.

For dashboards to contain useful
metrics, public health must harmonize
data and information from multiple
sources. Harmonizing means that all
permutations of laboratory tests for
COVID-19 (e.g., antigen test, nucleic
acid amplification test, polymerase
chain reaction [PCR]) from hospital,
clinic, commercial, and home sources
must be reconciled and standardized
so that the agency can define metrics
using PCR-only versus any positive
result based on the analysis desired by
decision-makers. Semantic interopera-
bility is a core competency in informat-
ics, which can help public health unlock
the value in the various data captured
and stored in the organization's multi-
ple information systems.

EFFECTIVE INFORMATION
SYSTEMS, TOOLS,
AND PLATFORMS

Supporting the information and work
processes that undergird dashboards
are three critical aspects of informatic-
sawy health departments. First, public
health needs ready access to modern
IT software and hardware. Effective sys-
tems are necessary to collect, store,
and manage ever-growing volumes of
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data. Additional tools are needed to
extract, harmonize, and transform data
into useful metrics. Then agencies need
visualization tools to create and deploy
their dashboards.

In our experience, getting approval
from the IT department to have a single
license for AcrGIS, Tableau, or Microsoft
Power Bl can be a daunting experience.
Provisioning a high-performance com-
puting environment to facilitate data
analysis and responsive user interac-
tion is next to impossible in local health
departments. We must architect com-
puting environments that provide access
to tools yet enable cost-effective shar-
ing and repurposing in public health.
For example, states should share infra-
structure with local health departments,
and CDC should host repositories of
reusable algorithms or R packages that
can be downloaded and modified to
meet local needs.

DATA SHARING BETWEEN
PROGRAMS AND
PARTNERS

Second, public health requires ongoing,
reliable data sharing between internal
programs and external partners, includ-
ing health systems and community-
based organizations. For too long, we
have hoarded data within program-
specific databases. Furthermore, overly
zealous concerns about data privacy
have sometimes hindered data sharing,
even when the collaborations are in the
best interest of advancing the public's
health. Agencies need collaborative data
sharing processes to create cross-
functional, linked data sets so that, for
example, individuals with HIV who receive
nutrition assistance, get vaccinations in
public health clinics, and participate in
diabetes-prevention programs can be
identified and the synergistic benefits of

Dixonetal.

these multiple public health programs
measured. Otherwise, public health can-
not assess the multiple determinants of
health or the true impact of its programs
on population health and well-being.

A CAPABLE INFORMATICS
WORKFORCE FOR
PUBLIC HEALTH

Finally, public health requires a capable
workforce to support the myriad activi-
ties involved in creating and maintaining
dashboards. This requires employing
individuals with informatics and analyti-
cal skills. Unfortunately, this is challeng-
ing when many health departments do
not understand what informatics is or
how informatics professionals could
support agencies in achieving their mis-
sion. When the Association of Schools
and Programs in Public Health revised
the foundational competencies for the
masters in public health (MPH) degree
in 2014, there was active lobbying to
remove the term informatics. Yet, infor-
matics skills are critical for all public
health workers, and informatics career
paths need to exist at all levels as evi-
denced in reports based on the Public
Health Workforce Interests and Needs
Survey.® This sentiment is shared by
the US Department of Health and
Human Services, which recently
invested $73 million in programs at
minority-serving institutions to train
future public health informatics and
technology workers.'©

While new training efforts will help,
they will not completely fill the gap. The
2021 Epidemiology Capacity Assess-
ment Report reported a 107% increase
between 2017 and 2021 in the number
of epidemiologists working in informat-
ics, yet much of this increase was attrib-
utable to federal funding for COVID-19
response.!’ Some of these employees

were students and alumni from our
MPH in Public Health Informatics pro-
gram,"? many of whom have now
returned to school or moved into other
areas. We need to find a way to sustain
and expand informatics positions
beyond the pandemic.

CONCLUSION

The COVID-19 pandemic let dash-
boards out of the bag, and there is no
going back. Now that we understand
their potential, we need to invest in
public health such that local, state,

and federal agencies are equipped to
develop, deploy, and maintain dash-
boards for emerging health threats and
many other critical activities they do to
advance population health. This means
investing not just in software tools for
dashboards but also in the systems,
processes, and people that support
dashboarding activities. Only then can
dashboards achieve their goal of visualiz-
ing information so that decision-makers
can effectively guide public health action
and the public can understand health
trends and why they should support rec-
ommended actions. 4JPH
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Objectives. To describe the creation of an interactive dashboard to advance the understanding of the
COVID-19 pandemic from an equity and urban health perspective across 30 large US cities that are
members of the Big Cities Health Coalition (BCHC).

Methods. We leveraged the Drexel-BCHC partnership to define the objectives and audience for the
dashboard and developed an equity framework to conceptualize COVID-19 inequities across social
groups, neighborhoods, and cities. We compiled data on COVID-19 trends and inequities by race/

ethnicity, neighborhood, and city, along with neighborhood- and city-level demographic and

socioeconomic characteristics, and built an interactive dashboard and Web platform to allow

interactive comparisons of these inequities across cities.

Results. We launched the dashboard on January 21, 2021, and conducted several dissemination
activities. As of September 2021, the dashboard included data on COVID-19 trends for the 30 cities, on
inequities by race/ethnicity in 21 cities, and on inequities by neighborhood in 15 cities.

Conclusions. This dashboard allows public health practitioners to contextualize racial/ethnic and spatial
inequities in COVID-19 across large US cities, providing valuable insights for policymakers. (Am J Public
Health. 2022;112(6):904-912. https://doi.org/10.2105/AJPH.2021.306708)

G rowing urbanization creates
unique challenges for population

health, challenges that are exacerbated
by the ongoing COVID-19 pandemic.
COVID-19 has created a large mortality
crisis throughout the world and in the
United States,"* where 83% of the
population lives in cities. While the pan-
demic is now widespread in the United
States,” cities were hardest hit initially,
with New York City seeing increases in
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mortality similar to those observed in
the 1918 influenza pandemic.® Cities
are especially vulnerable to pandemics,
as they are home to wide social inequal-
ities” and are connected to the rest of
the world.® The COVID-19 pandemic
has illustrated the various ways that
structural factors such as racism, segre-
gation, and economic inequalities drive
health inequities in urban areas.”'°
Cities can differ substantially in

population characteristics, including
levels of inequality, segregation,
physical environments,’"" and health
and health inequities.”'?"2 Charac-
terizing how health varies across
cities and how social groups or
neighborhood inequities vary from
city to city may provide cities with
important insights on the drivers of,
and potential strategies to reduce,
health inequities.
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Yet, COVID-19 data on city-to-city
comparisons remain rare, and granu-
lar COVID-19 data on neighborhoods
or social groups are often unavail-
able, difficult to access, or presented
in ways that make comparisons
across cities challenging, resulting in
limited exploration of inequities
within and between cities.” This lack
of an equity focus obscures the role
of structural factors in shaping
equity-oriented COVID-19 responses
in cities more broadly, suggesting the
need for longer-term actions to
address the social determinants of
health via urban policies.” While
other repositories have focused on
timely updates by local geographies
(e.g., Johns Hopkins University Corona-
virus Resource Center or the Centers
for Disease Control and Prevention
[CDC] COVID Data Tracker), or on
health equity at the national or state
levels (e.g., Kaiser Family Foundation
Racial Equity and Health Data Dash-
board or Emory University's COVID-19
Health Equity Dashboard), thereis a
lack of comparable data on COVID-19
inequities across cities.

As part of the Tracking Outcomes
and Inequalities of the COVID-19 Pan-
demic Across Big Cities Health Coalition
(BCHC) members project, we (1) devel-
oped an equity framework to inform
the characterization and comparison
of inequities in COVID-19 within and
across cities, (2) compiled data on
COVID-19 inequities across cities,
and (3) developed an interactive
public access dashboard that allows
descriptions, visualization, and com-
parisons of key COVID-19-related
outcomes. This article describes this
process and outlines challenges we
faced in this project to inform future
similar efforts to create interactive
real-time visualization tools.

METHODS

We developed this dashboard in 4
phases, by (1) defining objectives and
intended audience, (2) developing an
equity framework, (3) compiling data on
social indicators and COVID-19 out-
comes, and (4) building the interactive
dashboard.

Defining Objectives
and Audience

Drexel's Urban Health Collaborative
partnered with the BCHC, a forum for
the lead health officials of 30 of the
United States’ largest metropolitan
health departments. BCHC aims to
exchange strategies and jointly address
issues to promote the health and safety
of the nearly 62-million people they
serve (see Table 1 for a list of cities
whose health departments are repre-
sented in the BCHC). We defined the
objectives of the dashboard as (1) to
characterize inequities in various
COVID-19-related outcomes including
testing, incidence, hospitalizations, and
mortality, in BCHC cities; (2) to facilitate
city-to-city comparisons of these
inequities; (3) to promote further
research on the drivers of heterogene-
ities in these inequities across cities
and over time; and (4) to facilitate the
use of inequities data to evaluate and
inform policy and strategy impacts.

We defined the audience broadly to
include public health practitioners
(especially BCHC health departments)
and public health researchers. After
discussions with staff at BCHC and the
Robert Wood Johnson Foundation,
which funded this project, BCHC mem-
ber health departments were asked to
contribute to the extent possible in cre-
ating the dashboard, including sharing
the plan for the dashboard with health
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directors or commissioners and other
key health department staff. We met
individually with 16 of the 30 local
health departments (LHDs) to present
the project idea and request available
data on COVID-19 inequities. The
remaining 14 LHDs did not respond to
our outreach.

Equity Framework

COVID-19 inequities in cities are driven
by a complex set of interconnected and
reinforcing structures and systems
linked to social inequality and racism
that modify risk of exposure, of infec-
tion, or of severity'® at the individual,
neighborhood, or city level.

At the individual level, longstanding
racial, social, and economic inequities
have caused a disproportionate impact
of COVID-19 on people from marginal-
ized racial groups, individuals with lim-
ited socioeconomic resources, and
immigrants. Socioeconomic position
(often proxied by income, education, or
occupational class) and measures of
wealth capture a range of life-course
exposures that may affect COVID-19
outcomes. Low-wage and essential
workers are at increased risk for expo-
sure; often experience barriers to
accessing health care for testing, treat-
ment, and vaccinations; and have lim-
ited income protections such as paid
sick leave and hazard pay, increasing
the adverse consequences of illness
or mitigation measures.'®"’ As a
result of structural racism, marginal-
ized racial and ethnic groups includ-
ing Black, Latino, and Native American
persons as well as immigrants experi-
ence multiple types of factors that

place them at high risk,>?'®

including
an overrepresentation in high-risk

occupations and a higher likelihood

Research Peer Reviewed

Bilal et al.

9 ON 'ZLL [OA 'cz0z 2unf  HdIV



PUBLIC HEALTH DASHBOARDS

June 2022, Vol 112, No. 6

AJPH

906 Resecarch Peer Reviewed

TABLE 1— cities Included in the Big Cities Health Coalition
Dashboard and Selected Basic Demographic Characteristics:
United States, September 14, 2021

Population
City Type (Millions) % Poverty % Non-White
Austin, TX CDP 0.95 13 52
Baltimore, MD IC 0.60 21 73
Boston, MA cbp 0.68 19 56
Charlotte, NC Ccbp 0.85 13 59
Chicago, IL cbpP 2.70 18 67
Cleveland, OH CDbP 0.38 33 66
Columbus, OH cbp 0.87 20 45
Dallas, TX cbp 1.33 19 71
Denver, CO Cccc 0.70 13 46
Detroit, Ml cDbP 0.67 35 89
Fort Worth, TX cbp 0.87 14 61
Houston, TX cbp 231 20 76
Indianapolis, IN ccc? 0.86 18 46
Kansas City, MO CDP 0.48 16 45
Las Vegas (Metro), NV cceb 218 14 57
Long Beach, CA cDbpP 0.46 17 72
Los Angeles, CA CcDbP 3.97 18 72
Miami, FL cbp 0.45 23 89
Minneapolis, MN CDP 0.42 19 40
New York, NY ccc 8.42 18 68
Oakland, CA cbp 0.42 17 72
Philadelphia, PA Cccc 1.58 24 66
Phoenix, AZ cbp 1.63 18 57
Portland, OR CcDP 0.64 14 29
San Antonio, TX CDP 1.50 18 75
San Diego, CA cbp 1.40 13 57
San Francisco, CA Cccc 0.87 10 59
San Jose, CA cbp 1.03 9 74
Seattle, WA cbp 0.72 1" 36
Washington, DC ccc 0.69 16 63

Note. CCC = consolidated city-county; CDP = census designated place; IC = independent city. % non-

White refers to the proportion of the population that is not non-Hispanic White.

?For Indianapolis, we used data for the census-designated place Indianapolis (balance), which is the
portion of the consolidated city-county excluding a handful of small towns.
®For Las Vegas, we use the “Las Vegas (Metro)” definition (conterminous with Clark County), as

suggested by the local health department.

of living in crowded housing and in
underserved neighborhoods.
Neighborhood factors also affect
COVID-19 risk. Racist federal, state, and
local policies (e.g., redlining) and dis-
criminatory mortgage practices have
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made residential segregation a persis-
tent hallmark of major cities across the
United States."® Differences in neigh-
borhood composition resulting from
segregation are linked to inequities in
power and investment, which, in turn,

lead to inequities in many social and
environmental features that may affect
COVID-19 outcomes.??° Examples of
neighborhood features that may affect
COVID-19 outcomes include crowded
housing, exposure to environmental
pollutants, and features related to the
development of chronic diseases such
as inadequate access to healthy foods
or recreational opportunities and
chronic stressors.?' These factors are
further compounded by limited access
to health care.

Last, cities' differences in pre-existing
economic and social factors as well as
public health and health care infrastruc-
ture may lead to differences in COVID-19
outcomes between cities.?” Other exam-
ples of city features that may relate to
differences across cities in COVID-19 out-
comes include residential segregation,
crowding, poverty, occupational struc-
ture, and income inequality.

Data Collection

Geographic definitions. We developed a
precise geographic definition of cities
to allow comparisons across geogra-
phies. The jurisdictions covered by
members of the BCHC are heteroge-
neous, and include consolidated city-
counties (e.g., Philadelphia, PA), collec-
tions of counties (e.g., New York City,
NY), independent cities (e.g., Baltimore,
MD), or census-designated places (e.g.,
Chicago, IL). Of the 30 BCHC cities, 6 (7,
ifincluding Las Vegas, NV, as described
subsequently) are exactly defined by a
county or set of counties (i.e.,, they are
a consolidated city-county, a collection
of counties, or an independent city, which
is functionally equivalent to a county in
terms of data acquisition), and 24 (23, if
excluding Las Vegas as described subse-
quently) are census-designated places



(cities, generally smaller in size than their
respective counties). Table 1 shows a list
of members, administrative definitions,
and basic sociodemographic characteris-
tics. We use the term “cities” through this
article to refer to the jurisdiction of mem-
ber health departments, although, in
some cases, counties are used to proxy
jurisdictions that do not exactly overlap
with cities.

In deciding what data to collect, we
prioritized the specific geographic defi-
nition of each health department’s
jurisdiction (e.g., City of Chicago over
Cook County), but, for the 24 cities that
are census-defined places, we some-
times used available county data as an
approximation. We used county prox-
ies because most publicly available
data are available at the county level,
and several BCHC members are
county health departments that
mostly provide data at the county
level. In addition, the LHD of 1 city
(Las Vegas) indicated a preference
for county-level (Clark County) data
as opposed to city-level data, while
several other LHDs strongly expressed
a preference for county-level data over
no data at all. For this reason, while we
prioritized city-level data collection, in
some cases we show county-level data
for each city's corresponding county
proxy. Table A (available as a supple-
ment to the online version of this arti-
cle at http://www.ajph.org) shows a
complete list of county proxies, includ-
ing the proportion population overlap
between cities and their respective
counties. We also had to decide on a
definition for neighborhood. Given
limited access to census tract identi-
fiers for cases, tests, hospitalizations,
and deaths, we used zip code tabulation
areas to proxy neighborhoods and col-
lected both outcome and social indica-
tors at this level.

Outcomes. We identified 5 COVID-19-
related outcomes to include in the dash-
board: number of tests, proportion of
tests that are positive (positivity), number
of confirmed cases (incidence), num-
ber of hospitalizations, and number of
deaths (mortality). These outcomes all
represent different policy-relevant
aspects of the pandemic, and each has
strengths and weaknesses in terms of
data availability and measurement valid-
ity and reliability. Population denomina-
tors for all outcomes (at the county, city,
or zip code tabulation areas level) were
obtained from the 2015-2019 5-year
American Community Survey.?® As avail-
able, we obtained both crude and age-
adjusted estimates, using the 2000
US standard million as the standard
population.

Social indicators. Based on the equity
framework, we selected a set of social
indicators at the individual, neighbor-
hood, and city level, all collected from
the 2015-2019 5-year American
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Community Survey?® or other sources
(Table 2).

Operationalization of inequities. To
ensure accessibility and improve inter-
pretability of inequities, we selected 2
simple metrics that could be easily
explained.?* For individual-level inequi-
ties, we calculated rate ratios and rate
differences comparing each racial/
ethnic group to non-Hispanic Whites,
as they usually represented the
group with the most favorable out-
comes. For neighborhood-level and
city-level inequities, we calculated
both relative and absolute inequity
metrics, comparing the top to the
bottom quartile of each measure
based on the distribution within each
city (for neighborhood measures) or
across cities (for city measures).

Data sources and strategy for obtaining
and updating outcome data. We aimed

to obtain COVID-19 outcome data
by race/ethnicity, neighborhood of
residence, and date. Ideally, data would

I TABLE 2— social Indicators in the Big Cities Health Coalition
Dashboard by Level (Individual, Neighborhood, or City)

Levels

Indicators in Dashboard

Individuals across

social groups available, if at all

Because of limited individual-level data, generally only race/ethnicity is

In some cases, neighborhood-level proxies are available (see next row)

Neighborhoods

insurance

Compositional measures (may capture both context and proxy unavailable
individual-level constructs): poverty, income, education, occupation, health

Housing and transportation: overcrowding, public transit use

Neighborhood segregation: index of concentration at the extremes for race/
ethnicity, income, occupation, and combinations

Risk Index

Summary indices: Social Vulnerability Index and City Health Dashboard COVID

Cities

Region and size: census region, total population, density

Compositional measures: race/ethnicity, poverty, income, education,
occupation, health insurance

Income inequality: Gini coefficient

Residential segregation: dissimilarity and isolation indices

Note. Data for indicators were obtained from the American Community Survey (2015-2019), the
Centers for Disease Control and Prevention, and the City Health Dashboard.
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be provided directly by the LHDs to
ensure maximum disaggregation, com-
parability, and flexibility. However, this
approach was considered infeasible
because of LHD workload and data pri-
vacy issues. The pandemic itself has put
an enormous burden on LHDs that
were already operating under large per-
sonnel and budgetary constraints. By
August 25, 2021, we were able to obtain
non-publicly available data from 1 LHD
(corresponding to Las Vegas).

We therefore developed 3 alternative
strategies to obtain data from public
sources. First, we explored publicly
available dashboards and data reposi-
tories of all LHDs in the BCHC and their
respective state health departments.
We tracked the availability of each type
of outcome and whether they were
age-adjusted and available over time,
by race/ethnicity, and by neighborhood.
We accessed this publicly available data
using 3 approaches depending on for-
mat and access: (1) automatically
updated data (e.g., an APl or a csv file
that is updated continuously), (2) auto-
matically updated files that require a
user action for download (e.g., clicking
on a download button), and (3) manu-
ally copying values from dashboards or
other files (e.g., a pdf report).

Second, to compare rates across cities,
we incorporated automatically updated
daily data from the Johns Hopkins Uni-
versity COVID-19 tracker (JHU Tracker).?®
Third, we obtained data from the CDC's
COVID-19 Case Surveillance Data Access,
updated biweekly (from May 2021
onward) or monthly (before May 2021).
The restricted version of this file contains
line-level data for all cases and deaths
reported to CDC, with information on
age, race/ethnicity, hospitalization, mor-
tality, and county of residence. Not all
states reported to CDC consistently, so
we only used data for counties in which
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the total number of cases or deaths

14 days before the date of last update
(as indicated by CDC) matched the total
count as provided by the JHU Tracker,
allowing for a relative difference of 10%
in the number of cases and deaths. We
also excluded cities with high levels of
missing race/ethnicity data (= 30% miss-
ingness for cases; = 15% for deaths). For
both the JHU and all CDC data, we used
data for the county or counties as a
proxy for the city.

Dashboard Development

We developed the dashboard through
an iterative process, gathering feedback
both internally at the Urban Health Col-
laborative and through presentations
and meetings with BCHC and LHD staff.
The dashboard was built using the shiny
package in R version 4.0.1 (R Founda-
tion, Vienna, Austria). Shiny is an open-
source Web application framework that
enables those familiar with R to create
interactive graphical user interfaces for
their analyses or visualization.?® We
also built a landing Web site using the
Blogdown R package to allow for a
more flexible presentation of methods
and considerations about data, metrics,
and the equity framework, and to cre-
ate blog posts to contextualize the data
in the dashboard.

RESULTS

The dashboard is organized in 2 broad
sections: city reports and comparisons
across cities (Figures A and B, respec-
tively, available as supplements to the
online version of this article at http://
www.ajph.org). We also present a sec-
tion summarizing variation in availability
and timeliness of the data for each sec-
tion, and we also allow downloads of
the compiled publicly available data,

along with their available metadata
(e.g. sources, geographic definition,
dates). Table 3 contains a summary of
the available data by September 9, 2021.

We publicly launched the dashboard
inJanuary 2021, at https://www.covid-
inequities.info, and held a webinar to
showcase the dashboard.?’ Figures C
and D (available as supplements to the
online version of this article at http://
www.ajph.org) show a summary of visits
and unique visitors to the dashboard
and Web site by metropolitan area in
the United States. From January 21 to
September 19, 2021, a total of 1249
and 3397 unique users visited the
dashboard and Web site, respectively.
Apart from Atlanta, Georgia, the main
source of visits to the dashboard were
metropolitan areas where BCHC cities
are located. We have also produced a
brief,?® an analysis of health inequities
across 3 large cities using dashboard
data,” and blog posts highlighting
diverse methodologic and substantive
aspects of the dashboard (available at
https://www.covid-inequities.info).

As an example of potential uses of the
dashboard, we provide a case study on
how the dashboard can be used to study
inequities at 3 levels (across social groups,
neighborhoods, and cities). Figure 1
shows a description of disparities in
COVID-19 mortality rates between (1)
non-Hispanic Black and non-Hispanic
White persons, by city; (2) neighbor-
hoods at the top versus bottom quartile
of percentage non-Hispanic Black, by
city; and (3) cities at the top versus bot-
tom quartile of percentage non-Hispanic
Black. First, non-Hispanic Black persons
had higher age-adjusted mortality com-
pared with non-Hispanic White persons
in all cities, ranging from 1.31 times
higher in Boston, Massachusetts, to
4.91 times higher in Washington, District
of Columbia. These disparities were
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TABLE 3— coVID-19 Outcomes Data Availability by Section of the Dashboard: United States,
September 9, 2021

Local or State Health Department Data Other Data

Dashboard Geographic Timeliness Geographic Timeliness

Section Number Definition of Updates Number Definition of Updates Source

City trends data 11 cities City: 6 Daily 30 cities City: 7 Daily JHU

County proxy: 5 County proxy: 23

Neighborhood 15 cities City: 15 11 daily NA NA NA NA
data County proxy: 0 4 monthly

Race/ethnicity data 13 cities City: 8 5 daily 18 cities City: 4 Biweekly CcDC
(crude) County proxy: 5 8 monthly County proxy: 14

Race/ethnicity data 2 cities City: 2 1 daily 18 cities City: 4 Biweekly CcDC
(age-adjusted) County proxy: 0 1 monthly County proxy: 14

Note. CDC = Centers for Disease Control and Prevention; JHU = Johns Hopkins University; NA = not available. City refers to the actual city definition, as
shown in Table 1. County proxies refers to cities in which, instead of using the actual definition (census-designated place), we used data for their
corresponding county proxy (Table A, available as a supplement to the online version of this article at http://www.ajph.org).

attenuated when we looked at crude
mortality but were still higher among
non-Hispanic Black persons in 13 of 19

percentage non-Hispanic Black com-
pared with the bottom quartile. Last, we
found that crude COVID-19 mortality was

DISCUSSION

The dashboard and Web platform we

cities. Second, for 8 out of 9 cities with 1.56 times higher in cities at the top developed enable users to compare
and visualize key COVID-19 indicators

within and between cities over time,

available data by neighborhood, we quartile of percentage non-Hispanic

found that mortality was higher among Black compared with the bottom

neighborhoods at the top quartile of quartile. with a focus on COVID-19 inequities.
L]
6.0 1
L]

4.0
2 .
T ®e
% 2.0 ° .’.o ° : °
2
k2 2 .

0%® . °
L]
T L
o
o
0.5 T T T T
Individual Individual Neighborhood City
(age—adjusted) (crude) (crude) (crude)

Individual (Age-Adjusted)

FIGURE 1— Example of Disparities in COVID-19 Mortality by Population Subgroup, Neighborhood, and City: Big Cities
Health Coalition, 30 US Cities, September 14, 2021

Note. Age-adjusted rates were calculated using the 2000 US Standard Population as the referent population. Quartiles of % non-Hispanic Black persons by
neighborhood were calculated for each city separately. Quartiles of % non-Hispanic Black persons by city were calculated for the whole sample. For individ-
ual and neighborhood comparisons, each dot represents the rate ratio in a specific city. For city comparisons, the dot represents the rate ratio comparing

the top vs bottom quartile of % non-Hispanic Black persons across the 30 Big Cities Health Coalition cities included in this study.
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Data on health inequities at various
levels, as well as insights that can be
gleaned from comparing cities to
each other, is critical for policymak-
ing. The development of this dash-
board highlighted the utility but also
the challenges inherent in creating
information systems to compare
health and health inequities across
urban areas in real time and in collabo-
ration with LHDs. In developing this
dashboard, we faced several challenges
around data availability, stakeholder
engagement, and their intersection that
are relevant for efforts to compare
health and health inequities across
cities more generally.

First, we found frequent changes in
both what data were available and how
the data were made available. Under-
standably, many cities adapted their
reporting systems as the pandemic was
evolving and changed data reporting,
variables, structures, dashboards, loca-
tion of information, etc. We found that
the degree of public data availability
varied widely between cities and over
time by 2 key domains: (1) level of data
disaggregation (e.g., by neighborhood
or race/ethnicity) and (2) format of data
availability (e.g., automatically down-
loadable files vs dashboards with no
data downloads). This heterogeneity in
data availability has been recently
highlighted as a barrier to health equity
by the National Commission to Trans-
form Public Health Data Systems.*?

Second, and related to the first point,
ensuring timely updates was also chal-
lenging. We elected to focus on timeli-
ness for the overall trends, because
trends would not be comparable
unless all cities were similarly updated,
and on breadth (having more cities
available) for race/ethnicity-stratified
and neighborhood-level outcomes.
These changed less over time, and
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relative disparities may not be as sensi-
tive to having data that are less up to
date. However, navigating the access to
comparably updated data across 30
LHDs proved to be challenging. In fact,
one of the data sources that provided
the most information for the largest
number of cities was the CDC's COVID-19
Case Surveillance Data Access, made
available following a New York Times
investigation on equity in COVID-19 out-
comes.® This data source ended up
being useful for half of the cities, as this
data set barely included cases from some
states (e.g., Texas) or had high levels of
missing data on race/ethnicity for others
(e.g., Pennsylvania).

Third, we started the development of
this dashboard focusing on “cities.”
While there is no universally accepted
definition of a “city,” the members of the
BCHC all have a clear jurisdiction. Ini-
tially, we focused on census-designated
places (cities) but had to exclude several
Cities because no data were available at
that level. We ended up using county
proxies wherever city data were not
available, which may induce bias in the
cases in which the county differs dra-
matically from the city,®' but extends
data availability and allows for a wider
breadth of comparisons. Differential
data availability by city and county has
been a longstanding issue in the devel-
opment of local health indicators. For
example, the City Health Dashboard®?
compiles city-level environmental and
health data, further extending the
CDC's PLACES (formerly 500 cities) pro-
ject to include environmental data and
going beyond the county-level work of
other platforms such as the County
Health Rankings or the US News Healthi-
est Communities project.

Fourth, budget-constrained and
overworked LHDs made an effort to
provide publicly available data and

had, understandably, limited resources
to provide customized data requests.
These real-world constraints are often a
key issue for stakeholder engagement
in research.® Concurrently, the iterative
process of dashboard development
provided invaluable feedback, including
acknowledging data issues. For exam-
ple, in our conversations with LHDs, we
found a consistent concern with the
percentage missing race/ethnicity in
case and testing data, which guided a
new data collection effort to visualize
percentage missing race/ethnicity by
city. In addition, some LHDs indicated
that the originally intended definition of
cities did not align with local percep-
tions about the city (e.g., City of Las
Vegas vs Las Vegas Metro). Moreover,
because the main audience of our
dashboard included public health
practitioners interested in COVID-19
inequities (from LHDs in the BCHC or
elsewhere), we elected to show simpler
measures of inequities (e.g., compari-
sons of outcomes by top vs bottom
quartiles of neighborhood-level indica-
tors), which may not represent the full
distribution of factors driving COVID-19
outcomes. Because these comparisons
were also intended to showcase within-
City inequities, we may also be missing
how differences in the distribution of
factors across cities drive inequities in
COVID-19 outcomes. However, we do
provide access to the compiled publicly
available data to ensure that interested
parties can explore the data in more
detail.

As the maintenance of the dashboard
has become less labor intensive by add-
ing more data sources that are updated
automatically, we have started to lever-
age other opportunities. For example,
as of May 2021, we have incorporated
data on spatial accessibility to testing
sites. For this, we leveraged data on



testing site location obtained from Cast-
light Inc and calculated several spatial
accessibility metrics.**3 In June 2021,
we also started incorporating vaccina-
tion rates, both overall and by race/eth-
nicity and neighborhood, using similar
visualizations to others in the
dashboard.

Describing and quantifying the mag-
nitude of COVID-19 inequities allows
for comparisons across urban areas,
which can help public health practi-
tioners understand drivers of health
and health inequities, target resources,
and identify effective policies. These
summaries and comparisons can be
instrumental in identifying actionable
policy levers to improve health and
health equity in urban areas. The
COVID-19 Inequities in BCHC Cities
Dashboard provides key data on
COVID-19 inequities and illustrates
how social and economic factors can
affect health and health equity in
urban areas of the United States,
allowing local governments to bench-
mark inequities in their jurisdiction as
compared with peer areas in the
nation. More generally, itillustrates
the value of comparing cities to each
other as we work to identify policies
to reduce urban health inequities.
However, our experience also
highlighted the many challenges
inherent in developing useful and
valid metrics that can be compared
across cities. Addressing these chal-
lenges is critical to fully leveraging the
power of city comparisons to pro-
mote health equity and urban health.
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Improving Data Surveillance
Resilience Beyond COVID-19:
Experiences of Primary heAlth Care
quAlity Cohort In ChinA (ACACIA)
Using Unannounced
Standardized Patients

Dong (Roman) Xu, PhD, Yiyuan Cai, PhD, Xiaohui Wang, PhD, Yaolong Chen, PhD, Wenjie Gong, PhD, Jing Liao, PhD,
Jifang Zhou, PhD, Zhongliang Zhou, PhD, Nan Zhang, PhD, Chengxiang Tang, PhD, Baibing Mi, PhD, Yun Lu, MM,
Ruixin Wang, MB, Qing Zhao, MNS, Wenjun He, MM, Huijuan Liang, PhD, Jinghua Li, PhD, and Jay Pan, PhD

> 3 See also Kwan, p. 818.

We analyzed COVID-19 influences on the design, implementation, and validity of assessing the quality of
primary health care using unannounced standardized patients (USPs) in China. Because of the

pandemic, we crowdsourced our funding, removed tuberculosis from the USP case roster, adjusted

common cold and asthma cases, used hybrid online-offline training for USPs, shared USPs across

provinces, and strengthened ethical considerations.

With those changes, we were able to conduct fieldwork despite frequent COVID-19 interruptions.
Furthermore, the USP assessment tool maintained high validity in the quality checklist (criteria), USP role
fidelity, checklist completion, and physician detection of USPs. Our experiences suggest that the

pandemic created not only barriers but also opportunities to innovate ways to build a resilient data

collection system.

To build data system reliance, we recommend harnessing the power of technology for a hybrid model of

remote and in-person work, learning from the sharing economy to pool strengths and optimize resources,
and dedicating individual and group leadership to problem-solving and results. (Am J Public Health. 2022;
112(6):913-922. https://doi.org/10.2105/AJPH.2022.306779)

As the COVID-19 pandemic swept
through the world," it has resulted

in severe work disruption in all walks of
life. National health and health care sur-
veillance efforts are no exception. A
resilient health surveillance system is
critical for dealing with the current as
well as future pandemics. Primary
heAlth Care quAlity Cohort In ChinA
(ACACIA) was launched in 2017 to longi-
tudinally track the quality of primary

health care (PHC).>® The initial round of
ACACIA data collection coincides with
the pandemic. The pandemic inter-
rupted every step of ACACIA's work.
However, despite the COVID-19 chal-
lenges, we have remained agile in
adapting to the pandemic environment
and maintaining our fieldwork. Our
experiences in making and implement-
ing those decisions can be helpful for
other complex nationwide data

collection efforts. Meanwhile, as we
intend to make the ACACIA data publicly
available, fully disclosing the COVID-
19-related changes and their impact on
data validity is critical for future users to
interpret the data in context.

After presenting a brief review of the
history of ACACIA, we discuss the influ-
ences of COVID-19 on a full implemen-
tation spectrum of the program and
the resultant program adjustments. We
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then report the preliminary results of
the study and discuss the influence of
COVID-19 on the validity of our quality
assessment tool. Finally, we discuss the
lessons learned and our recommenda-
tions to build a resilient data collection
system during and beyond COVID-19.

HISTORY AND OVERVIEW

ACACIA was conceptualized in 2017 in
response to an increasing call for
improving the quality of PHC toward
the realization of universal health cov-
erage. China has made substantial pro-
gress in developing its PHC since the
2009 national health reform, having
achieved universal health insurance
coverage.4 However, universal health
coverage goes beyond access to care; it
also includes quality of care.” There has
been scanty information about the
quality of China's PHC,® although the
limited studies so far suggest that the
overall quality is unsatisfactory.*’#
ACACIA used unannounced standard-
ized patients (USPs) to assess PHC
quality with a nationally representative
sample of primary care providers
across 7 provinces in China.?? ACACIA
involves 10 multidisciplinary teams:
from Southern Medical University, Gui-
zhou Medical University, Lanzhou Uni-
versity, Sun Yat-sen University, Sichuan
University, Central South University,
Inner Mongolia Medical University, Xi'an
Jiaotong University, China Pharmaceuti-
cal University, and Guangzhou
University.

Standardized patients (SPs) are
healthy people who, after rigorous
training, simulate the symptoms and
emotions of an actual patient with cer-
tain conditions in a consistent fashion.”
The USP case includes 3 critical compo-
nents: a decoy plan (methods to con-
ceal the true identity of the USP), a

914 AnalyticEssay PeerReviewed Xuetal

script (standardized lines for the USP-
clinician conversation), and a quality
checklist (evidence-based guideline-
suggested items for consultation, medi-
cal exams, diagnosis, and treatment
plans). The USP as a quality assessment
tool has 3 distinct advantages: it (1)
directly assesses quality in actual prac-
tice,”"" (2) minimizes the Hawthorne
effect,’? and (3) inherently controls
patient-level variations.'® To the best of
our knowledge, ACACIA was the first
attempt to nationally use USPs for qual-
ity assessment, probably because of
the complexity of developing USP cases
and recruiting, training, and fielding
USPs on a national scale.

USPs have been increasingly used in
quality assessment for PHC in recent
decades."® The implementation experi-
ences of ACACIA can help other USP
projects to cope with COVID-19 chal-
lenges. We here discuss a few unique
features of ACACIA to put the lessons
learned in context. First, we used 11
USP cases to represent common con-
ditions in PHC in China, whereas prior
studies generally used 1 to 5 cases.”"®
Second, we constructed a nationally
representative sample of PHC pro-
viders, whereas most studies restricted
their samples to a health system or
several cities.”"” Third, we comprehen-
sively validated each USP case and
USP player, whereas many studies
assumed the validity of the USP as an
assessment tool. Fourth, we voice-
recorded each USP-clinician encoun-
ter, which enabled us check the imple-
mentation quality of each USP visit.
Fifth, we used USPs to check multiple
quality dimensions, including technical
quality (adherence to guidelines for
effectiveness and safety), patient-
centered care, and efficiency (cost).
Finally, we plan to conduct ACACIA
every 5 years for the same sample to

track the evolution of China's quality of
PHC over time.

COVID-19 CHALLENGES
AND RESPONSES

As of August 17, 2021, both the num-
ber of COVID-19 cases (32 574) and the
death toll (959) were relatively low in
China.'® Over the past 12 months, life
in China has generally returned to nor-
mal. However, because China adopted
a zero-COVID policy, a handful of
COVID-19 cases would lead to rapid
region-wide mass testing for COVID-19
and widespread restrictions on move-
ments."” This new normal directly and
indirectly affected almost all phases of
ACACIA implementation. In the rest of
the article, we describe COVID-19 chal-
lenges and corresponding program
responses.

Funding

The USP tool was perceived to be an
expensive data collection method."®
Government funding in China priori-
tizes biomedical research rather than
health service research. The pandemic
has resulted in a substantial cut in
funding opportunities globally." Con-
sequently, we took a 2-pronged
approach. On the one hand, we tightly
controlled cost through process optimi-
zation and resource sharing, as dis-
cussed in several of the following sec-
tions. On the other hand, we turned to
crowdsourcing to pool funds. We
encouraged and assisted interested
researchers in using the ACACIA plat-
form to prepare grant proposals for dif-
ferent research questions; in return, a
proportion of their funds help finance
the core USP data collection. ACACIA
collaborators succeeded in obtaining 7
ACACIA-related competitive grants.



Case Development

We developed and validated a total of
12 USP cases: angina, asthma, child
diarrhea, common cold, gastritis, hyper-
tension, lower back pain, migraine, post-
partum depression, stress urinary in-
continence, tuberculosis (TB), and type 2
diabetes. We selected those conditions
based on 2 national surveys of the com-
mon conditions at PHC. Because of the
pandemic, PHC providers were put on
high alert for COVID-19-related symp-
toms. Patients with a body temperature
above 37.3°C were directed to a special-
ized fever clinic. Testing for COVID-19
nucleic acid was also required. To avoid
harming USPs and interrupting the
COVID-19 response system, we
dropped TB cases (as fever was among
the symptoms) and retained 2 other
cases with respiratory symptoms (com-
mon cold and asthma) after necessary
modifications. For the common cold, we
updated its quality checklist per the gov-
ernment’s COVID-19 guideline to include
whether the clinician checked the USP's
epidemiological history related to
COVID-19. We strengthened the
asthma-related features after a clinician,
in an asthma USP's validation visit, sus-
pected that the asthma was actually
COVID-19. For all cases, we added a
script for the USPs to report no expo-
sure to the COVID-19 high-risk popula-
tion over the past 2 weeks.

Recruitment

We intended to have 132 USPs for the
entire project, with the USPs being
recruited from their home provinces
(which were part of ACACIA). The pan-
demic created a substantial hurdle for
recruiting and retaining USPs. Many
people perceived visits to a medical facil-
ity as putting them at risk of acquiring

COVID-19. Also, China's zero-tolerance
policy for COVID-19 subjected residents
or passersby in any affected area to vari-
ous degrees of quarantine, leading to
travel concerns. To meet this shortage
of USPs, we selected some capable USP
players to take on 2 USP roles. In addi-
tion, we shared our USPs across the 7
provinces to support other regions after
the USPs had completed their home-
province visit. To date, through a com-
bined online-offline interview proce-
dure, 357 people have applied for USP
positions, 77 candidate USPs have
entered training, and 41 people (taking
the roles of 77 USPs, with 36 playing 2
roles) have participated in official ACA-
ClA visits (Figure 1). During the visit, each
USP player was accompanied by a USP
facilitator. The facilitators went through
the entire training with the USPs and
were tasked with coordinating onsite
logistics and data collection, and some-
times played the role of family members
or friends of the USPs. Additionally, 58
rigorously trained health sciences stu-
dents served as quality controllers, who
listened to the recording of each USP
visit to verify USP role fidelity and
double-check the checklists. Further-
more, 11 researchers involved in case
development worked as “case tutors”
who guided USP role-play in the field,
and 12 students working toward a mas-
ter's degree in health sciences acted as
provincial coordinators who organized
USP recruitment, training, and site visits.

Training

In response to the pandemic, we
adapted our in-person training (origi-
nally planned for Jiujiang City) to a com-
petency-based and hybrid online-
offline approach. People entering the
training at different times experienced
slightly different procedures as the

RESEARCH & ANALYSIS

methods evolved over time. Our most
recent training started with prere-
corded online self-learning modules,
which were followed by online one-on-
one tutoring and offline training visits.
Figure 2 provides more training details.
The trainees learned at their own pace
but had to pass exams to move from
one module to another. The candidate
USPs became USPs only when they
achieved 90% role fidelity in 4 consecu-
tive unannounced visits or a mean 90%
over the 6 visits.

Clinician Visits

Both validation visits and official visits
were significantly interrupted by the
pandemic. We originally planned to
complete the official visits within 6
months. Our official visits started on
March 30, 2021, and we had completed
817 (37%) of the 2200 visits as of
August 14, 2021. The interruptions of
the field visits were mainly caused by
lockdowns in the targeted destinations
due to regional COVID-19 outbreaks, a
shortage of USPs (or of both USPs and
USP facilitators) due to challenges in
recruiting and retaining them, precau-
tionary restrictions imposed on travel
outside of the home cities, and precau-
tionary closure of PHC services even in
low-risk municipalities. However, dis-
ruption of the USP visits had been
restricted to individual provinces until
July 20, 2021, when the delta variant of
COVID-19 swept through several prov-
inces in China.

Ethics

ACACIA received ethical approval from
several universities (see “Human Partici-
pant Protection” statement). However,
the pandemic warranted 2 additional
concerns. First, our use of fake patients
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FIGURE 1— Flow of Unannounced Standardized Patient (USPs) Participants: Primary heAlth Care quAlity Cohort In
ChinA (ACACIA), March 30, 2021-August 14, 2021

might divert the already constrained
medical resources to nonessential
work. Second, the USPs and facilitators
might be subject to risk of COVID-19
transmission. To address these con-
cerns, we suspended activities in any
municipalities and surrounding areas
whose government-designated pan-
demic level was medium or above. For
any municipality that had more than 1
locally transmitted COVID-19 case but
had not yet received a medium-risk
designation, we allowed ongoing USP
visits to proceed with caution while sus-
pending new visits. As of August 14,
2021, none of our field-workers had
been infected with COVID-19.

Peer Reviewed  Xuetal.

PRELIMINARY RESULTS

We have so far conducted 817 visits
(45.8% urban vs 54.2% rural), including
235 (28.8%) hospital outpatient visits,
163 (19.9%) community or township
health center visits, and 419 (51.3%)
heath station or clinic visits. Only 27.3%
of the USP visits resulted in a perfect
diagnosis, whereas 19.2% were
completely wrong. On average, of the
guideline-recommended quality check-
list items, the PHC clinicians completed
only 16.0% (95% confidence interval
[CI]=15.5,17.1) of those for consulta-
tion, 10.0% (95% Cl=9.1,11.1) of those
for physical and laboratory exams and

23.0% (95% Cl = 21.0, 24.8) of those for
treatment (Table 1). By comparison, the
2007 systematic review of USP studies
reported that doctors were performing
40% to 60% of guideline recommenda-
tions.? The average total expenditure of
a PHC visit was renminbi (RMB) 35.45
(95% Cl=30.63,40.27), or US $4.49
(95% Cl =4.74, 6.23). The median medi-
cine expenditure was RMB 12.00 (inter-
quartile range [IQR] = 41.07 -
0=41.07), 0or US$1.86 (IQR=6.36 -

0 =6.36). A surprising finding is that 61
of the 817 visits (7.5%) were not com-
pleted because the facilities had closed
down, even though they were listed on
the government registry.
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Training

Phase 1 (Online)
Self-study, Q&A,
and quizzes

8 generic modules: Delivered on prerecorded videos,
including

(1) overall SP job descriptions,

(2) benefits and obligations,

(3) general procedures of visiting a PHC clinician,
(4) the principles of role-play,

(5) common physical exams and lab tests,

(6) the Patient Perception of Patient-Centeredness
Questionnaire (PPPQC),

(7) pharmacy service questionnaire, and

(8) other data collection

Q&A: provided online as well.
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Online quizzes
(full marks
required to move
to next module)

v

4 case-specific modules: case-specific scripts,
physical exams/lab tests, quality checklist, and PPPC
on prerecorded videos

Q&A: provided online as well.

Online quizzes
(100% accuracy in
using lines
required to move
ahead)

v

Phase 2 (Online)
One-on-one
practice & exam

Role practice: Trainees practice scripts with their SP
facilitators remotely through Wechat

v

Exam: Trainees completed an exam with a case-
specific trainer, which included mock visits and trainer
feedback to the trainees

Exam focusing on
role fidelity (90%
accuracy required)
and checklist
completion (100%
required)

v

Phase 3 (Field)
Announced visits

Practice with real clinician: Trainees conducted 2
announced visits to the primary care providers and
received feedback from trainers

—

Validation

Feedback
provided to
strengthen
performance

Phase 4 (Field)
Unannounced visits

The real thing: Trainees conducted 4-6 unannounced
visits with primary care providers until they met role
fidelity criteria

—>

DONE! (role fidelity
>90% over 4
consecutive visits
or mean =90%
over 6 visits)

s

N--—--—--—-—--—--—-—--—--—---—_’

\

o

--------------------------\

\---—

FIGURE 2— Procedures of Training and Validating Unannounced Standardized Patient Participants: Primary heAlth
Care quAlity Cohort In ChinA (ACACIA), March 30, 2021-August 14, 2021

Note. PHC = primary health care; Q&A = questions and answers; SP = standardized patient.
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COVID-19 IMPACT ON
ASSESSMENT VALIDITY

A major concern of the implementa-
tion's deviation from the original proto-
col was its potential impact on the
validity of the USP assessment tool. We
now discuss several negative and posi-
tive aspects.

First, we initially selected the TB case
to serve as a tracer condition for major
infectious diseases and to enable eas-
ier international comparisons, as TB
was widely used in USP studies in
China,”® India,”'~%* Kenya,”* and South
Africa.?*?° Dropping TB thus affected
the overall representativeness of our
case roster. Second, some USPs were
sent from their home bases to other

provinces with distinct cultures and dia-
lects, possibly increasing the risk of
exposing their true identities. Incognito
visits are critical for minimizing the
Hawthorne effect. However, recruiting
“local” USPs was not feasible even in
the same province because of the
diversity of cultures and dialects. In the
cities, speaking Mandarin was common
for medical consultations; in rural
areas, however, we trained the USPs to
use various decoys to minimize suspi-
cions, such as posing as a student who
was conducting thesis fieldwork. Third,
the in-person training was completely
revamped into a hybrid online-offline
modality.

We considered this approach supe-
rior and preferable to the conventional

training. Meanwhile, because of our
competency-based training approach,
we had higher confidence in those
trainees in playing their roles. Finally,
the pandemic substantially prolonged
the length of the program'’s fieldwork.
As the duration of data collection gets
longer, external quality-related policy
changes that could introduce bias are
more likely to occur. However, so far,
we have not observed any major
national policy changes related to PHC.
ACACIA had an embedded validation
study for the USP tool. The full results
of the validation will be reported in a
separate article. However, the prelimi-
nary analysis suggested high validity of
the USP assessment even against the
background of the pandemic. Table 2

©

2

o

S TABLE 1— clinician Completion of Essential Guideline-Suggested Items: Primary heAlth Care quAlity

g Cohort In ChinA (ACACIA), March 30, 2021-August 14, 2021

g

= Consultations, % Perfect Diagnosis, Treatment, %

é Conditions and Provinces Visits, No. (95% CI) Exams, % (95% Cl) % (95% CI)

< Condition
Postpartum depression 67 16.6 (13.6, 19.7) 0 49.3 26.3 (21.0, 31.5)
Hypertension 91 11.7 (9.9, 13.6) 6.2 (4.9, 7.4) 19.8 10.4 (7.5, 13.4)
Migraine 71 19.1 (16.2, 22.0) 3.6 (2.5, 4.7) 12.7 38.8 (30.5, 47.1)
Common cold 64 17.0 (13.9, 20.0) 17.4 (13.5, 21.3) 37.5 13.8 (9.8, 17.8)
Type 2 diabetes 89 9.6 (7.6, 11.6) 8.0 (5.6, 10.4) 0.0 27.9 (21.8, 34.0)
Gastritis 44 23.4 (20.0, 26.7) 16.5 (11.4, 21.7) 34.1 34.4 (27.8, 41.0)
Asthma 52 17.6 (13.5, 21.8) 9.6 (5.2, 13.9) 25.0 27.5 (14.8, 40.1)
Child diarrhea 47 18.1 (14.0, 22.2) 7.1 (3.5, 10.6) 0.0 25.6 (20.5, 30.8)
Angina 52 16.2 (13.4, 19.0) 22.7 (15.6, 29.8) 51.9 28.8 (20.0, 37.7)
Stress urinary incontinence 118 15.3 (13.3, 17.4) 4.8 (2.6, 6.9) 20.3 32.9 (28.1, 37.8)
Lower back pain 122 19.3 (17.5, 21.1) 18.4 (16.4, 20.5) 49.2 3.2(1.9, 4.6)

Province

Gansu 84 19.4 (16.6, 22.3) 10.3 (6.7, 13.9) 31.0 26.0 (19.4, 32.5)
Guangdong 60 17.6 (14.5, 20.6) 11.6 (8.3, 14.9) 28.3 18.8 (12.6, 25.1)
Guizhou 58 14.4 (11.7, 17.2) 11.3 (7.9, 14.6) 17.2 18.1 (13.0, 23.2)
Hunan 38 14.1 (10.0, 18.2) 10.8 (5.8, 15.8) 211 15.7 (8.4, 23.0)
Inner Mongolia 7 20.6 (4.9, 36.4) 8.2 (-5.6, 22.0) 28.6 41.8 (1.8, 81.9)
Shaanxi 157 14.1 (12.3, 15.8) 10.5 (8.1, 12.9) 31.2 22.8 (18.0, 27.6)
Sichuan 513 16.7 (15.6, 17.9) 9.5 (8.1, 10.9) 26.9 23.9 (21.2, 26.6)
Total 817 16.0 (15.5, 17.1) 10.0 (9.1, 11.1) 27.3 23.0 (21.0, 24.8)

Note. Cl = confidence interval.
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summarizes the results of the 4 most
important areas of validity.

IMPLICATIONS AND
RECOMMENDATIONS

As societies transition from lockdowns
to partial or sporadic restrictions, our
experience will be especially relevant
for other complex national data collec-
tion efforts. COVID-19 will not be the
last pandemic. We need to learn from
the past to build resilient data surveil-
lance actively.

What Went Well

Crisis often creates momentum and
conditions for changes. Several
approaches that we were forced to take
have become preferred ones even
under normal conditions. As an

example, our hybrid training model had
many advantages over the initial in-
person training. It allowed trainees to
learn repeatedly at their own pace,
saved trainers' workload, shared train-
ers’ resources across provinces,
enhanced communications between
instructors and trainees, and saved sub-
stantial travel costs. It also enabled a
rolling training process, indispensable to
addressing USP attrition. Similarly, shar-
ing our USPs across the provinces has
become more efficient and effective
than training more USPs. The direct cost
of the hybrid training was RMB 1680
(US $260) per USP, less than the cost of
moving a USP to a neighboring province.
The USP role-playing improved with
more visits as well. The pandemic also
created new research opportunities. We
have now begun to use the same USPs
to assess the quality of eHealth in China,

RESEARCH & ANALYSIS

which has become increasingly popular
during the pandemic.

Our second lesson concerns main-
taining team morale and interests dur-
ing the pandemic. The frequent disrup-
tions from the pandemic could be
baffling and disheartening for the pro-
ject team. There were almost 200 field-
workers of diverse backgrounds work-
ing for ACACIA at any time. Notably, 117
undergraduate and master’'s degree
students of health sciences worked as
USP facilitators, quality controllers, and
provincial coordinators. We maximally
matched the students’ interests with
the project objectives to stimulate their
self-motivation for the project work. For
instance, we prospectively discussed a
range of ACACIA-based thesis opportu-
nities with the master’s degree stu-
dents. We also specifically targeted
undergraduates who intended to gain

TABLE 2— validity of the Unannounced Standardized Patient (USP) Assessment Tool: Primary heAlth
Care quAlity Cohort In ChinA (ACACIA), March 30, 2021-August 14, 2021

Validity

Content validity of the
quality checklist

Fidelity of USP role-playing

Accuracy of checklist
completion by USPs

Detection of USP

Measures

Scale-level content validity
index with averaging
calculation method (S-CVI/
Ave)

Proportion of accurately
used lines during an
unannounced USP visit

Agreement of checklist items
completed between the
USP and the quality
controllers

Proportion of USPs detected
by the clinicians

How

Agreement of a
multidisciplinary expert
panel on the relevance of
the checklist via a Delphi
process

Quality controllers listened
to each voice-recording of
the USP visit to verify the
accuracy of the USP line
use?

Using the checklist
completed by quality
controllers listening to
the voice-recording of
the visits as the gold
standard?®

Clinicians reported on any
suspected USP visits over
the past 2 weeks

Note. Scale level content validity index/average (S-CVI/Ave) = 0.96.

Why It Matters

Checklist serves as the
evidence-based criteria
for the evaluation of the
quality

Consistently and accurately
using the lines is critical
to maintaining the
standardization of the
USP visit

USPs must accurately recall
and identify the details of
clinician consultation,
exams, diagnosis, and
treatment

Maintaining the fake identity
during the visit is critical
to avoid the Hawthorne
(observation) effect

Results

12 USP cases ranging
from 0.92 to 1,
>0.90 threshold

Average 94%, > 90%

criterion

88% agreement

0.68%"

®We required the field team to upload the voice recording before 7 p.m. of the same day of the visit. The quality controller checked the accuracy of the
standardized patient (SP) rendition of the lines (>90% accuracy required) and the completion of the checklist and provided feedback to the field team.

The SPs who did not meet the quality requirement would take an online refresher course on scripts before resuming their visit.

®In the development and validation phase, 147 doctors returned survey forms and 25 reported their suspicion of at least 1 USP visit. However, only 1
reported suspicion was actually linked with our USP visits.
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research experiences through ACACIA.
Likewise, for the 14 ACACIA researchers
from the 10 universities, we prospec-
tively and mutually agreed upon one
another’s benefits and obligations in
the project. We successfully aligned the
participants’ interest with ACACIA to the
extent that all researchers volunteered
their time in the research. The high
self-motivation of the entire team was
the core for building project resilience
under the pandemic.

The third thing we learned is to use
technology and tools well. We lever-
aged the societal drive for remote work
for all phases of ACACIA. As described
in the “Recruitment” and “Training” sec-
tions, we used remote means for USP
interviews and training. Moreover, the
cloud-based Research Electronic Data
Capture (REDCap) system?® provided
us with a sophisticated, customizable,
secured, and efficient tool for remote
collaborations.?” For example, our
USPs and facilitators used REDCap to
upload all data forms, audio recordings,
and images on the same day as their
visits, whereas the quality controllers,
who were spread over different univer-
sities, used the same system to
remotely check missing data, assess
USP role-play fidelity, and verify the
quality of the checklist completion. The
remote means improved the efficiency
and validity of the data as mistakes
were promptly rectified.

Finally, we should emphasize the
importance of ethical considerations at
the implementation level. The method
of USP was ethically controversial
because of the use of deception and
the absence of consent.?® 2% The pan-
demic further complicated the issue, as
mentioned in the “Ethics” section. How-
ever, the currently prevailing opinion is
that USP studies are justifiable as long
as there is (1) minimum risk to the

920 AnalyticEssay PeerReviewed Xuetal

clinicians (ACACIA analysis will be at the
aggregated level and only on de-
identified data), (2) the necessity of a
waiver of consent to produce scientifi-
cally valid data (obtaining clinician con-
sent will lead to self-selected bias), and
(3) the potential for substantial social
value of the knowledge gained from
the research (ACACIA is a rare attempt
to monitor the quality of PHCin
China).?"? We carefully observed
those conditions in our preparation of
the study protocol? and took extra care
to deal with the pandemic-related risks
as discussed in “Case Development”
and “Ethics.”

What Could Be Improved

We had great difficulty in recruiting USP
players. Recruitment news was distrib-
uted mainly through social media and
word of mouth. In hindsight, we should
have explored other recruitment ave-
nues, such as popular job search

Web sites. Identifying and establishing
partnerships with hospital medical edu-
cation departments that have stan-
dardized patients might be another
recruitment shortcut for recruiting the
USPs.

Meanwhile, pandemics such as
COVID-19—as well as future public
health crises—highlight the importance
of PHC. Although we tactically dealt with
this issue—for example, we adjusted
the quality checklist of the common
cold to include a COVID-19-related
item—we did not have a strategic and
overarching design to examine the pre-
paredness and resilience of PHC sys-
tematically. It was a missed opportunity.

Recommendations

We would like to share the 3 most
important recommendations to foster

resilient data surveillance during and
beyond the COVID-19 pandemic. First,
the hybrid remote and in-person work
is highly recommended. One of the
lasting legacies of the pandemic is
probably the realization of how much
can be achieved remotely without
compromising quality. Data collection
teams need to pursue technological
tools to actively facilitate this hybrid
model, which can be implemented
across all phases of the project, not
only the fieldwork.

Second, we should learn from the
sharing economy to pool strengths and
optimize resources. An individual is
powerless against the pandemic, but
collectively we are strong. In ACACIA,
we shared ideas, funds, expertise,
resources, and intellectual properties.
Sharing entails more than the passive
availability of resources for the group; it
also involves dynamically optimizing
individual resources for group needs.
Sharing makes the group not only
stronger but also more efficient.

Third, individual and group leader-
shipis critical for a resilient system. It
was a bold vision, not the availability of
a grant, that initially led to the ACACIA
group’s launch. Several core members
of ACACIA, from students to research-
ers, exercised exceptional leadership in
harnessing the group strengths for a
shared goal. Without the intrinsic call of
the team members to take initiatives,
ACACIA would not have been main-
tained during the pandemic.

CONCLUSIONS

COVID-19 brought crisis but also
opportunities. With leadership and
innovation, we adopted hybrid work
and dynamically shared resources to
fund, design, validate, and implement
this complex national data effort with



unannounced standardized patients.
Our experiences may encourage like-
minded researchers to build resilient
data systems during and beyond the
pandemic. AJPH
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Linking Electronic Health Records to
the American Community Survey:
Feasibility and Process

Victoria Udalova, PhD, Timothy S. Carey, MD, MPH, Paul Roman Chelminski, MD, MPH, Lucinda Dalzell, MA,
Patricia Knoepp, MPH, Joanna Motro, PhD, and Barbara Entwisle, PhD

> 3 See also Cantor, p. 821.

Objectives. To assess linkages of patient data from a health care system in the southeastern United

States to microdata from the American Community Survey (ACS) with the goal of better understanding
health disparities and social determinants of health in the population.

Methods. Once a data use agreement was in place, a stratified random sample of approximately
200000 was drawn of patients aged 25 to 74 years with at least 2 visits between January 1, 2016, and
December 31, 2019. Information from the sampled electronic health records (EHRs) was transferred

securely to the Census Bureau, put through the Census Person Identification Validation System to assign

Protected Identification Keys (PIKs) as unique identifiers wherever possible. EHRs with PIKs assigned
were then linked to 2001-2017 ACS records with a PIK.

Results. PIKs were assigned to 94% of the sampled patients. Of patients with PIKs, 15.5% matched to
persons sampled in the ACS.

Conclusions. Linking data from EHRs to ACS records is feasible and, with adjustments for differential
coverage, will advance understanding of social determinants and enhance the ability of integrated

delivery systems to reflect and affect the health of the populations served. (Am J Public Health. 2022;
112(6):923-930. https://doi.org/10.2105/AJPH.2022.306783)

atterns of population health and
P the persistence of health dispar-
ities demonstrate the importance of
going beyond clinical settings to under-
stand the conditions in which people
live, opportunities to which they have
access, environments to which they are
exposed, and how they are treated
by others, all of which are powerfully
shaped by race, ethnicity, and income."
Nonprofit health care systems have a
statutory responsibility to benefit the
communities they serve,* but their ability
to leverage their clinical data to develop
such an understanding is limited.>®
Information needed to describe the
sociodemographic characteristics of the

patient population is generally restricted
to age, sex, race, and ethnicity, often
with substantial missing data on race
and ethnicity. Patients may or may not
be representative of the communities in
which they live.” A potential solution to
these problems is to link clinical records
to social, economic, and demographic
information collected for individuals in
the American Community Survey (ACS).
The ACS is an ongoing sample survey
conducted by the US Census Bureau
that collects information on the US
population.® The ACS asks about a full
range of personal characteristics such

as education, employment status, occu-

pation, income, marital status, detailed

race and ethnicity, language, health
insurance, and disabilities; housing
characteristics such as type and age of
dwelling, number of rooms, monthly
rent or mortgage payment, and Inter-
net access; and derivable household
characteristics such as size, presence
of children, family composition, and
poverty status.? Each year, the ACS col-
lects data for more than 2 million per-
sons living in households and 150 000
persons living in group quarters.'®"!
Properly weighted, ACS data are repre-
sentative of national, state, and local
populations.

Ours is the first study to our knowl-
edge to link electronic health records
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(EHRs) with ACS microdata. Others
have appended ACS-based publicly
available data for small geographic
areas to EHRs to improve screening for
chronic disease,"* ' to identify and
characterize neighborhood contexts
that contribute to or potentially exacer-

1516 and to

bate medical conditions,
develop population-adjusted preva-
lence rates for various medical condi-
tions."” However, there are limitations
to this area-based approach. The low-
est level of geography for which ACS
data are publicly available is the block
group, and, because of disclosure con-
cerns, not all information of potential
interest is available at this level. Fur-
thermore, areal ACS data do not always
add meaningfully to the prediction of
health outcomes."® With individual-
level linkages between EHR and ACS
data, it would be possible to systemati-
cally evaluate use of areal estimates as
proxies for social determinants missing
from clinical databases, correct for
potential bias in EHR-based studies,
and assess the extent to which inte-
grated delivery systems care for repre-
sentative populations.

To realize the value of EHR-ACS link-
age requires a collaboration between a
health care system and the Census
Bureau that can successfully meet a
series of challenges, from developing
a data-use agreement that meets the
stringent data protection requirements
of both entities to determining whether
linkages meet necessary quality stand-
ards. The health care system that is the
focus of our study is composed of a
large academic health center, 11 com-
munity hospitals, and hundreds of
community practices across the state.
Care is offered to all residents of the
state regardless of ability to pay, with a
generous charity care program and a
vigorous population health outreach

Peer Reviewed  Udalova etal.

program, resulting in a diverse patient
population, including citizens and non-
citizens. Within the broad mix of racial,
ethnic, and cultural diversity, both
urban and rural populations are repre-
sented. Through expansion, the total
patient population, operationalized as
number of unique patients served over
a 2-year period, increased from 1.9 mil-
lion patients in 2016 to 3.4 million
patients in 2021. This article describes
the process, reports on lessons learned,
and discusses future promise of an
attempt to match records for a sam-
ple of these patients.

METHODS

To link EHR-derived data to data from
the ACS required the following steps:

1. develop a data-use agreement
between the health care system
and the US Census Bureau;

2. design, select, and transmit a
sample of patient records to the
Census Bureau;

3. pass the records through the Cen-
sus Bureau's Person Identification
Validation System (PVS) to assign
Protected Identification Keys (PIKs);

4. use the PIKs to match to ACS
records with PIKs; and

5. assess the quality of linkage.

Each of these steps is briefly

described.

Health Care System-Census
Bureau Agreements

Linking data required collaboration
between 2 entities with very different
missions, processes, and cultures. The
health care system is a not-for-profit
academic integrated care delivery sys-
tem and a safety-net provider for the
state. Its medical records are protected

by the Health Insurance Portability and
Accountability Act as well as confidenti-
ality agreements signed by all employ-
ees, medical staff, students, volunteers,
vendors, and others who access these
records in the process of conducting
their business. Palicy issues related to
data use are governed by an oversight
committee, with representation from
the clinical enterprise, the school of
medicine, other health science schools,
and 2 patient representatives.

The US Census Bureau is the larg-
est federal statistical agency with a
mission to “serve as the nation’s lead-
ing provider of quality data about its
people and economy.”'? This project
was done under the Census Bureau’s
legal authority, Title 13 USC, and all
individuals’ information was safe-
guarded under the confidentiality and
use restrictions in 13 USC § 8 8,9 and
in accordance with the Census Bureau's
Data Stewardship Program.?® There are
severe penalties for violating the oath
to protect data at the Census Bureau.
Though the primacy of data confidenti-
ality is shared by both organizations, dif-
ferences in procedures resulted in a
complex negotiation to establish a gov-
ernance process to link ACS and EHR
data. The critical first step was, thus, to
develop the necessary agreements.

A data use agreement was negoti-
ated and approved by the health care
system, including institutional review
board approval and authorization of
the necessary disclosures of protected
health information to the Census Bureau
to conduct the study. Team members
made presentations regarding the long-
term goals of the collaboration with the
Census Bureau, the value of a joint pro-
ject to assess population health, and
proposed measures to ensure confiden-
tiality of patient data. In turn, health care
personnel were educated regarding



Census Bureau data governance and
extensive nondisclosure and privacy pol-
icies. The resulting data use agreement,
signed in late 2019, specifies the legal
authorization to participate in this joint
statistical project as well as its purpose,
mutual interests and responsibilities of
the parties, data confidentiality, system
security, disclosure avoidance, and
research plan. The agreement requires
that the confidential data be used only
for statistical purposes as described in
the research plan and not disclosed or
published in any way that permits identi-
fication of a particular individual or
entity. For this project, only authorized
Census Bureau staff can analyze the
data sets and only within the Census
Bureau's information technology envi-
ronment. All results must pass a formal
disclosure review conducted by the Cen-
sus Bureau's Disclosure Review Board.
This process ensures that there is no
information that can identify an individ-
ual, either alone or when combined with
other publicly available information. All
results reported in this article have
passed this review.

Electronic Health Records

The health care system uses a single,
enterprise-level system (Epic) to man-
age and store EHR data from hospitals
and outpatient practices. Data are
transferred daily to a Clinical Data
Warehouse and are used for both
operations and research. Patient iden-
tifiers and sociodemographic informa-
tion such as race and ethnicity were
provided by patients and recorded at
the time of registration either online
or by staff interview. As part of clinical
activity, some variables such as patient
address are updated regularly, but,
other than de-duplication to correct
for multiple records in a few cases

because of multiple surnames, name
changes, and John Doe admissions to
the emergency department, no formal
data “cleaning” was performed as part
of this linkage project, making these
results applicable to other large inte-
grated delivery systems.

For the purposes of this study, we
drew a disproportionate stratified ran-
dom sample of 200 000 patients aged 25
to 74 years with at least 2 visits between
January 1, 2016, and December 31,
2019, from the Clinical Data Warehouse.
The goal was to achieve approximately
equal numbers of patients representing
different combinations of race and eth-
nicity, although numbers were not always
sufficient in some groups to meet this
goal. The sample selected for study was
as follows:

e White/not Hispanic or Latino:
32922;

e Black/not Hispanic or Latino, or
missing: 32 922;

e Any race/Hispanic or Latino: 32922;

e Asian/not Hispanic or Latino, or
missing: 16721,

e Missing or other race/missing eth-
nicity: 32922;

e Missing or other race/not Hispanic
or Latino: 32922; and

e White/missing ethnicity: 18 670.

We drew the identifying information
needed to link their records with ACS
data: name, address, date of birth, sex,
and Social Security number (SSN). We
also drew a limited number of sociode-
mographic variables: race, Hispanic
ethnicity, language, and health insur-
ance. These were analyzed separately.

Protected ldentification
Key Assignment

The record linkage identifiers used at
the Census Bureau do not contain any

RESEARCH & ANALYSIS

direct identifiers. Instead, PIKs replace
identifying information and are used to
anonymously link to ACS microdata. PIKs
are based on exact and probabilistic
matching by comparing information in a
given input file against a reference file
generated from Social Security Adminis-
tration data and other administrative
records.”' To assign PIKs, each record is
passed through successive modules
comparing it with the reference file
based on SSN, address, name, gender,
and date of birth. When a linkage can be
made between the incoming record and
the reference file, the PIK is appended
to the record in the file transferred from
the health care system. Only records
that were not found move on to the
next module. First, the data go through
the SSN module. Those records that
were not found in the SSN module
move to the GEO search module. In the
GEO search module, the program is
looking for a match using name plus
date of birth plus sex within a certain
geographic radius (no more than the
surrounding neighborhoods of first

3 digits of zip code from the address
provided). If there is still no match, the
record moves to the name module,
which also uses date of birth. The match
to SSN is exact; matches involving other
identifiers are probabilistic.??

After secure transfer, Census person-
nel attempted to assign PIKs to approxi-
mately 199 000 patient records. The
difference between this number and
the 200000 records drawn is attribut-
able to removal of a few duplicates and
the decision to drop patient records
indicating nonbinary or “other” for sex
because of sample-size considerations
to avoid potential disclosure. All num-
bers were rounded to meet disclosure
requirements. Once PIKs were assigned,
personally identifying information was
removed. None of the analytic research
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files for this project contain personally
identifying information such as name or
Social Security number, as these fields
are used only in the initial PIK-generation
phase with authorized access for only a
few employees at the Census Bureau.

Linking to American
Community Survey Data

The health care system serves mainly
residents of the state (2% of patients
reside elsewhere), so we first consid-
ered limiting the assessment of link-
ages between EHRs and the ACS to
in-state addresses sampled in the ACS.
After further consideration, we opted
for a more expansive approach because
of significant migration into and out of
the state over the 17-year span of ACS
data utilized, which could undermine
future analyses and conclusions regard-
ing social determinants given the intrin-
sic mobility of residents.*

Linking EHRs to the ACS means link-
ing a subset of the population with a

a State Population

Sampled EHRs

sample of the population. Figure 1 illus-
trates this process. The EHRs refer to a
selected subpopulation from the state
consisting of 2.1 million patients during
2016 to 2019; the sample selected for
the study is a subset (~200 000), and
those assigned PIKs a further subset
(~187000; Figure 1a). ACS data are a
representative sample of the state popu-
lation (Figure 1¢). The intersection of
these 2 sets (i.e., matched EHRs and ACS
records) is shown in Figure 1b. Not
shown in the figure is coverage error in
the ACS, which increased over time.?*
Furthermore, and relatedly, not all ACS
data were assigned PIKs.

RESULTS

Overall, PIKs were assigned to 187 000
of the 199 000 records, a PIK rate of
94.0%. This compares favorably to the
PIK rate for the ACS (90.8%-94.4%). As
shown in Table 1, 77.5% of patients in
the data from the health care system
were assigned PIKs based on SSN, an

b C

Matched EHR-ACS

exact match. An additional 12.3% were
found using name, date of birth, and
sex within a geographic radius deter-
mined from their address, and a further
4.1% were found using name, sex, and
date of birth. The latter PIK assignments
are probabilistic. Of those records not
successfully assigned PIKs, the large
majority either lacked an SSN or pro-
vided an SSN that did not match the
Census Bureau's reference file. Clearly,
SSNs played an outsized role in the PIK
assignment process. SSN matches pro-
vide reassurance on the quality of the
linkages because they are exact. Yet,
relying on exact SSN matches may not
be realistic in the long run because
health systems are increasingly moving
away from collecting SSNs as manda-
tory fields. To investigate the possible
consequences on non-SSN matches,
we resubmitted the EHRs for PIK assign-
ments without SSNs and using only
name, address, sex, and date of birth,
and succeeded in assigning PIKs for
90.0% of the sampled patients.

State Population

Legend [1Patients sampled

Il Residents of the state [ Patients assigned PIKs
[JResidents in ACS sample

[l EHR patients

I FIGURE 1— Matching Electronic Health Records (EHRs) to American Community Survey (ACS) Sample: United States
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I TABLE 1— Electronic Health Records (EHRs) Protected
Identification Key Quality: United States

No. (%)

Found, Social Security number

154000 (77.54)

Found in geographic search

24500 (12.34)

Found in name search

8100 (4.08)

Found in date-of-birth search

100 (0.05)

Not found

11900 (5.99)

Total

198 600 (100.00)

Note. The US Census Bureau reviewed this data product for unauthorized disclosure of confidential
information and approved the disclosure avoidance practices applied to this release, CBDRB-FY21-
POP001-0087. All numbers are rounded according to US Census Bureau disclosure protocols. The
discrepancy between the total of 198 600 shown in the table and the references to 199000 in the

text reflects rounding error.

Source. American Community Survey data (2001-2017) and EHRs obtained from a health care

system in the southeastern United States.

Most patients in the EHR subset will
not be sampled in the ACS, and many
respondents in the ACS will not be
patients of the health care system. For
these groups, there is no possibility of a
match. Without knowing the population
of eligible potential matches, it is not
possible to say exactly what match rate
would indicate that all eligible potential
matches have been identified and
linked, but, because the ACS is a true
probability sample, we can put rough
bounds around it. From the perspec-
tive of the EHRs, the maximal match
rate will depend on the individuals sam-
pled for the ACS each year (1%-1.5%)
cumulated over years of observation
(2001-2017), taking account of coverage
(91.8%-94.1%), PIK rates (90.8%-94.4%),
and smaller sampling fractions in 2001
to 2004 (0.2%-0.3%)."" The maximal
match rate likely lies between 12% and
18%, although we cannot know for sure.
The match rate for our sample of EHRs
with PIKs is within that range: 15.5%.

Table 2 shows the distribution of
matched observations by year of the
ACS record to which it matched.

The distribution added up to 15.5%,
the overall match rate. Match rates

were higher for ACS data collected in
2012 or later (1.23% or higher) than
for ACS data collected in earlier years,
(0.21%-0.27% in the 2001-2004
period). These patterns point to a
tradeoff: the greater the number of
years of ACS data included in the
potential match, the higher the match
rate will be, but the greater time differ-
ence in the reference year for the

2 sets of data may undermine the util-
ity. It is questionable whether social,
economic, and housing characteristics
in, say, 2001 add much value in an
analysis of health records collected in
2016 to 2019. If we restrict our atten-
tion to more recent ACS data, say 2013
to 2017, the match rate will be lower—
in this instance, 6.47%.

Table 3 enables us to look at the time
trends in a different way. For each ACS
year, we can examine the percentage
of individuals in the survey who match
to a patient with at least 2 visits in 2016
to 2019. Match rates varied between
0.043% and 0.054%. The percentages
were very small because we considered
for a potential match all individuals
included in the ACS for a particular
year, not only in the state but also

RESEARCH & ANALYSIS

across the country. Had we limited our
attention to ACS records from the state,
match rates would have been higher
and the trend more pronounced.

DISCUSSION

Census Bureau data, such as the ACS,
are collected to describe populations,
follow trends in populations, and make
demographic inferences useful to poli-
cymakers. In contrast, health data are
collected for the express purpose of
being applied to the individuals who
provide it—though integrated delivery
systems also routinely use aggregated
data to track health care use and out-
comes over time to improve care, and
EHR data are increasingly used for
research and to inform public health.
Navigating a series of steps required
for data integration, the study demon-
strated a successful collaboration
between a health care system and

the US Census Bureau to advance a
project germane to their disparate
missions.

Data integration required internal
review at both institutions and a data
use agreement acceptable to both par-
ties. Selected information from a sam-
ple of EHRs selected from the Clinical
Data Warehouse was transmitted by
secure means. Data integration pro-
ceeded smoothly: the PIK rate was high
(94%), and the match rate to EHR data
for observations with PIKs (15.5%) was
within expectations given sampling
fractions in the ACS and the 17-year
span of ACS data used. Match rates
are less with narrower windows—for
example, 3.8% if ACS data were limited
to the 2015-2017 period and 1.3% if
limited to 2017. The narrower the
window, the fewer the number of
matched cases.
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TABLE 2— wMatches of Patients Having Electronic Health Records
(EHRs) With Protected Identification Keys (PIKs) to Respondents in
the American Community Survey (ACS) : United States

Total No. of EHRs
With PIKs
(Constant Over Match Rates of
No. of Matches Time) EHRs With PIKs
Overall, all ACS years 29000 187000 15.508
2001 450 187000 0.241
2002 400 187000 0.214
2003 500 187000 0.267
2004 450 187000 0.241
2005 1700 187000 0.909
2006 1900 187000 1.016
2007 1700 187000 0.909
2008 1800 187000 0.963
2009 1800 187000 0.963
2010 1900 187000 1.016
2011 1900 187000 1.016
2012 2300 187000 1.230
2013 2400 187000 1.283
2014 2500 187000 1.337
2015 2500 187000 1.337
2016 2400 187000 1.283
2017 2300 187000 1.230

Note. The US Census Bureau reviewed this data product for unauthorized disclosure of confidential
information and approved the disclosure avoidance practices applied to this release, CBDRB-FY21-
POP001-0087. All numbers are rounded according to US Census Bureau disclosure protocols.

Source. ACS data (2001-2017) and EHRs from a health care system in the southeastern United States

(2016-2019).

Importantly, the expected number of
matches is sufficient to support subse-
quent analyses. For patients seen in
a particular year for a relatively com-
mon condition such as type 2 diabetes
matched to 3 years of ACS data,
we would expect more than 3000
matches. Even if we narrowed to 1 year
of ACS data, there would be more than
1000 cases. For less common condi-
tions, information from more than 1
medical center might be used, assum-
ing that appropriate agreements could
be negotiated. We could also boost the
number of matches by expanding the
Census Bureau data sources used—for

Udalova et al.

example, the Decennial Census or addi-
tional sources of administrative records
such as program participation from
states have much greater coverage
than the ACS.

Future uses could include transfer of
a greater number of EHR cases to Cen-
sus, addition of structured clinical fields
including International Classification of
Diseases, 10th Revision (Geneva, Switzer-
land: World Health Organization; 1992)
diagnostic codes, medication type and
refills, procedures performed, details of
inpatient hospital stays, and laboratory
result data. Scaling up to include other
medical centers is certainly possible

and would be facilitated through use of
a common data model. From the Cen-
sus perspective, the clinical detail of
EHR-derived data will be helpful to pro-
vide clinical correlates of demographic
and symptom report information. Uses
can also include examination of the
detailed data on household size, socio-
economic status, and structure, informa-
tion that clinical systems generally lack.
Clinical and health services researchers
can examine the extent to which pop-
ulations cared for within large inte-
grated delivery systems are or are not
representative of populations in geo-
graphic areas. In addition, the relation-
ship of the Census “gold-standard”
measures of social determinants of
health and population demographic
characteristics to clinical outcomes
can be assessed.”

An issue that any research along
these lines will face is timing. As noted,
the wider the window of ACS data used
for matching, the larger the number of
matches. The advantages of having
more cases must be balanced against
the increasing possibility that the social,
demographic, economic, and housing
characteristics measured in the ACS
have changed since they were collected.
This timing difference is less of a prob-
lem for variables such as sex, race, eth-
nicity, age (which changes in predictable
ways), or educational attainment (which
changes little for most adults?®) than it
is for more dynamic social determinants
of health such as income,”® household
composition, or place of residence. For
example, according to data from the
Survey of Income and Program Participa-
tion, 12.2% of the population changed
residence in 2013, and 14.9% experi-
enced a change in household compo-
sition that year.?” Exploring these
tradeoffs in the future will be instructive



TABLE 3— Matches of Respondents in the American Community
Survey (ACS) With Protected Identification Keys (PIKs) to Patients
Having Electronic Health Records (EHRs) With PIKs: United States

Total No. of ACS
Observations With Match Rates of All
PIKs (Varies by ACS ACS Observations
No. of Matches Year) With PIKs
Overall, all ACS years 29000 57160000 0.05074
2001 450 1038000 0.04335
2002 400 890000 0.04494
2003 500 1015000 0.04926
2004 450 1019000 0.04416
2005 1700 3323000 0.05116
2006 1900 3492000 0.05441
2007 1700 3440000 0.04942
2008 1800 3589000 0.05015
2009 1800 3567000 0.05046
2010 1900 3729000 0.05095
2011 1900 4045000 0.04697
2012 2300 4528000 0.05080
2013 2400 4612000 0.05204
2014 2500 4870000 0.05133
2015 2500 4856 000 0.05148
2016 2400 4670000 0.05139
2017 2300 4502000 0.05109

Note. The US Census Bureau reviewed this data product for unauthorized disclosure of confidential
information and approved the disclosure avoidance practices applied to this release, CBDRB-FY21-
POP001-0087. All numbers are rounded according to US Census Bureau disclosure protocols.

Source. ACS data (2001-2017); EHRs from a health care system in the southeastern United States

(2016-2019).

in determining appropriate cutpoints for
different research questions.

Conclusions

Matched EHR-ACS data offer a unique
window into population health, health
disparities, and social determinants.
ACS data tell us about life circumstan-
ces. EHR data tell us about health cir-
cumstances. While the ACS and other
demographic databases lack the medi-
cal specificity that would make them
useful population health tools, EHR data
provide only a limited view of social
determinants as well as potentially

skewed and biased depictions of the
population, although the extent of the
bias is uncertain. Linking Census Bureau
and EHR data, though, is a promising
avenue to reconcile demographic data
with clinical data in a manner that
improves our understanding of how dis-
ease operates in populations and the
patterns of care that emerge and the
role of the delivery system in assessing
and improving population health.

Public Health Implications

Integrating population-representative
data on social determinants of health in

RESEARCH & ANALYSIS

the ACS and data on health outcomes in
EHRs makes possible a better description
of population health and a deeper exami-
nation of the social determinants of
health and health disparities than is pos-
sible with either source alone. 4JPH
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COVID-19 Vaccine Coverage and
Hesitancy Among New York City
Parents of Children Aged 5-11 Years

Chloe A. Teasdale, PhD, Scott Ratzan, MD, MPA, MA, Lauren Rauh, MPH, Hannah Stuart Lathan, MPH, Spencer Kimball, JD,
and Ayman El-Mohandes, MD, MPH, MBBCH

Objectives. To measure vaccine uptake and intentions among New York City (NYC) parents of children
aged 5 to 11 years following emergency use authorization.

Methods. We conducted a survey of 2506 NYC parents of children aged 5 to 11 years. We used survey
weights to generate prevalence estimates of vaccine uptake and intentions. Multivariable Poisson

regression models generated adjusted prevalence ratios (APRs) of vaccine hesitancy, defined as parents

who reported being not very likely or not at all likely to vaccinate their children, or unsure about whether

to do so.

Results. Overall, 11.9% of NYC parents reported that their child was vaccinated; 51.0% were very or
somewnhat likely to vaccinate; 8.0% were not sure; 29.1% were not very likely or not at all likely to

vaccinate their child. Among vaccine-hesitant parents, 89.9% reported safety concerns and 77.8% had

concerns about effectiveness. In multivariable models, more vaccine hesitancy was expressed by
non-Hispanic Black parents than by non-Hispanic White parents (APR = 1.41; 95% confidence interval
[CI1=1.17,1.72) and by parents who were not themselves vaccinated than by parents who were
vaccinated (APR = 1.53; 95% Cl =1.32, 1.77).

Conclusions. In a survey conducted after authorization of COVID-19 vaccines for children aged 5 to 11
years, significant hesitancy among parents was observed. (Am J Public Health. 2022;112(6):931-936.
https://doi.org/10.2105/AJPH.2022.306784)

n October 2021, the Centers for Dis-
I ease Control and Prevention (CDC)
recommended use of the Pfizer BioN-
Tech COVID-19 vaccine for children
aged 5 to 11 years,' prompting con-
cerns about parental acceptability and
uptake. National polls conducted
before authorization found that only

one third of US parents planned to vac-

cinate their 5- to 11-year-old child right
away, and the same proportion
planned not to.?

Vaccination is critical for protecting
children from SARS-Cov-2 infection,
which can cause severe disease,

prolonged symptoms, and death.**
High pediatric vaccination coverage will
also help contain the COVID-19 pan-
demic.® New York City (NYC), the first
epicenter of the pandemic in the
United States, has the nation’s largest
public school system. High vaccination
coverage among school-age children
will keep students and staff safe, lead
to fewer educational disruptions, and
lower the risk of community spread.
We measured parent-reported COVID-
19 vaccination intentions for children
aged 5to 11 years following emergency
use authorization.

METHODS

We conducted this cross-sectional
survey using a stratified random sam-
ple of NYC parents. NYC residents
aged 18 years or older, self-identifying
as a parent or legal caregiver of a child
aged 5to 11 years, were eligible. We
collected data from November 10 to
18, 2021, through surveys in English,
Spanish, and Mandarin. Participants
were recruited through address-based
random sampling. Participants con-
tacted by cellphone completed
Web-based surveys; those contacted
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by landline used interactive voice
response.

The study included 2506 eligible
adults and had a margin of error of
1.8%.° The sample was weighted to
reflect the population of parents of chil-
dren aged 5to 11 years based on US
Census and other survey estimates for
child age and race/ethnicity, and for
adult education, within each borough
of NYC.” Appendix A (available as a sup-
plement to the online version of this
article at http://www.ajph.org) has fur-
ther information on sampling and
weights.

We measured vaccination intention
through parent report for the youngest
child aged 5 to 11 years. Parents were
asked, “"Has your child received the
COVID-19 vaccine?” (responses: "yes,”
“no,” “not sure”). Those responding “no”
or “not sure” were asked, “How likely
are you to get your child vaccinated
against COVID-19 now that it is avail-
able for 5-11 year olds?" (responses:

" "o

“very likely,
likely,” “not at all likely,” and “not sure”;

online Appendix B). Parents responding
"“not at all likely,” or “not
sure” were considered vaccine hesitant

somewhat likely,” “not very

"

“not very likely,

and asked to agree or disagree with
reasons for hesitating, including safety,
effectiveness, medical, religious or phil-
osophical, believing children do not
need the vaccine, and cost or time
concerns.

All parents reported demographic
information about their child and them-
selves, including their own COVID-19
vaccination status, whether the child
was up-to-date with routine vaccines
and influenza vaccination, and con-
cerns about the child becoming
infected or infecting others with
COVID-19. Descriptive statistics
(unweighted counts and percentages
using survey weights to generate

Peer Reviewed  Teasdaleetal.

prevalence estimates) are reported
along with characteristics of children
vaccinated at the time of the survey. To
assess the relationship between char-
acteristics and vaccination intentions,
we divided the sample into 4 groups:
(1) child already vaccinated, (2) parent
very or somewhat likely to vaccinate, (3)
parent unsure, and (4) parent not very
likely or not at all likely to vaccinate. We
compared prevalence estimates for
groups by characteristics using the Rao
adjusted Pearson x” test. We fitted
Poisson regression models (incorporat-
ing survey weights) with robust stan-
dard errors to estimate prevalence
ratios of parental vaccine hesitancy,
comparing vaccine-hesitant parents to
parents of vaccinated children and
parents very or somewhat likely to vac-
cinate children. We adjusted models
for demographic and household char-
acteristics to yield the adjusted preva-
lence ratio (APR).

RESULTS

Among all participants, 90% of children
were reported to be up-to-date with rou-
tine vaccines, 44.0% had received the flu
vaccine, and 84.6% of parents were vac-
cinated. Overall, 11.9% of NYC parents
reported that their child had been vacci-
nated; 51.0% were very or somewhat
likely to vaccinate their child; 8.0% were
not sure; 29.1% were not very or not at
all likely to do so (Table 1). Characteristics
of children who had received COVID-19
vaccination at the time of the survey are
shown in online Table A.

In univariable analysis, prevalence of
vaccine hesitancy differed by character-
istics including child and parent race/
ethnicity, child's routine vaccination and
flu vaccine status, parent's gender and
vaccination status, parental concerns
about COVID-19, and borough of

residence. Among vaccine-hesitant
parents, 89.9% reported safety con-
cerns, 77.8% had concerns about effec-
tiveness, 56.7% believed children do
not need vaccination, 35.6% reported
medical reasons, 29.2% cited philo-
sophical or religious beliefs, and 11.0%
reported time or cost concerns.

In multivariable models, compared
with parents of children vaccinated for
flu, parents not planning to vaccinate
their child for flu (APR = 2.09; 95%
confidence interval [Cl] = 1.67, 2.62)
and those unsure (APR = 2.16; 95%
Cl=1.62, 2.88) were more vaccine
hesitant (Table 1). Non-Hispanic Black
parents compared with non-Hispanic
White parents (APR = 1.41; 95%
Cl=1.17,1.72), parents who were not
vaccinated themselves compared with
vaccinated parents (APR = 1.53; 95%
Cl=1.32,1.77), and parents with some
college compared with those with an
undergraduate college degree or more
(APR =1.22; 95% Cl = 1.02, 1.44) were
also more vaccine hesitant. Parents
reporting little or no worry about
children infecting household members
were more vaccine hesitant than
very or somewhat worried parents
(APR = 1.50; 95% Cl = 1.18,1.91). NYC
parents who did not vote in the 2021
mayoral election (APR = 1.41; 95%
Cl=1.13,1.76) and those who voted
for the Republican candidate (APR =
1.27;95% Cl=1.03, 1.57) were more
vaccine hesitant than those voting for
the Democratic candidate. Compared
with parents in Manhattan, those from
Staten Island were more vaccine hesi-
tant (APR = 1.44; 95% Cl = 1.05, 1.98).

DISCUSSION

In this representative sample of NYC
parents surveyed 2 weeks after emer-
gency use authorization of COVID-19
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TABLE 1— characteristics of Children Aged 5-11 Years and Their Parents or Caregivers, Estimated
Prevalence of Intention to Have Children Vaccinated for COVID-19, and Prevalence Ratios for Vaccine
Hesitancy: New York City (NYC), November 10-18, 2021

Characteristic

No. (%)?

Child Already
Vaccinated,
% (95% CI)®

Parent Very
Likely or
Somewhat
Likely to

Vaccinate Child,

% (95% CI)®

Parent Not Sure

Whether to

Vaccinate Child,

% (95% CI)®

Parent Not
Very Likely or
Not at All
Likely to
Vaccinate Child,
% (95% CI)®

APR for Vaccine
Hesitancy*
(95% CI)

Total sample 2506 (100.0) 11.9 (10.6, 13.2) 51.0 (47.7, 54.3) 8.0 (6.0, 9.9) 29.1 (26.2, 32.0)
Child characteristics
Age, y
5-8 1528 (56.8) 12.5 (10.7, 14.3) 50.4 (46.1, 54.6) 7.7 (5.3, 10.2) 29.4 (25.5, 33.3) 1.12 (0.75, 1.32)
9-11 978 (43.2) 11.1 (9.2, 13.0) 51.9 (46.8, 57.1) 8.3 (5.1, 11.4) 28.7 (24.3, 33.1) 1 (Ref)
Gender
Female 1230 (46.4) 13.4 (11.4,15.4) 49.0 (44.5, 53.5) 7.8 (5.5, 10.1) 29.8 (25.8, 33.9) 1.00 (0.86, 1.17)
Male 1276 (53.6) 10.6 (8.9, 12.3) 52.8 (48.0, 57.6) 8.1 (5.1, 11.2) 28.5 (24.4, 32.6) 1 (Ref)
Race/ethnicity®f
Non-Hispanic Black 366 (23.2) 7.5 (5.2, 9.8) 46.2 (39.0, 53.5) 13.0 (8.1, 17.8) 33.3 (26.4, 40.2)**
Asian 196 (14.5) 18.2 (12.6, 23.7) 61.6 (52.8, 70.5) 6.5 (1.7, 11.3) 13.7 (7.5, 20.0)
Hispanic 450 (28.9) 8.0 (5.9, 10.1) 60.3 (53.4, 67.1) 7.9 (3.7, 12.1) 23.8 (17.9, 29.7)
Non-Hispanic White 1243 (23.5) 19.1 (16.8, 21.3) 44.8 (40.3, 49.3) 4.0 (1.9, 6.2) 32.1 (28.0, 36.2)
Other non-Hispanic 98 (4.3) 5.4 (1.8, 8.9) 27.5 (15.5, 39.4) 5.5 (0.0, 11.0) 61.7 (48.8, 74.6)
Multiple 153 (5.6) 8.9 (3.9, 13.8) 40.1 (29.3, 50.8) 9.4 (0.8, 18.0) 41.7 (31.2, 52.2)
Child up-to-date with routine vaccines
Yes 2254 (90.0) 12.8 (11.3, 14.2) 51.6 (48.1, 55.1) 7.6 (5.6, 9.6) 28.0 (24.9, 31.0)* 1 (Ref)
No 190 (8.0) 2.9 (1.0, 4.7) 48.0 (37.2, 58.9) 9.1 (1.3, 16.8) 40.0 (29.2, 50.8) 1.18 (0.91, 1.54)
Not sure? 62 (2.0)
Child influenza vaccine status
Received 1255 (44.0) 20.7 (17.9, 23.4) 55.3 (50.4, 60.3) 6.2 (3.3, 9.1) 17.8 (13.7, 22.0)** 1 (Ref)
Will get 685 (28.6) 8.4 (6.4, 10.5) 70.3 (65.0, 75.5) 5.5 (2.4, 8.6) 15.8 (11.7, 19.9) 0.87 (0.66, 1.16)
Will not get 465 (22.3) 1.6 (0.7, 2.6) 22.0 (15.7, 28.3) 8.2 (4.3, 12.1) 68.2 (61.5, 74.8) 2.09 (1.67, 2.62)
Not sure 101 (5.1) 0.8 (0.1, 1.6) 33.2 (19.6, 46.8) 35.6 (22.2, 49.0) 30.4 (18.9, 41.8) 2.16 (1.62, 2.88)
Parent characteristics
Age, y
18-29 230 (13.1) 10.3 (6.7, 13.9) 48.6 (38.9, 58.2) 7.1 (2.3, 11.8) 34.0 (24.4, 43.7) 1.19 (0.91, 1.57)
30-39 1155 (42.3) 12.7 (10.6, 14.7) 54.5 (49.6, 59.5) 7.2 (4.1, 10.3) 25.6 (21.5, 29.7) 1 (Ref)
=40 1121 (44.6) 11.6 (9.7, 13.6) 48.4 (43.4, 53.4) 9.0 (6.0, 11.9) 31.0 (26.7, 35.4) 1.07 (0.89, 1.29)
Gender
Male 1204 (36.1) 18.6 (15.9, 21.3) 48.1 (42.9, 53.3) 6.4 (3.2, 9.5) 26.9 (22.3, 31.6)** 1 (Ref)
Female 1252 (61.6) 8.4 (6.9, 9.8) 53.3 (49.0, 57.6) 9.1 (6.5, 11.7) 29.2 (25.5, 33.0) 1.08 (0.89, 1.30)
Transgender/other® 50 (2.3)
Race/ethnicity'
Non-Hispanic Black 361 (22.8) 7.2 (5.0, 9.4) 47.0 (39.7, 54.3) 12.9 (7.9, 17.9) 32.9 (26.1, 39.7)** 141 (1.17,1.72)
Asian 204 (15.3) 17.6 (12.3, 22.9) 58.7 (49.7, 67.6) 5.0 (0.9, 9.0) 18.7 (11.5, 26.0) 0.97 (0.69, 1.35)
Hispanic 462 (29.6) 8.3 (6.2, 105) 60.8 (54.1, 67.5) 8.3 (4.1, 12.5) 22.6 (16.9, 28.2) 0.96 (0.76, 1.21)
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B TABLE 1— continued

Child Already

Parent Very
Likely or
Somewhat
Likely to

Parent Not Sure

Whether to

Parent Not
Very Likely or
Not at All
Likely to

APR for Vaccine

Vaccinated, Vaccinate Child, | Vaccinate Child, | Vaccinate Child, Hesitancy®
Characteristic No. (%)? % (95% CI)° % (95% CI)° % (95% CI)° % (95% CI)° (95% CI)
Non-Hispanic White 1317 (26.3) 18.1 (16.0, 20.2) 43.9 (39.5, 48.3) 5.8 (3.1, 8.5) 32.2 (28.2, 36.4) 1 (Ref)
Other non-Hispanic 102 (3.7) 5.3(1.7, 8.8) 26.9 (14.9, 38.9) 6.4 (0.0, 12.8) 61.4 (48.4, 74.5) 1.03 (0.84, 1.27)
Multiple® 60 (2.3)
Education (highest completed)
High school or less 353 (39.2) 9.4 (6.8, 12.0) 51.5 (44.7, 58.3) 10.6 (6.4, 14.8) 28.5 (22.6, 35.0)** 1.06 (0.87, 1.29)
Some college or 387 (20.7) 5.2 (3.6, 6.8) 50.9 (44.4, 57.4) 8.1 (4.7, 11.6) 35.8 (29.7, 41.8) 1.22 (1.02, 1.44)
tech school
Completed college 1734 (38.6) 18.5 (16.6, 20.4) 50.2 (46.6, 53.8) 5.0 (3.1, 6.8) 26.3 (23.2, 29.5) 1 (Ref)
or more
Missing® 32(1.5)
Household income, US$
< 50000 527 (40.1) 7.2 (5.4, 9.1) 56.2 (50.1, 62.3) 11.5 (7.5, 15.5) 25.1 (19.9, 30.2)** 0.85 (0.68, 1.06)
50000-99 999 558 (21.5) 11.6 (8.8, 14.5) 54.8 (48.7, 60.8) 7.2 (3.4, 10.9) 26.4 (21.1, 31.5) 0.84 (0.68, 1.02)
© =100000 1256 (28.3) 20.0 (17.5, 22.5) 42.8 (38.3, 47.3) 2.8 (1.2, 4.4) 34.4 (29.7, 39.0) 1 (Ref)
S
z Not sure/missing 165 (10.1) 8.1 (3.9, 12.3) 45.7 (34.3, 57.1) 9.9 (3.8, 16.0) 36.3 (26.2, 46.3) 0.85 (0.64, 1.11)
o
= Parent COVID-19 vaccination status
o
Z Vaccinated 1899 (84.5) 13.5 (12.0, 15.1) 58.3 (54.7, 61.9) 7.3(5.1,9.4) 20.9 (17.9, 24.0)** 1 (Ref)
o~
5 Not vaccinated 518 (11.6) 2.2(1.4,3.1) 11.6 (7.9, 15.2) 9.7 (5.3, 14.1) 76.5 (71.0, 82.0) 1.53 (1.32, 1.77)
[}
i Prefer not to 89 (3.9)
answer?
z
< Parent concerned child will become sick from COVID-19
Very or somewhat 1578 (63.6) 13.4 (11.7, 15.1) 60.4 (56.4, 64.4) 7.8 (5.4, 10.2) 18.4 (15.0, 21.8)** 1 (Ref)
worried
A little or not at all 905 (34.9) 9.3(7.2,11.4) 34.9 (29.5, 40.3) 6.8 (4.1, 9.5) 49.0 (43.7, 54.2) 1.13 (0.91, 1.42)
worried
Not sure® 23 (1.5)
Parent concerned child will infect others family members
Very or somewhat 1586 (64.1) 13.8 (12.0, 15.6) 61.7 (57.8, 65.7) 7.8 (5.4, 10.1) 16.7 (13.5, 19.9)** 1 (Ref)
worried
A little or not at all 898 (34.2) 8.5 (6.6, 10.4) 31.1 (25.6, 36.6) 6.9 (4.1, 9.7) 53.5 (48.1, 58.9) 1.50 (1.18, 1.91)
worried
Not sure® 35(1.7)
Vote in 2021 mayoral election
Did not vote 786 (51.7) 7.6 (5.8, 9.3) 51.4 (46.4, 56.4) 10.3 (7.1, 13.6) 30.7 (26.2, 35.1)** 1.41 (1.13, 1.76)
Eric Adams 1112 (32.1) 19.9 (17.2, 22.6) 55.8 (50.9, 60.7) 6.4 (3.6, 9.2) 17.9 (13.8, 22.0) 1 (Ref)
(Democrat)
Curtis Sliwa 397 (14.0) 9.4 (6.6, 12.3) 39.0 (29.2, 48.7) 1.8(0.1, 3.4) 49.8 (40.9, 58.7) 1.27 (1.03, 1.57)
(Republican)
Other 211 (2.2) 12.8 (8.4, 17.2) 50.2 (39.1, 61.4) 12.6 (4.6, 20.4) 24.4 (15.9, 32.9) 1.29 (0.96, 1.72)
NYC borough
Bronx 396 (21.0) 6.8 (4.6, 8.9) 56.7 (49.3, 64.1) 8.1 (4.1, 12.1) 28.4 (21.7, 35.2)** 1.07 (0.78, 1.47)
Brooklyn 743 (33.5) 10.8 (8.7, 12.9) 49.3 (43.7, 54.8) 8.6 (5.1, 12.2) 31.3(26.3, 36.2) 1.09 (0.82, 1.46)
Continued
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Parent Very Parent Not
Likely or Very Likely or
Somewhat Parent Not Sure Not at All
Child Already Likely to Whether to Likely to APR for Vaccine
Vaccinated, Vaccinate Child, | Vaccinate Child, | Vaccinate Child, Hesitancy®
Characteristic No. (%)? % (95% CI)® % (95% CI)® % (95% CI)® % (95% CI)® (95% CI)
Manhattan 671 (13.5) 28.4 (231, 33.7) 45.1 (37.5, 52.7) 5.8 (2.1, 9.6) 20.7 (12.8, 28.6) 1 (Ref)
Queens 482 (26.1) 10.2 (7.5, 12.9) 56.5 (49.6, 63.5) 7.7 (3.4, 11.9) 25.6 (19.9, 31.3) 1.01 (0.74, 1.38)
Staten Island 214 (5.9) 5.9 (3.1,8.7) 30.4 (20.9, 39.8) 9.8 (2.5, 17.1) 53.9 (43.8, 64.0) 1.44 (1.05, 1.98)

Note. APR = adjusted prevalence ratio; Cl = confidence interval.

2Survey weights applied to sample to represent NYC population of parents by race, ethnicity, education, and borough.

PWeighted percentages are prevalence estimates of NYC parents reporting vaccination plans for their youngest child aged 5 to 11 years.

‘Adjusted models compare parents who were unsure, not very likely, and not at all likely to vaccinate children with parents of vaccinated children and
parents very or somewhat likely to vaccinate children; models include all variables shown in the table except child race/ethnicity (see footnote e).
dCategories are not presented in the table as they yielded unreliable standard error estimates.
€Child’s race/ethnicity excluded from adjusted models because of collinearity with parent's race/ethnicity.

fSurvey respondents could indicate 1 option for race/ethnicity from the following options: African American or Black, Asian, Hispanic or Latino/a,

Caucasian/White, multiple, and other.
*P <.05; *¥P <.001.

vaccines for children aged 5to 11
years, almost 40% were vaccine hesi-
tant. This is consistent with a March
2021 survey of NYC parents® and sug-
gests that many parents may not vacci-
nate their children. Also consistent with
previous studies, the main reasons for
vaccine hesitancy included safety and
effectiveness.®® These findings are con-
cerning; however, our data provide
information that can inform efforts to
increase vaccine acceptability.

Similar to previous studies, non-
Hispanic Black parents expressed more
vaccine hesitancy compared with non-
Hispanic White parents.® Racial dispar-
ities in vaccine hesitancy are driven by
multiple factors—including mistrust
and misinformation as well as struc-
tural racism—that may require inter-
ventions that not only target individuals
but also reduce structural barriers.'®
More than half of vaccine-hesitant
parents do not believe children need
COVID-19 vaccination, suggesting that
greater awareness is needed about the
risk of COVID-19 infection in children

and their role in transmission. Finally,
we observed that poor uptake of rou-
tine pediatric vaccinations was not
associated with COVID-19 vaccine hesi-
tancy, likely because of school-based
vaccine mandates'"; however, lack of
flu vaccination in children was. Previous
studies have shown higher parental
hesitancy for flu compared with routine
vaccines.'? Our data provide evidence
of this effect with regard to COVID-19,
underscoring the importance of vac-
cine mandates and suggesting that
uptake of COVID-19 vaccines will likely
be lower in children than mandated
immunizations.

Limitations of our study include com-
bined race/ethnicity—which may mask
heterogeneity within groups—and lack of
information about the specific vaccine-
related safety concerns of parents.

PUBLIC HEALTH
IMPLICATIONS

In a survey conducted after emergency
use authorization of COVID-19 vaccines

for children aged 5 to 11 years, we
found that many parents were vaccine
hesitant. Greater efforts are needed to
increase parental awareness about the
safety and efficacy of COVID-19 vacci-
nation to foster vaccine confidence,
acceptance, and uptake. 4JPH
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ERRATA AIDI-I

Erratum In: “Deconstructing ‘Normal’
for a More Equitable
Post-COVID-19 World"”

In: Park SY, van Doren TP, Frederick J, Butler SA, Chen ZJ, Carroll L. Deconstructing “Normal” for a More Equitable
Post-COVID-19 World. American Journal of Public Health 2022;112(4):533-533. https://doi.org/10.2105/A]PH.2022.
306743

Two author degrees were incorrect in the online version of the article. Lorne Carroll's degree was missing and Zhan-
gying Jennie Chen’s degree was incorrectly listed as BSN. The byline should read:

Susanna Y Park, MA, Taylor P. van Doren, MA, Jynx Frederick, BSPH, Sabrina Azemar Butler, MS, Zhangying Jennie
Chen, BS, and Lorne Carroll, BSN

This change does not affect the paper's conclusions.
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Erratum

Erratum In: “Understanding Racial
Inequities in the Implementation of
Harm Reduction Initiatives”

In: Lopez AM, Thomann M, Dhatt Z, et al. Understanding racial inequities in the implementation of harm reduction
initiatives. Am J Public Health. 2022;112(S2):5173-5181.

An author’'s name was incorrectly listed. On page S173, the author byline should read:

Andrea M. Lopez, PhD, Matthew Thomann, PhD, Zena Dhatt, BS, Julieta Ferrera, MAA, Marwa Al-Nassir, MPH,
Maggie Ambrose, BA, and Shane Sullivan, BA.

On page 5180, the About the Authors section should read:

ABOUT THE AUTHORS

Andrea M. Lopez, Matthew Thomann, Zena Dhatt, Julieta Ferrera, and Shane Sullivan are with the Department of
Anthropology, University of Maryland, College Park. Marwa Al-Nassir and Maggie Ambrose are with the Center for
Substance Abuse Research, University of Maryland. 4JPH

This addition does not affect the paper’s conclusions.
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