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Achieving Health Equity

See also Ojikutu et al., p. 401, Azucar et al., p. 405, Goldstein et al.,

p. 408, Robillard et al., p. 417.

In their essay “The Unfulfilled Promise of
Public Health: It’s D�ej�a Vu All Over Again,”

Fee and Brown write:

We continue to mobilize episodically in
response to particular threats and then let
our interest lapse when the immediate cri-
sis seems to be over. When will we learn to
build and sustain the adequately supported
institutions and personnel we need to
protect the public’s health in the long term?
(https://bit.ly/3G23dHx; p. 41–42)

It certainly is d�ej�a vu. Written almost 20
years ago, an era of defunding public health
ensued that has undermined the efforts of
public health practitioners to effect sustain-
able change. While many, perhaps even
most, people working in public health agree
that the path to health equity involves a sig-
nificant change in how we do our work, the
blueprint is still being designed. However, if
we view health equity, and especially racial
equity, as another transitory crisis, we can-
not make the substantial changes needed to
achieve equitable outcomes.
Today, health equity or, rather, its con-

verse—health inequity—is found almost
everywhere in both the public health and
health care sectors. Whether it is a lack of
access to clean water in US cities where
most of the residents are people of color or
the challenge of finding a health care pro-
vider knowledgeable about how to provide
gender-affirming care to transgender peo-
ple, we can see more clearly how our institu-
tions fail to adequately protect and improve
the health of all people. More specifically,
they fail to address inequities in the health
of people marginalized by social–structural
factors such as poverty, stigma, discrimina-
tion, medical mistrust, underfunded school
districts, and racially segregated and disin-
vested communities and neighborhoods.
The articles highlighted in this comment

address institutional-level issues absent from
many studies about the evidence base or effi-
cacy of various interventions. Interventions do
not happen in the absence of organizations
that are needed to mobilize, coordinate, and
implement them. Robillard et al. (p. 417)
describe the “organizational ecology” chal-
lenges that determine which organizations
survive, thrive, or fail because of threats
including financial, organizational capacity,

leadership and governance, and bias against
smaller organizations. At the core of health
equity, organizations built by communities
that are “of the community” help people who
have been marginalized feel cared for, some-
thing that larger and more “[financially]
successful” organizations are often unable to
do. Ojikutu et al. (p. 401) reframe medical mis-
trust as a resilient, adaptive response for peo-
ple of color interacting with a network of
health and public health organizations that
are inequitable and often racist. The prescrip-
tion is for community empowerment that
includes leadership and community building
by and for people of color. Both articles note
how these structural challenges are present
for both HIV and COVID-19 and, thus, how
recommended solutions can have an impact
on multiple health challenges.

Goldstein et al. (p. 408) use both HIV and
COVID-19 surveillance data for Philadelphia,
Pennsylvania, to compare and contrast how
factors including occupational risk and
income may or may not correlate with rates
of both diseases by zip code area. Azucar
et al. (p. 405) presents qualitative informa-
tion on factors unique to LGBTQ people
affecting COVID-19 vaccine hesitancy. Lead-
ership by and for the community—again, a
multi-issue strategy—was identified as an
important focus to overcome that hesitancy.

Together, these articles further the knowl-
edge base and suggest potential activities
and supports to strengthen communities
and organizations, and build the resilience
of individuals and populations. Working dili-
gently and cooperatively with communities
historically marginalized by intersectional
social– structural inequality—such as racism,
sexism, heterosexism, classism, and cisgen-
derism—we can move toward a more trans-
formative public health, one committed to
dismantling inequitable approaches and
rebuilding organizations that prioritize
health equity, social justice, and equitable
health outcomes for the communities they
serve.

Stewart Landers, JD, MCP
AJPH Associate Editor

Lisa Bowleg, PhD, MPH
AJPH Associate Editor

DOI: https://doi.org/10.2105/AJPH.2021.306691

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

Collaborations between social epidemiologists

and community-engaged intervention researchers

can enhance the contributions of both to reducing

health inequities. Unlike their colleagues in other

types of epidemiological research, social epidemi-

ologists do not have clinical counterparts. Cardio-

vascular epidemiologists partner with cardiolo-

gists and nephrologists; cancer epidemiologists

partner with oncologists. To acquire effective

investigative approaches and the ability to trans-

late results to actionable knowledge, social epi-

demiologists must forge partnerships with those

who are targeting social determinants through

health-enhancing policies, practices, and interven-

tions. Similarly, this interaction enriches

community-engaged intervention researchers’

creation and modification of interventions, mea-

surement of appropriate constructs, evaluation

findings, and generation of new theories and strat-

egies for change. Developing and translating data

into real-world use with community players then

becomes a more important role for both sets of

researchers.

From AJPH, May 2011, p. 827

11Years Ago
Health Equity and Public Health
Leadership

Public health in general, and health equity in

particular, promote themes of human intercon-

nection, egalitarianism, and community. Funda-

mentally, we are all interdependent and intercon-

nected, with “promises to keep.” Building

community involves invoking the theme of shared

responsibility that can be made explicit by effec-

tive public health leaders. Achieving true health

equity means that despite our differences and

diversity, a revitalized community can arise that

truly acknowledges the health aspirations of each

individual. . . . Leadership in health equity remains

unfinished business for the 21st century. A future

free from health inequity will require renewed

commitment to unite the forces of science, prac-

tice, and policy for positive social change. All sec-

tors of society must heed the call and many can

contribute.

From AJPH, Supplement 1 2010, pp. S10–S11 passim
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findings, and generation of new theories and strat-

egies for change. Developing and translating data

into real-world use with community players then

becomes a more important role for both sets of

researchers.

From AJPH, May 2011, p. 827

11Years Ago
Health Equity and Public Health
Leadership

Public health in general, and health equity in

particular, promote themes of human intercon-

nection, egalitarianism, and community. Funda-

mentally, we are all interdependent and intercon-

nected, with “promises to keep.” Building

community involves invoking the theme of shared

responsibility that can be made explicit by effec-

tive public health leaders. Achieving true health

equity means that despite our differences and

diversity, a revitalized community can arise that

truly acknowledges the health aspirations of each

individual. . . . Leadership in health equity remains

unfinished business for the 21st century. A future

free from health inequity will require renewed

commitment to unite the forces of science, prac-

tice, and policy for positive social change. All sec-

tors of society must heed the call and many can

contribute.

From AJPH, Supplement 1 2010, pp. S10–S11 passim
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Impact of COVID-19 on 
a Male  HIV and Sexually 
Transmitted Infections 
Clinic
Rick et al. questioned 838 male 
clients of a sexually transmitted 
infections and HIV clinic in Recife, 
Brazil, to understand how COVID-19–
related mobility restrictions and 
overloaded health services aff ected 
this vulnerable population. For 
many, COVID-19 decreased income 
and increased HIV and sexually 
transmitted infection vulnerability. 
Access to testing and treatment 
services was less aff ected. This 
clinic made HIV self-tests available 
and implemented other mitigation 
eff orts. The researchers unexpect-
edly found that nearly half of the 
participants reported not knowing 
what HIV pre-exposure prophylaxis 
was, despite its no-fee availability and 
recruitment drives.

Citation. Rick F, Ishigami BI, Figue-
iroa FJ, et al. Impact of COVID-19 on 
income, prevention attitudes, and 
access to healthcare among male 
clients in a sexually transmitted 
infections clinic. Braz J Infect Dis. 
2021;25(5):101617.
https://doi.org/10.1016/j.bjid.2021.101617

Prevalence of HIV, Hepatitis C 
Virus, and Hepatitis B Virus,
Central Asia and the Caucasus

P
V
C

Prevalence of HIV, Hepa-
titis C Virus, and Hepatitis 
B Virus in Central Asia 
and the Caucasus
Davlidova et al. conducted a system-
atic review of MEDLINE, Embase, and 
PsycINFO through October 2019 
of the prevalence of HIV, hepatitis 
C virus, and hepatitis B virus in 
Central Asia and the Caucasus, 
regions where these viruses pose a 
signifi cant public health threat. The 
authors paid special attention to 
high-risk groups: people who inject 
drugs, female sex workers, men who 
have sex with men, incarcerated 
persons, and migrants. Wide ranges 
of prevalence were noted for all 3 
viruses. The range was widest among 
people who inject drugs, among 
whom prevalence of HIV ranged 
from 0.0% to 30.1%, prevalence of 
hepatitis C virus ranged from 0.3% 
to 92.1%, and prevalence of hepatitis 
B virus ranged from 2.8% to 79.7%. 
The prevalences of HIV, hepatitis C vi-
rus, and hepatitis B virus are exceed-
ingly high among high-risk groups in 
Central Asia and the Caucasus.

Citation. Davlidova S, Haley-Johnson 
Z, Nyhan K, Farooq A, Vermund SH, 
Ali S. Prevalence of HIV, HCV and HBV 
in Central Asia and the Caucasus: 
a systematic review. Int J Infect Dis. 
2021;104:510–525.
https://doi.org/10.1016/j.ijid.2020.12.068

Nurses’ Perspectives on Primary 
Care Service Restructuring 
During the COVID-19 Pandemic,
Western Cape, South Africa

Impact of COVID-19 
on a Male HIV and 

Sexually Transmitted 
Infections Clinic,

Brazil

Nurses’ Perspectives on 
Primary Care Service 
Restructuring During the 
COVID-19 Pandemic
In response to the COVID-19 
pandemic, health care organizations 
around the world were forced to 
restructure how they operate. A 
survey of nurses working in Western 
Cape, South Africa, showed that, al-
though most nurses (75%) reported 
restructuring services in response 
to the pandemic, almost half (48%) 
raised concerns regarding long-term 
consequences of restructuring, 
such as lack of preventive services. 
Restructuring health care services 
was eff ective in treating patients 
with COVID-19 but may not be 
sustainable for the long-term care of 
patients with chronic conditions.

Citation. Crowley T, Kitshoff  D, De 
Lange-Cloete F, et al. Reorganisa-
tion of primary care services during 
COVID-19 in the Western Cape, 
South Africa: perspectives of primary 
care nurses. S Afr Fam Pract (2004). 
2021;63(1):e1–e10.
https://doi.org/10.4102/safp.v63i1.5358

Patient Experiences 
of Telehealth 

During COVID-19,
Dunedin, 

New Zealand

Patient Experiences 
of Telehealth During 
COVID-19
Use of telephone consultations for 
medical services increased during 
the COVID-19 pandemic in response 
to nationwide lockdowns. Curtis et 
al. explored patient perspectives 
regarding telephone consultations 
in the midst of a COVID-19 lockdown 
in an urban clinic in Dunedin, New 
Zealand, through a retrospective 
cross-sectional survey (March 
24–April 24, 2020). Among the 108 
participants who completed the 
survey, the median age was 54 years 
(range = 16–88 years). Most rated sat-
isfaction with telephone consultations 
high (median = 9 of 10), with men less 
satisfi ed than women; all participants 
were likely to recommend telephone 
consultations to other patients. 
Additionally, participants found 
telephone consultations to take less 
or a similar amount of time and to be 
more convenient or no diff erent from 
in-person consultations. Telephone 
consultations appear to be a possible 
substitute for in-person visits, which 
has important implications for future 
pandemics and addressing disparities 
in access to health services.

Citation. Curtis M, Duncan R, Jing 
M, et al. “Not a perfect situation, 
but . . .” A single-practice survey 
of patient experience of phone 
consultations during COVID-19 alert 
level 4 in New Zealand. N Z Med J.
2021;134(1544):35–48.

Prepared by Stephen Lewandowski, Megan E. Marziali, Vrinda Kalia, 
Ahlam K. Abuawad, and Luis E. Segura, Columbia University, New York, 
NY. Correspondence should be sent to the AJPH Global News Team at 
les2196@cumc.columbia.edu.
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Public health leadership is a chal-

lenging endeavor. Effective leaders

must bridge science, public policy, and

politics. At times, they must confront

crises that garner massive amounts of

public attention, such as the COVID-19

pandemic. More often, public health

leaders grapple with issues such as vac-

cination and social determinants of

health, including nutrition, exercise,

housing, social structures, and the built

environment. These factors shape

health outcomes at the population

level, cut across policy domains, and do

not typically lend themselves to easy

solutions.

The challenges and rewards of lead-

ership in the realm of public health are

at the heart of former surgeon general

David Satcher’s engaging new book My

Quest for Health Equity: Notes on Learn-

ing While Leading. Written in a straight-

forward manner, the book explores

public health leadership from a per-

spective shaped by deep experience

with the challenges that often occur

when public officials work to translate

research into practice.

HEALTH DISPARITIES
AND PUBLIC HEALTH
LEADERSHIP

Across a varied and highly influential

career, Dr. Satcher has emphasized the

importance of health disparities and

sought out approaches to addressing

them. After attending Morehouse

College, Satcher completed medical

training at Case Western and then a

residency at the University of Roches-

ter. From there, he moved on to

Charles R. Drew Postgraduate School

of Medicine and Martin Luther King, Jr.

General Hospital, located in South Cen-

tral Los Angeles. After a period working

at Morehouse, Satcher became presi-

dent of Meharry Medical College. There

he led the merger of Meharry’s Hub-

bard Hospital with the city of Nashville’s

public general hospital.1 In 1993, after

serving as an advisor during the devel-

opment of President Bill Clinton’s

health plan, Satcher became the first

African American to head the Centers

for Disease Control and Prevention

(CDC). In 1998, he became surgeon

general of the United States Public

Health Service.

Rather than detailing these events in a

strictly chronological manner, Satcher

centersMy Quest for Health Equity around

the concept of leadership. From his

upbringing and from his experiences

as an active participant in the civil

rights movement, Satcher writes, he

came to develop a distinct sense of

what it means to be a leader.

The importance of clear communica-

tion of responsibilities and goals,

Satcher reflects, was demonstrated to

him by his parents. Throughout his

childhood, they entrusted him with

important tasks, ensured that he com-

pleted them, and encouraged him to

pursue his education. The importance

of an overarching mission was made

clear to him by the civil rights move-

ment and by the commitment of its

leaders to the philosophy of nonvio-

lence. Motivated by a commitment to

something larger than oneself, lead-

ers should acknowledge error and

embrace opportunities to learn and
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to continue to grow. Self-aware and gen-

erous, they should focus on the

achievement of a mission rather

than on their own aggrandizement.

POLICY, INSTITUTIONS,
AND CONTROVERSY

Satcher complements his discussion of

leadership with chapters on obesity,

reproductive health, and mental health.

These chapters suggest the depth and

breadth of the obstacles that public

health leaders face. Crucial to the

health of communities, public health is

often easily overlooked in the popular

discourse. Major public health suc-

cesses such as the creation of a clean

water supply, the elimination of malaria

from the southern United States, and

widespread vaccination against an

array of diseases are routinely taken for

granted. With time, these successes

come to seem like features of the land-

scape rather than the products of

human effort. In the case of vaccina-

tion, the absence of many once-

common diseases has itself helped to

fuel skepticism, indifference, and con-

spiracy theories.

In the United States, these problems

are compounded by fragmented institu-

tions and by practices and priorities

that have reproduced disparate out-

comes across racial and ethnic groups

over time. As director of the CDC and as

surgeon general, Satcher emphasized

the importance of reaching out to

underserved communities and address-

ing deeply rooted inequalities. Among

other notable accomplishments,

Satcher helped persuade President

Clinton to offer a public apology for the

Tuskegee Experiment, an acknowledg-

ment of a historical wrong that plays an

ongoing role in shaping vaccine hesi-

tancy in Black communities.

Public health efforts often garner the

most public attention during moments

of controversy or as a result of emer-

gent threats. In these instances, the

political nature of public health leader-

ship is unmistakable. Satcher was nom-

inated to be surgeon general in the

wake of the failed nomination of Henry

Foster, who met opposition in the

United States Senate because of his

history of performing abortions. Satch-

er’s predecessor as surgeon general,

Joycelyn Elders, was forced to resign

from the position after a controversy

over public comments about masturba-

tion and the prevention of HIV/AIDS.

Satcher’s service at the CDC and as

surgeon general was marked, almost

inevitably, by politics. Just as he became

head of the CDC, the agency was

engulfed in a controversy about CDC-

funded research on gun-related

deaths. Published in the New England

Journal of Medicine, the study showed

that having a gun in the home was

associated with a substantially higher

risk of homicide by a family member or

intimate partner.2 Ultimately, Congress

reduced funding for the CDC’s injury

prevention center and prohibited it

from spending money to “advocate or

promote gun control.”3 During the

administration of President George W.

Bush, Satcher found himself out of

favor after issuing a report on sexual

health that criticized abstinence-only

educational programs and acknowl-

edged that safe sex could occur out-

side of a marriage.4

CONCLUSION

Satcher’s book might have been made

more powerful with a thorough discus-

sion of the obstacles he faced during

the 1990s and early 2000s, an era in

which growing party polarization

shaped the implementation of public

health policies in important ways.

Nonetheless, he offers a crisp distilla-

tion of his approach to leadership. His

reflections on the challenges of leader-

ship represent a needed addition to

the public health literature and should

be widely read by those who seek to

understand and reflect on the intersec-

tions of health, policy, and politics.
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See also Riley et al., p. 509.

As the United States continues to

grapple with the trauma COVID-

19 has inflicted, how has the pandemic

affected Americans’ outlook on the

future? Furthermore, with the nation at

a critical juncture of social and eco-

nomic recovery, how can public health

address population-level hope and

despair moving forward? In this issue of

AJPH, Riley et al. (p. 509) begin to

address these questions using a novel

measure of the difference between

anticipated life satisfaction (ALS) and

current life satisfaction (CLS) to exam-

ine trends in hope across the nation

and within US counties. This new way

of tracking people’s outlook on their

lives may help with the development of

programs and policies aimed at bol-

stering hope to support well-being.

However, this novel measure also

raises several questions about the pub-

lic health implications of population-

level hope.

This population-level measure of

hope contributes to the literature an

aspect of the social environment not

previously captured in the effort to the-

orize and test the associations between

societal attitudes and health. Riley et al.

aggregate individual responses to the

Gallup National Health and Well-Being

Index to summarize changes in hope at

the county and national levels.

Although theories about how social

environments and individuals interre-

late have existed for decades, measur-

ing the social environment based on

aggregating individual attitudes is rela-

tively rare in the literature. Most com-

monly, such measures have captured

social capital: the resources that are

rooted in social networks such as social

connectedness, civic engagement,

norms of reciprocity, and trust in others

that facilitate cooperation for mutual

benefit.1 Recently, health scholars have

aggregated individual responses to

national survey data to capture area-

level attitudes of anti-Black racism,

xenophobia, and homophobia to exam-

ine their associations with mortality.2–4

Other studies have used aggregate

individual data from Google searches

and tweets as indicators of prejudicial

social environments.5,6

Questions remain about what a

population-level measure of hope cap-

tures and how it should be applied in

the future. How do other aspects of the

social environment—such as income

inequality, structural racism, and age

distribution—influence and interact

with population hope? Could aggregate

measures of hope miss or underrepre-

sent subpopulations who are

marginalized in society? Do increases

or decreases in hope predict future

morbidity and mortality? Importantly,

do all declines in hope warrant public

health attention and resources equally?

Answers to these questions will help to

determine whether interventions to

address declines in hope are warranted

and, if so, in which circumstances.

IMPLICATIONS FOR
TRACKING HOPE

Riley et al. found that despite the

remarkable hardships that people have

endured during the COVID-19 pan-

demic, Americans remained optimistic

about their futures. In fact, hope signifi-

cantly increased in 2020. This finding

highlights the ability of the nation’s peo-

ple to maintain a hopeful attitude

about the future, even during a crisis

never before experienced by anyone in

this generation. This is a population

strength that should be celebrated and

activated as we rebuild US society. And

yet, a maintenance in ALS drove this

increase in hope, whereas CLS dropped

considerably. What remains to be seen

is whether ALS will continue to remain

stable and whether CLS will improve

with postpandemic recovery efforts.

According to Riley et al., even before

the pandemic levels of hope varied

across the country, with some parts of

the country experiencing declines in

hope. In the past few years, the phrase

“deaths of despair” has been used to

describe the declines in US life expec-

tancy and increases in deaths from sui-

cide, drug overdose, and alcohol use.7

Despair—the absence of hope—has

been linked to numerous poor health

outcomes and increased mortality.

Therefore, tracking despair has

emerged as a barometer of risk of poor

mental health, unhealthy behaviors,
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and preventable mortality. The unique

metric Riley et al. propose may help

with forecasting increases in these pub-

lic health problems for areas experienc-

ing declines in hope.

However, conversations about

despair have focused primarily on

White Americans, and much less atten-

tion has been paid to Americans who

experience long-standing marginaliza-

tion, including Black, Indigenous,

Filipinx, Latinx, and Pacific Islander

communities and other communities of

color, which have been hit hardest dur-

ing the pandemic.8,9 Using a popula-

tion-level measure of hope might hide

or miss subpopulations experiencing

despair because of their minoritized

status in the United States at the inter-

sections of poverty, race/ethnicity,

immigration status, sexual orientation,

gender identity, and disability. More

work is needed to examine what chang-

ing hope means, especially for groups

that have had reasons to despair long

before the pandemic.

Not all increases and decreases in

hope are equivalent or necessarily

require public health intervention. For

example, a decline in hope over time

that is driven primarily by an increase in

CLS with a simultaneous maintenance of

ALS probably does not meet criteria nec-

essary for intervention, especially when

experienced by people already enjoying

societal privilege. At the same time, an

increase in hope that is driven by a

decline in CLS and a maintenance of ALS

may require our attention. Through an

equity lens, interventions may be seen

as more relevant when declines in CLS,

ALS, or both are detected among popu-

lations who are already socially disad-

vantaged because of low education,

poverty, sexism, heteronormativity, rac-

ism, xenophobia, segregation, disability,

and more. These socially constructed

factors are likely to influence and inter-

act with levels of hope.

Furthermore, it is important to keep

in mind that CLS and ALS are subjective

measures based on individual

responses. Although subjectivity is not

inherently problematic, we must con-

sider whether historically oppressed

groups, especially communities of

color, have been socially conditioned to

accept lower objective standards of liv-

ing. This may enable them to maintain

life satisfaction and hope even when

their socioeconomic status is compara-

tively lower. Maintenance or even

increase in hope may be a sign of resil-

ience, but it also does not address the

underlying structural inequality that

contributes to health inequities in these

populations.

Although measures of the social con-

text based on aggregated individual

data may be extremely useful for

research and policy, they must be

applied carefully and with awareness of

their limitations. Research finds that

aggregate neighborhood indices may

underrepresent the needs of those

most vulnerable to experiencing health

inequities in a geographic area (https://

bit.ly/3oYf6sA; Morey et al.10). Future

studies should consider who is repre-

sented (and underrepresented) in

aggregate measures of hope and who

stands to benefit most from interven-

tions into societal hope. These issues

highlight the complexity of examining

changing hope over time and possible

equity issues with using increases and

decreases in hope as an indicator of a

broader public health problem.

CONCLUSIONS

This measure of changes in hope that

Riley et al. provide opens new doors for

public health intervention and

research. As knowledge emerges on

how hope affects morbidity and mortal-

ity over time, major questions remain

about which segments of the popula-

tion are likely to be affected and in

which cases declines in hope warrant

public health intervention. As the

nation recovers from a pandemic, our

attention should turn to how to build

hope into the fabric of society. This will

best be achieved by taking this oppor-

tunity that a pandemic has produced to

build a more equitable society that will

be more resilient and hopeful in the

face of future national crises.
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See also Sun et al., p. 434.

Personal air sensors are increasingly

being used to fill holes in govern-

mental air-monitoring networks and

provide users and their neighbors

with accessible, accurate, and real-

time information about air quality.

These networks are needed given

that governmental air monitors ade-

quately cover only 19% of US coun-

ties.1 But, as Sun et al. report in this

issue (p.434), few studies have exam-

ined disparities in access to personal

air sensors across space. This is criti-

cal because sensor access provides

households with important health-

protective information.

Looking across the state of California,

Sun et al. found that lower socioeco-

nomic status, higher concentrations of

fine inhalable particles with diameters

2.5 micrometers and smaller (PM2.5),

and greater racial/ethnic minority com-

position were associated with fewer

PurpleAir sensors per census tract in

California. For example, poverty rates

were double in tracts without any

sensors, relative to those with three

or more. This study, along with sev-

eral others,2,3 is among the first to

quantify sociospatial disparities

in access to personal air sensors.

Importantly, Sun et al. teased out the

spatial dynamics of nonoperational

sensors, which are more common in

socially disadvantaged tracts, and

analyzed uneven growth in the Pur-

pleAir sensor network through time.

Over the four years under study, they

found that California saw a 20-fold

increase in the number of sensors,

yet socially disadvantaged tracts had

a lower rate of increase than more

advantaged tracts. As PM2.5 is dispro-

portionately concentrated in low-

income, minority neighborhoods in

California,4 Sun et al. and the other

studies2,3 show the double burden

experienced by residents as they also

have reduced access to relevant air

pollution exposure information.

LIMITS TO MARKET-
BASED CITIZEN SCIENCE

The social disparities in PurpleAir sensor

locations documented in California may

reflect broader limitations of market-

based citizen science technologies for

increasing the availability of air pollution

information in an equitable manner.

When not implemented communally,

these citizen science efforts may reflect,

reinforce, and potentially exacerbate

environmental injustices. As Sun et al.

found, Whiter and wealthier California

communities had more sensors soon

after PurpleAir started up, and then the

gap in sensor access grew over time

between disadvantaged and nondisad-

vantaged communities. These gaps

converge with disparities in other air

pollution protective behaviors, such as

wearing air pollution masks and instal-

ling in-home air-filtration systems.5 The

emergence of market-based approaches

to monitoring air quality have shifted

responsibility onto the individual con-

sumer, and these approaches privilege

those with enough affluence to buy sen-

sors for their homes.

There are exceptions to this trend,

as environmental justice communities

(i.e., low income, minority communities

beset by environmental challenges)

have gained access to sensors and

used them to monitor air quality in

their communities. This is happening in

the Glades region of Florida where jour-

nalists installed PurpleAir sensors so

residents could track air pollution from

sugar cane field burning. Residents

used this information to build a legal

case against the farmers for negligence

in burning cane, which is now in federal

court.6 Existing research on social

348 Editorial Grineski et al.

OPINIONS, IDEAS, & PRACTICE
A
JP
H

M
ar
ch

20
22

,V
ol

11
2,

N
o.

3

https://doi.org/10.2105/AJPH.2021.306603


disparities in access to sensors, cou-

pled with cases of “fence-line” environ-

mental justice communities using sen-

sors to aid their cause, highlights how

citizen science may both neglect and

empower disadvantaged communities.

DEMOCRATIZING
CITIZEN SCIENCE

We believe there is a role for universi-

ties, public health departments, environ-

mental agencies, and nongovernmental

organizations to democratize access to

sensors by coordinating efforts to dis-

tribute sensors in socially disadvantaged

communities that lack them. There are

examples of this happening that can

serve as models for other communities.

At the University of Utah, the AirU team

brings sensors and an air quality curricu-

lum to Salt Lake County middle and high

schools.7 In an effort led by Mullen, we

are currently working to install PurpleAir

sensors in Salt Lake County environmen-

tal justice neighborhoods that are

underserved by sensors. Collaborations

between the City of Tacoma (Washing-

ton), Portland State University, and Uni-

versity of Washington have installed sen-

sors in Tacoma and created a structure

to ensure that they stay operational.8 Air

quality agencies have also taken the lead

in distributing sensors. The South Coast

Air Quality District (SCAQD) in California

distributed 400 sensors in environmen-

tal justice communities (Sun et al.). Puget

Sound Clean Air Agency loans sensors

temporarily to residents, educators, and

community groups.9 Nongovernmental

organizations are also active in increas-

ing sensor access in communities with

high need. In California, the Asian Pacific

Islander Forward Movement distributed

50 sensors in northeast Los Angeles

County with financial backing from the

SCAQD.3 Citizens for Clean Air installed

24 sensors near Grand Junction, Colo-

rado, to supplement the two state-run

monitors to better understand how wild-

fire, truck traffic, and natural gas extrac-

tion are influencing local air quality.7

We recommend that these commu-

nity leaders consider prioritizing locat-

ing sensors in community institutions,

like schools, libraries, health care set-

tings, and community centers, instead

of at private homes (or in addition to

private homes), for two reasons. First,

these kinds of partnerships with com-

munity institutions can facilitate sensor

access across a wide range of sociospa-

tial contexts (e.g., at all schools in a dis-

trict), as opposed to disproportionately

at homes in affluent and White neigh-

borhoods. Second, as Sun et al. report,

it may decrease the numbers of sensors

that become nonoperational over time

as these institutions have reliable Inter-

net access and electricity and are less

likely to move than are private citizens.

There are challenges to this approach,

such as the need to install outdoor elec-

trical outlets and troubleshoot public

WiFi settings, which can be overcome

with adequate lead time and committed

people.

CITIZEN SCIENCE AND
SOCIAL CHANGE

There are several different ways in

which sensors can be used to achieve

social change, some of which align

more closely with the democratic ideals

of citizen science than others. When

approached with environmental justice

as the goal, sensors are distributed in

areas with the greatest need, which we

argue should be characterized on the

basis of high levels of PM2.5, reduced

access to sensors, and social disadvan-

tage. Although environmental justice

concerns may guide sensor placement

in particular fence-line communities

(e.g., Florida Glades6), such concerns are

not the driving force. Instead, sensors

tend to be purchased by individuals

residing in relatively affluent neighbor-

hoods (Sun et al. and other studies2,3).

When already privileged people have

prime access to sensors, a real con-

cern is that they may harness that

information to fight local sources of

pollution based on a NIMBY or not-in-

my-backyard mentality. NIMBYism has

the potential to intensify patterns of

environmental injustice by shifting

sources of pollution to already bur-

dened communities with reduced

access to information.10 Finally, there

are applications that fully build on the

democratic ideal of citizen science by

using the public production of PM2.5

data as a catalyst for policy change.

In an ideal world, the information pro-

duced by an equitably distributed citi-

zen science sensor network could be

harnessed to better protect everyone’s

health—for example, by leveraging

changes in US federal PM2.5 standards,

which are sorely needed. A panel of

esteemed scientists “unequivocally and

unanimously concluded that the cur-

rent PM2.5 standards do not adequately

protect public health.”11(p681) In Septem-

ber 2021, the World Health Organiza-

tion boldly cut its recommend annual

average PM2.5 standard in half. Better

monitoring and more PM2.5 data points,

produced by engaged citizen scientists,

could be instrumental in catalyzing

bottom-up demands for US policy

changes in PM2.5 standards.
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See also Collins et al., p. 472.

Collins et al. (p. 472) provide a valu-

able contribution to the tobacco

cessation literature as they found that

a “multilevel, MBI [multimodal behav-

ioral intervention] package initiated in

WIC [Special Supplemental Nutrition

Program for Women, Infants, and Chil-

dren] was acceptable, feasible, and effi-

cacious in promoting long-term smok-

ing abstinence and reported child TSE

[tobacco smoke exposure] reduction”

(p. 479). The findings are important as

this approach, embedding tobacco ces-

sation in community clinics, has poten-

tial to reduce tobacco-related morbidity

and mortality in vulnerable populations.

WIC serves low-income families in the

United States. Low-income populations

have a higher prevalence of smoking

tobacco and initiate cessation assis-

tance and treatment at lower rates,

with greater challenges and less suc-

cess compared with other populations.

Tobacco cessation approaches that

increase cessation rates in low-income

populations can reduce these

disparities.

The study by Collins et al. designed

and tested Babies Living Safe and

Smokefree (BLiSS), a WIC-embedded

intervention that combined best-

practice guidelines for tobacco inter-

vention (Ask, Advise, Refer [AAR]) with a

more intensive multimodal behavioral

intervention (MBI) grounded in tele-

health counseling. The authors hypoth-

esized primarily that AAR plus MBI

would promote greater reductions in

child tobacco smoke exposure than

AAR plus controls. Interestingly, the

hypothesis was supported by self-

reported tobacco smoke exposure

results, but there was no change in

cotinine, a nicotine metabolite, in either

group. The secondary hypothesis,

focused on abstinence outcomes, was

supported better by the findings of the

study. Individuals in the AAR plus MBI

group were more likely to report quit

attempts, had more abstinent days,

and had higher reported and bioveri-

fied abstinence rates.

The intervention designed and tested

by Collins et al. focused on mothers or

female guardians who were smokers

and had a child aged five years or youn-

ger. In addition to early parenthood,

pregnancy and the first postpartum

months are critical windows of opportu-

nity for sustainable tobacco cessation.

Many women quit tobacco as they plan

for pregnancy or during pregnancy.

Recent nationwide estimates indicate

that close to one fourth of women who

smoked before pregnancy quit and

stayed abstinent through pregnancy.1

However, most women who quit before

or during pregnancy relapse within six

months of birth.2 It is essential that

maternal smoking is screened and ces-

sation support is offered as early as

possible before pregnancy and during

pregnancy and that cessation-

assistance programs continue to sup-

port women through the critical first

postpartum months.

WIC is designed to serve low-income

pregnant, postpartum, and breastfeed-

ing women, and children up to age five

years. For perspective, WIC served

close to 12 million participants in

2018,3 of which approximately 1.2 mil-

lion were pregnant women. In addition

to WIC benefits, low-income maternal

smokers have access to cessation sup-

port through prenatal and postnatal

home visiting programs funded by the

federal government (e.g., the Maternal,

Infant, and Early Childhood Home Visit-

ing Program) or by states via Medicaid.

Home visiting programs are available in

all US states to the most vulnerable

families.4 For example, in 2020, approx-

imately 70% of participating families

had household incomes at or below

the federal poverty level threshold, as

determined by the US Department of

Health and Human Services, and close

to 80% relied on Medicaid or the

Children’s Health Insurance Program.

Medicaid pays for close to half of the

pregnancies and births in the United

States. The prepregnancy and preg-

nancy tobacco smoking rates among
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Medicaid-insured women are approxi-

mately three times higher than among

women with private insurance.

Home-visiting programs are available

during pregnancy and, in general, the

first year of the infant’s life. Trained pro-

fessionals (e.g., nurses, social workers,

nutritionists) or community health

workers meet regularly with pregnant

women and parents of young children

who want support. Home visitors evalu-

ate families and provide services tai-

lored to needs, including screening and

providing brief interventions and refer-

rals for tobacco cessation and overall

care coordination. For example, the

Maternal and Infant Health Program5,6

is available to all Medicaid-insured

women during pregnancy and up to 12

months after delivery. Maternal and

Infant Health Program home visitors

use motivational interviewing techni-

ques and best-practice guidelines7

(e.g., 5 R’s, 5 A’s) to encourage smokers

to set a quit date and follow a quit plan,

including referrals to the Michigan Quit

Line Program and recommendations to

use a cessation smartphone tool (e.g.,

QuitGuide app, SmokeFreeMOM text

messages). In addition to WIC, embed-

ding more intensive cessation interven-

tions in home-visiting programs may

further benefit maternal smokers and

their families as home visiting begins

during pregnancy and includes screen-

ing and care coordination during and

after pregnancy, and providers are

often trained in behavioral counseling.

Collins et al. highlight null cotinine

results and relatively low absolute quit

rates as the main limitations of the

BLiSS intervention. Life partners,

extended family, or peers smoking in

the homes may have contributed to the

null cotinine findings, despite BLiSS

increasing maternal quit and absti-

nence rates. In addition, living with a

partner who smokes or having family or

peers who smoke reduces the likeli-

hood of maternal tobacco cessation.8

At the same time, partner, family, or

peer cessation support may be a prom-

ising approach to increase maternal

tobacco cessation rates.9 Peer support

smoking cessation programs emerge

as effective and empowering and may

be of great importance for vulnerable

populations who have fewer opportuni-

ties to access cessation assistance pro-

grams.10 The existing evidence sup-

ports the idea that future tobacco

cessation programs for vulnerable

maternal smokers should consider

family or peer support components.

The BLiSS intervention by Collins et al.

included a smartphone mobile app

component. The potential of mobile

health, especially smartphone-based

strategies, to increase the effectiveness

and reach of tobacco cessation inter-

ventions in underserved populations,

who access cessation assistance and

treatment at lower rates, is great given

the large and expanding smartphone

ownership. Apps leverage the unique

functionality of smartphones, including

artificial intelligence, to deliver mes-

sages and content deeply tailored using

momentary assessments including

cravings, stress, and need for support.

Embedding effective tobacco cessa-

tion interventions in WIC, home visiting,

and other safety-net programs may be

successful strategies to increase cessa-

tion rates among low-income maternal

smokers. Such strategies have great

potential to reduce tobacco disparities

as low-income populations have a

higher tobacco smoking prevalence

and initiate cessation assistance and

treatment at lower rates, with greater

challenges and less success compared

with other smokers. While brief embed-

ded tobacco cessation interventions,

which are the norm, showed some suc-

cess, more intensive multilevel inter-

ventions including telehealth and

mobile health components and consid-

eration of family or peer support may

be more effective. To maximize reach

and effectiveness, efforts need to start

early during pregnancy and continue

after the birth and through infancy and

childhood. States and communities

should use the existing infrastructure,

such as statewide prenatal and post-

partum home-visiting programs and

WIC, available to the majority of low-

income pregnant women and mothers,

to engage maternal smokers early in

cessation assistance programs. Fur-

thermore, to ensure the largest

tobacco cessation impact and improve

the long-term health of families, addi-

tional coordination is needed between

federal (e.g., WIC) and state (e.g., Medic-

aid) programs, between clinical and

community care, and during pregnancy,

through the transition to postpartum

care, and through the early years of

childhood.
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See also Strassle et al., p. 453.

In their article “COVID-19-Related

Discrimination Among Racial/Ethnic

Minorities and Other Marginalized Com-

munities in the United States,” Strassle

et al. (p. 453) provide an excellent

descriptive analysis of the prevalence

of COVID-19–related discrimination

by race/ethnicity in the United States

between December 2020 and February

2021. The authors begin by acknowl-

edging the increasing anti-Asian senti-

ment driven by references to COVID-19

as the “Chinese flu.” However, in contrast

to early reports of COVID-19–related dis-

crimination that focused primarily on

Asian Americans, Strassle et al. extend

this work beyond Asian, Black, Latino,

and multiracial groups to also include

American Indian/Alaska Native and Native

Hawaiian/Pacific Islander groups. The

authors also examine Asian subpopula-

tions, highlighting the potential hetero-

geneity within this population. Using

a modified version of the Everyday Dis-

crimination Scale explicitly designed to

capture discrimination because of

COVID-19, more than 22% of the sample

reported exposure to discriminatory

behaviors, and over 42% reported peo-

ple being afraid of them. Unsurprisingly,

every racial/ethnic group reported more

discrimination experiences because of

COVID-19 than White populations. Asian

followed by Latino and American Indian/

Alaska Native populations reported the

highest prevalence of discrimination

experiences. Although not significantly

different from other Asian subpopula-

tions, Vietnamese adults reported the

most COVID-19–related discrimination,

and Japanese adults reported the least

COVID-19–related discrimination. Small

sample sizes within Asian subpopula-

tions may have precluded the ability to

estimate statistically significant differ-

ences. However, the substantial

variation in COVID-19–related discrimi-

nation reports should encourage future

studies to disaggregate within racial/

ethnic subgroups, when possible, for

Asian populations, as well as other

minoritized populations. In addition to

race/ethnicity, other socially disadvan-

taged groups, namely those with lower

levels of education, low income, nonna-

tive English speakers, and individuals liv-

ing in rural areas, were also significantly

more likely to report COVID-19–related

discrimination. Notably, these are all

groups with higher levels of COVID-19–

related morbidity and mortality. This arti-

cle highlights the ubiquity of COVID-19–

related discrimination and the salience of

race/ethnicity among minoritized popula-

tions.1 Therefore, this editorial aims to

discuss howwe can expand theory to fully

understand the impacts of COVID-19–

related discrimination and make rec-

ommendations for reducing its nega-

tive impacts.

EXPANDING THEORY
ON COVID-RELATED
DISCRIMINATION

The most prominent discourse of dis-

crimination in the literature has focused

on discrimination against racial/ethnic

minority groups, particularly Black Ameri-

cans.2,3 However, Black Americans in

this study did not report more COVID-19–

related discrimination than other racial/

ethnic minoritized or socially disadvan-

taged groups, despite the overwhelm-

ing media coverage of excess COVID-19

rates in this group. This could be attrib-

utable to Black Americans’ experiencing

discrimination frommultiple sources

and being less likely to attribute these

experiences to COVID-19. Regardless

of the underlying causes, these findings

highlight the importance of COVID-19–
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related discrimination for many disadvan-

taged groups. Discrimination is defined

as marginalization and differential treat-

ment of a person who is a member of a

stigmatized population.4 This treatment

shapes risks and opportunities that have

profound impacts on health. The empirical

literature on discrimination and health

has largely examined relationships

between discrimination and chronic con-

ditions,3 including heart disease,5 diabe-

tes, and chronic kidney disease,6 via

stress pathways that influence physiologi-

cal processes resulting in poor health.2,3

Although COVID-19–related discrimina-

tion may have long-term effects on health

via these pathways, the immediacy of

experiences of discrimination because of

COVID-19 affords us the opportunity to

expand existing theoretical frameworks

and enhance the discourse on the short-

term health consequences of

discrimination.

One of the most salient effects of dis-

crimination is physical violence. Indeed,

Strassle et al. highlight national trends

of increasing physical violence toward

older Asian adults, although their data

do not show significantly higher reports

of discrimination in this population.

There are many other pathways that

may link COVID-19–related discrimina-

tion with shorter-term health outcomes

directly through health behaviors or

through social pathways. For example,

discrimination attributed to being a

member of a sexual minority group is

directly related to substance use behav-

iors just 2 hours after the discriminatory

encounter.7 It is possible that COVID-19–

related discrimination also leads to neg-

ative coping behaviors, such as sub-

stance use, in the immediate aftermath

of exposure to discriminatory treat-

ment, and these relationships should

be explored. Another pathway through

which COVID-19–related discrimination

may impact health, albeit indirectly, is

through the restriction of health oppor-

tunities via relationships that are cut off

because of fear of the person who

might have COVID-19. Discrimination

attributed to being a person who uses

drugs or someone who has spent time

in jail significantly shapes the level of HIV

risk in their social network.8 So, the isola-

tion that a person experiences because

of COVID-19–related discrimination may

inadvertently increase their risk of dis-

ease transmission because their oppor-

tunities for exposure to lower-risk groups

is limited. This isolation may also nega-

tively influence the employment and eco-

nomic opportunities available to them

and ultimately affect health because of

lack of access to health insurance or abil-

ity to pay for care.2,3 The myriad ways

that discrimination can immediately affect

health directly and indirectly through

upstream social determinants should

be included in theoretical frameworks

to further guide the literature.

STRUCTURAL
INTERVENTIONS IMPACT
DISCRIMINATION

Strassle et al. and countless other

scholars have highlighted the fre-

quency with which discrimination is

reported, regardless of what discrimi-

nation is attributed to, particularly

among populations of color. Identifica-

tion of the scope of the problem begs

us, as public health practitioners, to

develop strategies to reduce discrimi-

nation and its negative effects on

health. Strassle et al. suggest that one

way to contend with racism and xeno-

phobia related to pandemics is to

enhance public health and media mes-

saging. Structural interventions that

promote culturally appropriate media

messaging are powerful because they

reach a broad group of people before

and after they become exposed to dis-

crimination.9 Current interventions

have been limited to the individuals

who experience discrimination or per-

petrate discrimination. Thus, the reach

of structural media messaging interven-

tions could (1) reduce those who

become exposed to discrimination by

reshaping the ideas people have about

racial/ethnic minoritized groups and (2)

limit the need to develop individual-

level interventions to prevent negative

consequences among those who have

been exposed to discrimination because

media messages can continuously and

simultaneously reach massive audien-

ces.9 Public health practitioners should

improve our ability to create and dissem-

inate structural media messaging inter-

ventions across all media platforms and

partner with health technology experts

and media influencers who, if trained,

could be highly effective in health educa-

tion provision.10 In doing so, we can

directly tackle media mis- and disinfor-

mation sources and challenge them

when they spread discriminatory infor-

mation. Effectively communicating with

all groups of people and intercepting

inaccurate health information is critical to

reducing negative consequences result-

ing from COVID-19–

related discrimination.

Other structural interventions that

shape social policies to prevent dis-

crimination and promote equitable

health and economic resources

should also be implemented to

reduce discrimination and its nega-

tive effects. By acknowledging the

extreme costs of discrimination on

health, these policies could criminal-

ize discriminatory behaviors and reg-

ulate accessibility of health resour-

ces for all populations. Quantifying

the health-related savings if
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discrimination were nonexistent

could encourage structural policy

interventions.11

CONCLUSION

Strassle et al. further a critically important

understanding of COVID-19–related

discrimination by racial/ethnic group.

The theoretical frameworks guiding the

examination of discrimination and health

relationships should be expanded to

explore short-term social pathways. To

reduce discrimination and its negative

health effects, structural interventions

should be implemented.
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See also Kenworthy and Igra, p. 491.

In an important new study of crowd-

funding campaigns for health-related

needs, Kenworthy and Igra (p. 491) detail

findings from an analysis of nearly

437596 US-based health-related crowd-

funding campaigns on the GoFundMe

crowdfunding platform. These cam-

paigns stretch from 2016 through 2020,

and nearly half were initiated in 2020.

The campaigns Kenworthy and Igra ana-

lyzed raised more than $2 billion, though

this was well short of their overall goal of

nearly $8.5 billion. Their success in reach-

ing their goals differed greatly, with

16.1% of campaigns raising no money

(rising to more than one third of cam-

paigns in 2020). Not surprisingly, Kenwor-

thy and Igra found a positive correlation

between campaign prevalence and local

medical debt and uninsurance rates.

However, campaigns in areas with higher

medical debt and rates of uninsured peo-

ple had less success in raising funding.

Moreover, the number of donations and

amount of money raised per campaign

were lowest in low-income quintiles. In

short, this research demonstrates that in

the United States, medical crowdfunding

is of limited use in meeting health-related

needs and does the least to help those

most in need of financial support.

GROWING EVIDENCE OF
CROWDFUNDING’S
INEQUITIES

These findings support and add impor-

tant details to an existing body of work

on the inequities found in health-related

crowdfunding, much of which has been

developed by Kenworthy, Igra, and their

colleagues. Just as US-based health-

related crowdfunding campaigns tend

not to reach their fundraising goals, the

same is true for China-based1 and UK-

based2 crowdfunding campaigns. As Ken-

worthy and Igra show, campaigns in

wealthier and better insured areas tend

to benefit from social networks that are

more able to donate to support their

campaigns. Other studies have empha-

sized that higher rates of postsecondary

education and home ownership are also

positively correlated with campaign

success.3,4

How much money is donated to

crowdfunding campaigns is shaped by

a number of factors that further

demonstrate the inequities of this prac-

tice. Evidence suggests that racialized

minorities in the United States are less

successful with crowdfunding, including

Black, Asian, Native American, and

Hawaiian residents.3,4 Among Cana-

dians crowdfunding for support with

access to health care and education,

visible minorities are less likely to use

crowdfunding and receive less financial

support than White Canadians.5 There

are significant inequities regarding who

uses and takes on the labor of crowd-

funding as well. Men and women in

medical crowdfunding campaigns make

up a similar proportion of recipients.

However, women are greatly overrep-

resented among campaign organizers,

including 80% of those campaigning on

behalf of others in one study.4

The kind of need being supported

shapes crowdfunding success as well,

including in health-related campaigns.

In a study on Canadians seeking help

accessing addiction treatment services,

only 1.6% of the amount requested

was donated.6 Although it is hard to say

with certainty in this case, the stigma-

tized nature of addiction may have con-

tributed to the very low overall success

of these campaigns. Many other factors

are associated with campaign success

that raise potential concerns regarding

the fair distribution of health-related

resources, including the campaigner’s

number of social media contacts, rela-

tionships with the news media, and

facility with online technologies.

Although not all disparities in crowd-

funding outcomes are clearly unfair—for

example, donors could disproportion-

ately support needs related to severe

diseases—the disparities identified by

Kenworthy, Igra, and other researchers

catalog a range of problematic inequities

in crowdfunding.
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GOFUNDME’S ROLE

Clearly describing the many inequities

created by charitable crowdfunding is

important for several reasons. First,

GoFundMe in particular has a history of

denying that this problem exists. The

company’s previous chief executive

officer, Robert Solomon, called concerns

that crowdfunding increases socioeco-

nomic inequalities “hogwash” and dis-

missed research supporting this concern

as based on “limited data sets.”7 As Ken-

worthy and Igra note, however, crowd-

funding campaigns that raise no funds

are regularly deleted by users and, pos-

sibly, by the GoFundMe crowdfunding

platform itself. Thus, if anything, studies

looking at historical patterns in the dis-

tribution of crowdfunding resources

may underestimate the number of

campaigns raising no money and the

inequities in crowdfunding as a practice.

Perhaps GoFundMe and other crowd-

funding platforms have access to proprie-

tary data that support another conclusion.

If so, they have an obligation to make

these data public rather than dismissing

contrary findings out of hand.

Second, GoFundMe is increasingly

engaging in a public relations approach

of shifting attention from the inadequa-

cies of crowdfunding as an ad hoc social

safety net to the failures of the US gov-

ernment, in particular, to provide ade-

quate social supports. This push includes

an editorial by the current GoFundMe

chief executive officer, Tim Cadogan, in

USA Today calling for a pandemic relief

package from the US Congress, stating

that “our platform was never meant to

be a source of support for basic needs,

and it can never be a replacement for

robust federal COVID-19 relief that is

generous and targeted to help the

millions of Americans who are

struggling.”8 Cadogan has also encour-

aged the US public to sign up for health

insurance coverage on HealthCare.gov

because “we don’t view GoFundMe as a

substitute for more comprehensive

access to health care for everybody.”9

These sentiments are absolutely cor-

rect—GoFundMe and other crowdfund-

ing platforms are not a substitute for

adequate social supports, including uni-

versal health care coverage. However,

focusing on the government’s shortcom-

ings without also acknowledging and

addressing the inequities found in crowd-

funding serves to mask these platforms’

own failings.

Finally, GoFundMe has established a

not-for-profit arm that pools donations

for underserved needs, racialized minori-

ties, and victims of discrimination through

its charitable GoFundMe.org platform.

It has done so with the explicit aim of

addressing “the inequalities we see in

our own community.”10 This effort has

the potential to address some of the

inequities in charitable crowdfunding

by not pitting recipients of donations

against one another for the public’s

attention and elevating the visibility of

causes benefiting underserved groups.

However, the inequitable for-profit arm

of GoFundMe remains much more visi-

ble than its nonprofit arm, and recipients

of these pooled donations are often

drawn from campaigns hosted on the

for-profit entity. Furthermore, the phil-

anthropic promotion of causes raises

its own questions about equity regard-

ing which individuals and causes benefit

from these institutions. As GoFundMe

moves into picking winners and losers

through its philanthropic efforts, it pro-

duces another layer of opacity in its

activities.

THE POVERTY OF
CROWDFUNDING AS A
SOLUTION TO NEED

Kenworthy and Igra’s research makes

the inequitable public health impact of

charitable crowdfunding clear. It also

demonstrates the need for more

research on this topic. Continued

research is needed on the geographic

context of inequities in crowdfunding,

including how different health sys-

tems, formal social safety nets, and

socioeconomic disparities affect the

distribution of funds raised through

crowdfunding. Better understanding

is needed on how different health-

related needs, including stigmatized

needs, impact the distribution of

resources in online crowdfunding.

Although health-related crowdfund-

ing is the largest category of charita-

ble crowdfunding, less is known

about the distribution of crowdfund-

ing resources for housing, legal rep-

resentation, education, and other

essential needs. Finally, these find-

ings should drive continued research

into how crowdfunding for health-

related needs can be more equitable,

including by promoting nonprofit

platforms that pool donations with an

aim toward health equity and both

highlighting and seeking to address

underlying institutional injustices.11

That said, Kenworthy and Igra’s

research removes any doubt that

crowdfunding is an inequitable and

unacceptable surrogate for universal

social supports for health-related

needs. As they suggest, universal

health coverage and other social sup-

ports are needed to make health-

related crowdfunding less necessary.

Crowdfunding platforms such as
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GoFundMe did not create the underlying

social inequities around wealth, race,

gender, and other factors that are repro-

duced by crowdfunding. Moreover, they

are not the only stakeholders responsible

for addressing these underlying inequi-

ties and the factors driving people to use

crowdfunding for health-related needs.

That said, where their business practices

support and amplify inequities in crowd-

funding outcomes, they have their own

work to do in ameliorating these prob-

lems.
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See also Perales et al., p. 482.

In their study published in this issue

of AJPH, Perales et al. (p. 482) drew

from a 2020 Australian data set to

demonstrate a significant association

between the use of inclusive language

in the workplace and a multidimen-

sional measure of well-being at work in

a sample of more than 400 trans- and

gender-diverse (TGD) people (including

transgender, nonbinary, agender, and

other gender minority people) working

for more than 100 unique employers.

This study is notable both for its rela-

tively large sample size (given the

underresearched and often invisible

nature of this population) and for its

inclusion of workplace-level data (i.e.,

indicators of inclusive language use

from both TGD and cisgender employ-

ees in each workplace setting). The

resulting findings are the first, to our

knowledge, to empirically establish the

relationship between trans-inclusive

language and mental well-being at work,

and they offer important extensions to

our knowledge of the contribution of

employment-related discrimination to

the health of TGD people.1

Why is trans-inclusive language in the

workplace (and beyond) a public health

issue? Work and working conditions

are widely accepted as important

components of the social determinants

of health (https://bit.ly/3qsb6Qv).

Although less formally acknowledged,

many scholars and advocates argue

that gender identity, meaning one’s

internal experience and sense of gen-

der, should also be considered a social

determinant of health: TGD people

experience profound health inequities,

often associated with exposure to

gender-related stigma and discrimina-

tion.2 Indeed, these disparities are so

stark that, in recent years, special sec-

tions have been devoted to TGD health

in both AJPH and the Lancet.3,4

These health inequities are linked to

economic and other structural inequi-

ties. For example, highlighting the dis-

proportionately high prevalence of HIV

in TGD populations, Becasen et al. have

noted the relevance of recognizing

social and economic vulnerabilities sys-

temically affecting this population as

factors that likely increase HIV risk.5

Indeed, structural and interpersonal

discrimination, experienced by TGD

people as cisnormativity and transpho-

bia, limit TGD people’s access to the

health benefits of work. A national US

study identified that TGD people were

more than twice as likely to be living in

poverty (29%) as cisgender people; this

is likely attributable to unemployment

rates that are three times the national

average, earning lower wages than

their cisgender counterparts, and

experiencing workplace discrimination

and harassment that result in being

fired, resigning, or being denied promo-

tion. These patterns are compounded

when intersectional marginalization is

considered (https://bit.ly/3z7nQjI). Cor-

roborating findings from Canada indi-

cate that TGD people face higher rates

of employment discrimination (2.2

times) and harassment (2.5 times) than

do their cisgender peers, despite work-

place protections.1 Almost 30% of TGD

people reported that they were, or

thought they were, fired for being TGD,

whereas 50% were, or thought they

were, denied a job for being TGD

(https://bit.ly/32CvJBm).

To understand the implications of the

work of Perales et al., it is helpful to drill

down into what was meant by inclusive

language in their study. The key explan-

atory variables in the study centered on

using correct pronouns and other asso-

ciated gender markers (e.g., names).

For example, TGD people were asked

whether people made an effort to use

their personal pronouns, and cisgender

heterosexual people were asked if they

would be comfortable using “they/

them/their” pronouns for a nonbinary

person at work. We believe that trans-

inclusive language includes any and all

measures used to account for the iden-

tities of TGD people and that the indica-

tors Perales et al. used are necessarily

proxies of a broader concept. However,

if we reframe the authors’ findings in

the simplest possible terms, we see

that TGD people reported improved

well-being in workplaces where their

co-workers felt comfortable referring to

them using the correct pronouns.

Use of trans-inclusive language—

including the use of correct pronouns,

affirming gendered terms such as hon-

orifics (e.g., Ms., Mr., Mx.), and the pro-

motion of gender-neutral language

(“people” instead of “men” or “women”)

360 Editorial Ross et al.

OPINIONS, IDEAS, & PRACTICE
A
JP
H

M
ar
ch

20
22

,V
ol

11
2,

N
o.

3

https://doi.org/10.2105/AJPH.2021.306602
https://bit.ly/3qsb6Qv
https://bit.ly/3z7nQjI
https://bit.ly/32CvJBm


where appropriate—has a profound

impact on the comfort and psychologi-

cal safety of TGD people in the institu-

tions with which they must interact; this

includes, as demonstrated by Perales

et al., the workplace. For many TGD

people, being referred to by incorrect

pronouns is experienced as a microag-

gression: a seemingly innocuous

exchange that contains negative mes-

saging about the group (in this case,

the notion that a TGD person’s gender

identity does not merit recognition).

Ample research has established a strong

and negative relationship between

exposure to microaggressions and TGD

health.6 This is because use of trans-

inclusive language, including correct pro-

noun use, is a fundamental component

of gender affirmation, that is, the pro-

cess whereby someone receives social

recognition of their gender identity or

expression, including via legal, social, or

medical means.7 For example, Scheim

et al. found that TGD people whose gen-

der identity matched their legal docu-

ments (correct name and gender

marker) had a 32% reduction in serious

psychological distress and an approxi-

mately 25% reduction in suicidality than

did those whose identification did not

match their gender identity.8

Pronouns—single syllable words that

roll off our tongues somany times in a

single day—structure what is possible

with respect to gender identity and can

reinforce a gender binary with their use.

This is likely why there is such resistance

to using pronouns that do not neatly

correspond to how an individual’s gen-

der is perceived or to using pronouns

such as “they/them” that do not align

with binary gender. Although they are

simple words, using pronouns correctly

for TGD people challenges the binary

gender system that underpins somuch

of dominant Eurocentric, colonial social

structures—the binary system that is

necessary to uphold systems of patriar-

chy andmisogyny. These tiny words do

somuch work and carry somuch signifi-

cance, not just for TGDpeople but for all

who are affected by these systems of

oppression. Through this lens, pro-

nouns are truly a public health issue.

At the same time, it really is that sim-

ple. As Perales et al. demonstrate, an

important step in creating trans-affirm-

ing workplaces is to ensure that all

employees are able to respect and

affirm TGD peoples’ identities through

the use of correct pronouns and

related gender markers. This could be

accomplished through, for example,

workplace training, including instruc-

tion in using trans-inclusive language

and information about its role in

addressing health and other inequities

for TGD people; regular evaluations of

organizational culture with respect to

trans-inclusive language; and equity in

hiring and promotion to ensure that

TGD people are in positions in organi-

zations that enable them to actively

participate in these and other neces-

sary interventions (the Appendix

provides resources [available as a sup-

plement to the online version of this

article at http://www.ajph.org]). As a sig-

nificant global workforce with an imper-

ative to address health inequities,

employers in the public health sector

are well positioned to show leadership

in this domain. We hope that through

such action, the workplace can evolve

to affirm the identities of TGD people

and serve as a catalyst—rather than an

impediment—to reduce social inequi-

ties and improve health in this popula-

tion.
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See also Rider et al., p. 499.

As a nonbinary public health advo-

cate, therapist, and researcher

and as a parent of a trans girl, I am

both moved and troubled by Rider

et al.’s article in this issue of AJPH

(p. 499). I want to thank and congratu-

late the authors for studying an

extremely important yet underexa-

mined topic in this put-at-risk popula-

tion, and I thank AJPH for shedding light

on this public health issue. As a sex

work rights activist, it is important for

me to clarify that sex trading among

youths is psychologically, legally, and

morally distinct from sex trading among

adults. As such, trading sex as youths

is, by nature, exploitative.

Trading sex is an extreme risk factor

for mental health challenges, including

suicide and self-harm among youths,

and especially among transgender and

gender diverse (TGD) youths. Approxi-

mately 6% of TGD 9th and 11th graders

report having traded sex in their rela-

tively short lifetimes. More than three

quarters of TGD youths who traded sex

attempted to end their lives by suicide.

This is a public health catastrophe.

Think about Layla, a 16-year-old Black

trans girl, who trades sex to buy food

and sleep in someone’s place to spend

the freezing winter nights indoors. Con-

sider the multiple systems that actively

pushed Layla to trade sex: the rejecting

family; the overburdened school staff

who do not understand why Layla is

struggling academically; the lack of

community support for TGD youths

due to lack of funding by the city and

state; and the transphobic laws and

policies, along with pervasive negative

attitudes toward TGD individuals in the

United States.

Sex trading among youths is a result

of the unjust lack of support, resour-

ces, and programs designed to

empower youths, especially TGD

youths. Put differently, sex trading

among TGD youths is an indicator of

failure at multiple levels, including the

family, school, community, city, state,

and federal systems. Clearly, there is a

dire need for multilevel public health

interventions and programs address-

ing sex trading among youths, espe-

cially among TGD youths. In fact, we

need interventions far earlier in the

trajectory into sex trading. Tangible

intervention recommendations

to address sex trading among TGD

youths, along with its antecedents and

consequences across multiple levels

are included (Box 1).

To continuously inform and refine

multilevel intervention programs, fur-

ther research on TGD youths who

trade sex is warranted. First, investigat-

ing the individual, interpersonal, and

institutional risk factors for sex trading

is critical to further elucidate trajecto-

ries into sex trading and to identify

more intervention targets to eliminate

sex trading among TGD youths. Sec-

ond, given the alarming rates of suicide

attempts and self-harm among TGD

youths who trade sex, examining famil-

ial, school, community, and other

structural resilience factors is particu-

larly needed. Third, applying syndemics

theory to research about sex trading

among TGD youths may prove benefi-

cial because sex trading often coexists

with other syndemic conditions, such

as housing instability, polysubstance

use, childhood trauma, and intimate

partner violence.11 Fourth, to protect

TGD youths, future studies would ben-

efit from inquiring with whom they

traded sex and for what purposes.

Last, given that most TGD youths who

traded sex identified as LGBQ1 and

of color, employing an intersectional

framework in future research is essen-

tial to identifying the unique needs of

TGD youths who trade sex.

I call on public health researchers,

advocates, and policymakers to direct
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much-needed attention to TGD youths,

especially those who trade sex, so that

we can protect and allow them to lead

thriving, fulfilling, and self-actualized

lives. We owe it to them. #TransLives-

Matter
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BOX 1— Multilevel Intervention Recommendations to Address Sex Trading Among Transgender and
Gender Diverse Youths

Level Intervention Recommendations

Familial Multidimensional family therapy, including psychoeducation, support groups, and coaching for both TGD youths and their
family members about gender diversity and risks related to family rejection1

School 1. Specialized training for school personnel about gender diversity and risk factors associated with transphobic
discrimination, including poor mental, physical, and sexual health; academic challenges; housing instability; and sex
trading

2. Specific training for school personnel to identify, intervene, and eliminate anti-TGD discrimination and harassment
3. Gender and sexuality alliances to empower TGD youths2

4. Respectful gender neutral/inclusive spaces and policies (e.g., bathrooms, school events, antibullying and antidiscrimination
policies, and respecting TGD students’ names and pronouns in school records)2,3

5. Extended and personalized guidance for TGD youths about education and career opportunities during and after graduating
from high school

Health care 1. Depathologize and promote affirmation and celebration of gender diversity
2. Training about the unique needs, challenges, resiliencies, and strengths of TGD individuals, especially youths, for all health

care providers, particularly family doctors and mental health providers (include those in training). Such training initiatives
must include anti-TGD bias reduction efforts to ensure affirming services for TGD individuals4,5

3. Develop culturally informed and trauma-informed screening and treatment protocols for TGD youths, with a focus on
suicide, self-harm, and substance use prevention6,7

4. Develop best practice guidelines for mental health treatment of TGD youths who trade sex8

The broader LGBTQ1

community
1. Initiatives by LGBTQ1 organizations to support and empower TGD youths who trade sex, especially those of color. Such

initiatives could provide food and shelter, self-defense training, career counseling and financial management, support
groups, academic resources (e.g., tutoring), and legal clinics

2. Trauma-informed mental health counseling with an emphasis on suicide and self-harm prevention7

3. TGD-affirming sexual health counseling and testing for sexually transmitted infections9,10

4. Substance use screening and treatment

County/city 1. Training of child protective services personnel about the risks of familial rejection, including trauma, housing instability,
and sex trading among TGD youths

2. Training of police and law enforcement officers about gender diversity, risks associated with anti-TGD discrimination and
violence, and framing sex trading among youths as exploitation (without further victimizing them)

3. Further education and information for city departments/agencies of education, labor, health, child/youth services, and
housing and human rights commissions about the unique needs of TGD youths, specifically those who trade sex

4. Greater funding for LGBTQ1 community organizations for TGD-specific programs, especially those who trade sex
5. Development and maintenance of specialized shelters and services for LGBTQ1 youths facing housing instability, along

with TGD-affirming services in nonspecialized shelters and housing resources

State 1. Make laws and policies protecting TGD youths, particularly those who trade sex, by removing any criminal charges for sex
trading

2. Create outreach programs to identify TGD youths at risk for or already trading sex
3. Offer immediate tangible housing, health care, and other resources to ensure their safety and well-being (with special

attention to those who were trafficked)
4. Increase funding for city government and agencies to design specific programs for TGD youths, including those who trade

sex

Federal 1. Make laws to further protect the safety and well-being of TGD individuals, especially youths, with an emphasis on Black,
Indigenous, and other TGD of color

2. Include gender identity as a protected class so that discrimination based on one’s gender identity/expression would be
considered unlawful

Note. LGBTQ15 lesbian, gay, bisexual, transgender, queer, and other sexual and gender diverse populations; TGD5 transgender and gender diverse.

OPINIONS, IDEAS, & PRACTICE

364 Editorial Antebi-Gruszka

A
JP
H

M
ar
ch

20
22

,V
ol

11
2,

N
o.

3

mailto:nadav@heartspace-therapy.com
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306690


REFERENCES

1. Malpas J. Between pink and blue: a multi-
dimensional family approach to gender noncon-
forming children and their families. Fam Process.
2011;50(4):453–470. https://doi.org/10.1111/j.
1545-5300.2011.01371.x

2. McGuire JK, Anderson CR, Toomey RB, Russell ST.
School climate for transgender youth: a mixed
method investigation of student experiences and
school responses. J Youth Adolesc. 2010;39(10):
1175–1188. https://doi.org/10.1007/s10964-010-
9540-7

3. Hatzenbuehler ML, Birkett M, Van Wagenen A,
Meyer IH. Protective school climates and
reduced risk for suicide ideation in sexual minor-
ity youths. Am J Public Health. 2014;104(2):
279–286. https://doi.org/10.2105/AJPH.2013.
301508

4. Antebi-Gruszka N, Cain D, Millar BM, Parsons JT,
Rendina HJ. Stress-related growth among trans-
gender women: measurement, correlates, and
insights for clinical interventions. J Homosex.
2021;2021:1–24. https://doi.org/10.1080/
00918369.2021.1921511

5. Antebi-Gruszka N, Friedman AA, Schrimshaw EW.
Character strengths and their associations with
well-being and mental distress among lesbian,
gay, bisexual, and queer individuals. J Gay Lesbian
Soc Serv. 2021;33(2):157–179. https://doi.org/10.
1080/10538720.2020.1859424

6. Scheer JR, Antebi-Gruszka N. A psychosocial risk
model of potentially traumatic events and sexual
risk behavior among LGBTQ individuals. J Trauma
Dissociation. 2019;20(5):603–618. https://doi.org/
10.1080/15299732.2019.1597815

7. Antebi-Gruszka N, Scheer JR. Associations
between trauma-informed care components and
multiple health and psychosocial risks among
LGBTQ survivors of intimate partner violence.
J Ment Health Couns. 2021;43(2):139–156. https://
doi.org/10.17744/mehc.43.2.04

8. Antebi-Gruszka N, Spence D, Jendrzejewski S.
Guidelines for mental health practice with clients
who engage in sex work. Sex Relation Ther. 2019;
34(3):339–354. https://doi.org/10.1080/146819
94.2019.1573978

9. Antebi-Gruszka N, Talan AJ, Reisner SL, Rendina
HJ. Sociodemographic and behavioural factors
associated with testing for HIV and STIs in a US
nationwide sample of transgender men who
have sex with men. Sex Transm Infect. 2020;
96(6):422–427. https://doi.org/10.1136/sextrans-
2020-054474

10. Restar A, Jin H, Breslow AS, et al. Developmental
milestones in young transgender women in two
American cities: results from a racially and ethni-
cally diverse sample. Transgend Health. 2019;4(1):
162–167. https://doi.org/10.1089/trgh.2019.0008

11. Parsons JT, Antebi-Gruszka N, Millar BM, Cain D,
Gurung S. Syndemic conditions, HIV transmission
risk behavior, and transactional sex among
transgender women. AIDS Behav. 2018;22(7):
2056–2067. https://doi.org/10.1007/s10461-018-
2100-y

OPINIONS, IDEAS, & PRACTICE

Editorial Antebi-Gruszka 365

A
JP
H

M
arch

2022,Vol112,N
o.

3

https://doi.org/10.1111/j.1545-5300.2011.01371.x
https://doi.org/10.1111/j.1545-5300.2011.01371.x
https://doi.org/10.1007/s10964-010-9540-7
https://doi.org/10.1007/s10964-010-9540-7
https://doi.org/10.2105/AJPH.2013.301508
https://doi.org/10.2105/AJPH.2013.301508
https://doi.org/10.1080/00918369.2021.1921511
https://doi.org/10.1080/00918369.2021.1921511
https://doi.org/10.1080/10538720.2020.1859424
https://doi.org/10.1080/10538720.2020.1859424
https://doi.org/10.1080/15299732.2019.1597815
https://doi.org/10.1080/15299732.2019.1597815
https://doi.org/10.17744/mehc.43.2.04
https://doi.org/10.17744/mehc.43.2.04
https://doi.org/10.1080/14681994.2019.1573978
https://doi.org/10.1080/14681994.2019.1573978
https://doi.org/10.1136/sextrans-2020-054474
https://doi.org/10.1136/sextrans-2020-054474
https://doi.org/10.1089/trgh.2019.0008
https://doi.org/10.1007/s10461-018-2100-y
https://doi.org/10.1007/s10461-018-2100-y


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



We Keep Proving That
SOGI Questions Work,
but Have More to Learn
Matt Jans, PhD

ABOUT THE AUTHOR

Matt Jans is with ICF, Rockville, MD.

See also O’Brien and Blosnich, p. 443.

In this issue of AJPH, O’Brien and Blos-

nich (p. 443) adeptly expand our

growing knowledge base on sexual ori-

entation and gender identity (SOGI)

measurement. Methodologically speak-

ing, the authors did everything right,

including weighting their analyses to

account for the sample design and

reporting their outcome measures

transparently (https://bit.ly/aapor-ti-

faq). If this article were appearing in a

methodology journal, I might take issue

with calling all item nonresponses

“refusals” (vs the more general and

accurate, if jargony, “item non-

response”), but it’s not. The major take-

home is that much-needed data on

sexual and gender minorities (SGMs)

can be collected in large-scale general

population surveys, furthering essential

lesbian, gay, bisexual, transgender,

questioning, and others (LGBTQ1) pub-

lic health research. The article’s geo-

graphically broadened scope, although

not fully national, and assessment of

both SO and GI measures over time

address major limitations of past

research. Corroborating past results,

they show that race/ethnicity and lan-

guage are related to SOGI nonresponse

and its decline over time. Generally

speaking, non-Hispanic people of color

are more likely not to answer SOGI

items. Rather than recount their

detailed findings, I comment on the

state of our SOGI measurement knowl-

edge and open questions in our

practices.

EXPANDING AND
EVOLVING SOGI
MEASURES

Most readers know that both SO and

GI measurement in population-based

health surveys (and surveys of other

topics) have expanded rapidly in recent

years,1,2 with the GI measure adoption

curve being the steeper of the two.

Efforts to establish SOGI questions in

federal surveys will include numerous

US Department of Health and Human

Services surveys and will likely have a

ripple effect on best practices for all

surveys in the same way that the Office

of Management and Budget’s Directive

15 has influenced race and ethnicity

reporting. These efforts will also address

Healthy People 2030 goals related to

SGM persons (https://bit.ly/hp2030-lgbt).

Anecdotally, every survey I have worked

on over the past few years has requested

GI measures. This is probably because

nearly all surveys historically included a

sex/gender question (e.g., “Are you male

or female?”), very few of which distin-

guished between so-called biological,

chromosomal, anatomical, or legal sex

(i.e., sex assigned at birth on one’s birth

certificate), and the social construct of

gender. To say that “sex is biological” and

“gender is social” is true from one per-

spective, and some GI measurement

researchers have found that distinction

useful for developing new questions.3

However, to me, the oversimplification of

“biological sex” ignores the conceptual

thorniness of the concept of “biological”

(e.g., anatomical vs genetic vs hormonal

vs other components that are part of

one’s biology). Personally, I see this

dichotomy reflecting society’s cisgender

and binary gender biases. Even some

modern GI measures can miss the mark

regarding this subtlety. For example, the

National Adult Tobacco Survey asks a

two-step GI question (sex at birth and

current GI). This is an approach I usually

recommend. However, unlike other

2-step measures that ask about “sex

assigned at birth,” the National Adult

Tobacco Survey asks, “What sex were

you at birth?” (https://bit.ly/3HohdMF).

The problem is the phrase “were you,”

asserting that if the respondent has a

different GI now, they were some other

sex before. Objectively speaking, medical

staff assess a newborn (usually based on

genitalia); declare, “It’s a boy (or girl)!”; and

record the baby’s sex on his or her birth

certificate. When genitalia are ambigu-

ous, genetic testing may be done, which

itself may or may not completely clarify

which box to check. Intersex respond-

ents would likely have problems with the

phrase “were you,” but so may gender

nonconforming, nonbinary, and trans-

gender people who feel they’ve always

been the sex with which they currently

identify, not the one to which they were

misassigned at birth. Stepping back from

the identity issue, evolving GI measures

remind us about first principles of ques-

tionnaire design, such as writing ques-

tions that all respondents can answer
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easily.4 We should not blame individual

survey designers for oversights such

as this. GI measurement is an evolving

practice in which few unambiguous best

practices exist yet. I am encouraged that

researchers have become sensitive to

the SGM community even when they

do not have specific LGBTQ1 analysis

goals. This is an excellent example of

how the often-stodgy (or at least pas-

sively conservative) practice of survey

design can reflect positive societal pro-

gress and help further it.

FURTHERING SOGI
MEASUREMENT
RESEARCH

Despite the irrefutable evidence that

SOGI questions can be asked in a way

that is understandable and acceptable

to both SGM and non-SGM respond-

ents, there are still several promising

avenues of research, forthcoming

expansions, and areas where we need

to know more to create comprehensive

best practices:

1. What do “don’t know” responses and

refusals really mean? Survey meth-

odology theory hypothesizes two

general item nonresponse causes:

sensitivity (i.e., refusal) and difficulty

(i.e., “don’t know”).5 Some SOGI

questions include detailed “don’t

know” responses (e.g., “Do you not

know yet, or do you not know what

this question means?”6) or follow-up

“don’t know” responses with clarifi-

cation questions.3 Analyses of these

responses by demographics, geog-

raphy, English proficiency, interview

language, and other important

respondent or methodological fac-

tors should provide insights into

why respondents do not answer

SOGI questions.

2. The role of interviewers and mode.

Most of the findings above come

from interviewer-administered sur-

veys. The relationship between

mode, response accuracy and item

nonresponse has been known for

some time, particularly for sensitive

questions.7 As more surveys switch

from interviewer administration to

self-administration,8 there are

increasing opportunities to under-

stand mode effects on SOGI meas-

ures. Researchers should watch

the American Community Survey,

the largest multimode survey in

the world, for its SOGI evolution

beyond the same-sex household

measure it currently includes

(https://bit.ly/acs2022).

3. Relationships between unit nonres-

ponse and item nonresponse. With-

out detracting from the finding

that SOGI item nonresponse is

decreasing over time, declining

unit nonresponse rates (i.e., the

inverse of response rates) are a

potential confound. With declining

response rates, all surveys include

a smaller fraction of the eligible

population than they used to. As a

result, respondents today may be

more agreeable than those of

the past and thus may be more

likely to answer questions on any

topic.9 Ostensibly, weighting for unit

nonresponse (in addition to sample

design) should account for this

decline, but, to my knowledge, the

relationship has not been evaluated

in the SOGI item nonresponse

context. Furthermore, declining

response rates mean that over-

sampling SGM persons or com-

bining over years will often be

required to have sufficient sample

sizes for analysis. Alternative data

sources can also be considered, and

it is encouraging that electronic

health records have started to

include SOGI questions (https://bit.ly/

uscdi-v2, https://bit.ly/hl7standard).

4. Speakers of Spanish and other lan-

guages. Difficulties translating SOGI

questions into Spanish are widely

documented.10 Language and cul-

ture are intimately tied, and

researchers should use all data

available to better understand how

they moderate the relationship

between other respondent charac-

teristics and SOGI measurements.

5. Youth surveys and other issues with

age and generation. Surveying

youth about SOGI brings unique

challenges. Identities may not be

fully formed, and respondents will

have much less sexual experience,

on average. For SO, surveys should

include measures of attraction to

capture as much of the “nonstraight”

population as possible. Similarly, ask-

ing gender expression along with

identity will identify a wider range of

gender nonconforming youth than

asking about identity only11 and also

should provide important data on

the social perception of gender

and characteristics that put youth

at risk for harm.12 On the other

end of the age and generational

spectrum, although there has

been anecdotal evidence that

older respondents may have trou-

ble answering SOGI questions

accurately, this has not been sys-

tematically verified. Some surveys

that previously limited SO ques-

tions to younger respondents

(e.g., the California Health Inter-

view Survey) no longer do this in

an effort to advance SOGI mea-

surement best practices and pro-

duce data on older SGM persons.

Furthermore, understanding
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evolving SOGI terminology would

be improved if surveys regularly

asked SGM respondents what

terms they use to describe

themselves.

6. Establishment surveys. While sur-

veys of people and households

evolve, businesses and organiza-

tions are also evolving. Some are

collecting SO and GI in their client,

patient, and staff records providing

new SOGI measures for business

and establishment surveys. We

should expect to see continued

adoption of GI (and hopefully SO)

measures in these surveys and the

record systems that establishment

respondents often use to answer

them.

7. Asexuality. A relatively unmeasured

dimension of sexuality and sexual

identity is asexuality. People identi-

fying as asexual would likely have

trouble answering sexual identity

or attraction questions that don’t

include an option for them to say

they aren’t sexually attracted to

anyone. This group is completely

invisible in most current SOGI

measures and may be mixed into

nonrespondents. How does some-

one who isn’t attracted to anyone

answer a question with response

options about whether they are

straight, lesbian, gay, or bisexual?

Public health and survey methodol-

ogy are in a golden age of SOGI mea-

surement. We know that SOGI meas-

ures can be asked in surveys without

risk to overall data quality and repre-

sentativeness, and we should advocate

for them in as many contexts as possi-

ble. Furthering our knowledge base on

how to ask them with wider groups of

the general public will only improve our

best practices.
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See also Asabor et al., p. 518.

In this issue of AJPH, Asabor et al.

(p. 518) provide an investigation of

whether residential segregation (here-

after “segregation”) as a preexisting

structural factor affected the spatial

distribution of COVID-19 testing sites in

the early stage of the pandemic and

whether this relationship varied by

racial/ethnic group. Segregation has a

long history in the United States and is

considered a manifestation of struc-

tural racism.1 Segregation has been

found to adversely affect racial/ethnic

minorities’ health outcomes even after

taking individual differences into

account.2

This line of research has been

extended to COVID-19 infections and

deaths.3 However, the relationship

between segregation and access to

health care services among communi-

ties of color during the pandemic has

been underexplored. The analysis by

Asabor et al. fills this gap and provides

some important directions for future

research. I summarize their study and

key findings, discuss insights drawn

from their study, and suggest future

research directions.

Measuring segregation with the

Black–White dissimilarity index, an indi-

cator of the evenness dimension of

segregation, the authors first compiled

a list of the 20 most segregated cities in

the United States and then concen-

trated their analyses on the four most

populous cities on the list: New York

City; Los Angeles, California; Chicago,

Illinois; and Houston, Texas. Applying

Bayesian spatial Poisson regression to

block group–level data as of June 2020

for each city, Asabor et al. found that

racial/ethnic minority populations (i.e.,

non-Hispanic Blacks, Hispanics, and

non-Hispanic American Indians) lived in

places with fewer COVID-19 testing

sites. Moreover, they documented het-

erogeneity in these relationships across

cities. Specifically, except for Los Ange-

les, a 1 percentage point increase in

the number of non-Hispanic Blacks

was associated with a 1.06% to 3.05%

decrease in the expected number of

testing sites. The same increase in the

number of Hispanics was related to a

1.69% to 5.64% decrease in the num-

ber of testing sites, but this relationship

was not significant in New York City. By

contrast, the percentage of the non-

Hispanic American Indian population

was not related to the number of test-

ing sites in all cities, which can be attrib-

uted to the choice of cities studied.

This study advances the literature

on segregation and health, especially

COVID-19–related outcomes, in three

ways. First, previous studies have

investigated mainly how segregation

affects racial/ethnic disparities in physi-

cal health, and little is known about

whether segregation contributes to

unequal access to health care services

across racial/ethnic groups.2 The major-

ity of recent COVID-19 studies have

focused on confirmed cases or deaths.

From this perspective, the study by Asa-

bor et al., which focuses on COVID-19

testing sites, is a valuable addition to

the extant literature on segregation and

the COVID-19 pandemic.3,4 This study is

also one of the few to use advanced

spatial analysis techniques to correct

the potential bias associated with spa-

tial autocorrelation embedded in eco-

logical data. The authors’ finding that

the number of COVID-19 testing sites is

lower in block groups with higher con-

centrations of non-Hispanic Blacks and

Hispanics demonstrates that segrega-

tion has served as a barrier to access to

COVID-19 testing sites, particularly for

racial/ethnic minorities during the early

stage of the pandemic. As the lack of

screening may relax vigilance and thus

facilitate the spread of COVID-19, this
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study offers a possible, yet untested,

explanation for why non-Hispanic

Blacks and Hispanics were severely

affected by COVID-19 early in the

pandemic.5

Second, a common approach to

health equity is to address individual-

level determinants that prohibit individ-

uals from attaining their full health

potential (https://bit.ly/3oZnd89).

Beyond this individual-oriented per-

spective, the authors suggest that

social–structural barriers that preceded

the pandemic, such as segregation,

should be considered in achieving

health equity, especially in disaster sit-

uations. According to Asabor et al., peo-

ple of color may have a high demand

for tests given their characteristics of

employment (e.g., they make up a large

share of essential workers) and housing

environments (e.g., they are often over-

crowded) but testing sites are often

located outside their neighborhoods.

This finding highlights the issue of spa-

tial mismatch, which creates unmet

needs in a city’s health care system and

has important implications for other

preventive health care behaviors, such

as COVID-19 vaccination. This study

corroborates the significance of places

in shaping racial/ethnic health

disparities.

Third, although some scholars

have suggested that American Indians

are disproportionately exposed to

COVID-19,6 American Indians have

received little attention in COVID-19

research compared with other minority

groups. The lasting legacies of historical

injustices (e.g., American Indians being

forced to live on reservations) have led

to segregation and a concentration of

disadvantages for American Indian

neighborhoods, which undermine

American Indians’ health.6 Asabor et al.

go beyond the number of confirmed

cases and deaths among American Indi-

ans and are among the first to extend

their research focus to the availability of

COVID-19 testing sites for American

Indian neighborhoods.

Despite the strengths and contribu-

tions of this study, some important

questions remain. As the concept of

segregation is multidimensional,1 it is

still unclear whether dimensions that

Asabor et al. did not consider (e.g.,

exposure and clustering) are adversely

associated with the distribution of

COVID-19 testing sites. This is pertinent

because the use of the dissimilarity

index, as the authors acknowledged,

may not fully reflect the segregation

patterns in a city. Moreover, it is desir-

able to have a thorough understanding

of how segregation affects not only

access to but also utilization of health

care services.

As segregation is a fundamental

cause of racial/ethnic health disparities,

the role of other factors, such as family

structures, educational attainment, and

built environment, in explaining the

effect of segregation on COVID-19 test-

ing sites should be clarified in future

studies.7 Finally, previous research uses

mainly census tract and zip code as the

unit of analysis.4,7 Although Asabor et al.

provide insight into the spatial distribu-

tion patterns of COVID-19 at a finer res-

olution with the census block group

data, it remains important to examine

what the appropriate spatial unit is for

understanding the association between

segregation and COVID-19–related

outcomes.

These questions offer valuable

research directions. For one, preexisting

social–structural factors may alter one’s

susceptibility to infections either through

substandard health care services in a

neighborhood or by aggravating the risks

associated with one’s social position (e.g.,

poverty) or relationships. It is critical to

thoroughly investigate how improving

health care service delivery may offset

the potential adverse effects of preexist-

ing structural factors on infections. Simi-

larly, identifying the appropriate spatial

unit could help public health authorities

to effectively assist marginalized popula-

tions during disaster situations.

In conclusion, Asabor et al. offer

important evidence supporting the

negative association of segregation

with the number of COVID-19 testing

sites and indicating that this relation-

ship is heterogeneous across major US

cities. Local governments’ efforts to

establish testing sites during the initial

stage of the pandemic overlooked the

preexisting structural inequalities that

were precursors to the geographical

and racial/ethnic health disparities.

These structural inequalities should be

addressed with structural and policy

approaches.

When disasters such as COVID-19

strike, it is critical to develop public

health programs that deliver essential

health care resources to groups at the

most marginalized intersections of

race/ethnicity and socioeconomic con-

ditions, such as mobile screening sites

in segregated neighborhoods. Doing so

ensures that the disadvantaged com-

munities will receive equitable resour-

ces that privileged groups often enjoy.

With such interventions, segregated

communities and vulnerable individuals

will have a better opportunity to miti-

gate the detrimental effects of preexist-

ing structural inequalities on health

during disasters.
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See also Shinn and Richard, p. 378.

W idening sociostructural inequi-

ties, especially those arising

from homelessness and housing inse-

curity, are drivers of the growing

health inequities in the United States.

Continued efforts to understand how

homelessness will evolve over the

course of the pandemic and beyond

to impact adverse health outcomes in

rural areas, in suburban communities,

and in urban centers will be required. In

parallel, pressing questions for public

health advocates, policymakers, and

communitymembers seeking to end

homelessness will include determining

which populations to prioritize for inter-

vention andwhat interventions will yield

themost benefit to intervene on this

critical driver of health inequity.

HOMELESSNESS
INTERVENTIONS—WHO
GETS PRIORITY?

Until there are sufficient resources to

end homelessness in the United

States, communities will struggle with

how to allocate limited homeless

services.

Thus begins the editorial by Shinn

and Richard in this issue of AJPH (p. 378),

describing, in the absence of necessary

resources, which metrics communities

can consider employing to determine

how homeless services ought to be

allocated. With the widely used tool to

assess allocation of homelessness

resources, the VI-SPDAT (Vulnerability

Index – Service Prioritization Decision

Assistance Tool), recognized as “invalid,

unreliable and racially biased,” commu-

nities require guidance on processes to

ensure appropriate and equitable allo-

cation of homeless services. In an effort

to account for the inadequacies of the

VI-SPDAT and provide a more inclusive

allocation framework, the authors offer

a more nuanced approach that incor-

porates assessment of (1) which groups

of individuals should be considered at

risk, (2) which groups of individuals

should be prioritized for intervention,

and (3) which services or interventions

are appropriate. Shinn and Richard

also discuss challenges inherent in

applying these risk assessment cate-

gories, particularly with respect to

identifying priority groups for

intervention. Given the discrepancy

between needs and availability of resour-

ces, the choice of which group to priori-

tize (e.g., homeless veterans, unsheltered

youth, etc.) for housing intervention and

support will limit resource availability to

other groups in need and likely extend

racial inequities in service allocation.

People of color, Indigenous people,

and particularly women of color and

their families bear the disproportionate

burden of homelessness and housing

instability in the United States. As per the

US Department of Housing and Urban

Development’s 2020 Annual Homeless

Assessment Report to Congress (https://

bit.ly/3e7oIef), 39% of all people

experiencing homelessness and 53% of

people experiencing homelessness as

members of families with children were

Black or African American people. In addi-

tion, Hispanic/Latino people represented

23% of all persons experiencing home-

lessness, and American Indian, Alaska

Native, Pacific Islander, and Native Hawai-

ian persons represented 5%. Despite

these clear racial and ethnic disparities in

homelessness, prioritization of groups by

risk status for intervention, as noted by

Shinn and Roberts, can heighten racial

disparities in homelessness by perpetuat-

ing inequitable and opaque systems for

allocation of housing resources. Failure

to apply a racial equity lens to allocation

of homeless interventions will perpetuate

structurally racist inequities in access to

housing support systems and will con-

tinue to entrench people of color and

Indigenous people in cycles of poverty.

HOMELESSNESS AND
THE PANDEMIC

Layered on top of these existing inequi-

ties in homelessness intervention, the

COVID-19 pandemic has profoundly
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exacerbated the homelessness crisis by

fueling job loss, medical debt, job insecu-

rity, reduction in homeless shelter capac-

ity, and reduction in social services. Each

of these underlying drivers of homeless-

ness has been disproportionately shoul-

dered by individuals and their families

who earn lower incomes, have less job

security, and are disproportionately peo-

ple of color and Indigenous people.

Although federal, state, and local

authorities galvanized a variety of resour-

ces to prevent homelessness, including

direct financial support and eviction mor-

atoriums, during the pandemic, these

stopgap measures are likely to end or be

significantly curtailed as the economy

rebounds. However, people and families

who experienced homelessness during

this time will not rebound as easily.

Between 2019 (https://bit.ly/3J7fih2) and

2020 (https://bit.ly/3e7oIef), the number

of persons experiencing homelessness

increased nationwide, from 553000 to

580000. A 2021 report by the Economic

Roundtable suggests that the recession

caused by the pandemic could lead to

an increase in homelessness by 49%

over the next 4 years (https://bit.ly/

3yGUIzg). Individuals who have a record

of an eviction during this period, who

had to forgo rent to cover unanticipated

medical costs, who are unemployed

because of the pandemic, who are

employed in low-wage or part-time jobs

that make it harder to save the funds

needed to afford security deposits or

encounter landlords unwilling to accept

housing vouchers will face significant and

often insurmountable hurdles in procur-

ing affordable and stable housing.1

ENDING HOMELESSNESS—
PRIORITIZING ALL

Shinn and Richard present a thoughtful

discussion of the opportunities and

pitfalls of applying different prioritiza-

tion assessments to determine alloca-

tion of housing support for homeless

individuals in the context of limited

resources. This approach to allocation

of resources may be more inclusive

than prior mechanisms for identifying

groups for homeless intervention. In

addition, individuals who may not fall

into the previously identified risk

groups who are currently experiencing

or likely to experience homelessness

associated with the COVID-19 pan-

demic and pandemic recession should

also be included.2 Ignoring the needs

of those who are newly homeless dur-

ing this period will likely increase the

rate of homelessness and hold back

those already experiencing homeless-

ness. Importantly, the absence of guid-

ance on how to ensure that housing

support is provided equitably for peo-

ple of color and Indigenous people,

who already shoulder the greatest bur-

dens of sociostructural inequities dur-

ing the pandemic, will likely lead to

growing racial and ethnic disparities in

homelessness after the pandemic.

As summarized by Versey,3 the cur-

rent patchwork of temporary assistance

plans and categorizations of priority for

housing support will likely be insufficient

to meet the growing demand for sup-

port. Rather, a comprehensive federal

housing policy that provides multilevel

solutions to ensure long-term housing

support is necessary to narrow the

racial and sociostructural inequities in

homelessness.3 Long-term and sustain-

able change requires overhauling local

eviction laws in states that have highly

punitive eviction policies, enacting rent

control in urban neighborhoods where

housing prices have increased dramati-

cally and far outpaced low- and middle-

income wages and increased tenant

protections, and significantly expanding

housing vouchers as well as greater

investment in affordable housing stock

to make housing available for individu-

als and families. In addition, eliminating

background checks for prior evictions

during the pandemic and for criminal

records will further reduce inequities

in homelessness. These are not unat-

tainable goals. At this critical juncture,

mobilizing the necessary resources

and committing to a vision of afford-

able housing for all is necessary to

achieve a healthier and more equita-

ble society.
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Period poverty is the lack of suffi-

cient resources needed to man-

age menses, such as toilet, bathing,

and laundering facilities; general men-

strual education or information; and

basic menstrual management supplies

like tampons and pads.1 Globally,

period poverty and menstrual health

and hygiene management have largely

been examined in low- and middle-

income countries.1 However, this bur-

den is also present in the United States.

It is estimated that about one in four

US menstruators will experience period

poverty during her lifetime.2,3 Despite

the prevalence, few understand, recog-

nize, discuss, or study this issue domes-

tically.3 In the United States, the limited

existing literature on period poverty

has largely noted that low-income and

homeless populations in large urban

cities, such as St. Louis, Missouri,3 and

New York City,4,5 are among those

most impacted by period poverty. How-

ever, period poverty is not limited to

only those in “poverty” and can affect

menstruators from any background at

any time.

The COVID-19 pandemic exacerbated

period poverty. In the early months of

the pandemic, there was fierce compe-

tition for resources (e.g., toilet paper,

soap, wipes) and exorbitant gouging of

these bathroom hygiene product pri-

ces.6 Compounded by increased job

losses and unemployment because of

the pandemic, fiscal barriers to access-

ing necessary menstrual products

grew. The Coronavirus Aid, Relief, and

Economic Security (CARES) Act, passed

in March 2020, allowed employed men-

struators with a health savings account

or flexible savings account to purchase

menstrual products with their respective

coverage.7 But, given the bill’s limited

scope, it in fact furthered menstrual

health disparities, as only 41% of private

industry employees had access to a flexi-

ble health care spending account in

2019,8 and it lacked consideration for

the skyrocketing unemployment rates of

Americans—particularly among Black

and Hispanic women.2 Thus, conversa-

tions about menstrual products and

hygiene needs among the majority of

menstruators around the country were

largely undiscussed.

The overarching lack of attention to

period poverty in society, research,

medicine, and public wellness is

attributable to deep-rooted menstrual

stigma and shame. Many menstruators

tend to conceal their menses out of

fear or embarrassment, which yields

conditioned self-silencing of their needs

and further perpetuation of a genera-

tional and societal spiral of silence.9

This resounding stigma continually hin-

ders both open discussion and policy

engagement on menstrual experiences,

management, and hygiene needs.

Therefore, the purpose of this work is

to combat this stigma by describing five

actionable steps we can all take to begin

addressing period poverty.

TALK ABOUT PERIOD
POVERTY

Period poverty is a devastating issue

that we simply do not talk about

enough. One of the first and most cru-

cial steps toward minimizing period

poverty is talking openly and honestly

about what it is and who it affects, as

we cannot start to address an issue

without naming it. Compounded in

menstrual stigma and shame, simply

discussing any aspect of menstruation

can be difficult—let alone resource

needs or environmental limitations.9

Period poverty extends far beyond sim-

ply accessing products and includes

having the privacy to change products,

means of disposing materials, and a

place to wash one’s body. As such, any-

one can be at risk for or experience

period poverty. Many who learn of this

real and concerning phenomenon are

surprised. Thus, the definition of and

concepts related to period poverty

need to be openly discussed in public

forums, such as town halls, city council

meetings, and school board meet-

ings—any place where social services

and resource limitations are discussed.

Local organizations can help spread
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awareness through media campaigns

and community outreach efforts and

begin to engage local government and

policy-makers on the issue, to bring

attention to the larger structural

change needed to alleviate period

poverty’s burden.

The topic should also be discussed in

academic settings. At the university

level, student health centers, wellness

offices, and other health care access

points should provide menstrual prod-

ucts to students at free or reduced cost

(as they do with other health products)

and make their student body aware of

this practice. Residence buildings could

carry menstrual products on-hand for

residents in need. In the United States,

about 85% of colleges and universities

provide free condoms to their stu-

dents,10 and they ought to do the same

with menstrual products. Medical and

health professions trainees need to be

taught about ways to identify and dis-

cuss period poverty with their patients

in a culturally competent manner, as

well as be in a position to intervene

and provide patients with necessary

products. This could lead to opportu-

nities to discuss menstrual health

more adeptly with patients, with

improved attention to cycle character-

istics and needs while normalizing

menstrual conversations and combat-

ing stigma simultaneously. Clinicians

and public health practitioners should

be made aware of this consequential

public health concern, as specific pub-

lic health education on the topic of

menstruation in any regard is cur-

rently lacking.11 At the K–12 level,

teachers and school administrators

need to be aware of period poverty

and its impacts on students’ wellness

and their education, in addition to

having products available for menstru-

ators in need.

UNDERSTAND
MENSTRUAL INEQUITY

While beginning conversations about

period poverty are crucial, they are

pointless without full understanding

and recognition of the menstrual

inequities Black, Indigenous, and other

persons of color (BIPOC) face in the

United States. Previous research has

noted that Black adolescents have, on

average, a lower age of menarche than

their White counterparts12 and empha-

sized the BIPOC students and women

tend to have gaps in practical men-

strual knowledge13 and are left feeling

unprepared for menarche,14 respec-

tively. Overall, period poverty is not a

singular concern; it is a multidisciplinary

social construct impacted by multiple

layers of oppression.

No More Secrets, a Philadelphia,

Pennsylvania–based grassroots organi-

zation founded and operated by a Black

mother–daughter team, is a sexuality

awareness organization that has devel-

oped the only feminine hygiene bank

and in-home delivery service in the Phil-

adelphia region.15 In response to com-

munity needs, No More Secrets has

opened a brick-and-mortar location

called The SPOT Period, a menstrual

hygiene and educational hub—the first

of its kind in the nation.15 The SPOT

comprehensively tackles period poverty,

serving as a safe and comfortable place

with proper waste management, func-

tional toilets and washing facilities, free

products, and resources, as well as

menstrual hygiene awareness and uter-

ine care educational workshops and

programming. Tirelessly spreading

awareness about period poverty and

advocating for menstrual equity, they

launched a new social action campaign,

#BlackGirlsBleed. #BlackGirlsBleed

seeks to address systemic racism and

oppression in the menstrual health

space by amplifying authentic voices of

Black menstruators and experiences of

BIPOC-owned and -lead organizations

addressing menstrual equity—an

area historically dominated by White

perspectives—to ultimately decrease

generational silence and stigma sur-

rounding menstruation in Black com-

munities. BIPOC individuals consistently

have their voices muted and ignored,

and their own menstrual experiences

nullified and rejected; thus, it is dire to

acknowledge menstrual equity as an

intersectional issue. So, follow, engage,

read, and listen to BIPOC menstrual

experiences, as true, equitable, men-

strual justice cannot be achieved with-

out racial justice.

DONATE MENSTRUAL
PRODUCTS

A simple way to directly reduce one

aspect of period poverty is to donate

menstrual products to local libraries,

food pantries, homeless shelters,

schools, and churches and ensure

physicians’ offices and clinics have

products on hand. When donating,

consider a variety of product types,

sizes, and absorbency levels to be as

inclusive of the diversity of menstrua-

tors as possible. While donation is

absolutely necessary, even more

important is making the public aware of

donation sites and places to receive

donations to ensure that all menstrua-

tors have products when they need

them. Increased public knowledge of

menstrual product donation and

access sites would bring a greater

awareness to the issue of period pov-

erty in general while simultaneously

increasing the ease in which menstrua-

tors can access products and creating
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a resource network. It must be empha-

sized that donations alone will not

address the enormous structural, and

inherently discriminatory, problem of

period poverty. In the same way that

donating food to a pantry cannot alone

solve food insecurity, menstrual dona-

tions can instead serve as assistance to

individuals in need alongside other

actions designed to address wider

social and structural inequities.

CONDUCT RESEARCH
AND ENGAGE WITH
THE COMMUNITY

In-depth understanding and research

on period poverty remain limited, and

further research is needed to better

conceptualize the full impact of period

poverty in the community. Thus, appli-

cation of collaborative community-

based participatory research (CBPR) is

necessary. CBPR is a research partner-

ship approach between the community

and the research organization. Owner-

ship over investigation is shared, and

the community and participants drive

directives. CBPR places emphasis on

community–researcher collaboration,

which can uncover unique insights into

the sociocultural composition of the

community.9 This partnership-based

approach can help to develop a more

comprehensive understanding of pub-

lic health concerns within a specific

population, as well as potential solu-

tions.9 CBPR may help facilitate and fos-

ter new evidence-based understanding

of period poverty and can be used to

ultimately address menstrual equity.

Moreover, varied research methodol-

ogies should be considered and

explored. Mixed-methods and qualita-

tive designs have been beneficial to

capture the complexity of period pov-

erty thus far. Specifically, qualitative

approaches that encompass participa-

tory methods (e.g., reflective writing and

journaling, team-based activities), key

informant interviewing, in-depth inter-

viewing among adolescent girls,13 and

assigned-female-at-birth transgender

and nonbinary menstruators,16 while

mixed approaches using in-depth inter-

viewing, field-based audits of toilet facili-

ties, and geospatial mapping have been

used to capture the scope of menstrual

management among menstruators who

are homeless.4 Period poverty has mul-

tiple layers across the community con-

tinuum; thus, research development

and engagement need to be done with

the persons most impacted at its center

and must employ varied strategies to

fully understand the stories and lived

experiences of persons impacted.

ADVOCATE MENSTRUAL
EQUITY POLICY

To address period poverty, we need to

eliminate menstrual inequities. E-mail,

call, and write to your elected officials

at the federal, state, and community

levels. Advocate to make products

more accessible. Inquire about why dia-

pers are available and covered under

the Special Supplemental Nutrition Pro-

gram for Women, Infants, and Children

(WIC), but tampons are not. Reach out

to elected school board members. Ask

them to ensure that all schools provide

menstrual products in all bathrooms. It is

possible to remove these policy-based

barriers as several countries worldwide

have already done it. Britain has elimi-

nated the “tampon tax” by reclassifying

menstrual products as essential.17 Scot-

land recently passed legislation mandat-

ing the provision of menstrual products

to anyone who needs them.18 New Zea-

land has also extended an effort to pro-

vide menstrual products free of charge

to all primary, intermediate, and second-

ary state schools, as well as kura, Maori-

language immersion schools.17 This effort

will continue throughout the 2021 school

year and is an expansion of a pilot pro-

gram that uncovered that nearly 12% of

New Zealand students aged 9 to 13 years

who menstruate have trouble accessing

necessary menstrual products and often

miss school as a result.17

To date, only some US states and

select cities have adopted menstrual

equity policies, through eliminating taxa-

tion on products or reclassifying them.

New York City; Los Angeles, California;

and Chicago, Illinois have passed bills

requiring city-funded homeless shelters

to provide menstrual products to shelter

residents.5 In addition to the aforemen-

tioned CARES Act, Grace Meng (D-NY)

has made inroads toward legislation at

the national level, bringing to the Con-

gress floor the comprehensive Menstrual

Equity for All Act.19 However, to reach

the most menstruators, hygiene prod-

ucts need to be covered by government

insurance and assistance programs.

Thus far, no proposed legislation has

come close to filling the period poverty

gap in its entirety, leaving many menstru-

ators vulnerable. So, reach out to your

legislators. Highlight this critical need. Ask

them to join you in a comprehensive

stand against period poverty.
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Until there are sufficient resources

to end homelessness in the

United States, communities will strug-

gle with how to allocate limited home-

less services. The Department of

Housing and Urban Development

(HUD) requires communities to establish

a coordinated assessment system using

a standardized tool to prioritize services.1

Until recently, the most widely used

tool was the VI-SPDAT (Vulnerability

Index–Service Prioritization Decision

Assistance Tool) for single adults or a

modification for youths and families.2

The tool assesses individuals’ level of vul-

nerability across their history of housing

and homelessness, individual risk factors,

socialization and daily functions, and well-

ness. It then prioritizes people with the

highest scores for permanent supportive

housing, those with intermediate scores

for short-term, rapid-rehousing subsidies,

and those with the lowest scores for mini-

mal services.

Typically, use of the VI-SPDAT con-

flates risk assessment with allocation of

services, where only the vulnerability

score is used tomatch people to hous-

ing and services. The tool has been criti-

cized as invalid and unreliable3 and

racially biased,4 but also defended as

predicting returns to homelessness.5

There is little justification for the cutoffs

between recommendedhousing options

(although, frequently, communities lack

sufficient resources to follow these rec-

ommendations). Ultimately, widespread

concerns led the VI-SPDAT’s creators to

stop supporting its use.2 This change

requires communities to confront

both empirical and ethical questions

that the availability and near field-wide

adoption of a tool, however flawed,

allowed them to avoid. To aid communi-

ties as they confront these questions, we

discuss three issues central to the design

of a coordinated assessment processes:

risk assessment (what should count as

risk?), prioritization (who should get serv-

ices first?), andmatching (who should

receivewhat?). In addition, we drawon

bioethical frameworks for allocating

scarcemedical interventions to inform

decisions.

WHAT SHOULD COUNT
AS RISK?

Most homeless service systems seek to

assess risk and prioritize resources

accordingly. But how should risk be

defined? It is useful to contrast deci-

sions about allocation of services to

people who are currently homeless

with the situation of homelessness pre-

vention. In the case of prevention, the

outcome of interest is clear: homeless-

ness. Given a data set of predictors

(say, questionnaire responses from

applicants for services, or information

about use of other services), it is not

hard to build an empirical predictive

model identifying people most likely to

become homeless.6–8 One must still

choose whether to offer scarce preven-

tion services to those at highest risk or

where they make the most difference.

(If some people are likely to become

homeless regardless of the help they

receive, communities might want to

adopt a triage model, serving those at

moderate risk.) In the case of home-

lessness prevention, research shows

that these decisions coincide: all types

of services studied (whether cash for

eviction prevention, casework to con-

nect households to resources, or long-

term housing vouchers) prevent the

most homelessness when given to

applicants at highest risk.7,9,10

In the case of restoring currently

homeless people to housing, it is less

clear what sort of risk matters. Character-

istics associated with becoming
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homeless in the first place? Risk for mor-

tality on the streets? Physical or mental

harms that may result from homeless-

ness? These criteria are what the field

typically calls vulnerability. However, eval-

uations of the VI-SPDAT have examined

only returns to homelessness as a crite-

rion, with mixed results. Brown et al.

found no significant relationship

between VI-SPDAT scores and returns to

homelessness in one community,3

whereas Petry et al. did find a relation-

ship in a multicommunity sample.5 Both

found that type of housing assistance

provided was a significant predictor. Alle-

gheny County, Pennsylvania has recently

developed a decision tool designed to

measure need based on risk of harm

using local administrative data rather

than self-report. It combines three

empirical predictive models for jail book-

ings, inpatient behavioral health stays,

and frequent emergency room use, and

is superior to the VI-SPDAT in predicting

these outcomes.11 Current data show

that the new tool prioritizes more African

American clients and men than the

VI-SPDAT. However, most jurisdictions

lack access to the integrated data sys-

tems that would allow this approach.

HUD describes the types of risk that

communities can consider in assess-

ments,12 but local systems must decide

the outcomes they deemmost impor-

tant, such as vulnerability to illness,

victimization, risk of continued home-

lessness, or use of emergency services

(and associated costs). Communities

must also make two more decisions:

how to prioritize those assessed, and

which services to provide to which indi-

viduals and families.

WHO SHOULD GET
SERVICES FIRST?

Should systems prioritize interventions

to those at highest risk (however

defined), determine where services

make the most difference, or base allo-

cation on some other value criterion?

Although HUD states that homeless

service systems should “prioritize peo-

ple who are more likely to need some

form of assistance to end their home-

lessness or who are more vulnerable to

the effects of homelessness,”12 other

values often play in policy decisions. For

example, as a nation, the United States

has given priority to military veterans,

with special resources made available

by HUD, the Department of Veterans

Affairs, and cities that participated in

the Mayor’s Challenge. Setting these pri-

orities cut veteran homelessness nearly

in half from 2010 to 2019,13 while rates

of homelessness among other groups

stagnated. Privileging veterans is a value

proposition (people who serve their

country should not be homeless) that is

not one based on risk or maximizing

program effects. But one could argue

the ethics of prioritizing other popula-

tions. Following are a few of many possi-

ble examples:

� Infants, to prevent consequences to

early development.

� African Americans and Native Amer-

icans, to advance racial justice and

redress past harms and ongoing

discrimination that put them at

heightened risk of homelessness.

� Youths, or perhaps young people

aging out of foster care, to set their

lives on a better trajectory.

� People exiting incarceration whose

risk of homelessness and recidivism

are high without help.

� People fleeing violence, to provide

safety and security.

� People with mental illnesses and

other disabilities, who may be more

likely to become chronically

homeless.

� People who have been homeless

the longest, who have suffered the

longest.

� People who are not merely

unhoused but also unsheltered

(e.g., living on the streets), to pro-

tect them from the environmental

hazards of living in places not

meant for human habitation.

Advocates and policymakers might

endorse many or all of these criteria.

However, many conflict in both obvious

ways (infants cannot be veterans) and

more subtle ones. For example,

because African Americans are more

likely to use shelters than their White

counterparts,13 a rule that prioritizes

unsheltered people also favors White

people.

WHO SHOULD GET
WHAT?

Finally, communities must determine

how to allocate different interventions.

Many coordinated assessment sys-

tems, including typical use of the

VI-SPDAT, assume that a single spec-

trum of service needs matches neatly

onto tiered service intensity. The top

tier is usually long-term housing assis-

tance, with or without services. Ran-

domized control trials have found that

such assistance is most effective at

ending homelessness. In the case of

families, the 12-site Family Options ran-

domized controlled trial showed that

long-term subsidies that hold rental

costs to 30% of income both end

homelessness and have radiating ben-

efits for other aspects of family life,

without any dedicated services. Neither

short-term rapid-rehousing subsidies

with modest services nor midterm tran-

sitional housing with extensive social

services were much more effective for
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reducing homelessness or enhancing

other aspects of well-being than usual

care.14 In the case of individuals with

serious mental illnesses and co-occurring

substance use disorders, the five-site At

Home Chez-Soi randomized controlled

trial showed that permanent supportive

housing following a Housing First

approach with no prerequisites for

entry, and with an emphasis on con-

sumer choice, helped people get and

stay housed better than programs that

focused on changing behavior.15,16

These studies showed average effects

across all people studied. But does

everyone need long-term interventions?

Might some people flourish with more

modest and less expensive services? If

so, more people could be served. The

Family Options study examined this

question and found no evidence that

interventions were differentially effective

for families with more or fewer housing

barriers, such as a history of eviction, or

for families with more or fewer psycho-

social challenges, such as substance

abuse.14 One descriptive study of the

VI-SPDAT found that returns to home-

lessness were higher for people with

higher scores regardless of housing des-

tination, but it did not test whether the

associations differed depending on

housing type.5 In general, the field

lacks evidence about differential

effects of interventions based on

recipients’ characteristics.

Cost savings, across all publicly

funded systems, may also be

less than supposed. In the Family

Options study, offering families

open-ended housing vouchers led to

costs across all housing programs

only 9% greater than for usual care

over 37 months. Offering short-term

rapid-rehousing subsidies cost 9% less

than usual care.14 In the case of perma-

nent supportive housing, a National

Academies report found the evidence

of cost–benefit too weak to support any

conclusion.17

Two approaches separate assess-

ments from decisions about how to

allocate interventions. The Canadian

Homelessness Partnering Secretariat

advocates two stages.18 The first stage

assesses severity of need and risk of

harm to self or others, along with pat-

terns of homelessness and service use.

The second involves planning for sup-

portive services, including individual

goals and preferences, strengths as

well as problems, and past history of

actions and responses. Community

resources are an additional constraint.

This procedure departs in critical ways

from assigning resources based on an

assessment score. Perhaps most

importantly, once a person qualifies for

services, individual choice matters. The

Allegheny model similarly uses two

phases.

Another possibility, known as pro-

gressive engagement, forgoes the

assessment phase altogether and

makes allocation decisions over time.19

It starts by offering minimal, inexpen-

sive services to everyone. People who

fail when given those minimal services

get something more, with the most

extensive and expensive services

reserved for those who do not succeed

at earlier stages. Starting with a “light

touch” permits serving more people.

Offering cheaper, less effective treat-

ments to more people under conditions

of scarcity may be justified ethically,20

but has psychological costs. Mothers

assigned to rapid rehousing following a

progressive engagement model in the

Family Options experiment found the

uncertainty about the length of assis-

tance “nerve-wracking,” and that the

program was “designed to keep you

down, because the minute you make

too much money they start taking

everything away from you.”21(p377)

INSIGHTS FROM
BIOETHICS

To grapple with these questions, the

homeless services field might benefit

from literature in public health and bio-

ethics concerned with allocating scarce

medical interventions, where experts

have named, debated, and tested prin-

ciples for resource allocation. Seminal

pieces argue that no criteria are value-

free, and no single principle can allocate

scarce interventions justly.22 Instead,

the best processes are multiprinciple

allocation systems to incorporate the

complexity of our moral values. The

most common principles used in medi-

cal resource allocation include treating

people equally (lottery and first-come-

first-served), favoring the worst off (or

“prioritarianism”; e.g., sickest first or

those who have had the least life), maxi-

mizing total benefits (or “utilitarianism”;

e.g., benefiting the greatest number of

people or maximizing the years of life

saved), and, finally, rewarding social use-

fulness (e.g., past-oriented “reciprocity”

or future-oriented “instrumental value”

for essential workers or others seen to

carry out important societal tasks).22

Although most assessments and prior-

itization processes in the homelessness

field have multiple ways to earn “points,”

they may not integrate multiple princi-

ples. For example, the VI-SPDAT follows

prioritarianism, favoring the most vulner-

able first. Prioritizing veterans follows

“reciprocity,” rewarding social usefulness

or societal values. Most public housing

authorities use a mix of “treating people

equally” and prioritarianism, using ran-

dom lottery waiting lists and point-based

eligibility to move up the list.
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Other scholars have proposed using

“categorized priority systems,” or reserve

systems, to divide resources across mul-

tiple categories of flexible size, and allow

for the use of different priorities across

them.23,24 Such systems have been used

to manage school choice, allocate H-1B

visas, assign marathon slots, and imple-

ment affirmative action policies. In the

case of scarce medical resources, medi-

cal ethicists have promoted reserve cate-

gories for people with disabilities and

essential personnel, based on different

principles.23 Such systems give everyone

a chance but increase chances based on

multiple, sometimes even incommensu-

rable principles. For example, Allegheny

County separates estimation of risk from

a set of “business rules” that prioritize by

risk, chronicity, and special eligibility cate-

gories (families, people fleeing domestic

violence, and veterans).11

Finally, recent work in public health

in light of the COVID-19 pandemic can

help the homeless service system inte-

grate racial equity into decision frame-

works. One study evaluated the efficacy,

ethicality, and legality of different meth-

ods to reduce racial and ethnic dispar-

ities in COVID-19 treatments.25 After

reviewing decades of legal precedent,

the article concluded that individual-

level prioritization by race or ethnicity

(excepting Native American tribal sta-

tus) is likely to lead to legal challenges,

but prioritizing factors associated with

race, such as zip codes, and lowering

age-based eligibility in disadvantaged

neighborhoods (with lower life expec-

tancy) can reduce racial disparities and

meet legal scrutiny. Finally, it suggested

that across frameworks, systems should

be explicit about the value choices

inherent in the allocation of scarce

resources, rather than outsourcing

decisions to an instrument.

CONCLUSION

Research has provided substantial evi-

dence about how to prevent and end

homelessness, if policymakers are will-

ing to devote the resources to do so.9

As long as funding remains insufficient,

departure from the VI-SPDAT requires

communities to confront difficult ques-

tions regarding the allocation of scarce

resources to end homelessness, from

assessment of risk to prioritization and

matching. Some questions, such as risk

factors for mortality, chronicity, or returns

to homelessness after housing, are

empirical. But the most important ques-

tions involve values and system design.

What outcomes does the community

seek to avoid? Who should be priori-

tized against those outcomes? Persad

et al. write, “Many allocation systems

do not make their content explicit, nor

do they justify their choices about

inclusion, balancing, and specification.

Elucidating, comparing, and evaluating

allocation systems should be a research

priority.”22(p426) These conclusions apply

as well to homeless services as to the

medical decisions Persad et al. describe.

In contexts of limited resources, we

suggest that communities adopt trauma-

informed assessment procedures that

examine the risk of outcomes that collab-

orators with experience of homelessness

seek to avoid. For prioritization, we sug-

gest that communities use multiprinciple

allocation decisions. Two groups that

might receive categorical priority are fam-

ilies with children and individuals with

disabilities. Additional categorical alloca-

tions might go where services are likely

to make the most difference with respect

to outcomes that communities have cho-

sen. Groups at high risk of harm include

people whose medical conditions are

sensitive to housing,17 people exiting

incarceration, or youths exiting foster

care. For the large remaining group, pri-

oritizing on length of homelessness

would give everyone a chance, although

realistically, scarce resources may make

that chance small. Communities could

choose differently. Throughout, commu-

nities should be vigilant that systems are

equitable racially and counteract struc-

tural disadvantage. To determine service

type, systems should incorporate con-

sumer choice, case conferencing, and

evidence of effectiveness. Although

departure from the VI-SPDAT presents a

challenge, it also presents an opportunity

to design better systems.
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American Indians and Alaska

Natives (AI/ANs) experienced

some of the highest rates of COVID-19

disease and death in the United

States1,2: an estimated 1 in 475 AI/ANs

have died from COVID-19, in contrast

to 1 in 825 White Americans.3 Infec-

tious diseases have caused cata-

strophic losses among Indigenous pop-

ulations since the first contact with

Europeans; the distribution of small-

pox-infected blankets by colonizers and

federal officials is the earliest documen-

tation of germ warfare and remains a

devastating memory.4,5 The dispropor-

tionate impact of COVID-19 in AI/AN

communities is a result of historically

rooted systems of colonization, oppres-

sion, and marginalization.6 High rates

of poverty, lack of running water, inade-

quate access to healthy food and

transportation, poor indoor air quality,

and overcrowded housing have all

contributed to increased risk from

COVID-19, especially on tribal reserva-

tions. Lack of electricity, Internet, and

cell service, and inadequate infrastruc-

ture also created barriers to sharing

prevention guidance, access to tele-

medicine, and health education.

Chronic underfunding of the Indian

Health Service resulted in insufficient

resources and capacity to care for

COVID-19 patients; many had to be

transported off reservations to regional

hospitals. High rates of underlying

chronic health conditions, particularly

those that contribute to more severe

outcomes—including diabetes, heart

disease, and lung disease, which are

driven by these same social determi-

nants—exacerbated the effects of

COVID-19. Public health surveillance

during COVID-19 has also failed at

times to appropriately count and con-

sider AI/ANs, an issue deemed “data

genocide.”7

Despite these challenges, the COVID-19

vaccination efforts in many AI/AN

communities have been major suc-

cesses; AI/ANs have the highest

COVID-19 vaccination rate of any

racial or ethnic group in the country

(Figure 1). How can this success inform

the ongoing implementation of vacci-

nation efforts elsewhere? We draw

from four decades of work in partner-

ship with tribes to outline several

key lessons. Ultimately, we argue

that the COVID-19 vaccination effort

in AI/AN communities has been

successful because it was nurtured at

its roots by a deep well of community

strength and by respect for tribal

sovereignty.

COMMUNITY
ENGAGEMENT DURING
TRIALS

Tribes have historically been hesitant

about participating in clinical research

because of past ethical violations. Egre-

gious examples of unethical research

include the ionized trials in Many

Farms, Navajo Nation, and the misuse

of Havasupai genetic materials.11,12 In

response to these and other violations,

many tribal governments have exer-

cised their sovereignty by establishing

independent ethical review processes

to ensure that research is conducted in

the best interests of its people. During

the COVID-19 pandemic, several tribes

chose to allow their citizens to partici-

pate in Phase 3 vaccine trials following

extensive deliberations and layers of

community approvals. Respect and
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engagement with tribal research pro-

cesses of approvals helped to ensure

that considerations were made for indi-

viduals, communities, and cultural con-

texts—ultimately contributing to

improved understanding and accept-

ability of the vaccine itself. Simulta-

neously, in June 2020, the Food and

Drug Administration released

guidelines for vaccine developers13—

encouraging, but not mandating, enroll-

ment of subpopulations most affected

by COVID-19. Guided by decades of

advocacy by diversity, inclusivity, and

antiracist movements, the COVID-19

Prevention Network and some vaccine

developers invested time and money

early on to work toward more

representative study populations.14

Some tribes expressed interest in par-

ticipating in COVID-19 vaccine clinical

trials but lacked infrastructure and clini-

cal trial expertise. Some companies

worked with tribes and organizations

with long-standing partnerships (e.g.,

Pfizer and Johns Hopkins Center for

American Indian Health [JHCAIH];
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Novavax and Black Hills Center for

American Indian Health) or with special-

ized offices such as the Tribal Health

Research Office at the National Insti-

tutes of Health (NIH), while other com-

panies paused recruitment to ensure

more adequate racial and ethnic repre-

sentation.15 These efforts resulted in

higher AI/AN participation for COVID-19

vaccine trials compared with 230 previ-

ous US-based vaccine trials16 (0.4% in

previous trials vs 0.8% in the Moderna

trial17; 1.0% and 1.6% of US partici-

pants in the Johnson and Johnson

trial18 and Pfizer trial, respectfully19;

and 6.2% in the Novavax COVID-19 trial

[inclusive of Native Mexicans]).20 More

early and sustained community

engagement throughout health innova-

tion development and testing has the

potential to contribute substantially to

the eventual success of health pro-

grams. This kind of work, coupled with

an investment in training for Indige-

nous and other underrepresented

minority researchers, is urgently

needed to foster inclusion, enhance

impact for the communities most in

need, and advance health equity.

EMBRACING
CONTEXTUAL
HETEROGENEITY

Inherent in the AI/AN vaccine rollout

was an appreciation for the diversity of

context. There are 9.7 million AI/ANs21

(and 574 federal-recognized and 63

state-recognized AI/AN tribes) speaking

approximately 175 languages. From the

beginning of distribution efforts, tribes

could elect to work with the state vac-

cine implementation plans or design

their own distribution and prioritization

strategies. Many tribes elected to use

their own plans. This self-determination

and autonomy allowed for

responsiveness to local communities,

priorities, and contexts while working

around structural constraints and

benefiting from existing resources. Dis-

tribution efforts built on decades of

experience in each setting. During vac-

cine rollout, some tribes included tradi-

tional healers or language speakers in

the high-priority groups with earliest

access to vaccines.22 In addition to

offering vaccination at health care facili-

ties, many tribes organized outreach

events that were more accessible to

rural residents. Other efforts included

door-to-door vaccine outreach to medi-

cally fragile community members. In

Alaska, vaccine distribution efforts lev-

eraged existing systems (e.g., local

pilots, sleds) to reach remote villages.

Given the diversity of languages across

AI/AN peoples, materials had to be

developed in multiple languages. This

tailored approach was rooted in trust

and relationships and embraced het-

erogeneity in cultures and contexts.

Moving forward, vaccine programs

could deepen their appreciation of con-

text as a critical potential precondition,

moderator, and mediator of implemen-

tation success.23

IMPORTANCE OF
CULTURE

Indigenous cultural values played a crit-

ical role in the vaccine rollout. Broadly

speaking, Indigenous knowledge sys-

tems value the connectedness of all

beings and creation, whereby people

and communities will “draw strength

from the roots of their ancestors’ vision,

and take collective action to ensure the

health and well-being of future gener-

ations.”24(p.55) COVID-19 vaccines were

delivered against the backdrop of this

collective approach. In a survey admin-

istered by the Urban Indian Health

Institute that included responses from

1435 AI/ANs, the primary motivation to

get vaccinated was “a strong sense of

responsibility to protect the Native

community and preserve cultural

ways.”25 Vaccination communication

strategies were structured around pro-

tecting others and the community,

while also drawing on Indigenous

knowledge and traditions to promote

uptake (e.g., “For the Love of Our Peo-

ple”; https://forourpeople.uihi.org).

Federal initiatives included the NIH’s

Community Engagement Alliance

(https://covid19community.nih.gov).

The JHCAIH established an advisory

group spanning 14 tribal communities.

This collaboration resulted in the rapid

development and dissemination of cul-

turally appropriate resources (https://

caih.jhu.edu/resource-library). Elders

have particular significance in many

Indigenous belief systems as holders of

cultural knowledge and traditions. In

recognition of the importance of elders

in supporting formal and informal edu-

cation, partnerships with elders and

traditional healers were key in demon-

strating vaccine acceptability and

promoting uptake. Although these

examples are specific to Indigenous

cultural values, every group has its own

culture that plays a critical role in the

successful implementation of health

innovations. Acknowledgment and

appreciation of cultural contexts will

improve our understanding of imple-

mentation processes and will facilitate

the delivery of COVID-19 vaccines,

especially in communities with high

hesitancy and mistrust.

FOCUS ON THE
CONSUMER

The strategies and considerations listed

in the previous sections not only focused
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on the health system but also aimed to

drive consumer-level acceptability and

adoption. Consumer preference was

reflected in who delivered COVID-19 vac-

cine information—and how and where it

was delivered. Many AI/AN communities

have historically relied on paraprofes-

sionals, such as community health repre-

sentatives, to provide out-of-hospital

services. For example, vaccine events,

staffed by individuals from the commu-

nity, became central to some tribes’

efforts. These trusted groups increased

the reach of vaccination and demon-

strated the utility of a frugal and accept-

able approach to vaccine delivery.

CONCLUSION

AI/AN communities were dispropor-

tionately affected by COVID-19 in a

direct reflection of their experience of

colonization, oppression, and marginal-

ization. Nonetheless, they lead the

country in the uptake of the COVID-19

vaccine. We examined age-adjusted

COVID-19 mortality rates by race from

January to August 2021 using data from

the National Center for Health Statistics.

We calculated monthly age-adjusted

mortality rates based on US Census

data from July 2019 and using direct

age standardization (Figure 1). AI/AN

people had the steepest decline in

COVID-19 mortality rates of any racial

group: their rates dropped to nearly the

same levels as those of White and Asian

populations earlier than the rates for

other racial groups. As a result, hun-

dreds of lives have been saved and a

significant health disparity has been

narrowed. Now, an estimated 57.4% of

AI/AN people have received at least one

dose of the vaccine, with some tribes

reporting vaccination rates as high as

98%.26 This vaccine success is a result

of deep respect for and engagement

with tribal sovereignty combined with

the deep reservoir of strength and con-

nectedness within AI/AN communities.

The processes undertaken with AI/AN

COVID-19 vaccination efforts show how

these approaches can help advance

health equity efforts and maximize pub-

lic health impact.
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Corporate deception in public

health is nothing new. From the

fossil fuel industry hiding the environ-

mental impact of fracking to the phar-

maceutical industry misleading the

medical community about the dangers

of opioid use, for-profit industries have

often misrepresented scientific findings

to obscure negative evidence related to

the public’s health and well-being to

protect their bottom line.

Among the worst offenders is the

tobacco industry, who knowingly hid the

truth about the impact of cigarette

smoking for decades. Tobacco industry

executives spun a narrative of doubt

around the health risks of smoking,

donated to politicians who would

oppose greater regulations, and funded

research designed to undercut objec-

tive scientific findings to protect profits.1

Not until the landmark 1998 Master Set-

tlement Agreement did such actions

receive greater attention and tobacco

companies were forbidden to engage in

practices that conceal health risks.

Unfortunately, history has begun to

repeat itself. The tobacco industry is

once again infiltrating scientific spaces

and presenting a direct threat to the

vital work of unbiased tobacco control

scientists. With the popular introduc-

tion of e-cigarettes and other new nico-

tine products, the tobacco industry has

remade itself into a self-proclaimed

concerned corporate entity—and one

that will go to great lengths to prop up

their new products while opposing

credible scientific findings. Both JUUL

and Philip Morris have injected their

narrative into scientific circles by pub-

lishing sponsored research in scientific

journals. Other tactics include aca-

demic conference participation, where

they introduce questionable findings,

muddle earnest research efforts, and

stifle honest debates among legitimate

experts.

Although the Master Settlement

Agreement ended tobacco industry–-

funded “research” groups such as the

Tobacco Institute, which were designed

to discredit the evidence between

smoking and cancer, the Foundation

for a Smoke-Free World (FSFW),

founded in 2017 and funded by Philip

Morris International, has worked to

infiltrate scientific spaces and shape

public discourse.2 FSFW recently pub-

lished articles in established journals,

including the International Journal of

Environmental Research and Public

Health and Drugs and Alcohol Today, by

evading conflict-of-interest documenta-

tion and policies or by obscuring their

role in funding.2

Most egregiously, JUUL recently

sponsored an entire special issue

of the American Journal of Health Behav-

ior to showcase its industry-funded

research.3 JUUL’s success in buying a

complete issue was sufficiently con-

cerning to garner a response from US

Senators Elizabeth Warren and Richard

Blumenthal, who called on acting Food

and Drug Administration (FDA) Com-

missioner Janet Woodcock to more

carefully examine industry-funded

research, particularly with respect

to conflict-of-interest documentation

and the mechanisms through which

the FDA evaluates the rigor of such

studies.4

Scientific conferences are another

venue where comprehensive policies

must guard against industry influence.

For example, the Society of Research

on Nicotine and Tobacco (SRNT) previ-

ously allowed industry researchers to

attend and present at their annual

scientific conferences but recently

banned tobacco industry employees

from attending. SRNT made these

changes in response to an outcry by

many researchers who were disturbed

by the overwhelming participation of

industry researchers.

Allowing tobacco industry research in

scientific publications and conferences

has significant consequences. First, it

lends the industry legitimacy and sta-

tus—giving industry-sponsored res-

earch a false equivalence with indepen-

dent, credible, public health research.
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Second, industry participation at aca-

demic conferences and other scientific

arenas provides critical insight into

tobacco control evidence and strategy,

which the industry can then use to

counter science-based policy initiatives.

Third, legitimizing tobacco industry

findings allows them to showcase their

work to federal regulators. JUUL, for

example, presented findings at the

2021 SRNT conference and then cited

its own press release as evidence in

their FDA Premarket Tobacco Product

Application process.5 Lastly, younger

researchers may not be aware of the

tobacco industry’s long history of dis-

honesty and therefore may be less

likely to appreciate the consequences

of industry participation in scientific

forums. By appropriating the language

of harm reduction, the tobacco indus-

try cynically claims to care about users’

health. But an industry whose financial

success depends on the continuous

generation of profits will never be in a

position to authentically support the

elimination of the disease and death

caused by tobacco.

By participating in legitimate scientific

activities, the tobacco industry gains

the imprimatur of integrity—a veil that

is increasingly being taken at face value.

Recent media appearances by Philip

Morris International’s former and cur-

rent CEOs on CNBC and Bloomberg

and in the Harvard Business Review as

well as paid media placements in the

Wall Street Journal and theWashington

Post have given Philip Morris Interna-

tional platforms to stake claims of harm

reduction to improve public health

while continuing to sell deadly prod-

ucts. These efforts can all serve to shift

public perceptions of the tobacco

industry, subtly directing the general

public into believing the industry’s pre-

tense that it can be part of the public

health solution to end smoking. This

may be particularly true among Ameri-

ca’s youth or those who have simply

forgotten the industry’s egregious repu-

tation and their ongoing unethical

practices.6,7

The consequences of allowing any

corporate industry an equivalent seat

at the table are obvious: for-profit enti-

ties have an inherent conflict with regu-

latory actions that should be informed

by unbiased scientific findings.

Unfortunately, some evidence indi-

cates that the guardrails preventing

industry influence have eroded.2 To

help thwart this insidious process, the

scientific community must renew its

commitment to strict implementation

of conflict-of-interest policies and reject

offers of paid placement in special jour-

nal editions. Specific recommendations

for doing this have been proposed,

including standardized reporting of

conflicts of interests and funding in

journals and the adoption of author

databases of financial interests.2

Tobacco researchers must also embrace

policies to keep conferences free from

industry participation and refuse to

participate in forums with industry per-

sonnel. Finally, regulatory agencies

must rely on independent, rather than

industry-sponsored, study findings in

assessing the population-level health

impacts of novel tobacco products. If

empirical findings support a population-

level benefit, industry should follow

established regulatory pathways for

approvals prior to marketing.

Lessons learned from decades of

deception by the tobacco industry

should not have to be repeated. Hold-

ing the tobacco industry accountable

required more than 40 years of com-

prehensive, collaborative efforts. There

is no indication that their motivations

have changed—their goal remains the

expansion of their market share for nic-

otine addiction regardless of the public

health consequences. The public, the

scientific community, the media, and

decision-makers alike must maintain a

skeptical view of any efforts by the

tobacco industry that seek to influence

scientific and regulatory efforts, particu-

larly those that could serve to reduce

their profits. We cannot afford to per-

mit the makers of the world’s deadliest

products to distract us from a united,

science-based effort to improve public

health. Other corporations will doubt-

less seek to meddle in science; let’s

make sure our public health response

is united, tested, and successful. Our

future depends on it.

CORRESPONDENCE
Correspondence should be sent to Jodie Briggs,
900 G St, NW, 4th Fl, Washington, DC 20001
(e-mail: jbriggs@truthinitiative.org). Reprints can
be ordered at http://www.ajph.org by clicking the
“Reprints” link.

PUBLICATION INFORMATION
Full Citation: Briggs J, Vallone D. The tobacco
industry’s renewed assault on science: a call for a
united public health response. Am J Public Health.
2022;112(3):388–390.

Acceptance Date: December 15, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306683

CONTRIBUTORS
J. Briggs conceptualized the editorial in conjunc-
tion with D. Vallone. J. Briggs led the writing with
editorial oversight by D. Vallone.

CONFLICTS OF INTEREST
The authors have no conflicts of interest to
declare.

REFERENCES

1. The Health Consequences of Smoking—50 Years of
Progress: A Report of the Surgeon General. Atlanta,
GA: Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention
and Health Promotion, Office on Smoking and
Health; 2014.

2. Legg T, Legendre M, Gilmore AB. Paying lip service
to publication ethics: scientific publishing practices
and the Foundation for a Smoke-Free World. Tob
Control. 2021;30(e1):e65–e72. https://doi.org/10.
1136/tobaccocontrol-2020-056003

OPINIONS, IDEAS, & PRACTICE

Editorial Briggs and Vallone 389

A
JP
H

M
arch

2022,Vol112,N
o.

3

mailto:jbriggs@truthinitiative.org
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306683
https://doi.org/10.1136/tobaccocontrol-2020-056003
https://doi.org/10.1136/tobaccocontrol-2020-056003


3. Shiffman S, Augustson EM. Introduction to the
special issue on JUUL use. Am J Health Behav.
2021;45(3):397–401. https://doi.org/10.5993/AJHB.
45.3.1

4. Warren E, Blumenthal R. Letter to acting commis-
sioner of food and drugs. 2020. Available at:
https://www.warren.senate.gov/imo/media/doc/
Letter%20to%20FDA%20re%20Juul%20Final.pdf.
Accessed October 15, 2021.

5. JUUL Labs Inc. JUUL Labs shares findings from 11
scientific studies at the 2021 Annual Meeting of
the Society for Research on Nicotine & Tobacco.
2021. Available at: http://www.publicnow.com/
view/33192FC3970D96568184FE8D507E9C5BF6B
04A8B. Accessed October 14, 2021.

6. Truth Initiative. 5 things the tobacco industry
didn’t do until it was forced to. 2018. Available at:
https://truthinitiative.org/research-resources/
tobacco-prevention-efforts/5-things-tobacco-
industry-didnt-do-until-it-was. Accessed October
18, 2021.

7. House Committee on Oversight and Reform.
Examining JUUL’s role in the youth nicotine epi-
demic: part II. July 25, 2019. Available at: https://
oversight.house.gov/legislation/hearings/examin
ing-juul-s-role-in-the-youth-nicotine-epidemic-part-
ii. Accessed October 15, 2021.

OPINIONS, IDEAS, & PRACTICE

390 Editorial Briggs and Vallone

A
JP
H

M
ar
ch

20
22

,V
ol

11
2,

N
o.

3

https://doi.org/10.5993/AJHB.45.3.1
https://doi.org/10.5993/AJHB.45.3.1
https://www.warren.senate.gov/imo/media/doc/Letter&hx0025;20to&hx0025;20FDA&hx0025;20re&hx0025;20Juul&hx0025;20Final.pdf
https://www.warren.senate.gov/imo/media/doc/Letter&hx0025;20to&hx0025;20FDA&hx0025;20re&hx0025;20Juul&hx0025;20Final.pdf
http://www.publicnow.com/view/33192FC3970D96568184FE8D507E9C5BF6B04A8B
http://www.publicnow.com/view/33192FC3970D96568184FE8D507E9C5BF6B04A8B
http://www.publicnow.com/view/33192FC3970D96568184FE8D507E9C5BF6B04A8B
https://truthinitiative.org/research-resources/tobacco-prevention-efforts/5-things-tobacco-industry-didnt-do-until-it-was
https://truthinitiative.org/research-resources/tobacco-prevention-efforts/5-things-tobacco-industry-didnt-do-until-it-was
https://truthinitiative.org/research-resources/tobacco-prevention-efforts/5-things-tobacco-industry-didnt-do-until-it-was
https://oversight.house.gov/legislation/hearings/examining-juul-s-role-in-the-youth-nicotine-epidemic-part-ii
https://oversight.house.gov/legislation/hearings/examining-juul-s-role-in-the-youth-nicotine-epidemic-part-ii
https://oversight.house.gov/legislation/hearings/examining-juul-s-role-in-the-youth-nicotine-epidemic-part-ii
https://oversight.house.gov/legislation/hearings/examining-juul-s-role-in-the-youth-nicotine-epidemic-part-ii


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



OPINIONS, IDEAS, & PRACTICE
A

JPH
     M

arch 2022, Vol 112, N
o. 3

Mandelbaum     Images of Health     391

Worth Slowing Down for: Road Signs and 
Messages About the COVID-19 Pandemic
Jennifer Mandelbaum, MPH

   There has been much discussion 
about the messaging on COVID-19, 

much of it focused on how the public 
interprets federal and state guid-
ance on protective measures such as 
vaccinations and mask wearing. One 
overlooked strategy is private business-
es using their road signage to support 
(or negate) public health practices 
related to the pandemic (Figures 1–4). 
Large signs outside businesses have 
the potential to reach a broader, more 
diverse audience than paper signs on 
doors advising patrons to follow Cen-
ters for Disease Control and Preven-
tion guidelines. Whereas fl yers about 

vaccination status and mask wearing 
on store entrances reach only the 
customers entering that business (and 
therefore may be viewed more often 
by a particular demographic), road 
signs can be seen by anyone passing 
by, regardless of intent to enter.

Road signs raise several questions 
about the aim behind them. For ex-
ample, what motivates businesses to 
shift their messaging away from weekly 
specials or new products and to public 
health? The economy and public health 
are inextricably linked; businesses, 
especially those that are service ori-
ented, benefi t from the general public 

practicing recommended preventive 
measures. The US pandemic response 
centers on the idea that restrictions 
(e.g., on occupancy) can be eased as 
the community spread of COVID-19 
declines. More than the economic 
benefi ts of curtailing the pandemic, 
though, these messages may speak to 
something about collective action and 
refl ect the public nature of pandemics. 
They are a reminder that few, if any, 
people have been spared the impacts 
of COVID-19.

Road signage could also be a means 
of tackling misinformation and mak-
ing inroads with people who have 

FIGURE 1— A Sign for an Ice Cream Shop Supports Mask Wearing in Public Spaces
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hesitations about the COVID-19 vac-
cines. Private businesses may carry a 
type of cultural capital with the general 
public that experts (e.g., physicians and 
researchers on television and social 
media) do not. This capital may be 
used to engender greater trust in pub-
lic health practices, policies, and institu-
tions. Signage democratizes messaging 
about the pandemic, giving private 
citizens a voice to express their feelings 
about public health. Importantly, that 
also means that the content of road 
signs can steer the public away from 
sound public health practices or direct 
malice toward health departments and 
professionals. Rather than promoting 
public health, road signs could be used 
to cut deeper partisan divides into 
COVID-19 messaging.

The profusion of road signs address-
ing public health practices may refl ect 
the unique, wide-reaching impact of 
the COVID-19 pandemic. Accurate, 

timely, and noticeable com-
munication strategies are 
needed to combat challenges 
to eff ective health communica-
tion, including uncertainty, fear, 
and doubt. Private businesses, 
of their own volition, have used 
valuable advertising space to 
advocate (or contradict) prac-
tices that support public health. 
Road signs might be something 
to slow down for. 
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FIGURE 2— The Marquee Above an Independent Theater 
Encourages People to “Vaccinate to end the wait!”

FIGURE 3— The Sign for an Auto 
Repair Shop Says, “Masks required. 
Capes optional.”

FIGURE 4— A Music Hall’s Ani-
mated Sign Tells Viewers to “Rock 
the shot. Be safe. Stay healthy. Get 
vaccinated.”
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COVID-19 Vaccine Distribution in a
Community With Large Numbers of
Immigrants and Refugees
Brett Malone, MD, MPH, Esther Kim, MD, Rachel Jennings, BA, Rainer A. Pacheco, BS, and Alex Kieu, MD

Refugee and immigrant populations are extremely vulnerable to the consequences of the COVID-19

pandemic. COVID-19 vaccination is a critical tool in mitigating these consequences, but these same

communities often lack access to COVID-19 vaccines. We describe the efforts of a community-based

primary care clinic in Clarkston, Georgia to provide access to COVID-19 vaccines in a culturally sensitive

manner to address this health disparity and vaccine hesitancy. (Am J Public Health. 2022;112(3):393–396.

https://doi.org/10.2105/AJPH.2021.306608)

A lthough the COVID-19 pandemic

has affected everyone, certain

populations are disproportionately

burdened. African Americans are five

times more likely to be hospitalized

from a COVID-19 infection than White

Americans, and nearly twice as likely to

die.1 Although there are insufficient data

on how the pandemic has affected

refugees, several risk factors increase

the likelihood of severe illness from

COVID-19 among recently resettled refu-

gees, including higher rates of comorbid-

ities,2 mental health concerns,3,4 health

care access, language barriers,1 low

socioeconomic status,5–7 and social

stressors.8

Clarkston, Georgia, is known as “the

most diverse square mile in America”

(https://bit.ly/3JQfnpW) as it has served as

a refugee resettlement site for the past

30 years. Clarkston has welcomed immi-

grants seeking refuge from Bosnia,

Kosovo, Liberia, Congo, Burundi, Sudan,

Somalia, Ethiopia, Eritrea, Iraq, Syria, Bhu-

tan, Burma, Afghanistan, and Pakistan.

Ethne Health was started in October

2018 as a primary care clinic in Clarkston.

Ethne Health attempts to meet the

diverse medical needs of the commu-

nity in a culturally sensitive manner. In

the past year, Ethne Health has pro-

vided COVID-19 testing and vaccina-

tions for the community.

INTERVENTION

As vaccine hesitancy remains a barrier

in the struggle to contain the COVID-19

pandemic, one recommended strategy

is to directly engage communities

through the utilization of community

partners with trusted relationships.9 As

a culturally sensitive neighbor-centered

medical home located in the middle of

a diverse community, Ethne Health is

uniquely positioned to engage with

those community partners to deliver

COVID-19 vaccines.

PLACE AND TIME

Data from Ethne Health’s vaccination

campaign in Clarkston, Georgia (zip

code 30021) were collected from Janu-

ary 6, 2021 through May 28, 2021.

PERSON

During the period of data collection,

Ethne Health partially or fully vacci-

nated 3127 individuals with either the

Pfizer or Moderna COVID-19 vaccine.

Of these individuals, 2692 were fully

vaccinated.

PURPOSE

Our main goal was to provide access to

COVID-19 vaccines for the immigrant

communities in and around Clarkston

in a way that was culturally sensitive

and accessible for all. Additionally,

because of the scarcity of data on

COVID-19 vaccination among refugees,

we wanted our local vaccination cam-

paign to serve as a model for future

endeavors nationwide.

IMPLEMENTATION

For vaccine administration, four addi-

tional full-time staff (vaccine coordina-

tor, nurse, registration coordinator, and

community engagement coordinator)
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were hired, forming a COVID-19 vacci-

nation team. They were buffeted on

vaccine distribution days by a large

number of volunteers. Staff and volun-

teers came from a variety of racial/

ethnic backgrounds with multiple lan-

guages represented. In situations

where translation was needed and an

in-person translator was not available,

telephone translation services were

used. Additionally, materials, including

Emergency Use Authorization fact

sheets, were printed in multiple lan-

guages and distributed appropriately.

EVALUATION

During the intervention period, Ethne

Health partially or fully vaccinated 3127

individuals with either the Pfizer or

Moderna COVID-19 vaccine. Demo-

graphic data were collected from 3090

individuals (98.9%). The racial and eth-

nic demographics of the overall group

can be seen in Table 1. The percen-

tages of those who identified as Black

or African American, Asian, or White

were 46.1%, 19.4%, and 34.1%, respec-

tively. Overall, 3.4% identified as His-

panic/Latino.

Of the entire cohort who received at

least one dose of either the Pfizer or

Moderna vaccine from Ethne Health,

640 individuals (20.4%) had an address

in the 30021 zip code. Demographic

data were collected from 628 individu-

als (98.1%). As seen in Table 2, the per-

centages of those who identified as

Black or African American, Asian, or

White were 43.3%, 30.1%, and 26.3%,

respectively. Those who identified as

Hispanic/Latino made up 3.5% of the

cohort, and 21 different languages

were represented. The racial and ethnic

demographics of our cohort vaccinated

from the Clarkston zip code closely

resembles those of the zip code at

large.

In August 2021, the Prevention

Research Center at Georgia State Uni-

versity stated that Clarkston has a “fully

vaccinated rate of nearly 42% . . . out-

pacing neighboring communities that

are similarly stressed, with low house-

hold income, low literacy and language

ability, high density housing, and limited

transportation.”10 It highlights Ethne

Health’s vaccine distribution as one of

the main reasons for success.

ADVERSE EFFECTS

Despite our progress thus far, many

challenges still exist in vaccinating our

community. Continued efforts need to

be made to identify reasons why peo-

ple remain unvaccinated and to

address those concerns.

SUSTAINABILITY

Upon evaluation of the vaccination

efforts, we believe that three main fac-

tors aided in our outreach to a diverse

and sometimes vaccine hesitant popu-

lation: (1) relationships of trust within

the community, (2) multiple avenues of

access, and (3) consistent vaccination

location and time.

Trust

Psychological and social influences

have been shown to have significant

impacts on vaccination rates.11 A com-

munity engagement coordinator can

help utilize these factors to promote

TABLE 1— Racial/Ethnic Demographics of Entire Cohort Partially
or Fully Vaccinated by Ethne Health From January 6, 2021, to May
28, 2021: Clarkston, GA

Race/Ethnicity
No. Partially or Fully Vaccinated

(% of Cohort)

Black 1424 (46.1)

White 1054 (34.1)

Asian 598 (19.4)

Other 14 (0.5)

Not Hispanic or Latino 2819 (96.6)

Hispanic or Latino 99 (3.4)

TABLE 2— Racial/Ethnic Demographics of Cohort Living in
Zip Code 30021 Partially or Fully Vaccinated by Ethne Health
From January 6, 2021 to May 28, 2021: Clarkston, GA

Race/Ethnicity

No. Partially or Fully
Vaccinated

(% of Cohort)

Clarkston, GA,
Demographics

(US Census 2010), %

Black 272 (43.3) 52.0

White 165 (26.3) 28.8

Asian 189 (30.1) 16.2

Other 2 (0.3) 3.0

Not Hispanic or Latino 606 (96.5) 97.1

Hispanic or Latino 22 (3.5) 2.9
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vaccination. With a decade of experi-

ence working in the Clarkston commu-

nity with a refugee resettlement

agency, our coordinator leveraged pre-

viously established relationships to

engage trusted community partners.

These trusted and well-respected com-

munity partners helped overcome the

barriers of distrust and lack of access.

Additionally, the coordinator’s experi-

ence and relationship with community

partners assisted us in developing a

culturally sensitive approach to vaccine

distribution.

Access

Individualized registration procedures

were created that enabled community

partners to schedule appointments for

their community members without hav-

ing to navigate registration forms or

phone lines. Specifically, our commu-

nity engagement coordinator worked

directly with community partners to

assist individuals and groups in regis-

tering for and transportation to vaccine

appointments. Autonomous commu-

nity members were able to preregister

for vaccines through multiple avenues,

including walk-ups and online registra-

tion. On vaccinations days, walk-ups

were encouraged, and we accommo-

dated accompanying family or friends

who were not registered.

Consistency

We began in January and February

2021 with larger vaccine drives that

required significant logistical planning

and coordination. By the end of Febru-

ary 2021, we had switched to vaccinat-

ing smaller numbers outside of our

clinic. This provided a more sustainable

endeavor for our vaccine team and

clinic, which helps avoid burnout.

Additionally, it provided a consistent

time and location for community mem-

bers to find us and get vaccinated. They

knew where to find us, when to find us,

and that we would vaccinate them if

they came.

PUBLIC HEALTH
SIGNIFICANCE

Although immunization is not required

for resettlement in the United States,

overall, refugees are generally immu-

nized. For example, in 2019, 94.6% of

28478 age-eligible refugee arrivals

from 88 countries had at least one

documented measles-containing vac-

cine dose.12 Achieving similar vaccina-

tion rates for COVID-19 may be difficult.

As the COVID-19 pandemic contin-

ues, COVID-19 vaccine distribution is

an utmost priority, especially among

vulnerable refugee and immigrant pop-

ulations. To accomplish this, we have

learned that establishing trust, provid-

ing multiple avenues of access, and

being consistent can minimize many

obstacles. Trust can overcome vaccine

hesitancy; reducing barriers to access

and maintaining a consistent yet sus-

tainable presence can help our com-

munity endure this formidable virus.

Our vaccination campaign, though

small in scale, can offer a model to pro-

vide access to COVID-19 vaccines in a

way that is effective, sustainable, and

culturally sensitive.
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A Rapid Survey of State and Territorial
Public Health Partnerships With
Faith-Based Organizations to
Promote COVID-19 Vaccination
Scott Santiba~nez, MD, DMin, MPHTM, Ashley Ottewell, MPH, Paris Harper-Hardy, MPH, Elizabeth Ryan, MPH,
Heidi Christensen, MTS, and Nathaniel Smith, MD, MABS, MPH, DTM&H

During the COVID-19 pandemic, media accounts emerged describing faith-based organizations (FBOs)

working alongside health departments to support the COVID-19 response. In May 2021, the Department

of Health and Human Services, Centers for Disease Control and Prevention, and the Association of State

and Territorial Health Officials (ASTHO) sent an electronic survey to the 59 ASTHO member jurisdictions

and four major US cities to assess state and territorial engagement with FBOs. Findings suggest that

public health officials in many jurisdictions were able to work effectively with FBOs during the COVID-19

pandemic to provide essential education and mitigation tools to diverse communities. (Am J Public

Health. 2022;112(3):397–400. https://doi.org/10.2105/AJPH.2021.306620)

Vaccination is an important tool to

help stop the COVID-19 pandemic.

During the COVID-19 response, the

Department of Health and Human Serv-

ices (HHS) Center for Faith-Based and

Neighborhood Partnerships, the Centers

for Disease Control and Prevention (CDC),

and the Association of State and Territo-

rial Health Officials (ASTHO) encouraged

health departments’ engagement with

faith-based organizations (FBOs) to help

groups disproportionately affected.1 We

sought to assess the ability of health

departments to work with FBOs to reach

those in greatest need.

INTERVENTION

ASTHO developed a 13-question, mixed

methods electronic survey with CDC

and HHS to assess state and territo-

rial engagement with FBOs to pro-

mote COVID-19 vaccination, other

response efforts, and non–COVID-19

health collaboration.

PLACE AND TIME

From May 13 to 19, 2021, with support

from the Robert Wood Johnson Foun-

dation, ASTHO sent the survey to all 59

ASTHO jurisdictions and four major US

cities.

PERSONS

Directors of public health preparedness

were encouraged to enlist agency col-

leagues, such as immunization managers

and minority or health equity directors,

to complete the questionnaire.

PURPOSE

We sought to determine (1) the fre-

quency of state and territorial health

department partnerships with FBOs to

promote COVID-19 vaccination and

other response efforts and (2) factors

supporting and hindering such

partnerships.

IMPLEMENTATION

Twenty-six of 63 jurisdictions surveyed

responded, for a response rate of 41%.

We used descriptive epidemiology to

assess frequencies of responses

and identified common themes and

meaningful patterns in the data by

repeated examination and sorting of

answers and comments (i.e., a data-

driven qualitative process).

EVALUATION

During the COVID-19 pandemic, 24 of

26 respondents (92%) reported that
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their department or agency engaged

with FBOs to promote COVID-19 vacci-

nation. Of the two that reported that

FBOs had not been engaged, one

shared that engaging FBOs was

addressed at the local level. The other

shared that lack of established

relationships with FBOs, staff and

resource limitations, and FBO distrust

of government prevented FBO

involvement.

Promotion of Health Equity

Of the 24 respondents whose health

department or agency worked with

FBOs, 100% viewed these partnerships

as valuable for reaching racial and

ethnic minority groups. In free text, a

respondent explained that working

with FBOs “was particularly valuable

in outreach with racial and ethnic

minority groups.” Another described

the “development of an equity plan,

[establishment of] an equity task

force to advance outreach, and

[provision] of mobile vaccination

specifically for partners, such as FBOs

and NGOs, to take vaccines to the

neighborhoods.”

Inclusion of Diverse
Religious Communities

Many respondents attempted to be

inclusive in their faith-based outreach: 23

(96%) described working with churches,

18 (75%) with mosques, 14 (58%) with

synagogues, and 14 (58%) with temples

(Figure 1). In free text, respondents wrote

of “reaching out to mosques prior to

Ramadan,” and “vaccine clinics at three

mosques, which helped with vaccine

rates in immigrant [groups].”

Serving as COVID-19
Vaccination Sites

Twenty-one of 24 jurisdictions said FBOs

served as vaccination sites. Success

stories included, “we [implemented a

state-based vaccine initiative], which

[puts] vaccination clinics at places of wor-

ship, [with the goal of] vaccinating 25,000

more people in these communities.”

Health communication was key to

COVID-19 vaccine promotion. Twenty-

three respondents said that FBOs

served as trusted messengers, and 22

said FBOs disseminated communication

materials. Communication challenges

included “reliable and secure Internet

connections—faith organizations [are]

not always connected digitally.”

Funding to Support Other
COVID-19 Response

FBOs contributed to a variety of funded

vaccination and other nonvaccination

activities (Box 1). Fifteen respondents

said FBOs supported vaccine registra-

tion and helped people in the commu-

nity overcome other logistical issues

related to getting a COVID-19 vaccine,

and 11 provided transportation to vac-

cination sites.

Cultivation of Relationships

Findings suggest that both the health

departments and FBOs were interested

in collaboration. Most commonly, the

department or agency reached out to

FBOs for assistance with COVID-19

vaccination promotion efforts (21 of 24

respondents), but 16 respondents stated

that FBOs had reached out to their

health department. In free text, a respon-

dent described how they had “built out a

Community Engagement Branch in our

incident command structure to integrate

community and faith-based organiza-

tions into the COVID-19 response.”

When asked about challenges in

working with FBOs, four health depart-

ments described a need for stronger

relationships with FBOs and greater

knowledge about how they operate.

Another described difficulty connecting

“to smaller houses of worship that do not

participate in coalitions or larger judica-

tory bodies.” Two participants com-

mented on communication challenges—

for example, “We do all coordination with

vaccine providers and community part-

nerships through e-mail. These FBOs pre-

fer phone calls. That takes a lot of time.”
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FIGURE 1— Diverse Religious Partners Involved in 24 State and Territorial
Health Department COVID-19 Vaccination Efforts: United States, May 2021
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The role of FBOs continued to evolve

over the COVID-19 response. One

respondent noted:

Towards the beginning of the

response, [we] had more FBOs inter-

ested in hosting a vaccination site

than we had doses available. With

vaccine available at many locations,

there’s less of a need for host sites,

so working with FBOs now is more

likely to focus on addressing vaccine

hesitancy and providing credible

information.

Partnership Benefits for
Future Activities

Partnerships were seen by some

respondents as potentially beneficial

for future efforts. Respondents com-

mented: “[We are] partnering with a

leader in the faith sector to help houses

of worship and faith-based organiza-

tions prepare for emergencies,” and

“increased relationships should be a

platform for future collaboration.”

ADVERSE EFFECTS

Five respondents described vaccine

hesitancy and government distrust

within groups that have been marginal-

ized. Participants noted, “the J&J pause

had a [negative] effect on those com-

munities, [as well as the] lack of vac-

cines early on [in the pandemic].”

Others commented, “[There is] mixed

support for vaccinations [in a] large

number of churches in [our state],”

and “some [houses of worship]/FBOs

do not trust government or see that

they have a role in emergency

response.”

While our findings suggest that

belief systems can promote healthy

behaviors, previous studies showed

that some FBOs can be sources of

misinformation, experience tensions

over public health restrictions or guid-

ance related to worship services, and,

unfortunately, facilitate the transmis-

sion of severe acute respiratory syn-

drome coronavirus 2 (SARS-CoV-2).2–5

SUSTAINABILITY

Challenges included limited time and

personnel to devote to maintaining

relationships with FBOs. Understanding

the value that FBOs add to prepared-

ness and response efforts may help to

justify the commitment and resources

required to sustain such partnerships.

PUBLIC HEALTH
SIGNIFICANCE

Our findings suggest that many jurisdic-

tions were able to work effectively with

FBOs during the COVID-19 pandemic.

Furthermore, countless other congre-

gations supported COVID-19 vaccina-

tion and other public health efforts

without formal relationships with their

health departments.6,7

Our findings are subject to several

limitations. Our survey was based on a

small sample of respondents. However,

respondents did represent eight of the

10 HHS regions. We do not know how

the states or territories that did not

complete the survey would have

answered these questions. It is likely that

respondents were those working with

FBOs rather than those considering work-

ing with FBOs or facing challenges. Thus,

findings should be interpreted as positive

leaning. Our survey was limited to the

domestic response in the United States.

Future assessments might include public

health partnerships with FBOs to

respond to COVID-19 in international

settings.8

During the COVID-19 pandemic,

which has resulted in hundreds of

thousands of deaths in the United

States, one promising finding has been

the ability of health departments to

work with FBOs to reach those in great-

est need. Health officials may consider

BOX 1— Vaccination and Other Non–Vaccination-Related COVID-19
Response Activities Conducted by Faith-Based Organizations (FBOs)
Receiving Funding From State and Territorial Health Departments:
United States, 2021

1. Community outreach and engagement: FBOs provided community coordinators and community
health and outreach workers, supporting community education.

2. Personal hygiene: COVID-19 minigrants were used to support personal protective equipment,
hand sanitizer, and cleaning supply distribution, and COVID-19 safety kits for food pantries or
other distribution efforts.

3. COVID-19 testing: FBOs provided assistance to community members to access testing; health
departments funded the development of COVID-19 testing materials for houses of worship,
testing clinics, laboratory supplies, and analysis of test results.

4. Quarantine and isolation: FBOs provided assistance to community members accessing safe
quarantine or isolation facilities.

5. Vaccine promotion: Health departments funded the development of COVID-19 vaccination
materials for houses of worship and vaccination clinics.

6. Training: Health departments funded trainings for FBOs on responding to a pandemic
respiratory emergency.

7. Health communications: FBOs amplified public health emergency messaging for houses of
worship and assisted with translation of materials and public service announcements.
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ways to work with FBOs in future pre-

paredness and response efforts.9
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W ithin the COVID-19 pandemic,

public mistrust has been cast in

the pivotal role of antagonist. From lack

of acceptance of preventive measures,

to online misinformation and disinfor-

mation, to low vaccination rates, “the

epidemic of mistrust” has been charac-

terized as a thwarter of public health

mitigation efforts. However, among

Black/African American individuals in

the United States who remain twice as

likely to die1 yet significantly less likely

to be vaccinated against COVID-192

versus White Americans, mistrust is not

the primary etiology of racial and ethnic

inequities. Instead, mistrust is a mani-

festation of the pervasive pathologies

of structural racism and White

supremacy.3 Historical awareness of

and contemporary exposure to struc-

tural racism—the system of hierarchy,

privilege, and power that largely bene-

fits White individuals—has resulted in

mistrust as a rational, adaptive

response to an adversarial environ-

ment. Furthermore, White supremacy,

the belief that White people are supe-

rior to people of other racial back-

grounds, sustains structural racism

and, thus, is a fundamental driver of

mistrust among people of color.4,5

A specific form of mistrust, medical

mistrust, centers on the belief that

health care providers, the health care

system, the pharmaceutical industry,

academic institutions, or the govern-

ment as a steward of public health are

acting against one’s best interest or

well-being.6 As a multidimensional

belief system, medical mistrust likely

exists on a spectrum from skepticism,

to active suspicion, to belief in conspir-

acy theories or secret plots concerning

perpetrators, motivations, and modi

operandi that are not necessarily apoc-

ryphal.7 Typically, medical mistrust has

been viewed through a deficit lens. This

is unsurprising; negative characteriza-

tions of health beliefs espoused by

people of color that diverge from those

expressed by the dominant culture are

a normative feature of race-based sci-

ence. This is particularly true regarding

mistrust beliefs. Individuals who

express medical or research mistrust

are frequently characterized as irratio-

nal, less well-educated, or possessing

lower literacy.8 Among Black/African

American individuals, medical mistrust

has been associated with suboptimal

health behaviors, such as nonadher-

ence to antiretroviral therapy among

people living with HIV, poor engage-

ment in care, and decreased uptake of

preventive behaviors, including vac-

cines.8,9 Unfortunately, a surfeit of

attention within public discourse on

combating the negative impacts of

medical mistrust, particularly in regards

to COVID-19 vaccine “hesitancy,” has

obscured the need to correct deficien-

cies and disparities in health care per-

petuated by structural racism, White

supremacy, and inequitable power

structures in the United States.

Specific historical and recent events

have oftentimes been cited as the root

cause of medical mistrust. As such,

medical mistrust has been framed as a

reaction to instances of medical,

research, or public health malfeasance.

For example, the Tuskegee Syphilis

Study, during which Black men were

enrolled without informed consent and

observed for 40 years with no offer of

treatment, is frequently cited as the

exemplar of this unethical behav-

ior.10,11 Another frequently cited exam-

ple is compulsory and coercive steriliza-

tion dating back to the early 20th

century, which disproportionately

impacted Black/African American, Indig-

enous, and Latinx women.12 Most

recently, in 2020, unnecessary gyneco-

logical procedures were performed on

women of color, many of whom were

non–English speaking, held at Immigra-

tion and Customs Enforcement deten-

tion centers in the United States. Fol-

lowing an investigation, the

Department of Homeland Security

closed the facilities where the proce-

dures were performed.13

These specific events are important

to note. However, understood within a

psychological and sociopolitical context,

medical mistrust is an adaptive

response to chronic, not episodic, ineq-

uity experienced by Black, Latinx,
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Indigenous, and some Asian American

Pacific Islander communities. As an

adaptive response to repeated expo-

sures, medical mistrust can be protec-

tive and potentially promote resilience

to discrimination and maltreatment

experienced directly or indirectly within

one’s social network, family, or commu-

nity.14 Given the persistence of COVID-

19 inequities, a critical analysis of medi-

cal mistrust as an adaptive response

that may promote individual-level resil-

ience, community-level empowerment,

and structural change is warranted.

UNDERSTANDING
MISTRUST

Psychological literature, which is often

deficient in racial diversity of both

authorship and research participants,

has contributed to pathologized views of

mistrust.15 A substantial portion of this

research has focused on the more

extreme end of the mistrust spectrum,

exploring “conspiracy beliefs” as a reflec-

tion of individuals’ psychological disposi-

tion. This research suggests that individu-

als who express “conspiracy beliefs” have

low self-esteem, are paranoid, or are

delusional.7,16 Individual-level perspec-

tives such as these delegitimize rational

belief systems and ignore the origins of

mistrust among people of color.

Other research has contributed to a

broader understanding of medical mis-

trust as a protective coping mecha-

nism. An epistemic rationale for belief

in conspiracy theories posits that they

arise in the face of persistent threat. In

such instances, conspiracy theories

provide causal explanation and render

order in the place of uncertainty and

injustice.8 For example, racial and eth-

nic disparities in HIV incidence and

mortality have been a persistent fea-

ture of the epidemic in the United

States since its inception 40 years ago.

In response, HIV-related conspiracy

theories, such as HIV is a man-made

virus or AIDS was created by the US

government to control the Black popu-

lation, have developed as common

beliefs within the Black/African Ameri-

can community.17

Within health care settings, medical

mistrust can develop as a response to

inequitable or hostile situations. In a

study to determine psychosocial factors

associated with medical mistrust among

Black/African American men, the author

found that perceived racism in health

care was the strongest correlate of mis-

trust and often resulted in lack of fol-

low-up.18 Thus, when faced with antago-

nistic circumstances such as racism,

individuals may develop mistrust and

disengage from care to minimize psy-

chological harm and restore a sense of

control. As a protective response, medi-

cal mistrust may also manifest as cau-

tion or self-preservation in light of

adverse exposures both within and

external to the health care system.19

From a sociopolitical perspective, the

interplay among physical, social, and

political environments may contribute

to stronger mistrust beliefs among indi-

viduals living in neighborhoods with

higher concentrations of social vulnera-

bility.8,20 Medical mistrust may also be a

learned attitudinal response that is

transmitted among members of the

same group or community with shared

identity and cultural experience.14

INTERVENTIONS TO
ADDRESS MEDICAL
MISTRUST

Following the approval of COVID-19

vaccines, there has been intense inter-

est in “vaccine hesitancy,” a manifesta-

tion of medical mistrust, particularly

among Black individuals.9 Interventions

to increase vaccine confidence include

trusted messenger programs in which

health care providers or community

leaders communicate evidence-based

data, debunk myths, and attempt to

build trust in COVID-19 vaccines. While

these programs may increase vaccine

uptake, it is unlikely that short-term

educational programming will have a

sustainable impact on broader medical

mistrust beliefs. Building trust in sys-

tems of care will necessitate structural

change, authentic collaboration, and

investment in community engage-

ment.21

Interventions to mitigate medical mis-

trust at the patient and health care pro-

vider level have also been developed.

However, to date, these interventions

have been limited in scope, given how

the concept has been oversimplified

and undercontextualized. At the

patient level, a few effective interven-

tions using motivational interviewing

and cognitive behavioral therapy have

been implemented to increase aware-

ness of the effects of medical mistrust

on health outcomes.8 Of note, the goal

of these interventions is not to reduce

medical mistrust among participants.

Instead, these interventions acknowl-

edge mistrust as a rational response to

racism and a protective survival mecha-

nism as well as raise awareness about

the effects of mistrust on health. A

handful of health care provider-level

interventions that aim to increase cul-

tural competency and empathy for

patients have also been developed.

These interventions have generally not

shown effects on increasing patient

trust. In addition, interventions at the

health care provider level to improve

patient-centered communication and

shared decision-making have been

suggested.8 However, multilevel
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interventions that include structural

components to abolish racist policies

and practices are necessary to improve

the trustworthiness of the health care

system and related entities.8

RESILIENCE,
EMPOWERMENT, AND
STRUCTURAL CHANGE

Resilience has been characterized as a

“dynamic process encompassing posi-

tive adaptation within the context of

significant adversity.”22(p543) Within pub-

lic health, resilience frameworks have

often been applied to disaster pre-

paredness to assess the ability of com-

munities to recover and survive after

an emergency. From a psychological

perspective, resilience also involves

growth and evolution. Melding the pub-

lic health and psychological perspec-

tives, community resilience is the ability

to withstand acute or chronic threats,

to adapt, to survive, and to utilize the

experience to catalyze change.23

Thus, as a protective response that

has the potential to promote resilience,

mistrust may be an important or even

necessary trait to catalyze community-

level change.

Empowerment (e.g., self-reliance and

self-sufficiency) is an essential compo-

nent of community resilience. In addi-

tion, empowerment can also be con-

ceptualized as an outcome. As a

community adapts to and survives seri-

ous threat (such as pervasive racism),

the change that occurs often necessi-

tates a shift in power from external

entities to the community itself. The

shift usually requires advocacy, policy

change, alteration of governance struc-

ture, and redistribution of resources.

This process defines community

empowerment.

Yet, can the adaptive, protective

response of mistrust that promotes

resilience also lead to individual-level

and community empowerment? There

are several HIV-related examples that

suggest that it might. On the individual

level, research determining barriers to

uptake of key HIV-related interventions

(e.g., preexposure prophylaxis [PrEP]

and HIV testing) provide evidence of

the positive association between HIV-

specific medical mistrust (also known as

HIV conspiracy beliefs) and intervention

use. For example, higher HIV-specific

mistrust was positively associated with

willingness to use PrEP among Black

women in the National Survey on HIV in

the Black Community.17 Similarly, medi-

cal mistrust among racially and ethnically

diverse individuals has been positively

associated with greater HIV testing likeli-

hood.8 Because mistrust may be an act

of self-preservation against racist

threats, engaging in self-protection

behaviors, such as taking PrEP to pre-

vent HIV infection, is a rational response

if one believes that systems exist in

opposition to one’s own self-interest.

Therefore, PrEP use and HIV testing may

be acts of self-empowerment.

While similar evidence does not yet

exist for COVID-19, similarities between

the COVID-19 pandemic and the HIV

epidemic within Black communities

suggest that mistrust may contribute to

the uptake of protective measures (e.g.,

greater testing or increased use of pre-

ventive measures such as masking).24

On the community level, the COVID-

19 pandemic has incited a groundswell

of activism and empowerment. Coali-

tions comprising Black, Latinx, and

Indigenous community members have

arisen to provide services, education,

and psychological support, and to

advocate equitable access to testing,

therapeutics, and vaccines. These

efforts have been spurred by centuries

of structural racism, marginalization,

and rational mistrust that current sys-

tems of power will fill critical needs

equitably. Newly developed racially and

ethnically defined coalitions like the

Black Boston COVID Coalition (BBCC)

and the Latino Coalition Against COVID-

19 have formed to build upon existing

community resilience and ensure that

their communities’ needs are met. In

addition, existing Indigenous and Asian

American Pacific Islander organizations,

such as the National Urban Indian Fam-

ily Coalition and National Council of

Asian Pacific Americans, have shifted

focus to COVID-19 and social determi-

nants of health, such as poverty and

food insecurity.

Structural change is defined by a dra-

matic shift in the way a system oper-

ates. Bolstered by simultaneous social

movements, these empowered com-

munity coalitions have advocated struc-

tural change in the form of post–

COVID-19 business recovery, workforce

diversity, immigration reform, universal

access to health care, and fundamental

shifts in resource distribution to

achieve and sustain equity. For exam-

ple, the BBCC has demanded that pan-

demic efforts not only stem the tide of

COVID-19 but also leave “Black resi-

dents and Black businesses in a better

place post-pandemic than we were

before and during.”25 Through BBCC’s

advocacy efforts, Black- and Latinx-

owned businesses have been con-

tracted to expand COVID-19 vaccina-

tion access within diverse communities.

After the pandemic, newly formed com-

munity coalitions should be strength-

ened and directly funded to address

health inequities beyond COVID-19.

Similarly, advocacy organizations that

arose during the early HIV era have

expanded their scope to include
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related infections, such as hepatitis C,

as well as social justice issues (e.g.,

homophobia, transphobia, transac-

tional sex work). Advocacy coalitions

should also formally be engaged in

partnerships with COVID-19 research

networks to ensure that questions rele-

vant to most-impacted communities

are addressed and to mitigate medical

and research mistrust.

CONCLUSION

Combating medical mistrust has been a

central focus of efforts to address

inequities, including those associated

with both HIV and COVID-19. It is time

to reconceptualize mistrust as a ratio-

nal, adaptive response to structural rac-

ism. Leveraging this adaptive response

and promoting resilience and empow-

erment require that we acknowledge

the root cause of mistrust and support

the development of community-led sol-

utions that confront systemic inequity.

Ultimately, empowerment realized at

the community level will be an essential

driver of structural change and lead to

a more equitable future.
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Barriers to COVID-19 Vaccine Uptake
in the LGBTQIA Community
Danny Azucar, PhD, MPH, Lindsay Slay, MSW, Damaris Garcia Valerio, and Michele D. Kipke, PhD

See also Landers and Bowleg, p. 341.

Objectives. To report findings from qualitative research that describe sources of hesitancy and barriers

to vaccine uptake among lesbian, gay, bisexual, transgender, queer, intersex, and asexual (LGBTQIA)

populations.

Methods. In March 2021, we conducted focus groups with members of the Los Angeles, California

LGBTQIA community to identify barriers to becoming vaccinated. Semistructured interviews were

conducted with 32 individuals in 5 focus groups. Thematic analysis was conducted to identify themes.

Results. Historical and ongoing medical trauma, including misgendering, and perceived emotional

violence emerged as significant barriers to LGBTQIA individuals becoming vaccinated. Fear of violence

was found to be a major barrier among transgender individuals, whereas fear of an unwelcoming

vaccination site was a barrier for seniors. Finally, surviving was a higher priority than becoming

vaccinated.

Conclusions. Participants reported vaccine hesitancy and barriers that are unique to the life

experiences of LGBTQIA individuals; these include medical trauma, violence, stigma, and discrimination.

Our findings highlight the need to include LGBTQIA leaders and trusted individuals in the development

of vaccination education and the delivery of vaccination services. (Am J Public Health. 2022;112(3):405–

407. https://doi.org/10.2105/AJPH.2021.306599)

In the race to vaccinate against

COVID-19, 55.8% of people in the

United States are fully vaccinated (as

of October 3, 2021).1 However, high

levels of vaccine hesitancy and low

vaccine uptake persist, especially in

underserved, underrepresented

populations,2 including sexual and

gender minorities and lesbian, gay,

bisexual, transgender, queer, intersex,

and asexual (LGBTQIA) people.3 Exist-

ing evidence suggests that since

the pandemic began, the LGBTQIA

community has been disproportion-

ately affected by high infection rates

and associated economic and psycho-

social burdens.4,5 LGBTQIA people

of color are twice as likely as White

non-LGBTQIA people to be diagnosed

with COVID-19,6 and more likely

than non-LGBTQIA people to have a

preexisting condition (e.g., diabetes,

obesity) and to suffer severe COVID-

19 outcomes.7 LGBTQIA people are

more likely than non-LGBTQIA indivi-

duals to work in highly affected indus-

tries (e.g., restaurants), have lower

incomes,8 and experience greater

stigma and discrimination in health

care settings.9

We conducted qualitative research

in March 2021 with LGBTQIA service

providers to understand sources of

vaccine hesitancy and barriers to vac-

cine uptake in this population. We

summarize the findings from this

research and their public health

implications.

METHODS

We conducted 5 focus groups with 32

individuals, the majority of whom were

LGBTQIA; all of the groups included

members of the LGBTQIA community

or provided services to diverse seg-

ments of the LGBTQIA community

(e.g., different racial/ethnic groups

[especially African American and

Latino/Hispanic], young adults, seniors,

transgender and nonbinary people).

We first worked with our LGBTQIA

Community Advisory Board to identify

participants for the study, then identi-

fied LGBTQIA health and social service

agencies in Los Angeles, California

and invited staff to participate in the

study. None of these agencies offered
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vaccination services at the time of the

study.

We conducted focus groups virtually

(via HIPAA Zoom) using a semistruc-

tured interview adapted from the

COVID-19 Specific Vaccine Hesitancy and

Acceptability in Multi-Ethnic Communi-

ties—Focus Group Guide.10 The interview

guide included questions about the fol-

lowing topics: What are the greatest

concerns or challenges that LGBTQIA

individuals face when becoming vacci-

nated? When and where should vac-

cines be offered? Who should offer

vaccines? What barriers are unique to

LGBTQIA individuals? What or who

influences LGBTQIA individuals to

become or not become vaccinated?

What resources are needed or missing?

Each focus group included up to 11

participants and lasted approximately 2

hours. Participants were asked to share

their own perspectives and experien-

ces, and those of their clients. Partici-

pants were compensated $75 for

participating. We audio recorded, tran-

scribed, de-identified, and analyzed the

groups using a thematic analytic

approach. This involved (1) developing

inductive codes, (2) independently cod-

ing all transcripts, and (3) comparing

emerging themes, including some not

specified in the interview guide. After

successive iterations, we merged codes

and generated themes about vaccine

hesitancy in LGBTQIA communities.

Two teammembers analyzed and

coded each transcript using ATLAS ti

(Scientific Software Development; Ber-

lin, Germany; 2020).

RESULTS

Several barriers to becoming vacci-

nated emerged, including lack of

LGBTQIA “safe vaccine spaces” and

lack of LGBTQIA representation with

vaccination education and rollout

efforts. We found that these barriers

were particularly great for transgender,

seniors, and individuals experiencing

homelessness.

Historical and ongoing medical

trauma, including misgendering and

perceived emotional violence, emerged

as a significant barrier to LGBTQIA indi-

viduals becoming vaccinated. One

participant described how “You can’t

disconnect vaccine resistance from the

communities folks live in. We’ve been

historically discriminated against and/

or abused by the medical system.”

Another participant said, “How can

there be trust when [LGBTQIA] people

are still living with HIV after 40 years,

where’s the vaccine for that?” Medical

mistrust also depended on health pro-

viders’ level of competency in respect-

fully addressing LGBTQIA people in

clinical spaces, as shared by a transgen-

der female participant who experi-

enced misgendering: “Everybody at the

vaccine site referred to me as ‘sir.’Mind

you, the medical form I filled out had

asked those questions . . . but was any-

body actually paying attention to me as

a person? No.”

A common theme was the need for

LGBTQIA leaders to have a “seat at the

table” with vaccine planning and educa-

tional efforts. One participant noted,

“Being seen and acknowledged at vac-

cine sites starts with ensuring there’s

LGBTQIA representation at every step

along the vaccination process” and

“creating the opportunity for LGBTQIA

leaders to build trust between the vac-

cine and the community.” Another

participant said, “People sticking the

needle in the arm, have they [even]

been trained . . . by LGBTQ organiza-

tions [or] people with lived experiences

who are experts on the ground, who

are also queer and trans people of

color?” Another participant com-

mented, “Let us run our own communi-

ties. Stop coming in, telling us what to

do and running our communities. Give

us the opportunity to do that . . . or

you’re not going to get anywhere.” This

“by us for us” approach was supported

by another participant: “When you can

see someone [who looks like you], it

brings out honesty, integrity, and sin-

cerity—it allows you to really connect.”

Fear of violence was found to be a

major barrier to becoming vaccinated

among transgender individuals. One

participant stated, “Transwomen are

afraid that they are going to be beat . . .

[afraid] for their lives . . . of being

attacked . . . to come out of their homes

to get the vaccine.” For aging LGBTQIA

adults, lack of welcoming, open-

minded, and accepting resources

emerged as a barrier in becoming vac-

cinated: “The programming and resour-

ces for trans and queer elders of color

may not be the safest or affirming. . . .

Queer older adults go [back into the

closet] because they fear they’re going

to get mistreated . . . when they’re

checking in to get the vaccine.” For indi-

viduals experiencing homelessness, the

priority is surviving, not becoming vacci-

nated: “When someone is unhoused,

it’s almost like survival trumps getting

vaccinated.”

DISCUSSION

With more dangerous and contagious

variants of the virus now fueling the

pandemic, it is critical that COVID-19

public health vaccination efforts be

strategic, targeted, and, ideally, cultur-

ally tailored to increase vaccination

uptake, especially in underserved,

underrepresented populations. This

article explores the barriers and oppor-

tunities to vaccine uptake among
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LGBTQIA communities. Although the

interview guide did not directly address

barriers related to intersectional identi-

ties, a clear finding was that people

living at the intersection of multiple

marginalized identities (i.e., transgen-

der, seniors, and homeless) experience

increased barriers when accessing the

vaccine, and that mistrust persists

between LGBTQIA communities and

COVID-19 vaccine health providers

given past and ongoing experiences of

medical trauma.

Our findings suggest that educational

campaigns need to include LGBTQIA

and intersectional representation. Fur-

thermore, vaccine services and resour-

ces need to be culturally tailored to

create inclusive, welcoming, and safe

spaces for members of the LGBTQIA

community, paying particular attention

to avoiding misgendering and stigma.

Including LGBTQIA organizations in the

development and delivery of vaccina-

tion services is an important step to

ensuring that services are culturally

tailored and relevant. Finally, it is impor-

tant to recognize that LGBTQIA individ-

uals’ health needs and concerns are

not limited to COVID-19. Vaccination

services should ideally include other

needed services, such as financial assis-

tance, mental health and substance

abuse treatment, HIV care and preven-

tion, and primary care services.
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Disparities of COVID-19 and HIV
Occurrence Based on Neighborhood
Infection Incidence in Philadelphia,
Pennsylvania
Neal D. Goldstein, PhD, MBI, Jessica L. Webster, MPH, Lucy F. Robinson, PhD, and Seth L. Welles, PhD, ScD

See also Landers and Bowleg, p. 341.

Objectives. To evaluate the occurrence of HIV and COVID-19 infections in Philadelphia, Pennsylvania,

through July 2020 and identify ecological correlates driving racial disparities in infection incidence.

Methods. For each zip code tabulation area, we created citywide comparison Z-score measures of COVID-19

cases, new cases of HIV, and the difference between the scores. Choropleth maps were used to identify areas

that were similar or dissimilar in terms of disease patterning, and weighted linear regression models helped

identify independent ecological predictors of these patterns.

Results. Relative to COVID-19, HIV represented a greater burden in Center City Philadelphia, whereas

COVID-19 was more apparent in Northeast Philadelphia. Areas with a greater proportion of Black or

African American residents were overrepresented in terms of both diseases.

Conclusions. Although race is a shared nominal upstream factor that conveys increased risk for both

infections, an understanding of separate structural, demographic, and economic risk factors that drive

the overrepresentation of COVID-19 cases in racial/ethnic communities across Philadelphia is critical.

Public Health Implications. Difference-based measures are useful in identifying areas that are

underrepresented or overrepresented with respect to disease occurrence and may be able to elucidate

effective or ineffective mitigation strategies. (Am J Public Health. 2022;112(3):408–416. https://doi.org/

10.2105/AJPH.2021.306538)

The COVID-19 pandemic has

highlighted how heightened rates

of communicable diseases are often

observed in marginalized and under-

served communities. Indeed, both

COVID-19 and HIV have disproportion-

ately affected Black and Latinx individu-

als across the United States.1 Social

and economic disparities associated

with race and ethnicity are structural

factors that could fuel both epidemics.

In the case of HIV, disparities arise from

exposure to institutional racism and

stigma within health care settings,

resulting in hesitancy to engage with

the care continuum among racial and

ethnic minority communities.2 In addi-

tion, higher HIV rates may be related to

lower incomes and lack of neighbor-

hood access to HIV prevention services

such as syringe exchange programs,

resulting in the need to share injection

drug paraphernalia.2,3

In contrast, higher rates of COVID-19

among Black or Latinx communities are

most certainly dependent on house-

hold crowding in conjunction with a

greater likelihood of serving in high-risk

occupations, as well as dependence on

mass transit, which heightens the likeli-

hood of increased contacts and acqui-

sition of infection.4–8 Poverty may be a

shared upstream determinant of each

of these infections.9 In short, there are

shared as well as unique ecological cor-

relates driving individual risk for both

infections. These specific risk factors,

associated with racism, form the basis

of our conceptual model leading to

increased COVID-19 and HIV infections

(Figure 1).

Accordingly, when attempting to

identify disparities in communities with
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an eye toward prevention and treat-

ment, one needs a consistent metric

for quantifying cases. For any given

health outcome, Z-scores can be used

to pinpoint areas that are substantially

above or below the community aver-

age. These scores can then be corre-

lated with various neighborhood-level

risk factors to identify potential dispar-

ities. However, in an examination of the

occurrence of a pair of health out-

comes such as COVID-19 and HIV, com-

parisons of separate Z-scores would be

cumbersome when identifying areas

where the burden of one disease

greatly outweighs the burden of

another disease. Here we demonstrate

the use of a difference-based approach

to summarize and compare the

occurrence of COVID-19 and HIV within

neighborhoods. This measure may

prove useful not only for revealing the

heterogeneous distribution of multi-

ple pathogens but also for describing

the social milieus that give rise to dis-

parities in the population.

We used COVID-19 and HIV surveil-

lance data from Philadelphia, PA, a city

that serves as a prototypical urban

location with high rates of both infec-

tions. We hypothesized that variation in

our difference-based measure would

be driven by discordance of contextual

social determinant risk factors that

influence one’s exposure and, thus,

infection probability. We decided a pri-

ori to specifically highlight Center City

Philadelphia (zip codes 19102, 19103,

19106, 19107, 19146, and 19147)

because it is an affluent and heavily

populated area with an established gay

neighborhood (and thus, in all likeli-

hood, a higher incidence of HIV) and

accessible health care services.

METHODS

We designed a cross-sectional, ecologi-

cal study of incident COVID-19 and HIV

at the zip code tabulation area (ZCTA)

level in Philadelphia, PA. Data on the

geographic distribution of COVID-19

cases were obtained from the Philadel-

phia Department of Public Health and

corresponded to the number of posi-

tive tests (deduplicated) in a given ZCTA

through July 29, 2020, to capture the

first wave of the pandemic in the city.10

Data on incident HIV cases in Philadel-

phia were obtained from AIDSVu and

corresponded to the number of new

cases of HIV in a given ZCTA between

2014 and 2018, the most recent year

data were available,11 although HIV inci-

dence has remained stable of late.12

The case counts in each ZCTA were

divided by population size to create

cumulative incidence rates per 100000

people. Geocoding was done by resi-

dential address.

Outcome Measures

Z-scores were calculated for both

COVID-19 and HIV cumulative inciden-

ces. The use of a relative, as opposed

to an absolute, measure of disease fre-

quency has the attractive property of

being less influenced by the time frame

of data collection; that is, COVID-19

cases had been accruing for only a few

months relative to the 5 years for HIV

case accrual in the AIDSVu data. Z-scores

facilitated comparisons between ZCTA

levels of the burden of infection for each

Structural/Institutional Racism

Experiences With

Discrimination and Stigma

Impact/Limitations:

• Education

• Employment

• Income

Increased Likelihood of Community

Viral Transmission:

• Front-line occupations

• Inability to work from home

• Crowding within housing unit

• Reliance on mass transit

COVID-19 Transmission

Increased Likelihood of Community

Viral Transmission:

• Hesitancy to engage with HIV

prevention services

• Reduced access to HIV prevention

services

• Reduced knowledge of HIV

infection (self and others)

• Reduced use of ART (HIV+)

• Reduced use of PrEP (HIV–)

HIV Transmission

FIGURE 1— Hypothesized Causal Cascades Initiated by Upstream Racism
in Black and Latinx Communities, With Divergent Pathways Leading to
Increased COVID-19 and HIV Cumulative Incidence

Note. ART5 antiretroviral therapy; PrEP5preexposure prophylaxis.
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virus and the citywide average cumula-

tive incidence. Each unit change in the Z-

scores for COVID-19 and HIV can be

interpreted as an increase or decrease

of 1 standard deviation in the rate of

new cases relative to the citywide aver-

age incidence.

To derive the Z-score difference mea-

sure, we subtracted the HIV Z-score

from the COVID-19 Z-score. A positive

difference-based measure suggested

that, relative to the citywide average,

COVID-19 incidence was higher than

HIV incidence for a given ZCTA, whereas

a negative measure suggested that HIV

incidence was higher than COVID-19

incidence. A difference of approximately

0 suggested that both infections could

be less than, equivalent to, or greater

than the citywide averages by similar

amounts; there was no clear evidence

of dissimilar patterning of the infections

in the given ZCTA. The choice of the

order of subtractions was arbitrary and

would influence only the sign of the final

measure.

The creation of the Z-scores and the

difference-based measure, our primary

dependent variables, readily enabled

cross-geographic comparisons and

identification of associated risk factors.

Risk Factors

To demonstrate the use of our depen-

dent measures to identify areas of sub-

stantial burden relative to the citywide

average cumulative incidence, we pos-

ited that these ecological measures

would be correlates of COVID-19 (per-

centage of workers employed in high-

risk occupations and areas of population

density4–7,13), HIV (percentage of male-

partnered households and number of

drug overdose deaths14), or both infec-

tions (median household income, per-

centage of residents identifying as Black

or African American, percentage of resi-

dents identifying as Hispanic or Latinx,

and median age1,3,6,15).

We obtained estimates of population

density, occupation, male-partnered

households, household income, age,

and racial and ethnic composition from

the 2018 American Community Survey

5-year estimates. Population density

was calculated by dividing the popula-

tion of each ZCTA by its area in square

miles. High-risk occupation was opera-

tionalized as the percentage of resi-

dents in each ZCTA who worked as

frontline workers and would be unlikely

to work from home. Broadly, these

occupations included those employed

in service jobs (e.g., health care pro-

viders, food and beverage servers,

emergency workers, child-care work-

ers), construction and maintenance

jobs, and production, transportation,

and moving jobs. Male-partnered

households within ZCTAs were calcu-

lated as the proportions of coupled

households with primary respondents

identifying as male and reporting the

gender of partners as male as well. The

number of unintentional drug overdose

deaths was obtained from a 2019 Phila-

delphia Department of Public Health

report16 and primarily reflected opioid

deaths per ZCTA.

Statistical Analysis

We conducted descriptive analyses of

Z-scores individually for COVID-19 and

HIV, the Z-score difference-based mea-

sure, and the ecological risk factors,

visualizing their spatial distributions via

choropleth maps to assess the joint

occurrence, or lack thereof, of the risk

factors and the health outcomes. Cor-

relation statistics and scatterplot matri-

ces were used to identify bivariate

associations among the risk factors and

health outcomes. In addition, we used

linear regression to construct 3 sepa-

rate predictive models of the outcome

variables: COVID-19 cumulative inci-

dence rate, HIV cumulative incidence

rate, and a joint model of COVID-19

conditional on HIV and other covariates

statistically associated with each out-

come (to identify possible correlates of

similar and dissimilar disease pattern-

ing accounting for the ecological risk

factors). Regression models were

weighted by ZCTA population size to

account for precision differences in

incidence rates. The Wilcoxon rank-

sum test was used to compare Center

City and non–Center City ZCTAs in our

descriptive analysis.

RESULTS

The population of Philadelphia was

approximately 1.58 million people,

ranging between 5000 and 75000 resi-

dents across 47 populated ZCTAs. Case

data are summarized in Table 1. A ref-

erence map identifying Philadelphia

ZCTAs is available in Figure A (available

as a supplement to the online version

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

Overall Outcome Measures

From the first reported case on March

10, 2020, through July 29, 2020, the

Philadelphia ZCTA COVID-19 cumula-

tive incidence ranged from a low of 691

to a high of 3587 cases per 100000

people, with a mean of 1849 cases per

100000 people (SD5570 per 100000;

n585057 total cases). The ZCTA HIV

cumulative incidence for 2014 to 2018

ranged from a low of 28 to a high of 439

cases per 100000 people, with a city-

wide mean of 198 cases per 100000

people (SD5112 per 100000; n58508

total cases). COVID-19 incidence was
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lower in Center City ZCTAs (mean51325

cases per 100000) than in non–Center

City ZCTAs (mean51928 cases per

100000; Wilcoxon rank-sum P5 .01).

HIV incidence was similar in Center City

(mean5 221 cases per 100000) and

non–Center City (mean5194 cases per

100000) ZCTAs (Wilcoxon rank-sum

P5 .54 for difference).

Figure B (available as a supplement to

the online version of this article at http://

www.ajph.org) depicts the spatial distri-

bution of COVID-19 and HIV Z-scores.

Relative to the citywide mean, COVID-19

cumulative incidence rates were highest

in West, North, and Northeast Philadel-

phia, with comparatively low rates in the

Northwest and Center City areas. Mean-

while, relative to the citywide mean, HIV

cumulative incidence rates were over-

represented in the Center City and

North Central areas. Several revealing

spatial patterns emerged from an exami-

nation of the difference-based measure

of the 2 Z-scores (Figure 2). Twenty

ZCTAs (47%) had burdens of disease

similar to the citywide means; these

areas tended to be located in North

Central and Southwest Philadelphia.

Center City and immediately west had a

greater burden of HIV than COVID-19,

whereas the reverse pattern was

observed in the Northeast area.

To illustrate the utility of our Z-score

indicators of COVID-19 and HIV, we

focused on several ZCTAs with popula-

tions known to confer risk for each infec-

tion. ZCTA 19126 in North Philadelphia

was 2.84 standard deviations greater

than the citywide mean for COVID-19

(Z-score52.84) but comparable to the

citywide mean for HIV (Z-score520.03);

this ZCTA was the location of several

nursing home outbreaks of COVID-19

(personal communication, Philadelphia

Department of Public Health, May

2020). By contrast, ZCTA 19107 in

TABLE 1— Zip Code Tabulation Area (ZCTA) COVID-19 and HIV
Case Data: Philadelphia, PA, March 10, 2020–July 29, 2020, and
2014–2018

ZCTA

COVID-19 HIV

Cumulative
Incidence Z-Scorea

Cumulative
Incidence Z-Scoreb

19102c 1337 20.76 217 0.17

19103c 1057 21.20 95 20.92

19104 1405 20.65 155 20.38

19106c 800 21.62 134 20.57

19107c 1949 0.22 431 2.09

19109

19111 1904 0.15 86 21.00

19112

19113

19114 1717 20.15 86 21.00

19115 2535 1.16 28 21.52

19116 2042 0.37 45 21.37

19118 1676 20.21

19119 1878 0.11 130 20.61

19120 2003 0.31 249 0.46

19121 1864 0.09 332 1.20

19122 1636 20.28 216 0.16

19123 2474 1.06 439 2.16

19124 1913 0.16 254 0.50

19125 1204 20.97 122 20.68

19126 3587 2.84 195 20.03

19127 691 21.79

19128 1049 21.22 35 21.46

19129 1231 -0.93 92 20.95

19130 1350 20.74 101 20.87

19131 2384 0.92 239 0.37

19132 2333 0.84 397 1.78

19133 2144 0.54 327 1.16

19134 1562 20.40 261 0.57

19135 1569 20.38 170 20.25

19136 3127 2.11 95 20.92

19137 955 21.37 0.00

19138 2059 0.40 213 0.14

19139 2284 0.76 346 1.33

19140 2265 0.73 376 1.60

19141 1886 0.12 217 0.17

19142 2626 1.31 385 1.68

19143 2060 0.40 291 0.83

19144 2199 0.62 259 0.55

19145 1752 20.09 161 20.33

19146c 1680 20.21 260 0.56

Continued
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Center City had a COVID-19 incidence

that was approximately similar to the

citywide mean (Z-score50.22) but

exhibited an increase in HIV incidence

of more than 2 standard deviations

(Z-score52.09); this ZCTA is the heart

of the city’s gay neighborhood.

InWest Philadelphia, ZCTA19142had

incidence rates in excess of 1 standard

deviation above the citywide average for

bothCOVID-19 (Z-score51.31) andHIV

(Z-score51.68). This ZCTAhas compara-

tively highproportions of residents in high-

risk occupations andper capita overdose

deaths. Thedifference-basedmeasure

of these Z-scores revealed areas of

both similar disease patterning (ZCTA

19142 difference score520.37) and

dissimilar disease patterning (ZCTA

19126 difference score5 2.87, ZCTA

19107 difference score521.86).

Associations With Risk
Factors

The distribution of risk factors revealed

distinct spatial patterning (Figure C,

available as a supplement to the online

version of this article at http://www.

ajph.org). High-risk occupations were

least frequent in Center City and the

Northwest area and most frequent in

the North and Northeast areas, with

almost opposite geospatial patterning

of median household income (Figure C).

Accordingly, these 2 determinants were

strongly inversely correlated (r520.73;

P, .01) and related to higher COVID-19

Z-scores (Figure B). Population density

was greatest in Center City and the

West and North areas (Figure C).

The ZCTAs that proportionally had the

most Black or African American residents

were in West and North Philadelphia,

and Hispanic and Latinx residents tended

to live in the North and Northeast areas

(Figure C). Meanwhile, the highest pro-

portions of male-partnered households

were in Center City and immediately

south and northeast (Figure C). Both pop-

ulation density and occupation followed

expected patterns in the Center City area

relative to neighborhoods outside of

Center City: greater population density

and fewer residents in high-risk occupa-

tions in Center City (P, .01 for each).

Increased percentage of high-risk occu-

pations (r50.44; P, .01), decreased

household income (r520.44; P, .01),

and increased percentage of Black or

African American residents (r50.62;

P, .01) were all correlated with

COVID-19 incidence. Meanwhile,

increased overdose deaths (P5 .36;

P, .01), decreased household income

(r520.45; P, .01), increased per-

centage of Black or African American

residents (r50.50; P, .01), and lower

median age (r520.47; P, .01) were

correlated with HIV incidence. Scatter-

plot matrices (see Figure D, available

as a supplement to the online version

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

indicated visual agreement with the

spatial patterning depicted in Figure 2

and Figures B and C.

Table 2 presents the multiple linear

regression estimates. Higher proportion

of Black or African American residents

(b55.4; 95% confidence interval [CI]5

20.4, 11.2) and higher median age (b5

38.1; 95% CI56.5, 69.8) were important

predictors of COVID-19 incidence.

Greater proportion of Black or African

American residents was also an impor-

tant predictor of an increase in HIV inci-

dence (b52.6; 95% CI51.8, 3.4) along

with an increased proportion of male-

partnered households (b5183.6; 95%

CI5 113.0, 254.1), a higher proportion

of Hispanic or Latinx residents (b51.6;

95% CI520.2, 3.4), and number of

overdose deaths (b536.2; 95% CI5

7.4, 65.0). When COVID-19 incidence

additionally accounted for HIV in the

model, the proportion of Black or Afri-

can American residents remained sig-

nificant (b5 7.0; 95% CI51.6, 12.4),

suggesting that race is a shared

TABLE 1— Continued

ZCTA

COVID-19 HIV

Cumulative
Incidence Z-Scorea

Cumulative
Incidence Z-Scoreb

19147c 1126 21.09 189 20.08

19148 1858 0.08 136 20.55

19149 1655 20.25 105 20.83

19150 2316 0.81 115 20.74

19151 2198 0.62 187 20.10

19152 2029 0.35 73 21.12

19153 1911 0.16 208 0.09

19154 1775 20.06 56 21.27

Note. Cumulative incidence per 100000 people is presented along with corresponding Z-scores.
Blank cells indicate that data were suppressed from public reporting.

aZ-scores can be interpreted relative to the citywide mean of 1849 cases per 100000 people
(SD5 570 per 100000) as of July 29, 2020.
bZ-scores can be interpreted relative to the citywide mean of mean of 198 per 100000 people
(SD5112 per 100 000) for 2014–2018.
cCenter City ZCTA.
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upstream factor in both infectious dis-

ease etiologies.

DISCUSSION

Our findings suggest the usefulness of

a visual method to identify and quantify

areas of greatly increased disease inci-

dence that are often associated with

racial and ethnic disparities, as is cur-

rently being observed with COVID-19

infection in Black and Latinx communi-

ties in the United States.1 Not only

does this proposed method offer

immediate visualization and identifica-

tion of areas of high disease incidence

relative to citywide averages, but our

results suggest that the use of disease

incidence difference-based measures

may identify putative demographic and

income-based determinants of disease

outcomes, explaining discordance or

concordance of levels of multiple

infections.

Moreover, we have presented analy-

ses using ZCTA-specific infection data

from Philadelphia as a demonstration

of metropolitan area surveillance when

identifying neighborhoods with infec-

tion or disease burden disparities. We

emphasize that our difference-based

measures must be interpreted in the

context of individual Z-scores to identify

the outcome driving the difference. As

shown in Figure 2, there are multiple

mechanisms by which a difference

score could be equivalent (e.g., the dif-

ference between 2 elevated Z-scores

could be the same as the difference

between 1 elevated Z-score and 1 non-

elevated Z-score), and although the

measure is helpful in identifying hetero-

geneity it may not, in isolation, be able

reveal the source.

As cautioned by others, it is impor-

tant that we are explicit about our defi-

nition of race and ethnicity in our

work.17 These are not proximal factors

for COVID-19 or HIV infection; there is

no biological basis for such a claim.

Although COVID-19 and HIV share

upstream nominal risk factors of race

and ethnicity as determinants of

increased rates of infection, with an

increased incidence of both infections

among people of color as prima facie

evidence of downstream effects of dis-

crimination or stigma,6,15 this is where

the similarities in mechanisms end.

One can hypothesize a causal cascade

initiated by upstream racism and ethnic

discrimination resulting in divergent

pathways to increased COVID-19 and

HIV transmission (Figure 1).

Specific to Philadelphia, our results

indicate that, ecologically, the occurrence

of COVID-19 and the occurrence of HIV

do not follow obvious boundaries or

share the same demographic parame-

ters aside from race. The discordance of

COVID-19 infection with HIV in Center

City, as well as Northeast and Northwest

Philadelphia, suggests that exposure

patterns and risk factors differ by loca-

tion and that any citywide public health

intervention targeting a shared risk fac-

tor is unlikely to achieve homogeneous,

effective results. This discordance is fur-

ther supported by previous descriptive

Similar

COVID-19 below average, HIV below average

COVID-19 average, HIV average

COVID-19 above average, HIV above average

Dissimilar

COVID-19 above average, HIV below average

COVID-19 above average, HIV average

COVID-19 average, HIV below average

HIV above average, COVID-19 below average

HIV above average, COVID-19 average

HIV average, COVID-19 below average

−0.93
−0.28

−0.26

−1.04
−1.86

1.15

0.85

2.68

1.74

0.72

−0.15

−1.11
−0.44

−1.1

−0.34

−0.29

2.87

0.24

0.02

0.13

0.55

−0.95
−0.62 −0.96

−0.14

3.03

0.26

−0.57

−0.87

−0.05

−0.37

−0.43

0.08

0.24

−0.76 −1.01

0.63

0.58

1.55

0.72

1.47

0.07

1.21

FIGURE 2— Zip Code Tabulation Area Choropleth Map Depicting
Differences Between COVID-19 and HIV Z-Scores in Philadelphia, PA

Note. The black outlined polygon identifies Center City.
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studies reporting relatively few cases of

HIV infection among patients hospital-

ized for COVID-19.18

For example, HIV was more common

(relative to citywide averages) in 2 dis-

tinct areas that are quite different in

terms of socioeconomic status, Center

City and immediately north of Center

City, whereas COVID-19 was more com-

mon immediately north but not in Cen-

ter City. Center City is the residential

center for more affluent, professional

individuals who choose to live in high-

rise buildings, as reflected in areas with

the highest number of housing units,

the highest population density, and the

lowest average number of occupants

per housing unit, and these individuals

often do not work in professions that

confer a higher risk of COVID-19. Imme-

diately north of Center City, the north

Broad Street area is characterized by

high population density, low household

income, greater injection drug use, and

a greater proportion of residents who

work in high-risk occupations.

Conversely, in areas with high rates

of COVID-19 infection and a relatively

low incidence of HIV, Philadelphia’s

Northeast area stands out in having a

lower population density overall but

also in having residents more likely to

report occupations involving a high risk

for COVID-19 exposure and infection,

jobs that increase interactions with

other people outside of their house-

holds and, thus, their chance of expo-

sure to infection.13 Previous work has

established that areas with lower depri-

vation are more likely to have access to

COVID testing.19 Thus, the preponder-

ance of COVID-19 cases in certain areas

of the city, such as the Northeast, may

relate to patterns of greater testing

rather than reflecting a true community

burden. Indeed, new cases of HIV were

less likely to be found in the Northeast

and Northwest,12 areas with some of

the highest differences in Z-scores.

Our results agree with previous stud-

ies that considered residential and

occupational contextual factors in efforts

to explain racial and ethnic disparities

concerning COVID-19 incidence.6,15 In

these earlier reports, increased reliance

on public transportation and involve-

ment in a frontline occupation were

drivers explaining a higher incidence of

COVID-19 infection within communities

of color. Thus, our findings support a

model of population mixing as a major

determinant of COVID-19 and argue

against the shared risk profile view of

HIV and COVID-19 put forth by others.9

Although both HIV and COVID-19 are

communicable, the COVID-19 pandemic

is fueled not through intimate behaviors

but, rather, through reduced social

distancing with others at high risk for

TABLE 2— Zip Code Tabulation Area (ZCTA) Risk Factors by COVID-19 Incidence per 100000, HIV Inci-
dence per 100000, and COVID-19 Incidence Conditioned on HIV incidence per 100000: Philadelphia, PA,
March 10, 2020–July 29, 2020, and 2014–2018

Ecological Risk Factor

Regression Model b (95% Confidence Interval)

COVID-19a HIVb COVID-19/HIVc

Percentage high-risk occupationd 9.1 (28.8, 27.0)

Population densitye 276.4 (2261.3, 108.5)

Median household incomef 272.4 (210.0, 65.3) 26.3 (223.7, 11.0)

Percentage Black or African Americang 5.4 (20.4, 11.2) 2.6 (1.8, 3.4) 7.0 (1.6, 12.4)

Percentage Hispanic or Latinxg 20.4 (211.6, 10.8) 1.6 (20.2, 3.4)

Median age 38.1 (6.5, 69.8) 22.5 (26.5, 1.5)

Percentage male-partner households 183.6 (113.0, 254.1)

No. of overdose deaths 36.2 (7.4, 65.0)

New cases of HIV 0.2 (21.4, 1.7)

Note. All multiple linear regression models were adjusted for enumerated ecological risk factors and weighted by zip code tabulation area population.

a85 057 new COVID-19 cases reported through July 29, 2020, across 46 ZCTAs.
b8508 new HIV cases reported between 2014 and 2018 across 43 ZCTAs.
cThis model adjusted only for statistically significant predictors associated with each outcome, namely percentage Black or African American.
dThese occupations included people in service jobs such as health care, food and beverage, and child care; those in construction and maintenance jobs;
and those in production, transportation, and moving jobs.
ePer 10000 change.
fPer $10 000 change.
gPer 10% change.
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infection as a result of various factors

(e.g., occupation, reduced ability to

work from home; Figure 1). Before

extrapolating our results to other geo-

graphic areas, readers should consider

the possibility of effect modifiers in the

target population, such as differences

between urban and rural locales.

Limitations and Strengths

We acknowledge 3 limitations. First, the

ecological nature of this study pre-

cludes identifying causal mechanisms,

and we caution against inferring

individual-level associations. Second,

the limited sample size may have

obscured associations present in Phila-

delphia. For example, our regression

estimates for age as an independent

risk factor for COVID-19 suggested an

association in the expected direction

despite the confidence interval contain-

ing the null. Third, our reliance on

reported case data did not take into

account potential inaccuracies in sur-

veillance. Despite the mandatory

reporting requirement for a diagnosis

of COVID-19 (or HIV), underreporting is

likely. Previous work has suggested that

underreporting may differ by ZCTA and

is likely related to factors such as

access to testing, occupation, and test-

ing accuracy.20,21 Our use of these data

served as a prototypical example of the

proposed methods as opposed to con-

struction of a causal model.

Finally, we need to emphasize that

assessments of ZCTAs may not cor-

rectly identify where COVID-19 or HIV

cases were acquired. Residents of

ZCTAs with a high incidence of COVID-19

may have acquired infection at the

workplace or traveling throughout the

city for recreational activities. Similarly,

given the long duration of HIV infection,

HIV-positive residents of ZCTAs with a

high incidence may have acquired infec-

tion in other parts of the city or in other

geographic areas. Thus, neighborhoods

themselves may not be mechanistically

related to infection; rather, they may be

residential centers for individuals who

are at high risk of infection owing to

demographic or occupational factors.

These limitations notwithstanding,

our findings underscore the utility of

employing comparisons of infection

Z-scores to identify potential discordant

sets of risk factors when using geospa-

tial approaches to identify locations of

greatest need for intervention. These

methods can readily be applied to other

diseases, such as ecological comparisons

of syphilis and chlamydia rates among

men who have sex with men in the

search for drivers of the co-occurrence

of these 2 sexually transmitted infections.

Public Health Implications

Public health intervention and preven-

tion programs are driven by surveil-

lance, in which decisions are made, as

needed, at distinct points in time. It is

important for health departments to

identify areas that are underrepre-

sented or overrepresented in terms of

occurrence of disease, which can eluci-

date effective or ineffective mitigation

strategies. We have demonstrated the

application of a difference-based mea-

sure of COVID-19 and HIV incidence in

Philadelphia in the search for ecological

correlates of the 2 diseases, with a spe-

cific focus on explaining racial and eth-

nic disparities. Although it is possible

that Black and Latinx individuals share

nominal upstream factors that convey

an increased risk for both infections,

there are certainly other, non-HIV-

related risk factors driving the overrepre-

sentation of these individuals among

COVID-19 patients. Other locations

might consider operationalizing a

difference-based disease Z-score mea-

sure for comparisons between geo-

graphic locations or infection occurrence

at different points in time.
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Structural Inequities, HIV
Community-Based Organizations,
and the End of the HIV Epidemic
Alyssa G. Robillard, PhD, MCHES, Carmen H. Julious, MSW, Stacy W. Smallwood, PhD, MPH, Mark Douglas, MSW, MEd,
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See also Landers and Bowleg, p. 341.

Community-based organizations (CBOs) are integral to achieving the goal of Ending the HIV epidemic

(EHE). Their familiarity with and proximity to communities position them to effectively implement

strategies necessary to address determinants of health through their formal and informal medical and

social services. However, structural inequities have contributed to the demise of many organizations that

were instrumental in early responses to the HIV epidemic.

We define structural inequities for HIV CBOs as systems in which policies, institutional practices,

organizational (mis)representations, and other norms work to produce and maintain inequities that

affect CBOs’ ability to survive and thrive. In this discussion, we describe the organizational threats to

grassroots HIV CBOs and the risks to livelihood and longevity, including examples.

The invaluable role of HIV CBOs in EHE and their role in responding to existing and novel infectious

diseases like COVID-19 should not be overlooked. Recommendations to promote structural equity are

offered. (Am J Public Health. 2022;112(3):417–425. https://doi.org/10.2105/AJPH.2021.306688)

Ending the HIV Epidemic (EHE) in

the United States is an initiative of

the US Department of Health and

Human Services to reduce new HIV

infections by 75% in the next 5 years,

and by 90% in the next decade, by part-

nering with local and state health agen-

cies to systematically test, expand

access to medication (including pre-

exposure prophylaxis), and respond

quickly to potential outbreaks.1 Success-

ful strategies to achieve those goals

include culturally appropriate and

trauma-informed care, prevention and

treatment of individuals at increased risk

for acquiring HIV or falling out of care,

development and distribution of an effec-

tive vaccine and universally accessible

HIV cure, and outbreak monitoring and

surveillance.2 Social determinants that

drive HIV-related disparities, including

stigma, discrimination, poverty, unem-

ployment, geography (regional and rural),

and access to health care, also require

targeted approaches.3

Ending the epidemic is multisectoral

in nature.2 The role of community-

based organizations (CBOs) has histori-

cally been and continues to be integral

in achieving that goal. Community-

based nonprofit organizations serving

highly vulnerable populations living

with or at increased risk for acquiring

HIV (subsequently referred to as HIV

CBOs) are critical to achieve real-world

impact.4 Their proximity to the commu-

nities they serve positions them to

effectively implement strategies neces-

sary to EHE, including efforts to address

determinants of health through formal

and informal medical and social services

(e.g., linkages to care, housing, transporta-

tion, peer support).5,6 However, many

organizations that were instrumental in

responding to the US HIV epidemic have

not survived in the changing landscape

of prevention, care, and treatment as a

result of structural inequities7–9—includ-

ing Black, Indigenous, and people of color

(BIPOC)-led CBOs that serve populations

within and throughout their communities.

THE EVOLUTION OF
GRASSROOTS HIV
ORGANIZATIONS

Organizational ecology posits that

the emergence and dissolution of

organizations depend on selection

and adaptation.10 Selection occurs
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when sociopolitical environments cre-

ate space that optimizes some organi-

zational characteristics over others.

Adaptation occurs when organizations

change their characteristics to align

with evolving environmental condi-

tions10 for the sake of their survival. HIV

CBOs emerged within a sociopolitical cli-

mate that warranted a critical response

to a novel infectious disease observed

initially among White gay men. As the

epidemic progressed, it expanded to

communities of color, including Black

and Latinx communities that remain dis-

proportionately affected and under-

served today. Well before clinicians,

researchers, or social service providers

fully understood the virus or its pathol-

ogy, local community groups were orga-

nizing activist efforts toward support,

advocacy, calls for further research, and

memorializing those lost within their

communities. These local groups estab-

lished grassroots CBOs that served

hybrid purposes: activism and service.11

They supported people living with HIV

(PLWH) physically, socially, and emotion-

ally, often with miniscule resources.

Organizational evolution is a theoreti-

cal variation of organizational ecology

that highlights the role of contextual,

environmental, and interorganizational

factors that influence how organizations

develop, change, and survive.12 Studies

of nongovernmental organizations have

examined their ability to adapt in the

interest of longevity, emphasizing their

active agency in doing so.13–15 As the

HIV epidemic evolved, many organiza-

tions expanded their focus from solely

primary prevention to include second-

ary prevention strategies, such as case

management and other support serv-

ices for PLWH. CBOs focusing on HIV

today offer services that include preven-

tion education, HIV and sexually trans-

mitted infection testing, harm reduction,

behavioral health, substance use counsel-

ing and treatment, mental health services,

patient navigation, case management,

and medical care and treatment. These

HIV organizations evolved because their

adaptation was a necessary conse-

quence of the changing landscape of HIV

and the widening network of institutions

involved in the response.16 This has kept

organizational mortality at the forefront

for many HIV CBOs, and caused the dis-

solution of many others. Grassroots

organizations helped to shape early

social and political responses to HIV.17

However, based on our collective obser-

vations, many have not survived.

STRUCTURAL INEQUITIES

Structural inequities are defined as the

policies and practices embedded in sys-

tems that operate to produce inequita-

ble distribution of the determinants of

health.18 Borrowing from definitions of

structural racism,19,20 we describe

structural inequities as systems in which

policies, institutional practices, organiza-

tional (mis)representations, and other

norms work to produce and maintain

inequities that affect CBOs’ ability to sur-

vive and thrive. These inequities mani-

fest economically, politically, socially, and

culturally in ways that usurp autonomy

and minimize CBOs’ capacity by virtue of

their proximity to the often-minoritized

communities they serve. We see these

inequities persist and manifest with

the COVID-19 pandemic, during which,

despite disproportionate burdens of

risk and incidence among BIPOC pop-

ulations, responses largely failed to

consider the integral role of CBOs in

reaching vulnerable groups.

CBOs must be centered and sup-

ported as we focus on ending the HIV

epidemic. As representatives of and

advocates for HIV CBOs, we offer this

reflection to highlight the critical role

of structural equity among grassroots

organizations toward achieving EHE’s

goals. We describe the organizational

mortality of HIV CBOs and threats to live-

lihood and longevity, including examples

from our own collective experiences and

observations. We then discuss the

invaluable role of HIV CBOs in ending

the epidemic, their role in responding

to existing and novel infectious diseases

like COVID-19, and recommendations

to promote structural equity.

ORGANIZATIONAL
MORTALITY: THREATS
TO SURVIVAL

Advances in prevention and treatment

paved the way for game-changing devel-

opments that reshaped the landscape

of confronting the HIV epidemic.21 The

advent of the Affordable Care Act (ACA)

necessitated consideration of changes in

funding streams. The National HIV/AIDS

Strategy and the Centers for Disease

Control and Prevention’s (CDC’s) High-

Impact HIV Prevention interventions

shifted attention and funding to key pop-

ulations and select strategies in areas

with a high burden of disease. The

“treatment-as-prevention” approach

demonstrated effectiveness in improving

health outcomes for PLWH as well as

interrupting transmission.22 Lastly,

changes in the economy decreased

access to government funding and pri-

vate foundations for nonprofit

organizations.21

A 2013 report examined the impact

of changes in HIV prevention, funding,

and treatment on the stability and sus-

tainability of AIDS service organizations

and CBOs, with emphasis on fiscal

health, capacity to deliver and link to

medical care, and leadership and gover-

nance.21 Many organizations reported
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struggling financially. The report also

indicated that organizations were con-

cerned about the levels of knowledge

and engagement of their administration

and boards of directors and their ability

to lead through a changing landscape.

Such changes necessitated a funda-

mental restructuring of organizational

business models not only to better

serve clients, but also to remain via-

ble.23 We were unable to find a formal

examination of the organizational mor-

tality of HIV CBOs; therefore, it is difficult

to know the number of organizations

that have not survived. Recent findings

from a national annual survey of HIV/

AIDS service organizations and CBOs

indicate that stability and sustainability

remain concerns.24 Environmental and

organizational challenges affect sustain-

ability, broadly categorized as (1) finan-

cial threats, (2) organizational capacity

and the ability to provide and link to

medical care, (3) leadership and gover-

nance, and (4) organizational biases. We

examine each through the lens of our

collective professional leadership

experiences.

Financial Threats

HIV CBOs depend on funding for stability

and sustainability. Many were negatively

affected by funding changes wrought by

the changing HIV landscape, resulting in

less funding for health departments and

thus less funding for their local HIV

CBOs, even as private funding for HIV

CBOs also became scarce. Changes in

federal mandates that no longer defined

“minority organizations” as having

executive directors of color and boards

of directors at least 50% minority in

makeup, shifted funding potential

away from smaller minority-led CBOs,

making it nearly impossible to compete

with larger, more well-resourced

organizations. These larger organizations

were also able to pursue highly technical,

high-magnitude funding opportunities

with application turnaround time frames

that could not realistically be met by

smaller organizations with limited grant-

writing resources. Recent decreases in

funding for the Ryan White program25

likely will most adversely affect smaller

grassroots organizations. Furthermore,

a lack of political champions willing to

advocate for and challenge opposition to

funding can also have adverse implica-

tions for the financial health of HIV CBOs.

Many HIV CBOs’ efforts are hindered

by circumstances such as disproportion-

ately low funding compared with serv-

ices provided, or unclear parameters for

obtaining funding from state and local

health departments. Being underre-

sourced also has implications for being

able to pay and retain staff. Delays in

funding from health departments can be

problematic for organizations that are

experiencing financial difficulties as they

attempt to bridge the gap between peri-

ods of limited funding. Systems of remu-

neration that require HIV CBOs to wait

for reimbursements further jeopardize

CBOs’ ability to provide uninterrupted

essential services to clients.

Anxiety about organizational survival

is acute in contexts of high interorgani-

zational competition, particularly for

organizations that heavily depend on

government funding.26 When large,

well-funded entities with clinical serv-

ices are newly established in communi-

ties, they are better positioned to solicit

additional funding, leaving less for organi-

zations with longer, deeper histories of

service within the local community. Large

corporate-structured HIV-focused organ-

izations, with financial profiles much dif-

ferent from those of CBOs, also threaten

the stability and sustainability of local HIV

CBOs by creating a competitive climate

that can lean unfairly toward more well-

funded entities.27 Among local HIV CBOs,

these entities have been likened to “big-

box shops” that put “mom-and-pop

shops” out of business.

With the advent of programs like 340B,

a federal government discount drug pro-

gram that provides reimbursements

directly to organizations for patient phar-

maceuticals, organizations are able to

secure funding to support their pro-

grams and their organizations. This

“franchisement of HIV” was a boon for

organizations that were equipped to take

advantage of it. For other organizations,

however, stipulations for organizational

enrollment into 340B programs were

stringent, and interpretation of those

requirements by gatekeepers like health

departments and other entities either

erroneously excluded them or ham-

pered capacity-building efforts toward

that end. The ACA and Ryan White

program also created new possibilities

for funding that larger corporate-

structured or hospital-based entities

and federally qualified health centers

(FQHCs) were able to take advantage

of quickly and with ease—building

financial reserves that smaller organi-

zations could not access. Some organ-

izations, like FQHCs, are targeted for

federal funding. However, intraorgani-

zational differences within FQHCs can

negatively affect CBOs. For example,

where program staff of FQHCs may be

amenable to partnerships with CBOs,

FQHC administrators balk if partner-

ships result in a loss of revenue. Fur-

thermore, CBOs’ capacity to expand

and diversify themselves to integrate

HIV into general and mainstream pub-

lic health practices and services is

dependent on their ability to sustain

themselves financially to expand.

Unfortunately, these varied financial

threats were a death knell for some
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long-standing organizations that were

either shuttered or co-opted.8,9

Organizational Capacity

Despite their expertise, grassroots HIV

CBOs in underserved communities

often have limited access to the resour-

ces and services needed for them to

thrive. Most nonprofit HIV CBOs were

started by individuals with a passion to

prevent HIV and support PLWH. How-

ever, this passion has not always been

complemented by business acumen or

fund-raising skills, stymieing sustainabil-

ity. Many organizations had limited

understanding of how to acquire and

manage grant money or manage staff,

including volunteers. Access to

capacity-building assistance (CBA) was

limited although the need was high.28

Prior to a concerted effort from the

CDC, no-cost CBA did not exist. Once

available, it was incredibly beneficial,

but has again become more difficult to

access. Coordinated by health depart-

ments on behalf of all HIV-serving

organizations, CBA can be delayed or

inconsistent with the type of CBA that is

most needed. CBA access is a persis-

tent need for HIV CBOs, especially as

prevention and treatment shifts indi-

cate that CBA will become focused on

organizational sunsetting and sustain-

ability as the HIV epidemic ends.

A critical asset of HIV CBOs is the inge-

nuity of staff who are committed to their

clients and creative in their interactions

with them, including those that may be

myopically labeled “hard-to-reach.”

Often, these staff have deep connections

with the communities they serve, and

many are themselves PLWH. Their effec-

tiveness can make them targeted hires

for better-resourced organizations that

are able to pay staff significantly more.

When these staff leave, or are pilfered,

they take with them crucial institutional

knowledge, upending capacity within

their former organizations.

A shift to treatment-as-prevention as

a high-impact intervention emphasized

a medical model that many organiza-

tions were unprepared to offer and

highlighted the need for capacity-

building based on the biomedical model

of care.29 Organizations that were

already clinic-based were more pre-

pared for this shift, whereas others with

no or limited capacity were marginal-

ized, forcing some to close. Recognition

of the effectiveness of a biomedical

model also shifted funding toward this

approach, while minimizing the role of

social services (e.g., housing, employ-

ment assistance, food) necessary for

patients to sustain medical gains.

Leadership and
Governance

Organizational capacity is inextricably

tied to organizational leadership. Non-

profit business acumen and tenacity of

leadership can help guide organiza-

tions through difficult periods and posi-

tion them for growth and success. A

recent example is the response to local

shutdowns due to the COVID pandemic

and the pursuit of paycheck protection

loans. The organizational angst many

HIV CBOs experience is carried

squarely on the shoulders of executive

directors and CEOs who feel both a fis-

cal and social responsibility to clients

and staff; this can be magnified for

leadership of color with limited net-

works from which to draw support. In

our experience, small CBOs with racial/

ethnic leadership of color have been

locked out of opportunities for growth

that could sustain their organizations.

Their designation as “little organ-

izations” can be perceived as code for

“the black or brown organizations,”

which places organizations led by peo-

ple of color in a position to be profes-

sionally minimized and unsupported.

Repeated instances of marginalization

affects the mental and emotional health

of such leaders, resulting in stress,

worry, and anger—and few outlets to

express such feelings. In localities

where there are multiple organiza-

tions led by people of color, efforts to

pit executive directors against one

another can be divisive. Requests by

leadership for capacity-building assis-

tance can also be viewed as weak-

nesses in areas of support requested.

Mistakes made by leadership of color

can be amplified in attempts to nullify

their capability.

HIV stigma, particularly in rural com-

munities, can make it difficult to identify

and recruit board members willing to

openly serve as ambassadors. Because

of factors such as increased social con-

servatism and lower levels of HIV

awareness,30 many vulnerable commu-

nities may experience a dearth of

knowledgeable individuals who have

the capacity to provide necessary

insight for the sustainability of HIV

CBOs; on the other hand, local contex-

tual knowledge of a community is criti-

cal to that same sustainability. The

meaningful involvement of PLWH, com-

munity members, and consumers as

board members is critical. Challenges

to organizational growth include the

selection of well-intentioned but

inexperienced board members and dif-

ficulty recruiting diverse, heavily net-

worked board members. Blurred lines

between executive directors and CEOs

and board member responsibilities

introduce the potential for additional

problems, as leaders’ passion for the

work may conflict with delineation of

roles and responsibilities.
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Organizational Biases

Inaccurate perceptions held by

decision-making entities about the

experience and capabilities of HIV

CBOs can affect their access to oppor-

tunities for sustainability. Some organi-

zations, seen by decision-makers as

smaller less-equipped organizations,

are tasked to do the difficult work of

outreach to identify PLWH and then

refer them to clinics for care; these

clinic-based entities benefited finan-

cially from this setup. For years, smaller

CBOs fed patients into clinics’ 340B

programs, helping to build income for

these organizations, while smaller

CBOs were unaware of 340B opportu-

nities. In some instances, leadership

from smaller CBOs were explicitly told

they were ineligible for participation,

and that these opportunities did not

exist for them. This inaccurate transla-

tion of information denied smaller

organizations the opportunity to build

organizational capacity and financial

infrastructure. Attempts were also

made by larger entities to prevent

access to 340B for smaller organiza-

tions once they were, in fact, deter-

mined to be eligible.

Health departments demonstrate

biases toward working with larger,

more established entities with greater

resources rather than with smaller

CBOs with fewer resources and a learn-

ing curve regarding organizational

capacity. Funding practices by health

departments and others that privilege

larger clinic-based entities with signifi-

cant funding, allowing them to decide

whether to subcontract with HIV CBOs,

construct a hierarchy that empowers

them while placing the viability of

smaller organizations at risk. Leader-

ship who critique the system on its

pointed biases can find themselves

penalized—they receive less funding,

ultimately resulting in critical voices and

perspectives being reduced or elimi-

nated. CBOs attempting to expand

their services are regularly met with

pushback, including the abrupt cancel-

lation of contracts with larger clinic-

based organizations. By expanding

services to include access to medical

professionals and medication, smaller

CBOs are able to address the impor-

tant biomedical aspects of prevention

and treatment while also effectively

responding to a variety of social service

needs. CBOs are uniquely equipped to

view clients through multiple lenses,

and respond to the whole person, evi-

denced by referrals of “difficult”

patients from larger entities back to

smaller CBOs that can more effectively

respond to clients’ needs.

The mistaken belief that larger organ-

izations are better equipped to provide

community services because they are

better resourced minimizes patients

who prioritize not only quality health

care but also personal care, especially

patients labeled “difficult” or “hard-to-

reach.” In larger organizations, patients

may have access to quality care but

may not feel “cared for.” Furthermore,

patients can have adverse experiences

with health care providers lacking cul-

tural competence. Patient attitudes

about historical medical and research

abuses are relevant, but present-day

experiences with health care matter for

clients. No single organization is ideal

for everyone, but CBO options should

exist for patients to choose. HIV CBOs

working on the frontlines herald inno-

vative approaches that are sometimes

ignored unless and until these ideas

are promoted by larger, well-resourced

organizations. Furthermore, these

organizational biases extend into

academic–community relationships

where CBOs are often used and

abused by researchers and universities

as sites for participant recruitment

without meaningful partnership, invest-

ment, and dissemination or translation

of findings.31 Despite being viewed and

treated as subordinate to larger organi-

zations, there is much to be learned

from HIV CBOs.

INVALUABLE ROLE OF HIV
COMMUNITY-BASED
ORGANIZATIONS

The collective achievements in reducing

HIV incidence rates would not be possi-

ble without CBOs, which are commu-

nity engaged by their very nature. HIV

CBOs have been and continue to be crit-

ical in meeting the goals of the National

HIV/AIDS Strategy. Because of both

proximity and staff composition, grass-

roots HIV CBOs are a natural reflection

of the communities they serve where

they have deep, long-standing relation-

ships. The epidemic in the United States

has been aptly characterized as a

“diverse set of microepidemics” across

different settings around the

nation.32(p3078) Extending that logic, com-

munities represent even smaller units of

unique epidemiological and structural

characteristics that are deeply familiar to

HIV CBOs. They use community-

informed, community-engaged methods

to serve their clients, and they can be

better equipped to do so. Staff’s per-

sonal and professional experiences with

HIV in marginalized communities often

reflect the contextual knowledge they

have of the communities they serve,

which also resonates with clients. Their

ability to access social networks allows

them to build authentic relationships

with community members and develop

trust.
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Because of these sustained relation-

ships, HIV CBOs have a footprint in

communities where government and

larger organizations may not. Com-

munity members and clients benefit

from formal services and informal

networks (e.g., peer groups) that help

them feel seen, heard, welcome, and

safe. Not only are HIV CBOs instru-

mental in treating and supporting

PLWH, they are skilled in prevention,

including testing and promoting

uptake of pre-exposure prophylaxis.

HIV CBOs can be instrumental in

providing their clients and patients

with a wide array of information

and considerations necessary to

help them make their own personal

decisions, and thus CBOs will be

essential toward promoting uptake

of vaccines (e.g., HIV or COVID-19)

and other novel strategies for future

cures. HIV CBOs’ investment in staff

(some who began as clients) has also

helped to enhance the overall HIV

workforce, expanding their capacity

to respond to new professional

opportunities.

HIV CBOs are frontrunners of inno-

vation and a source of information for

what works. Often, HIV CBOs are

already responding long before the

completion of efforts to test and

evaluate interventions. Access to

evidence-based strategies allows them

to use what is known and shift quickly

in the best interest of their clients,

especially for Southern or rural com-

munities—where the failure to expand

Medicaid, as made possible by the

ACA, has jeopardized access to health

care and services for clients. Further-

more, HIV CBOs are tasked with finding

and reaching those labeled “hard-to-

reach” with outreach strategies that

are extensive, comprehensive, and

informed by community relationships.

HIV CBOs maintain a presence in

places deemed untraditional or unde-

sirable. They are equipped to meet

those at risk exactly where they are

because of trusted relationships that

can aid in engagement and retention

of care.5

BOX 1— Recommendations to Promote Structural Equity for HIV CBOs in Ending the Epidemic

1. Protect against the erasure of HIV CBOs by being vocal about what we do, emphasizing the historical and contemporary roles we have played
in combating the epidemic. Vocalization can include:
a. Direct communication with lawmakers and policymakers.
b. Consistent engagement with legacy and new media to document and disseminate “success stories” related to the clients and

communities served.

2. Create space at decision-making tables for the meaningful involvement of people living with HIV who work within HIV CBOs, in determining
funding priorities, distribution of funding, and policy development; include HIV CBOs that have direct contact with communities that can
help guide and inform effective approaches.

3. Hold institutions accountable for our equitable inclusion (and meaningful involvement)—at local, state, and federal levels. Include mandates in
requests for proposals that CBOs be included in meaningful and fiscally tangible ways.

4. Build flexibility into federal and other service funding opportunities to allow CBOs equitable access and the ability to use funding in ways that
are responsive to diverse clients and patients; craft language that communities can understand. Be sensitive to the fact that clients and
patients need significant and varied types of support to achieve viral suppression.

5. Allow funding to bypass health departments and be distributed directly to CBOs,3 so that it addresses needs identified by the CBOs.

6. Fund research for equitable academic and HIV CBO partnerships to develop and test approaches to end the epidemic, especially among those
at increased risk for HIV.

7. Ensure that BIPOC researchers with community-engaged experience and HIV CBO relationships are supported in the development of evidence-
based interventions and prioritization of funding decisions at the state and federal level.

8. Include in the EHE plan a focus on building capacity to maximize benefits inherent in HIV CBOs. This plan should:
a. Work with HIV CBOs, including board leadership, to better foresee and react to any opportunities and threats and adapt to change.
b. Build capacity of HIV CBOs in (1) combatting existing and novel infectious diseases and (2) organizational planning as the HIV epidemic

ends.
c. Create a program to build leadership capacity for executive directors of color with less experience; nurture new generations of leaders;

invest in succession planning efforts; incorporate a coaching and mentoring program with veteran executive directors who can provide
practical support and guidance.

9. Create a community of HIV CBO leaders of color where intellectual exchange, capacity building, and social support can occur.

10. Ensure HIV CBOs in rural areas of the country have the training and infrastructure to combat HIV/AIDS; provide opportunities for rural HIV
CBOs to apply for and obtain funding to do this.

11. Involve local and state political leaders in conversations and long-term strategic planning to counter stigma and encourage advocacy to fund
and strengthen BIPOC HIV CBO infrastructure.

12. Promote and reward multilevel intervention approaches that seek to end HIV stigma, racism, homophobia and transphobia, ableism, and
sexism.

Note. BIPOC5Black, Indigenous, and people of color; CBO5 community-based organization; EHE5ending the HIV epidemic.
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In practice, HIV CBOs have flexibility

to respond to community needs and

are generally not constrained by

bureaucracy; they can move quickly

and creatively to tailor their approaches

beyond the norm (e.g., flexible hours to

facilitate “after-hour” services). HIV

CBOs do the work that is hard, not the

work that is convenient. With access to

resources commensurate with their

work, they can advance progress even

faster. Reports of excellent treatment

cascades are possible because of the

labor of HIV CBOs. They should be

acknowledged with equitable support

(fiscal and otherwise) for their contribu-

tions toward ending the HIV epidemic.

Several similarities between HIV/AIDS

and SARS-CoV-2 (severe acute respira-

tory syndrome coronavirus 2, the caus-

ative agent of COVID-19)—including

stark racial/ethnic disparities,33,34 social

and structural drivers of transmis-

sion,33 stigma,34 and the role of human

behavior in prevention,35,36—highlight

additional notable qualities of HIV

CBOs. Strategies outlined in the

National HIV/AIDS Strategy parallel

those necessary to effectively address

the COVID-19 pandemic,37 thus also

highlighting how HIV CBOs are uniquely

positioned to respond to COVID-19.

HIV CBOs are well suited for imple-

menting daily testing and effective con-

tact tracing. They can easily integrate

activities to prevent COVID-19. There is

still much that is unknown about

COVID-19, although it is now estab-

lished that PLWH who acquire SARS-

CoV-2 have greater adverse outcomes

and that health inequities exacerbate

them.38 COVID has altered CBO out-

reach to existing clients and patients,

and affected the availability of services.

However, many HIV CBOs have

adapted to meet the needs of their cli-

ents and patients while facing the dual

pandemics of HIV and COVID-19,

demonstrating leadership amid

unprecedented challenges.39

RECOMMENDATIONS

In a year marked by a growing acknowl-

edgment of systemic racism, the United

States is being pushed to confront its

past in its pursuit of equity. If we are to

take advantage of this inflection point,

we must advance structural equity

where it has lagged. HIV CBOs must be

involved in meaningful ways if the EHE

plan is to be achieved and sustained.

We offer recommendations in Box 1 to

protect and promote the sustainability

and viability of HIV CBOs to meet this

goal. These recommendations also

serve to validate HIV CBOs (past and

present) whose experiences related to

structural equity have been trivialized

or doubted. Table 1 highlights barriers

to structural equity and related

recommendations.

TABLE 1— Barriers to HIV CBO Sustainability and Recommendations for Redress

Barrier Examples Recommendations

Financial threats Reduced public & private HIV funding
Changes in federal eligibility for grants
Limited internal grant-writing resources
Lack of political champions to advocate for funding
Unclear parameters for obtaining funding
Reimbursement-based grant structures and delays
Competition with other organizations (e.g., larger corporate-structured agencies, multiple

agencies in 1 jurisdiction)
Inequitable access to programs that generate funding (e.g., third-party billing, 340B)

2, 3, 4, 5, 6, 10, 11

Organizational capacity Limited understanding of resource acquisition and management
Limited access to low- or no-cost capacity-building assistance
Loss of highly effective staff to better-resourced organizations
Increased emphasis on biomedical model

1, 7, 8, 10, 11, 12

Leadership and governance Lack of nonprofit business acumen and tenacity of leadership
Heightened fiscal and social responsibility shouldered by executive directors and CEOs
Marginalization of BIPOC leadership and their organizations based on race/ethnicity
Lack of mental and emotional support for CBO leadership
Difficulty recruiting board members because of HIV stigma
Meaningful involvement of PLWH in leadership and governance
Lack of clarity about board member responsibilities

1, 2, 6, 7, 8, 9

Organizational biases Discounted perceptions of HIV CBO experience and capability held by decision-makers
Institutional funding biases toward larger clinic-based entities that contribute to hierarchy
Risk of being penalized for critiquing existing resource allocation structures

1, 2, 4, 10

Note. BIPOC5Black, Indigenous, and people of color; CBO5 community-based organization; PLWH5people living with HIV.
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CONCLUSION

Early in the epidemic, the concept of

“ending” HIV was an idea that few, if

any, could grasp. Both activist- and

service-oriented grassroots organiza-

tions were early responders to the epi-

demic to protect the human rights of

stigmatized groups. During that period,

grassroots organizations were estab-

lished by people for whom this work

was personal; their passion was—and

continues to translate into—a relent-

less commitment to ending the epi-

demic. Nonprofit HIV-focused CBOs

have encountered numerous threats to

survival. Over the past 2 decades, many

(including those with long histories of

service) have either shuttered their

doors or been faced with the threat of

ceasing operations. For each high-

profile organizational closure, there are

likely many others that quietly close

down with little public acknowledgment

of their years of service. When this hap-

pens, clients lose spaces for social sup-

port, and staff who are living with HIV

lose not only their jobs but their sense

of purpose.40

Many of us have been actively

responding to the HIV epidemic since

its inception and have seen firsthand

how it has ravaged communities and

continues to disproportionately affect

communities of color, especially Black

communities. For HIV CBOs, ending

the epidemic means “putting ourselves

out of business”; this is our goal. How-

ever, we want to be “put out of the

HIV business” or to “shift our missions”

because the epidemic has ended, not

because of structural inequities that

privilege some and disadvantage

others. We call for structural equity

that supports the stability and sustain-

ability of HIV CBOs across all efforts to

end the epidemic. This is what we

believe is necessary to get to zero and

stay there.
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Health Benefits of Strategies for
Carbon Mitigation in US
Transportation, 2017–2050
Neil Maizlish, PhD, MPH, Linda Rudolph, MD, MPH, and Chengsheng Jiang, PhD

Objectives. To quantify health benefits and carbon emissions of 2 transportation scenarios that

contrast optimum levels of physical activity from active travel and minimal air pollution from electric cars.

Methods.We used data on burden of disease, travel, and vehicle emissions in the US population and a

health impact model to assess health benefits and harms of physical activity from transportation-related

walking and cycling, fine particulate pollution from car emissions, and road traffic injuries. We compared

baseline travel with walking and cycling a median of 150 weekly minutes for physical activity, and with

electric cars that minimized carbon pollution and fine particulates.

Results. In 2050, the target year for carbon neutrality, the active travel scenario avoided 167000 deaths

and gained 2.5 million disability-adjusted life years, monetized at $1.6 trillion using the value of a

statistical life. Carbon emissions were reduced by 24% from baseline. Electric cars avoided 1400 deaths

and gained 16400 disability-adjusted life years, monetized at $13 billion.

Conclusions. To achieve carbon neutrality in transportation and maximize health benefits, active travel

should have a prominent role along with electric vehicles in national blueprints. (Am J Public Health. 2022;

112(3):426–433. https://doi.org/10.2105/AJPH.2021.306600)

Achieving carbon neutrality by 2050

is imperative to stem adverse

health impacts of climate change.1 In

the United States, adoption of solar and

wind power has put the energy sector

on a trajectory to meet this goal. How-

ever, since 2017, carbon emissions in

transportation have eclipsed other sec-

tors and have trended upward.2 Two

strategies to reduce carbon emissions

in transportation are (1) electrification

of the vehicle fleet and (2) reduction of

vehicle miles traveled (VMT). Both have

significant health benefits through,

respectively, air pollution reduction and

increased physical activity associated

with walking and cycling.

Although the strategies are comple-

mentary, the investments and policies

to achieve them are very different. For

example, electrification requires charg-

ing infrastructure and could include

subsidies for electric vehicles or limita-

tions on sales of new internal combus-

tion engine vehicles. VMT reduction

requires policies and investments to

make land use and built environment

changes that increase neighborhood

access to the necessities of life and

make transit affordable and conve-

nient, automobile travel less attractive,

and walking and cycling safer and more

attractive.

In considering options, quantification

of the health benefits or harms of

different strategies provides crucial

information to decision-makers. Key

questions include how to best optimize

simultaneous health and climate bene-

fits and to what extent health benefits

potentially offset implementation costs.

To answer these questions, we con-

trasted idealized transportation scenar-

ios that represent endpoints for health

benefits and carbon mitigation: (1) elec-

trification of US light-duty passenger

vehicles (LDPVs) and (2) nonmotorized

transport to achieve a national popula-

tion median of up to 150 minutes per

week of physical activity in adults—con-

sistent with the guidelines of the 2018

Physical Activity Guidelines Commit-

tee.3 LDPVs include automobiles, light-

duty pick-up trucks, passenger vans,

and sports utility vehicles, and in 2017

accounted for 71% of greenhouse

gas emissions (GHGEs) by US road
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vehicles.2 Nonmotorized transport, or

“active transport,” is walking and cycling

for nonrecreational purposes and

travel to and from transit stops.

Previous research has identified 3

main health impact pathways in trans-

portation: physical activity from active

transport, fine particulate (particulate

matter with a diameter of#2.5 mm;

PM2.5) pollution from vehicle emissions,

and road traffic injuries.4 US studies

that integrated these pathways have

focused on state, regional, or city

impacts. Other studies, while national

in scope, considered only PM2.5 pollu-

tion.5 To our knowledge, this is the first

national health impact assessment that

considers all 3 pathways and carbon

dioxide (CO2) emissions.

METHODS

The 2017 National Household Travel

Survey6 describes baseline travel times

for walking and cycling and baseline

travel distances for walking, cycling,

LDPVs, and bus and rail passengers.

We estimated truck VMT from Federal

Highway Administration data,7 and we

derived bus VMT from data on occu-

pancy8 and bus personal miles traveled

from the National Household Travel

Survey.

We contrasted baseline travel with 4

alternative scenarios. The first (AT100%)

represents ambitious expansion of

active travel so that half or more of US

adults achieve 150 weekly minutes of

moderate-intensity physical activity. We

assumed total per-capita travel that is

the same as baseline, reciprocal

increases in active travel and decreases

in LDPV travel, and a per-capita median

of 75 minutes per week each for walk-

ing and cycling. Based on the US Envi-

ronmental Protection Agency’s Motor

Vehicle Emissions Simulator (MOVES),9

this scenario assumes that national fuel

economy standards10 for model year

2017 LDPVs are fully implemented by

2025 and extend through 2050. Car-

bon emissions per mile traveled fall

from 405 grams CO2 in 2015 to 226

grams CO2 in 2050. MOVES also proj-

ects emissions of primary PM2.5, tire

and brake wear, and secondary constit-

uents such as sulfur dioxide (SO2) and

oxides of nitrogen (NOx) from 2015 to

2050. In the second scenario (AT25%),

we estimated health benefits from

active transport in which half or more

of US adults attain 25% of the physical

activity goal by walking and cycling,

each for 18.5 minutes per week.

The third scenario is full electrification

(EV100%) of LDPVs in which carbon emis-

sions are reduced to zero by 2050, and

primary and secondary constituents of

PM2.5, except for tire and brake wear,

are reduced to zero. The fourth scenario

(EV50%) is 50% electrification of LDPVs.

The scenarios for electrification do not

take into account carbon emissions or

PM2.5 pollution from the generation of

electricity that fuels electric LDPVs.

We assumed that all scenarios were

implemented by 2050, the year we

evaluated health impacts. Projections

by the Federal Highway Administration

indicate little change in per-capita VMT

for light duty vehicles through 2047.11

Similarly, 3 cycles of National House-

hold Travel surveys (2001, 2009, and

2017) show marginal increases in active

travel.12 Barring significant changes in

policy and investments, our baseline

reasonably approximates “business as

usual” in 2050.

The Integrated Transport
and Health Impact Model

The Integrated Transport and Health

Impact Model (ITHIM) implements

comparative risk assessment for 3

health pathways. The methodology has

been described previously4 and in sup-

plemental materials (https://ithim.org/

ithim). The method determines the

change in the population burden of dis-

ease from the shift in the exposure dis-

tribution (or “dose”) of physical activity,

LDPV emissions, and collision risk. The

reference exposure distribution is

based on the current travel pattern

(“baseline”) or the current pattern pro-

jected at a future time (“business as

usual”). The alternative distribution is

given by a future scenario in which

travel patterns are altered by policy,

systems, and environmental change.

The change in the burden of disease

(BD) is a function of the annual burden

of disease, disease specific dose–res-

ponse functions (DRF), and the change

in “Dose.” The latter 2 elements are

expressed as the epidemiological pop-

ulation attributable fraction (PAF):

DBD5f BD, DRF , DDoseð Þ
5BD3PAF

(1)

The burden of disease is expressed

as deaths and disability adjusted life

years (DALYs) for specific diagnostic

entities associated with physical activity,

PM2.5, and road traffic injuries. We

downloaded data on age-, sex-, and

cause-specific deaths and DALYs for

the United States in 2015 from the

Global Burden of Disease project.13 We

estimated the 2050 US burden of dis-

ease from the projected US popula-

tion14 in 2050 and the average annual

percent changes in age-, sex-, and

cause-specific mortality rates from

2015 to 2050.15

Physical Activity

The “dose” of physical activity was the

population distribution of hours per
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week of walking and cycling for trans-

port weighted by energetic intensity.16

We expressed energetic intensity as

marginal metabolic equivalent task

(mMET) hours per week (mMHWs) for

physical activity beyond a resting state.

We derived the distribution from the

log-transformed per-capita mean

weekly minutes of active travel and its

standard deviation. We approximated

the distribution in quintiles and strati-

fied by sex and age (0–4, 5–14, 15–29,

30–44, 45–59, 60–69, 70–79, and$80

years). mMET weights for walking

reflected age and sex variation from an

average walking speed of 3 miles per

hour (�3 mMETs) and we based those

for cycling on an average speed of 12

miles per hour (5 mMETs). The change

in dose (D) reflected changes in the dis-

tribution of mMET-weighted walking

and cycling times from a baseline, b, to

the alternative scenario, s.

The dose–response function was

nonlinear,3 disease-specific, and, as

incorporated into the PAF, has the form

PAF 5 12RR, where

RR 5
rrs
rrb

5
expðb� DmMHWsÞ
expðb� DmMHWbÞ

(2)

The PAF is calculated from an overall

relative risk (RR), which incorporates rel-

ative risks of baseline (rrb) and scenario

(rrs) at their respective mMHWs on the

dose–response curve. Based on meta-

analyses of Garcia et al.,17 the dose–

response decreased linearly up to

10mMHW. For higher levels, we set the

relative risks to those of 10 mMHWs.

Dose–response gradients, eb (DRR

per mMHW), were as follows: ischemic

heart disease (0.9764), hypertensive

heart disease (0.9764), stroke (0.9697),

dementia (0.9666), diabetes (0.9666),

depression (0.9695), colon cancer

(0.9940), breast cancer (0.9813), and

lung cancer (0.9771). We based the rel-

ative risk–physical activity gradient on

active travel and leisure time. We esti-

mated age- and sex-specific leisure

physical activity times at quintiles of

active transport times from National

Health and Nutrition Examination Sur-

vey data that reported breakdowns of

physical activity for leisure activities

apart from walking and cycling for

transport.18

Fine Particulate Matter

For comparative risk assessment, the

dose–response function was

PAF512exp b�DPM2:5ð Þ:(3)

For cardio-respiratory diseases,

which include ischemic heart disease,

hypertensive heart disease, stroke,

asthma, chronic obstructive pulmonary

disease, and respiratory tract infec-

tions, the RR/PM2.5 gradient, e
b
, was

1.0146 based on the meta-analysis of

prospective cohort studies by Vodonos

et al.19 For lung cancer, the RR/PM2.5

gradient was 1.0122.

We derived the change in national

ambient PM2.5 concentration attribut-

able to a change in VMT by LDPVs from

changes in LDPV emissions of the base-

line and the scenario. MOVES9 mod-

eled the US vehicle fleet and generated

primary and secondary constituents of

PM2.5 in tons per year. LDPV emissions

for PM2.5, tire and brake wear, NOx, and

SO2 were obtained between 2015 and

2050 in 5-year increments.

The US Environmental Protection

Agency (USEPA) publishes coefficients,

ci, for US mortality per ton per year

(TPY) of emissions of PM2.5, NOx, and

SO2 emissions for road vehicles.20

Annual mortality is estimated by multi-

plying the coefficients by annual

emissions for each precursor (i) and

then summing. We derived ratios for

each PM2.5 precursor relating change

in ambient levels of PM2.5 to tons of

emissions by equating annual deaths

from the previously mentioned dose–r-

esponse formula and USEPA’s inci-

dence per ton coefficients from 2015

to 2050.

Ratioi5
PM2:5ðiÞ
TPYi

5

lnð12 1
BD
Þ

b

1
ci

(4)

The change in ambient PM2.5 was

given by multiplying the ratios by

annual tons of PM2.5 precursors and

summing.

DPM2:55

Xn

i

Ratioi3 DTPYi(5)

We assumed proportionality between

emissions and VMT of LDPVs, yielding a

change of20.57 nanograms per cubic

meter PM2.5 per percent reduction in

VMT by LDPVs. For the EV100% scenario,

we assumed 100% reduction in LDPV

emissions of CO2 and precursors of

ambient PM2.5, except for tire and

brake wear.

Carbon Emissions

MOVES estimated carbon dioxide emit-

ted per mile (emissions factor [EF]) by

vehicle and fuel type. Aggregate emis-

sions are given by

Aggregate CO2 Emissions

5 EF 3 per capita mean LDPV VMT

3 Population:

(6)

CO2 emission factors were VMT-

weighted by fuel type (gas, diesel, and

electric hybrid) of LDPVs at 5-year inter-

vals from 2015 to 2050. Carbon emis-

sions in the EV100% scenario were zero

in 2050.
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Road Traffic Injuries

Traffic collisions occur when a pedes-

trian, cyclist, or victim’s vehicle is struck

by another vehicle, and the risk of injury

depends on both personal miles trav-

eled (PMT) by the victim and VMT by the

striking vehicle. The risk of injury is con-

sidered for every pairwise combination

of victim mode (i) and striking vehicle (j)

for baseline (B) and scenario (S) travel,

where the modes are walking, cycling,

LDPV, motorcycle, bus, and truck. Injury

risk is nonlinear21 and has the func-

tional form

RRi,j5

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
PMTSi3 VMTSj
PMTBi 3 VMTBj

s
(7)

The risk function integrated into the

expression for the PAF was

PAF51 2

PðRRi,j 3Bi,jÞP
Bi,j

 !

5 12
P

InjuriesSP
InjuriesB

(8)

where Bi,j is the number of baseline

injuries for combinations of victim and

striking vehicle.

We categorized injury severity as fatal

or serious, and we stratified injuries by

roadway type (highway, arterial, or

local), which is a surrogate for traffic

speed and volume. We downloaded

data on fatal injuries for 2016 from the

Fatality Analysis Reporting System22

and on serious injuries from the Crash

Report Sampling System.23

Monetization of
Health Outcomes

The health benefits and harms attribut-

able to the change in burden of disease

and injury were monetized based on

the value of a statistical life. We multi-

plied the change in the number of

deaths by the 2019 value of a statistical

life, $9.8 million.24

Modeling Platform and
Analysis

ITHIM estimates health impacts’ order

of magnitude and direction. To avoid

conveying undue precision, we

rounded model estimates. We created

an interactive Web site with decision-

support and educational materials

(https://ithim.org/ithim).

RESULTS

Per-capita median active travel time

increased 10-fold in the AT100% sce-

nario compared with baseline (Table 1).

The AT100% scenario demonstrated

large annual health benefits for physi-

cal activity and modest benefits for

PM2.5 reduction, but increased deaths

and decreased DALYs for road traffic

injuries. EV100% did not change baseline

levels of active transport and was asso-

ciated with a modest reduction in

annual deaths and gain in DALYs (1400

and 16400, respectively) from PM2.5

reduction. The annual net benefit for

AT100% was the avoidance of 167000

deaths and the gain of 2.5 million

DALYs. The annual monetized net ben-

efits of AT100% greatly exceeded that of

EV100%. In the AT100% scenario, carbon

emissions were lowered by 150 million

metric tons per year, 24%, from the

2050 baseline of 630 million metric

tons per year. By design, the EV100%
scenario had no carbon emissions. The

less ambitious scenarios for AT25% and

EV50% generated fewer health benefits

and carbon reductions. However, the

health benefits of meeting 25% of the

AT goal greatly exceeded those of full

electrification.

DISCUSSION

We found trade-offs in health benefits

and carbon mitigation in idealized sce-

narios to achieve carbon neutrality in the

transportation sector. Ambitious expan-

sion of active travel had the potential for

orders of magnitude greater health ben-

efits than electrification of LDPVs. Bene-

fits were attributable to increases in

physical activity and reduction in PM2.5

pollution, which were moderated by

increases in road traffic injuries, likely

because of LDPVs striking pedestrians

and cyclists.4 This is consistent with

other health impact assessments.25

However, because a large percentage of

VMT by LDPVs in the United States

(87%)6 occurs in trips exceeding 5 miles,

which are less amenable to active travel,

even large increases in active travel can-

not achieve necessary transportation

GHGE reductions. Strategies that com-

plement electrification and support

active transportation are also important.

Land-use and housing changes to

increase access to jobs and essential

services within short distances, including

in rural areas, and significant invest-

ments in high-quality electric transit

(and its supporting walk and cycling

infrastructure) can address longer trips

while increasing physical activity and

reducing traffic injuries, carbon emis-

sions, and traffic congestion.

Light-duty fleet electrification had

greater potential for carbonmitigation

and generated health benefits from

reduced PM2.5 pollution. Our estimates of

avoided PM2.5-related mortality are similar

to studies that accounted for geographic

variation of air pollution and that included

health impacts of other pollutants such as

ozone.5,26 The greater health impact of
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physical activity compared with PM2.5

pollution is similar to other studies in

which active travel replaces conventional

car travel.25 The EV scenarios showed

smaller benefits than some health

impact studies of vehicle electrification.

This may reflect differences in baseline

year (e.g., 2015 vs 2050), defining health

outcomes based on cause-specific mor-

tality rather than all-causes mortality,

and different health impact tools

(HEAT,27 BenMAP28), which vary from

ITHIM in age restrictions, dose–response

functions, and methods for monetizing

health outcomes. Nonetheless, replac-

ing fossil fuels with electricity does not

change current car-centric transporta-

tion associated with long and sedentary

commuting, noise, urban sprawl, com-

munity severance, and traffic injuries.

Electrification will not entirely eliminate

health risks because tire and brake wear

will contribute to PM2.5.

Both electrification and active travel

scenarios pose significant implementa-

tion and policy challenges.29 Technol-

ogy for electric vehicles must be

developed, deployed, and financed that

addresses battery charging, vehicle

range, and cost. Only 1.5% of new car

sales were fully electric vehicles in

2019. Electrification is stimulated by

voluntary pledges of vehicle manufac-

turers to phase out sales of gasoline-

powered cars by 2050, rebates and tax

incentives for electric car purchases,

and the California gubernatorial execu-

tive order that bans sales of new

gasoline-powered cars by 2035. By con-

trast, active travel does not require a

change in technology, but significant

financial investment in pedestrian, bicy-

cle, and transit infrastructure and

changes in land use that equilibrate

future demand for housing and job

growth. Several European countries

with a broad portfolio of such
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investments have already exceeded the

AT25% scenario goals for transport-

related cycling (Netherlands) and

walking (Switzerland), signaling that

ambitious active travel is attainable.30

California legislation in 2008 required

regional transportation plans to reduce

GHGEs, but a 2018 report found VMT

still increasing and that a reduction of

single-occupancy vehicle travel is nec-

essary to achieve statewide GHGE

reduction goals.31 This suggests that

carbon neutrality in US transportation

will not likely be achieved by 2050 with-

out significant changes to how commu-

nities and transportation systems are

planned, funded, and built. To promote

additional housing, several US cities

have upended traditional land use by

abolishing single family zoning. These

initial steps will have to be followed by

larger systemic changes to elevate

active travel to a dominant travel mode.

The 2 strategies highlight potentially

divergent interests. For example,

affordable housing or transit advocates

may prioritize policies that reduce VMT,

while some vehicle manufacturers pri-

oritize policies that support electrifica-

tion. The scenarios also contrast in that

active travel investments (sidewalks,

bike lanes, transit systems) are largely

public, and electrification builds on pri-

vate vehicle ownership. Recent national

blueprints to achieve carbon neutrality

clearly favor vehicle electrification and

understate the role of active travel.26

These documents do not question the

hegemony of car-centric transportation

or the impacts of their plans on the

social determinants of health, and

existing health and racial inequities.

Limitations

Our scenarios had important assump-

tions and limitations. We assumed that

the 2015 baseline per-capita VMT and

active travel would fairly represent

travel patterns in 2050. We did not alter

per-capita transit distances. An ambi-

tious expansion of transit would add to

active travel and be a source of addi-

tional health benefits. Our active travel

scenarios accounted for safety in num-

bers in estimating the health burden of

road traffic injuries, but we did not

model walking and cycling infrastruc-

ture (e.g., separated lanes) that could

significantly reduce collisions between

active travelers and motorized

vehicles.32

Our LDPV electrification scenarios

did not consider additional health ben-

efits from electricity generated from

renewable sources, which, in one study,

was nearly double that of vehicle emis-

sions.5 We did not assess the air pollu-

tion benefits of electrifying heavy-duty

trucks, whose PM2.5 emissions substan-

tially contribute to premature deaths.

We did not incorporate potential

changes in active travel or vehicle emis-

sions associated with newer technolo-

gies such as ebikes, cargo bicycles, and

autonomous vehicles.

We were not able to provide geo-

graphically resolved estimates of health

impacts because statistically reliable

calibration data on active travel were

not available at the state or county

level.6 For air pollution, we only mod-

eled background levels and not those

experienced by active travelers, whose

exposure may be higher because of

higher ventilation rates and proximity

to busy roadways, warehouses, and

truck depots. Systematic reviews of

potential exposures of active travelers

indicate that the benefits of physical

activity far outweigh potential adverse

outcomes from inhalation of PM2.5.
33

We acknowledge uncertainties in

ITHIM model parameters, which have

been examined in Monte Carlo simula-

tions34 and sensitivity analyses iterating

plausible but extreme values for indi-

vidual parameters and combinations.4,32

Although estimates varied, the health

benefits of ambitious active travel sce-

narios exceed those of ambitious adop-

tion of electric vehicles. Several recent

publications19,35 suggest a range of val-

ues for the slope of the concentration

response function for PM2.5-related

health outcomes. Our estimates of

annual deaths are based on a slope in

the middle of the range.

We did not apply a discount rate to

our monetization; even after discount-

ing, the monetized value of health

benefits in the AT scenarios would be

substantial. Monetizing the social cost

of carbon generates even larger poten-

tial benefits for both the EV100% and

AT100% scenarios—$43 billion and $10

billion in 2050 (assuming a cost of $69

in 2007 dollars per ton of CO2 and a

discount rate of 3%).34

We could not address racial and

health equity because of gaps in cali-

bration data and the lack of geographic

resolution of our version of the ITHIM

model. Researchers are developing

versions of ITHIM that simulate travel

patterns of individuals in synthetic pop-

ulations so that health impacts can be

aggregated over race/ethnicity, income,

and other dimensions of equity and

geospatial variation in air pollution.

We did not have the resources to

model other transportation–health

pathways, including emissions from

ozone, elemental carbon, and nitrogen

dioxide; noise; community severance;

and access to goods and services, jobs,

educational opportunities, health care,

recreation, and social networks. We did

not consider the health benefits of miti-

gating carbon emissions linked to heat

waves, storms and sea level rise, and
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other climate disruption. We also did

not address a post–COVID-19 transpor-

tation landscape, which has contradic-

tory tendencies for active travel:

increased bicycle ownership, closure of

streets to cars, increased telecommut-

ing, decreased retail destinations, and

financially stressed transit systems with

diminished ridership.

Public Health Implications

Although we presented the scenarios

as contrasting visions, together they

maximize carbon reductions and health

benefits. To succeed together, policies

and plans must substantially increase

options to allow people to choose

active transportation. This means the

level of service to reach a wide array of

destinations by walking, cycling, transit,

and driving an electric car must be

comparably time-efficient, affordable,

and convenient. As we recover from a

pandemic and venture out again, a

heightened emphasis on active travel

will also make major contributions to

public health and carbon mitigation.

Additional attention must be focused

on safety and racial and health equity.

The urgent imperative to rapidly reduce

greenhouse gas emissions offers an

opportunity to simultaneously and sig-

nificantly reduce the burden of chronic

disease and related health inequities

and enormous health care costs.
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Socioeconomic Disparities of
Low-Cost Air Quality Sensors in
California, 2017–2020
Yi Sun, MPH, Amirhosein Mousavi, PhD, Shahir Masri, PhD, and Jun Wu, PhD

See also Grinesky et al., p. 348.

Objectives. To (1) examine the disparity in availability of PurpleAir low-cost air quality sensors in

California based on neighborhood socioeconomic status (SES) and exposure to fine particulate matter

smaller than 2.5 micrometers (PM2.5), (2) investigate the temporal trend of sensor distribution and

operation, and (3) identify priority communities for future sensor distribution.

Methods.We obtained census tract–level SES variables and PM2.5 concentrations from the

CalEnviroScreen4.0 data set. We obtained real-time PurpleAir sensor data (July 2017–September 2020)

to examine sensor distribution and operation. We conducted spatial and temporal analyses at the

census tract level to investigate neighborhood SES and PM2.5 concentrations in relation to sensor

distribution and operation.

Results. The spatial coverage and the number of PurpleAir sensors increased significantly in California.

Fewer sensors were distributed in census tracts with lower SES, higher PM2.5, and higher proportions of

racial/ethnic minority populations. Furthermore, a large proportion of existing sensors were not in

operation at a given time, especially in disadvantaged communities.

Conclusions. Disadvantaged communities should be given access to low-cost sensors to fill in spatial

gaps of air quality monitoring and address environmental justice concerns. Sensor purchasing and

deployment must be paired with regular maintenance to ensure their reliable performance. (Am J Public

Health. 2022;112(3):434–442. https://doi.org/10.2105/AJPH.2021.306603)

The inequitable distribution of air

pollution is one of the most press-

ing environmental justice issues.1 Par-

ticulate matter with an aerodynamic

diameter smaller than 2.5 micrometers

(PM2.5) is one of the most important

pollutants in terms of adverse health

impacts, and one that is exacerbating

environmental racism.2 Exposure to

PM2.5 is known to increase the risk of a

wide range of adverse health effects.3

Disproportionate exposure to PM2.5 is

particularly concerning among lower

socioeconomic status (SES) communi-

ties and communities of color1,4

because these subpopulations are

already at greater risk for preventable

diseases.5 Thus, there is growing inter-

est in understanding the inequitable

distribution of PM2.5 and its impact on

vulnerable populations at a fine spatial

scale.

Traditional government-operated

monitoring stations are usually

unevenly and sparsely distributed,

which limits their ability to measure

PM2.5 variability at a local scale.6 With

recent technology advances, low-cost

air pollution sensors have been increas-

ingly used to measure air quality at a

high spatial and temporal resolution.7–9

In 2017, low-cost air quality sensors

developed by the PurpleAir company

began to be deployed to provide real-

time PM2.5 data globally, with the major-

ity being deployed in the United States.

A recent study comparing PurpleAir sen-

sors with regulatory monitoring stations

in California showed that PurpleAir data

better represented PM2.5 spatially,

enabling improved detection of air pollu-

tion hotspots.10 Moreover, such low-cost

sensors are able to improve the accu-

racy of air quality index reporting during

extreme air pollution episodes such as

wildfires.11 In addition to its high spatial

resolution, the PurpleAir sensor network

provides real-time particulate matter
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data at 10-minute intervals, making it

suitable for investigating the air quality

impacts of short-term pollution events.

Through affordable prices, flexibility of

deployment, and ease of maintenance,

low-cost air pollution sensors can be

owned and operated by governments,

organizations, or individuals, which can

enable broader awareness and finer-

scale assessments of air pollution to pro-

mote more informed citizens and scien-

tific research. As low-cost air pollution

sensors continue to be deployed for var-

ious purposes, it is critical to understand

sensor availability and operation condi-

tions so as to equitably serve and repre-

sent communities of different income

brackets and ethnic backgrounds.

A few studies have utilized low-cost air

quality sensors to investigate the suffi-

ciency of air quality monitoring and to

characterize air pollution at the city or

neighborhood scale.12–14 However, to

our knowledge, there have been no

prior studies that have examined the

geographic distribution and operation of

the rapidly expanding PurpleAir sensor

network over a large geographic area. A

better understanding is needed regard-

ing the sensor distribution across areas

of varying SES and disease burdens.

To better understand the spatial distri-

bution and operation of low-cost sensors,

we aimed to (1) examine the disparity in

the availability of PurpleAir sensors in

California based on neighborhood SES

and PM2.5 exposure, (2) investigate the

temporal trend of PurpleAir sensor dis-

tribution and operational status, and (3)

identify priority communities for future

sensor distribution.

METHODS

We examined population characteris-

tics at the census tract level across

the entire state of California. In total,

we included 8035 (out of 8057) cen-

sus tracts in this analysis based on

the availability of population data in

the CalEnviroScreen database (CES

draft 4.0 version, February 2021).15

Among states in the United States,

California is an ideal region to investi-

gate environmental justice issues

related to air pollution because it

is the most populous (.39 million

people) and most racially/ethnically

diverse state, and has diverse air pol-

lution emission sources (e.g., industry,

agriculture, and traffic).

PurpleAir Sensor Data

We downloaded 10-minute-interval Pur-

pleAir PM2.5 data (July 2017–September

2020) with sensor location coordinates

and time stamps using the ThingSpeak’s

Application Programming Interface pro-

vided by the PurpleAir company. The

latest PurpleAir sensor model (PA-II-SD)

contains 2 PMS5003 instruments, which

estimate particle mass concentrations

by measuring the amount of light scat-

tered at approximately 680 nm.16 We

first applied a 75% data completeness

criterion to daily data. If individual sen-

sors were operating (turned on and

reporting data) for less than 75% of a

day, we considered these sensors to be

“not fully operational” for that day. We

calculated the sum of days labeled “fully

operational” to define the operational

status for a month and a year. Any sen-

sor with readings meeting our com-

pleteness criteria ($75%) was labeled

“fully operational” for those periods.

Long-Term PM2.5

Concentrations

We obtained long-term PM2.5 concen-

tration estimates from the CES data

set,15 which was created by the

California Environmental Protection

Agency (EPA) to inform issues of envi-

ronmental justice by screening socio-

economic conditions of disadvantaged

communities in California. The latest

CES includes statewide census

tract–level average PM2.5 concentra-

tions in 2015 through 2017, which were

derived from outputs of a validated

high-spatiotemporal resolution (1 km;

daily) model that is based on ground-

level PM2.5 measurements, satellite aero-

sol optical depth (from the Multi-Angle

Implementation of Atmospheric Correc-

tion), land use, and meteorology.17 For

PM2.5 predictions in 2016, the model

showed reasonably high predictive

power, with a cross-validation R2 of 0.73

to 0.81. This continuous surface of high-

resolution PM2.5 can be used to effi-

ciently capture local and regional PM2.5

levels and identify high-risk areas.

Socioeconomic Factors

CES integrates both population charac-

teristics and pollution burdens to pro-

duce a composite CES score (Figure A,

available as a supplement to the online

version of this article at http://www.

ajph.org). We included 6 population

characteristic indicators, including dis-

ease and SES factors (i.e., asthma

[2015–2017], cardiovascular disease

[2015–2017], educational attainment

[2014–2018], poverty [2014–2018],

unemployment [2014–2018], and

housing burden [2012–2016]), 3 pollu-

tion burden indicators (i.e., diesel PM

[particle phase of diesel exhaust emit-

ted from diesel engines such as trucks,

buses, and heavy-duty equipment,

2016], traffic impacts [2017], and

PM2.5 concentrations [2015–2017] as

described in “Long-Term PM2.5 Concen-

trations”), and 3 summary indicators

(population characteristics score,
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pollution burden score, and overall CES

score) at the census tract level. Pursuant

to California Senate Bill 535, we defined

disadvantaged communities (DACs) as

the top 25% CES-scoring census tracts.18

We used CES to retrieve race/ethnicity

and population density (total population/

km2 per census tract) data from the

2018 American Community Survey.

Analysis

We examined the distribution of Pur-

pleAir sensors in relation to PM2.5 con-

centrations, SES, and pollution burden

metrics over time and space. We exam-

ined the number of deployed sensors

within each census tract across the state.

Similarly, we examined both deployed

and operational sensor count(s) in each

census tract separately during each

selected period. In the descriptive analy-

sis, we grouped the number of sensors

per census tract as “none,” “1 or 2,” and

“3 or more.” We further applied the

Kruskal–Wallis Wilcoxon rank sum test to

assess statistical significance relating to

differences in the number of sensors

and PM2.5 levels and SES factors.

To analyze predictors of the presence

or absence (1/0 binary outcome) or the

number of sensors (continuous out-

come) in a census tract, we performed

both a logistic regression and a general-

ized linear regression (analyses restricted

to census tracts with$1 sensor) on

race/ethnicity, socioeconomic factors,

and PM2.5 concentrations from the CES

data set. All models adjusted for popu-

lation density and rural–urban status.

We defined urban areas as those with a

rural–urban commuting area code of

1.0, indicating a metropolitan area core

with a primary flow of the population

within an urbanized area.19 We con-

ducted all analyses with SAS version 9.4

(SAS Institute, Cary, NC).

We used ArcMap 10.7 (ESRI, Red-

lands, CA) to visualize sensor distribu-

tion. We demonstrated the expansion

of the sensor network over time by plot-

ting the number of deployed sensors

at 4 time periods during the study

period: July to December 2017, January

to December 2018, January to Decem-

ber 2019, and January to September

2020 (the end of study period). To

assess the expansion of the sensor net-

work over time, we examined monthly

changes in the percentage of census

tracts with deployed sensors and fully

operational sensors in DACs (communi-

ties with the top 25% CES score) and

non-DACs, respectively. To fully capture

the differences of sensor development

across non-DACs, we further divided

census tracts ranked in the 0 to 75th

percentile of CES score into 2 sub-

groups: 0% to 50% versus 50% to 75%

CES score. In the temporal analysis, we

calculated sensor density, defined as

the number of sensors divided by cen-

sus tract population density. Overall

operational status, defined as the

number of census tracts with fully

operational sensor(s) divided by the

total number of census tracts with

deployed sensor(s), was also calcu-

lated over time.

Furthermore, we identified census

tracts without any sensor deployed by

September 2020. To identify census

tracts that should receive priority in

terms of future sensor installation, we

considered the following 2 metrics: (1)

CES score (DAC: top 25% of score vs

non-DAC: 0%–75% of score) and (2)

PM2.5 concentrations (high: .12 mg/

m3 vs low: 0–12 mg/m3, US EPA’s pri-

mary annual PM2.5 standard).
20 We

combined these 2 metrics with an

equal weight to create a map identify-

ing future sensor installation priority

regions.

RESULTS

Table 1 presents the distribution of

PurpleAir sensors by population and

pollution characteristics. Overall, 2211

(27.5%) of the 8035 census tracts in

California had 1 or more deployed sen-

sors, covering 27.9% of the population

(10.9 million of 39.1 million). On aver-

age, more deployed and operational

PurpleAir sensors were located in

census tracts characterized by more

affluence, lower disease rates, lower

pollution burdens, and lower percen-

tages of Hispanic and African American

residents. For instance, the percentage

of poverty (35.7%) among census tracts

without deployed sensors was nearly

double that of census tracts with 3 or

more sensors (18.3%). The operational

status of sensors showed similar pat-

terns, suggesting that out-of-operation

sensors were disproportionately distrib-

uted across socioeconomic lines. Results

of the Kruskal–Wallis Wilcoxon rank sum

test showed that the differences in the

number of sensors for all selected CES

indicators and race/ethnicity groups

were statistically significant, except for

the Asian American group.

Table 2 shows results from regres-

sion models. After we controlled for

population density and urban–rural

status, odds ratios were less than 1 for

CES score, population characteristics

score, SES indicators, proportions of

African American or Hispanic residents,

and PM2.5 concentrations; they were

greater than 1 for proportions of non-

Hispanic White, Asian American, or

other or multiple race/ethnicity popula-

tions. The results indicate a significantly

lower likelihood of sensor presence in

census tracts with higher SES vulnera-

bility, CES scores, PM2.5 concentrations,

and percentages of African American

or Hispanic populations. In generalized
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linear regressions, the number of sen-

sors in census tracts with deployed

sensor(s) was significantly negatively

(B,0) associated with all selected SES

indicators, African American or His-

panic residents, and PM2.5 concentra-

tions, suggesting a smaller number of

sensor deployment in census tracts

with lower SES, higher PM2.5 concentra-

tions, and higher proportions of African

American or Hispanic residents in

California.

The spatiotemporal development of

the PurpleAir sensor network is pre-

sented in Figure B (available as a sup-

plement to the online version of this

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

spatial coverage and number of sen-

sors increased substantially from 2017

to 2020, as shown by the increased

number of census tracts with deployed

sensors (although not necessarily fully

operational) as well as the increased

number of sensors within certain

census tracts over time. Statewide, the

number of outdoor PurpleAir sensors

grew roughly 20-fold, from 251 in

December 2017 to 5180 in September

2020. Furthermore, only 238 census

tracts had more than 1 sensor as of

December 2018, compared with 1025

as of September 2020. However, 91%

of the total number of outdoor sensors

were deployed in non-DACs. Specifi-

cally, 12% of DACs (242 of 1983) and

33% of non-DACs (1981 of 6052) had

TABLE 1— PurpleAir Sensor Distribution and PM2.5 Concentrations by Population and Pollution
Characteristics at Census Tract Level as of September 2020: California

Characteristics

Deployed Sensors Fully Operational Sensors

None
(n55824)a

1–2
(n51667)

$3
(n5544)

None
(n56763)

1–2
(n51171)

$3
(n5101)

Total population across the state, millions 28.2 8.2 2.7 32.9 5.7 0.6

CES score, 0–100 30.1 21.6 13.4 28.7 19.4 14.2

Population characteristics in CES, mean

Asthma rate 54.7 47.6 34.9 53.4 45.1 32.1

Cardiovascular disease rate 14.2 12.1 9.1 13.8 11.5 9.3

Educational attainment, % 20.3 11.9 6.7 19.1 10.1 7.1

Poverty, % 35.7 26.6 18.3 34.2 24.5 21.3

Unemployment, % 7.1 6.0 4.7 6.9 5.8 5.1

Housing burden, % 19.8 16.6 13.6 19.3 15.8 13.1

Population characteristics score, 0–10 5.5 4.4 3.0 5.3 4.0 3.0

Pollution burden indicators in CES, mean

Diesel PM, tons/year 0.2 0.2 0.2 0.2 0.2 0.1

Traffic impacts, vehicles/hour 1153.7 1010.9 919.1 1135.3 970.1 899.5

PM2.5 concentrations, mg/m3 10.6 9.2 8.2 10.4 9.1 7.9

Pollution burden score, 0–10 5.3 4.7 4.2 5.2 4.6 4.4

Race/ethnicity, %

Hispanic 43.2 26.4 15.1 40.7 23.0 15.1

Non-Hispanic White 33.7 49.2 62.3 35.9 53.6 65.9

African American 6.1 4.5 2.9 5.9 4.1 1.9

Native American 0.3 0.6 0.4 0.4 0.7 0.8

Asian American 12.9 15.1 14.5 13.4 14.4 12.0�

Other/multiple 2.9 3.8 4.5 3.1 3.9 4.1

Note. CES5CalEnviroScreen 4.0 version; n5 the number of census tracts; PM2.55particulate matter with a diameter smaller than 2.5 mm; diesel
PM5particle phase of diesel exhaust emitted from diesel engines. The total number of census tracts was n58035. Deployed sensors: sensors located
within a census tract as of September 2020; fully operational sensors: sensors with readings meeting our completeness criteria ($75%) between January
2020 and September 2020; asthma rate: age-adjusted rate of emergency department visits for asthma per 10 000; cardiovascular disease rate: age-
adjusted rate of emergency department visits for heart attacks per 10 000; educational attainment: percentage of population older than 25 years with
less than a high school education; poverty: percentage of population living below 2 times the federal poverty level; unemployment: percentage of the
population aged .16 years that is unemployed and eligible for the labor force; housing burden: percentage of low-income households and households
severely burdened by housing costs.
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PurpleAir sensors as of September

2020.

Figure 1a shows the temporal trend

of sensor density for DACs and non-

DACs from 2017 to mid-2020. All com-

munities exhibited a steady increase in

sensor density, followed by a decrease

for DACs in mid-2020 but a sharp

increase for non-DACs, especially within

more advantaged non-DACs (0%–50%

CES score). Interestingly, the sensor

density for less advantaged non-DACs

(50%–75% CES score) was even lower

than for DACs. Figure 1b shows the

operational status of sensors. On aver-

age, the proportion of operating sen-

sors among non-DACs was higher than

among DACs. The operational status of

sensors fluctuated substantially during

the initial period of the PurpleAir sensor

network, from 2017 to 2018. Afterward,

the average proportion of census tracts

with fully operational sensors increased

from approximately 36% in 2018 to 88%

in early 2020. Subsequently, as of March

2020, we observed extensive missing

data (i.e., not fully operational). We

observed a considerable decline in

the proportion of operating sensors

for both DACs and non-DACs until the

end of the study period.

Figure 2 shows future deployment

priority areas based on CES scores and

PM2.5 concentrations. Among census

tracts without any sensors, we consid-

ered those with top 25% CES scores

and high PM2.5 levels to be in greatest

need of sensor deployment to close

the gap of environmental inequity. The

high-risk regions (red), characterized by

both a high socioeconomic disadvan-

tage and high air pollution, were mainly

located in the San Joaquin Valley and

southern Los Angeles County and

downwind areas.

DISCUSSION

To the best of our knowledge, this is

the first study that examined the distri-

bution and operation of low-cost sen-

sors in relation to sociodemographic

factors over multiple years across a

large geographic region, and that iden-

tified priority areas for future sensor

deployment. Our findings suggest that

SES and race/ethnicity are related to

sensor distribution, operation, and

PM2.5 concentrations in California; spe-

cifically, census tracts with higher esti-

mated PM2.5 concentrations, lower SES,

and higher proportions of racial/ethnic

minority populations had lower sensor

availability. The gap between DACs and

non-DACs tends to widen over time.

This pattern runs counter to necessity

since air pollution sensors are in the

greatest need where air pollution is

highest and where residents are more

vulnerable to adverse health impacts

from air pollution. These results under-

score the need to prioritize such com-

munities for future sensor distribution.

In addition, although many PurpleAir

sensors were deployed, concerns exist

about the operational condition of the

sensors, especially in DACs.

Understanding how SES and race/eth-

nicity are correlated with air pollution is

crucial to addressing environmental

injustice. Enhancing community-based

air quality monitoring—and, in turn,

promoting the use and sharing of

air pollution data—could help to

strengthen awareness, education,

and action to reduce environmental

injustice.21 A recent study (February

TABLE 2— Associations Between Population and Pollution
Characteristics and Number of PurpleAir Sensors per Census
Tract for Tracts With PurpleAir Sensors and Presence or
Absence of a PurpleAir Sensor in a Census Tract as of
September 2020: California

Characteristics

Association With No.
of Sensors in Census

Tracts With $1 Sensor
Deployed, B (95% CI)

Presence or Absence
of a Sensor in a Census

Tract, OR (95% CI)

CES score 20.03 (–0.04, 20.03) 0.96 (0.95, 0.96)

Educational attainment, % 20.04 (–0.05, 20.03) 0.94 (0.94, 0.95)

Poverty, % 20.02 (–0.03, 20.02) 0.96 (0.96, 0.97)

Unemployment, % 20.06 (–0.07, 20.04) 0.91 (0.89, 0.92)

Housing burden, % 20.02 (–0.03, 20.02) 0.95 (0.94, 0.96)

Population characteristics score 20.21 (–0.24, 20.18) 0.72 (0.70, 0.74)

Race/ethnicity, %

Hispanic 20.02 (–0.03, 20.02) 0.97 (0.96, 0.97)

Non-Hispanic White 0.01 (0.01, 0.01) 1.03 (1.03, 1.03)

African American 20.03 (–0.04, 20.01) 0.97 (0.97, 0.98)

Native American 20.04 (–0.10, 0.03) 1.02 (0.997, 1.05)

Asian American 0.00 (–0.003, 0.003) 1.02 (1.01, 1.02)

Other/multiple 0.04 (0.03, 0.06) 1.18 (1.16, 1.21)

PM2.5 concentrations 20.09 (–0.12, 20.07) 0.70 (0.68, 0.72)

Note. CES5CalEnviroScreen 4.0 version; CI5 confidence interval; OR5odds ratio;
PM2.55particulate matter with a diameter smaller than 2.5 mm. All models were adjusted for
population density and urban–rural status.
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2020)22 examined patterns of PurpleAir

sensor distribution as a snapshot in the

United States as a whole as well as in

California; it found a higher number of

sensors in census tracts with higher

income, higher education, and a greater

proportion of White residents. Nation-

wide, more PurpleAir sensors were

deployed in census tracts with higher

PM2.5 concentrations, whereas the

trend was opposite in California. We

observed similar patterns between Pur-

pleAir sensor distribution and SES, race/

ethnicity, and PM2.5 concentrations in

California. Furthermore, we included

more comprehensive socioeconomic

factors, analyzed the sensor distribution

longitudinally over time, and examined

the operational status of sensors to

develop a more comprehensive under-

standing of sensor distribution and

operation.

We found it encouraging that Pur-

pleAir sensors expanded rapidly in Cali-

fornia. Of note, “deployment” in this

analysis indicates sensors purchased

and installed by both residents and gov-

ernment. In addition to sensors pur-

chased and installed by communities or

citizens, several government programs

have promoted and contributed to the

development of low-cost sensor net-

works. For example, 15 community-scale
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FIGURE 1— PurpleAir Sensor Network (a) Sensor Density and (b) Operational Status: California, 2017–2020

Note. CES5CalEnviroScreen 4.0 version; DAC5disadvantaged communities; PM2.55particulate matter with a diameter smaller than 2.5 mm.

aDefined as the number of sensors per census tract divided by census tract population density.
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low-cost sensor networks have been

deployed around the state as of 2020

under the California Air Protection Pro-

gram, developed in response to Assem-

bly Bill 617 and founded by the California

Air Resources Board.23 Approximately

400 PurpleAir sensors have been

deployed in 14 California communities

as of 2019 by the South Coast Air Quality

Management District through a US EPA

Science to Achieve Results (STAR)

grant.24 Previous studies also indicated

that disadvantaged communities were

given priority for sensor deployment

through government programs.25,26

Nonetheless, disparities were still

evident for PurpleAir sensor monitoring.

We also observed that many new sen-

sors were installed in mid-2020, mostly

among more advantaged communities

(0%–50% CES score), which coincided

with the widespread smoke that

engulfed much of California during the

record-breaking wildfire season in 2020.

Future sensor deployment needs to give

attention to the top 25% of DACs,18 as

well as other communities that, although

not fitting this definition, are still charac-

terized by low SES, heavy pollution bur-

dens, and high proportions of minority

populations. We found that the Pur-

pleAir sensor density among less advan-

taged non-DACs (50%–75% CES score)

was consistently the lowest among all

census tracts, which may partially be

caused by a lack of both government

support that usually focuses on DACs

and investment of individual citizens

who are unaware of air pollution and

sensor technology because of lower

education levels (or simply do not want

to spend limited resources on sensor

purchase). For example, the percentage

of the population older than 25 years

with less than a high school education in

communities with a 50% to 75% CES

score was much higher than that of

communities with a 0% to 50% CES

score (20% vs 8%), as well as the per-

centage of the population living below

two times the federal poverty level (37%

vs 21%).

Despite many PurpleAir sensors

being installed, a substantial proportion

did not continuously collect data, likely

because of several external factors

related to real-world conditions such as

weather changes, poor Internet connec-

tions, and human behavior. Outdoor

PurpleAir sensors are usually installed

on the outside walls of buildings, pow-

ered by an outdoor electricity outlet,

and require a local Wi-Fi network for

Census tract with deployed 
sensor by September 30, 2020

a  California

 Los Angeles County San Joaquin Valleyb c

High PM 2.5

low CES score

Both high PM2.5

and CES score

Low PM 2.5

high CES score

Both low PM 2.5

and CES score

12 µg.m-3 the highest 25%

of CES score

Los Angeles County

San Joaquin Valley

FIGURE 2— Future Sensor Deployment Priority Based on CalEnviroScreen
(CES) Score and PM2.5 Concentrations Across (a) California, (b) Los Angeles
County, and (c) San Joaquin Valley

Note. PM2.55particulate matter with a diameter smaller than 2.5 mm. The maps were based on data
from September 2020.
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data uploading. It is noteworthy that a

vast number of sensors are purchased

and deployed by individuals or volun-

teers instead of professionals (i.e., gov-

ernment authorities, scientists), which

may result in inappropriate sensor

maintenance (e.g., disrupted Wi-Fi

connection or power supply), improper

cleaning, or lack of regular checking

on operational status.27 In addition,

many sensors were a result of project-

based deployment and were not main-

tained after the termination of proj-

ects.28 Furthermore, adverse events

related to personal health and econom-

ics may affect human behavior (e.g.,

relocation, power or Wi-Fi being off) and

sensor operation. The number of non-

operational sensors has increased

substantially since March 2020, likely

because of the COVID-19 lockdowns

and related hardship. People might also

have voluntarily turned off devices if they

were not concerned about air quality

during the lockdown. To optimize sensor

operation and data collection, tar-

geted interventions from the Pur-

pleAir company or relevant agencies

can be developed in the future, such

as sending messages to the sensor

owners that encourage them to con-

tinuously monitor and conduct

proper maintenance checks.

A primary strength of this study is the

evaluation of the spatiotemporal distri-

bution and operating status of PurpleAir

sensors across sociodemographic fac-

tors as well as disease and pollution

burdens. This is in contrast with other

low-cost sensor studies focusing on

technical feasibility and measurement

accuracy26,29,30 but not considering SES

contexts and operational status.31 Our

findings help to facilitate further devel-

opment of low-cost sensor networks to

maximize their social and environmen-

tal health benefits.

The second strength is the focus on

California, which has a diverse popula-

tion, high air pollution levels, and dense

PurpleAir sensor network. As of Sep-

tember 2020, the number of PurpleAir

sensors in California accounted for

approximately 60% of the global total,

allowing us to characterize the air qual-

ity monitoring network at a fine spatial

scale in a state where air pollution is a

top concern. The third strength is that

we examined multiple years of data to

quantify the expansion of the PurpleAir

sensor network and to identify poten-

tial factors that affect the operational

status of the sensor network.

Several limitations should be noted

when interpreting these study findings.

First, there is a potential temporal mis-

match given that the majority of popula-

tion and pollution indicators, including

PM2.5 estimates from the CES data set,

were before 2018, whereas the Pur-

pleAir distribution spanned 2017 to

2020. Second, our analysis was limited

to the census tract level because of a

lack of finer-scale data (e.g., block group

or block). Additionally, although sensors

on the edges of census tract bound-

aries may contribute to monitoring of

surrounding areas, we did not take into

account sensors in adjacent tracts. Fur-

thermore, we solely used PM2.5 esti-

mates from a spatial model. Despite the

increasing coverage of the PurpleAir sen-

sor network, 72% of census tracts in

California still had no single sensor as

of September 2020; the direct use of

sensor data might introduce bias in

exposure estimates in areas and time

periods with varying number of sensors.

That being said, future studies may

use sensor-based measurements

through statistical and machine learn-

ing models to improve PM2.5 estimates

at a higher spatiotemporal resolution;

these sensor data need to go through

quality assurance and calibration to

ensure that they are comparable to the

measurements from federal reference or

equivalent methods.32 Because aging

may affect the performance of sensors

over time, future work is needed to track

the long-term distribution and perfor-

mance of sensors, understand other fac-

tors that may influence sensor operation,

and provide guidance for long-term data

collection. Lastly, only the PurpleAir sen-

sor network was examined in this analy-

sis. To explore common assumptions

about general sensor distribution and

provide guidance for future sensor instal-

lation and maintenance, we selected the

PurpleAir sensor network—the predomi-

nant low-cost sensor network currently in

use—because of its wide use in govern-

ment programs,24 scientific research, and

individual air monitoring as well as its

robust performance,33 high sensor den-

sity, and rapid and continued expansion.

With the development of various low-

cost air quality sensors, it would be valu-

able for future studies to investigate and

compare other air pollutants from other

low-cost sensor networks.
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Refusal Rates to Sexual Orientation
and Gender Identity Items in the
Behavioral Risk Factor Surveillance
System, 2014–2019
Rory P. O’Brien, MSW, MPH, and John R. Blosnich, PhD, MPH

See also Jans, p. 366.

Objectives. To explore trends in sexual orientation and gender identity (SOGI) item refusal in the

Behavioral Risk Factor Surveillance System (BRFSS).

Methods.We used annual data from 7 US states that implemented the SOGI module of the BRFSS from

2014 to 2019 to examine prevalence of sexual orientation (n5373332) and gender identity

(n5373336) item refusal. Analyses included the weighted Wald x2 test of association between refusal

and year and logistic regressions predicting refusal by year. We weighted analyses to account for

complex sampling design.

Results.We found low SOGI item refusal rates, significant declines in these refusal rates over time, and

differences in refusal rates by age, sex, race, education, and language. We also found that Hispanic

group membership did not explain SOGI item refusal when accounting for interview language; interview

language was strongly associated with both sexual orientation and gender identity item refusal.

Conclusions. Our results indicate acceptance of SOGI measurement and empirically support

continuation of SOGI in health surveillance surveys. Findings indicate a need to further investigate the

association between survey translation and item refusal. (Am J Public Health. 2022;112(3):443–452.

https://doi.org/10.2105/AJPH.2021.306625)

Despite a decade passing since the

Institute of Medicine called for

health surveillance for sexual and gen-

der minority (SGM) populations1 and

more recent calls by the Biden adminis-

tration,2 National Academies of Science,

Engineering, and Medicine,3 and

Healthy People 2030,4 sexual orienta-

tion and gender identity (SOGI) data

collection in US federal health surveys

remains inconsistent. Federal health

surveys are uniquely positioned to rou-

tinely assess population health with

probability-based samples across vast

geographic units. Nationally

representative results inform policy

and advise public health initiatives.

Thus, incomplete inclusion of SOGI

questions stunts the progression of

health equity research for SGM

populations.

Sensitive questions in surveys, with

income being a prime example,5 may

result in various forms of item nonres-

ponse (e.g., refusal to answer, answer-

ing “don’t know”), contributing to

missing data. Although nonresponse

to sensitive questions has been attrib-

uted to respondent-level variation,5,6

research has identified differences in

item acceptability over time and

across groups.7–10 Whereas “don’t

know” responses may suggest item

comprehension issues, refusals to

answer may indicate that, despite

comprehension, respondents find sur-

vey items unacceptable.

Unacceptability of SOGI items—spe-

cifically, concerns among survey admin-

istrators that participants could refuse

to answer items or stop the interview if

they consider items too personal to

answer—has been cited as a potential

reason for persistent gaps in SOGI item

administration in federal surveys.7,11
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Previous research has examined sexual

orientation item comprehension and

acceptability, including higher nonres-

ponse by adults aged 65 years and

older,8 Asian, Hispanic, and African

American,9 and Spanish- and Asian-

language respondents.10 Language,

with authors suggesting translation and

comprehension issues,12 may explain

higher rates of sexual orientation item

nonresponse among Hispanic and

Asian respondents.10 In sum, evidence

indicates that, at least up until 2011,

there were population differences in

and generally declining nonresponse to

sexual orientation items in various pop-

ulation health surveys.

However, these trends have been pri-

marily assessed in individual US states

and have not been replicated in the past

decade, to our knowledge. Furthermore,

only 1 article, using National Crime Vic-

timization Survey data,13 has assessed

nonresponse to gender identity items.

Besides that assessment, a focus group

study identified cisgender respondent

discomfort with the gender identity item

because of unfamiliarity with listed gen-

ders, the cisgender option being listed

last, and disbelief in nonbinary identi-

ties.14 This gap in information about

gender identity item nonresponse

hampers efforts to understand item

implementation in federal health

surveys.

We explored trends in SOGI item

refusal in the Behavioral Risk Factor

Surveillance System (BRFSS) over a

6-year period. We considered group

trends by sex, race and ethnicity, age,

language, and education. To our knowl-

edge, our study is unique in its inclu-

sion of multiple US states, its focus on

the acceptability of both SOGI items,

and its ability to test trends across

pooled independent cross sections

over 6 years.

METHODS

The Centers for Disease Control and

Prevention (CDC) conducts the BRFSS

on a monthly and annual basis, produc-

ing one of the largest publicly available

data sets in the United States. The sur-

vey comprises cross-sectional probabil-

ity-based samples of adults aged 18

years and older from all US states and

territories. Respondents complete

computer-assisted telephone inter-

views on their demographics, health

behaviors, and medical history. BRFSS

sampling and survey administration

include both landline and cellular tele-

phones. The BRFSS includes a stan-

dardized core survey administered by

all US states and territories, and the

CDC offers optional modules. Since

2014, a SOGI optional module, officially

created by the CDC, has been available

for states and territories to administer

with their core surveys. Although state-

added questions about sexual orienta-

tion occurred before 2014, state-added

data are not available in the CDC’s pub-

lic use BRFSS data set.15 Thus, 2014

was the first year in which SOGI data

became available. We procured data

for this study from the BRFSS Web site,

which the CDC provides to the public.

Because we examined SOGI item

refusal among BRFSS respondents

between 2014 and 2019, we imposed 2

inclusion criteria. First, because of the

voluntary status of the SOGI module,

use varies among states and territories

annually. To focus on trends in the SOGI

module over time, we included only the

7 states (Delaware, Hawaii, Minnesota,

New York, Ohio, Virginia, and Wisconsin)

that consistently implemented the SOGI

module from 2014 to 2019 (no US terri-

tory met this criteria). These criteria

helped reduce potential bias associated

with inconsistent implementation across

geographic regions. Second, because

ordering of the SOGI module in the

larger survey is unclear, we included only

complete case data. As we focused on

item refusal, we needed certainty that

respondents had been administered the

SOGI items.

The BRFSS reports response rates

are based on American Association for

Public Opinion Research response rate

4, which counts both complete and

partial respondents in the numerator

and estimates eligibility of cases of

unknown eligibility in the denomina-

tor.16,17 Median response rates in the 7

states from 2014 to 2019 were approx-

imately 45.7% (2014: median5 46.4%

[range533.0–54.4]; 2015: median5

45.0% [range534.5–57.6]; 2016:

median543.0% [range536.3–55.2];

2017: median5 44.6% [range5

32.9–51.7]; 2018: median546.6%

[range539.8–51.7]; 2019: median5

49.4% [range537.3–73.1]).

Outcome Items

From 2014 to 2017, the sexual orienta-

tion item was worded as follows:

Do you consider yourself to be

� straight,

� lesbian or gay,

� bisexual,

� other (not read aloud),

� don’t know/not sure (not read

aloud),

� refused (not read aloud).

In the 2018 and 2019 surveys, this

item changed to more closely resemble

the National Health Interview Survey

item.18 The changes included the

following:

1. rewording the question to “Which

of the following best represents

how you think of yourself?”;
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2. showing male and female

respondents the response options

“gay” and “lesbian or gay,”

respectively;

3. replacing “straight” with “straight,

that is, not gay,” with “or lesbian”

added for female respondents;

4. replacing “other” with “something

else”; and

5. replacing “don’t know/not sure”

with “I don’t know the answer.”

The Spanish-language interview

underwent analogous edits. For our

study’s purposes, we recoded the 2

male- and female-dependent sexual

orientation variables into a single item

to facilitate comparison across survey

years.

The gender identity item in the BRFSS

is a single question, by contrast with

best practices recommended in the

field,19 that assesses whether respond-

ents are or are not transgender. The

item is worded as follows:

Do you consider yourself to be

transgender?

� yes, transgender, male-to-female;

� yes, transgender, female-to-male;

� yes, transgender, gender

nonconforming;

� no;

� don’t know (not read aloud); and

� refused (not read aloud).

We dichotomized each of the SOGI

variables into item response versus

item refusal (0/1). Item response

included respondents who stated,

“don’t know/not sure,” as these

responses could convey that the

respondent is questioning 1 of their

identities or that they did not compre-

hend the question. Missing responses

(not including refusal and responding

“don’t know”) remained missing in

analyses. Missingness for the SOGI

items ranged between 0.01% and

0.19% and between 0.01% and 0.15%,

respectively, across the 6 years. We

excluded missing responses from anal-

yses because missingness for these

items is not explained by CDC docu-

mentation, and so we could not inter-

pret missingness as refusals.

Covariates

We included sex, race and ethnicity,

age, educational attainment, state, and

interview language as covariates, given

previous research indicating varying

SOGI nonresponse by these character-

istics.8,10 We included state because of

variation across sociopolitical land-

scapes for SGM populations.20 We des-

ignated New York as the reference

state, as it typically had the highest

prevalence of refusal for both SOGI

items and had the largest total state

subsample. All interviews were con-

ducted in either English or Spanish in

the 7 states in the sample.

We marked refusals to answer demo-

graphic questions as missing and did

not include them in our analyses. Data

missing on race and ethnicity and edu-

cational attainment were minimal

(0.23%–1.87%). Sex included male and

female responses only. The CDC

recoded race/ethnicity into 5 groups:

non-Hispanic White, non-Hispanic

Black, non-Hispanic other (a composite

of American Indian/Alaska Native, Asian,

Native Hawaiian/other Pacific Islander,

and other race), non-Hispanic multira-

cial, and Hispanic. The age variable

included 6 categories: 18–24, 25–34,

35–44, 45–54, 55–64, and 65 years or

older. We maintained these age catego-

ries for x2 testing; however, we treated

the age variable continuously in logistic

regression analyses to provide more

interpretable odds ratios (ORs).

Education level included the following:

did not graduate from high school,

graduated from high school, attended

some college or technical school, and

graduated from college or technical

school (these last 2 options are abbre-

viated in the tables as “attended

college” and “graduated from college”).

Analyses

We used the weighted Wald x2 test to

test associations between prevalence

of item refusal and survey year for each

state, race and ethnicity, sex, age, lan-

guage, and education subgroup. Our

goal with these x2 analyses was to

assess whether trends in specific sub-

groups drove potential population

declines in refusal. We used the

Benjamini-Hochberg test21 with a false

discovery rate of 0.05 to account for

error inflation with repeated testing.

We then conducted logistic regres-

sions to test whether item refusal

declined over time. We used 2 separate

models to test associations between

survey year and refusal for the sexual

orientation item and for the gender

identity item. We used the F-adjusted

Hosmer-Lemeshow test to assess

goodness of fit. Given changes to the

sexual orientation item in 2018 to

2019, we conducted a post hoc sensi-

tivity analysis omitting data from 2018

to 2019. We weighted all analyses to

account for the complex sampling

design and conducted all analyses

using Stata/SE version 16.1 (StataCorp

LP, College Station, TX).

RESULTS

The sexual orientation refusal analysis

included 373332 respondents, and the

gender identity refusal analysis

included 373336 respondents. The
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largest proportions of respondents

were female, non-Hispanic White, col-

lege or technical school graduates, and

aged 65 years or older (Table 1).

Sexual Orientation

Wald x2 analyses (Figure 1, Table A, and

Figure A show results [the latter two

are available as a supplement to the

online version of this article at http://

www.ajph.org]) examining within-group

associations between prevalence of

refusal and time revealed significant

associations for male (P, .01) and

female (P, .01) respondents. We also

found significant associations between

prevalence of refusal and time among

Hispanic respondents (P, .01),

respondents who had not graduated

from high school (P, .01), and

respondents aged 25–34 (P, .01),

55–64 (P, .01), and 65 years or older

(P, .01). We found significant associa-

tions for Spanish-language respond-

ents (P, .01), but not for English-

language respondents. Finally, we iden-

tified significant associations between

refusal and time among New York

respondents (P, .01). A final x2 for the

full survey sample indicated an overall

significant association between refusal

and year (P, .01).

When we adjusted for state, race and

ethnicity, sex, age, language, and edu-

cation, we found that each increase in

year was significantly associated with a

9% reduced odds of item refusal

(adjusted odds ratio [AOR]50.91; 95%

confidence interval [CI]50.89, 0.94;

Table 2 presents adjusted results of all

logistic regression analyses).

In the logistic regression on sexual

orientation item refusal, female

respondents were at increased odds of

refusal (AOR51.35; 95% CI51.22,

1.51) compared with male

respondents. Age was also a significant

predictor of sexual orientation item

refusal, with the odds of refusal

increasing by 20% for each decade in

age (AOR51.20; 95% CI51.16, 1.25).

Compared with those who had attained

less than a high school education, the

odds of refusing to answer the sexual

orientation question were greatly

reduced for high school graduates

(AOR50.60; 95% CI50.51, 0.70), those

with some college experience

(AOR50.39; 95% CI5 0.33, 0.43), and

college graduates (AOR5 0.36; 95%

CI50.30, 0.43). However, beyond all

other variables in the analysis, Spanish-

language response was the strongest

predictor of refusal to answer the sex-

ual orientation item, with Spanish-

language respondents having 705%

increased odds of refusal compared

with English-language respondents

(AOR58.05; 95% CI5 6.45, 10.04).

Non-Hispanic other race respondents

were at greater odds for refusal

(AOR53.26; 95% CI5 2.61, 4.08) than

were non-Hispanic White respondents,

but there were no other significant dif-

ferences between racial and ethnic

groups in odds of refusal.

Given changes to the sexual orienta-

tion item in 2018, we conducted a post

hoc analysis omitting the 2018 to 2019

data (Table C [available as a supple-

ment to the online version of this article

at http://www.ajph.org]) to test for

change in prevalence of refusal to

answer the sexual orientation item

between only 2014 and 2017. This post

hoc analysis revealed no significant

change in prevalence of refusal over

time (AOR51.00; 95% CI50.94, 1.05),

adjusting for all other covariates. Covar-

iate results did not notably differ in the

sensitivity analysis from the main

model. Across all sexual orientation

analyses, Hosmer-Lemeshow tests

indicated problematic fit (i.e., P, .05),

suggesting that model misspecification

may be an issue. We probed interac-

tions to examine whether model fit

might improve, but the addition of

interactions did not improve fit.

Gender Identity

Wald x2 analyses (Figure 2, Table B, and

Figure A present the results [the latter

two available as a supplement to the

online version of this article at http://

www.ajph.org]) examining within-group

associations between prevalence of

refusal and year revealed significant

associations for male (P, .01) and

female (P, .01) respondents. We also

found significant associations among

non-Hispanic White (P, .01), non-

Hispanic Black (P5 .01), and Hispanic

respondents (P, .01), but not among

non-Hispanic other and multiracial

respondents. Prevalence of refusal was

significantly associated with year for

respondents with less than a high

school diploma (P, .01) and a college

degree (P, .01), and for respondents

aged 55 to 64 (P, .01) and 65 years or

older (P5 .01). We found significant

associations for both English- and

Spanish-language respondents (both

P, .01). Finally, we identified significant

associations between refusal and time

among respondents in Minnesota (P, .

01), New York (P, .01), and Virginia

(P, .01). A final x2 for the full survey

sample indicated an overall significant

association between refusal and year

(P, .01).

Logistic regression revealed that the

odds of refusal to answer the gender

identity item, adjusting for covariates,

decreased by 16% annually (AOR5

0.84; 95% CI50.80, 0.88), indicating

that decline in refusal to answer the

gender identity item can be uniquely
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explained by the passage of time. Gen-

der identity refusal was extremely low

in general but, nonetheless, underwent

significant declines.

In the logistic regression on gender

identity item refusal, age was a signifi-

cant predictor of refusal to answer the

gender identity item, with the odds of

refusal increasing by 20% for each

decade in age (AOR51.20; 95%

CI51.13, 1.28). Compared with those

who had attained less than a high

school education, the odds of refusing

to answer the gender identity question

were greatly reduced for high school

graduates (AOR50.62; 95% CI50.47,

0.83), those with some college educa-

tion (AOR5 0.39; 95% CI50.29, 0.52),

and college graduates (AOR50.42;

95% CI5 0.31, 0.56). Although it was

not to the same extent as the sexual

TABLE 1— Weighted Demographics From 7 US States’ Behavioral Risk Factor Surveillance System
Surveys That Included the Optional Sexual Orientation and Gender Identity Module: 2014–2019

2014 2015 2016 2017 2018 2019

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

Sex

Male 23726 (42.9) 24 182 (42.6) 33 754 (44.1) 25579 (44.8) 36352 (45.7) 25294 (45.4)

Female 31596 (57.1) 32 586 (57.4) 42 874 (56.0) 31555 (55.2) 43135 (54.3) 30391 (54.6)

Race/ethnicity

Non-Hispanic White 42375 (77.8) 43 914 (78.6) 60 508 (80.3) 42650 (76.0) 60973 (77.9) 41934 (76.7)

Non-Hispanic Black 3843 (7.1) 3 877 (6.9) 4 288 (5.7) 3 967 (7.1) 5 104 (6.5) 3 573 (6.5)

Non-Hispanic othera 3 584 (6.6) 3 471 (6.2) 4 322 (5.7) 4 009 (7.2) 5 421 (6.9) 4 181 (7.7)

Non-Hispanic multiracial 2 410 (4.4) 2 083 (3.7) 2 504 (3.3) 2 156 (3.8) 2 262 (2.9) 1 814 (3.3)

Hispanic 2 263 (4.2) 2 557 (4.6) 3 746 (5.0) 3 321 (5.9) 4 566 (5.8) 3 141 (5.8)

Education

Did not graduate from high
school

3 485 (6.3) 3 402 (6.0) 5 034 (6.6) 3 410 (6.0) 4 997 (6.3) 3 122 (5.6)

Graduated from high school 15508 (28.1) 15 686 (27.7) 21 749 (28.5) 15046 (26.4) 21744 (27.3) 14521 (26.2)

Attended college 15253 (27.7) 15 754 (27.8) 20 917 (27.4) 15743 (27.7) 22094 (27.8) 15398 (27.8)

Graduated from college 20927 (37.9) 21 761 (38.4) 28 703 (37.6) 22742 (39.9) 30683 (38.6) 22441 (40.5)

Age, y

18–24 2867 (5.2) 2 884 (5.1) 3 966 (5.2) 3 062 (5.4) 4 588 (5.8) 3 118 (5.6)

25–34 5217 (9.4) 4 989 (8.8) 7 398 (9.7) 5 536 (9.7) 8 171 (10.2) 5 300 (9.5)

35–44 6639 (12.0) 6 354 (11.2) 8 386 (10.9) 6 543 (11.5) 9 567 (12.0) 6 326 (11.4)

45–54 9781 (17.7) 9 609 (16.9) 12 592 (16.4) 9 144 (16.0) 12955 (16.2) 8 090 (14.5)

55–64 13104 (23.7) 13 325 (23.5) 17 917 (23.4) 12895 (22.6) 17588 (22.1) 11808 (21.2)

$65 17714 (32.0) 19 607 (34.5) 26 371 (34.4) 19959 (34.9) 26910 (33.7) 21043 (37.8)

Interview language

English 55421 (98.4) 55 971 (98.6) 75 219 (98.2) 55896 (97.8) 78331 (98.2) 54568 (98.0)

Spanish 901 (1.6) 797 (1.4) 1 411 (1.8) 1 243 (2.2) 1 448 (1.8) 1 117 (2.0)

State of residence

Delaware 4064 (7.4) 3 629 (6.4) 3 683 (4.8) 3 608 (6.3) 4 574 (5.7) 3 106 (5.6)

Hawaii 6 338 (11.5) 6 041 (10.6) 6 916 (9.0) 6 512 (11.4) 6 639 (8.3) 6 455 (11.6)

Minnesota 14770 (26.7) 14 673 (25.9) 14 718 (19.2) 14440 (25.3) 14649 (18.4) 12556 (22.6)

New York 5696 (10.3) 9 932 (17.5) 28 898 (37.7) 9 683 (17.0) 30048 (37.7) 11017 (19.8)

Ohio 10076 (18.2) 10 060 (17.7) 10 710 (14.0) 10415 (18.2) 11038 (13.8) 10824 (19.4)

Virginia 8 633 (15.6) 7 645 (13.5) 7 546 (9.9) 8 089 (14.2) 8 882 (11.1) 7 950 (14.3)

Wisconsin 5745 (10.4) 4 788 (8.4) 4 159 (5.4) 4 392 (7.7) 3 949 (5.0) 3 777 (6.8)

aNon-Hispanic other includes American Indian/Alaska Native, Asian, Native Hawaiian/other Pacific Islander, and other.

RESEARCH & ANALYSIS

Research Peer Reviewed O’Brien and Blosnich 447

A
JP
H

M
arch

2022,Vol112,N
o.

3



orientation item, Spanish-language

response was a strong predictor of

refusal to answer the gender identity

item, with Spanish-language respond-

ents having 122% increased odds of

refusal compared with English-

language respondents (AOR5 2.22;

95% CI51.49, 3.31). Non-Hispanic

Black (AOR51.32; 95% CI51.01, 1.74)

and non-Hispanic other race

(AOR52.42; 95% CI51.63, 3.59)

respondents had higher odds of refusal

than did non-Hispanic White respond-

ents. As with the sexual orientation

analyses, Hosmer-Lemeshow tests

indicated problematic fit (i.e., P, .05);

probing interactions did not yield

improvements in model fit.

DISCUSSION

Refusal to answer SOGI items was low

and significantly declined from 2014 to

2019. In addition to declining refusal

over time generally, there were specific

trends over time by demographic sub-

groups. The results suggest that SOGI

items are increasingly acceptable to

respondents in this federally spon-

sored health survey. More widespread

adoption of these items would produce

the critical mass of data needed to

understand key health equity and dis-

parities issues for SGM populations,

fulfilling priorities set by the Biden

administration,2 a National Academies

report,3 and key benchmarks set in

Healthy People 2030.4

Although decline in refusal was

observed across all covariates, specific

areas may require further research.

Previous research found that, com-

pared with non-Hispanic White

respondents, Hispanic respondents

had been refusing to answer sexual
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FIGURE 1— Prevalence of Sexual Orientation Item Refusal Over Time From 7 US States’ Behavioral Risk Factor
Surveillance System Surveys That Included the Optional Sexual Orientation and Gender Identity Module, by (a) Race
and Ethnicity and (b) Survey Language: 2014–2019

Note. Exact rates displayed here can be viewed in Supplemental Table A (available as a supplement to the online version of this article at http://www.ajph.
org).
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orientation items at higher rates.9

We, similarly, noted higher SOGI item

refusal among Hispanic respondents

compared with other racial groups

from 2014 to 2017, although the dis-

parity largely closed in 2018 to 2019.

However, Hispanic respondents were

not at higher odds of refusal in either

of the regression analyses when con-

trolling for interview language, indi-

cating that this disparity in refusal

may be because of the large propor-

tion of Hispanic respondents (32.0%)

who completed the survey in

Spanish.

The BRFSS is not alone in this dispar-

ity in sexual orientation item refusal,

given calls by a 2016 federal inter-

agency working group to research and

improve Spanish translation22 and

noted issues in item translation for the

National Survey of Family Growth.23

The higher odds of gender identity item

refusal in Spanish may indicate that

translation and comprehension pre-

sent similar issues for this item. Further

research is needed to determine the

causes of these disparate odds of

refusal to answer SOGI items when

asked in Spanish.

Although the reasons for declines in

item refusal over time were beyond

the scope of this study, generally

increasing acceptance of SGM individu-

als in the United States likely has some

influence.24–26 The observation period

for this study was marked by major

accomplishments for LGBTQ (lesbian,

gay, bisexual, transgender, queer or

questioning) communities, including

marriage equality and a continuing

transgender rights movement. These

movements may have shifted under-

standing of and reception to being

asked about SOGI. Although we did

not assess the reasons for such

declines, factors such as knowing an

SGM person and the effect of shifting

social policies pertaining to the rights

of SGM people may be contributing

factors.

Although not an initial focus of the

study, differences in prevalence of

refusal between SOGI items emerged,

with higher prevalence of refusal to

answer the sexual orientation item

than the gender identity item in each

survey year. Given the lack of previous

attention in the literature to gender

identity item refusal, explanations for

TABLE 2— Adjusted Logit Model Results Predicting Sexual Orientation and Gender Identity Item
Refusal by Year Among 7 US States’ Behavioral Risk Factor Surveillance System Surveys: 2014–2019

Sexual Orientation Refusal (n5373332),
AOR (95% CI)

Gender Identity Refusal (n5373336),
AOR (95% CI)

Year 0.91 (0.89, 0.94) 0.84 (0.80, 0.88)

Sex (Ref: male) 1.35 (1.22, 1.51) 1.18 (0.99, 1.40)

Race/ethnicity (Ref: non-Hispanic White)

Non-Hispanic Black 1.00 (0.83, 1.20) 1.32 (1.01, 1.74)

Non-Hispanic other 3.26 (2.61, 4.08) 2.25 (1.51, 3.35)

Non-Hispanic multiracial 1.01 (0.67, 1.51) 0.83 (0.53, 1.31)

Hispanic 1.00 (0.80, 1.24) 1.22 (0.86, 1.74)

Education (Ref: did not graduate from high school)

Graduated from high school 0.60 (0.51, 0.70) 0.62 (0.47, 0.83)

Attended college 0.39 (0.33, 0.47) 0.39 (0.29, 0.52)

Graduated from college 0.36 (0.30, 0.43) 0.42 (0.31, 0.56)

Age 1.20 (1.16, 1.25) 1.20 (1.13, 1.28)

Interview language (Ref: English) 8.05 (6.45, 10.04) 2.22 (1.49, 3.31)

State (Ref: New York)

Delaware 0.53 (0.45, 0.62) 0.82 (0.65, 1.02)

Hawaii 0.21 (0.16, 0.27) 0.27 (0.18, 0.40)

Minnesota 0.52 (0.46, 0.59) 0.81 (0.68, 0.97)

Ohio 0.51 (0.44, 0.59) 0.63 (0.50, 0.79)

Virginia 0.44 (0.37, 0.51) 0.58 (0.45, 0.73)

Wisconsin 0.39 (0.31, 0.49) 0.53 (0.38, 0.74)

Note. AOR5 adjusted odds ratio; CI5 confidence interval.

RESEARCH & ANALYSIS

Research Peer Reviewed O’Brien and Blosnich 449

A
JP
H

M
arch

2022,Vol112,N
o.

3



this difference in prevalence of refusal

remain unexplored. One study that

investigated sexual orientation nonres-

ponse noted differences in interpreta-

tion and nonsalience of particular sex-

ual orientations, for example,

“straight.”23 Although further research

needs to be done to understand gen-

der identity item interpretation, it may

be that the “yes, transgender . . .” and

“no” responses are easier for respond-

ents to understand and respond to.

Refusal to answer SOGI items in this

period was low and declining, provid-

ing evidence to support SOGI items

being added to standard demographic

questions in the core BRFSS survey.

These results add to previous findings

that respondents are generally willing

to answer SOGI items in public health

surveys and corroborate evidence that

SOGI survey item refusals are not as

high as income, which ranged

between 4.2% and 6.1% in the

assessment of VanKim et al. of the

New Mexico Adult Tobacco Survey

and BRFSS.7 Although only 7 states

met inclusion criteria for this study,

more states and territories are imple-

menting the module each year, with

29 states including the module in

2018 and 31 in 2019. Considering low

and declining item refusal, increased

uptake of the module, and the press-

ing public health need for population

data on LGBTQ health, there is ample
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FIGURE 2— Prevalence of Gender Identity Item Refusal Over Time From 7 US States’ Behavioral Risk Factor
Surveillance System Surveys That Included the Optional Sexual Orientation and Gender Identity Module, by (a) Race
and Ethnicity and (b) Survey Language: 2014–2019

Note. Exact rates displayed here can be viewed in Supplemental Table B (available as a supplement to the online version of this article at http://www.ajph.org).
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evidence and public health need to

support integrating SOGI items into

the BRFSS core survey for nationwide

implementation.

Limitations

We note several study limitations. Limit-

ing this study to 7 states, although geo-

graphically diverse, means results may

not be nationally representative. Our

use of complete case data may have

underestimated refusal; we could not

ascertain whether respondents broke

off early without being asked the SOGI

module because of its placement in the

survey. Unfortunately, the BRFSS pro-

vides data on complete or partial inter-

views but not on when break off occurs

or individual states’ ordering of optional

survey modules. Goodness-of-fit tests

indicated potential poor model fit, which

could be because of omitted variable

bias. Item refusal is a complex phenome-

non to predict solely from demographic

characteristics, and data not collected in

the BRFSS (e.g., political affiliation) may

be more informative for item refusal.

The binary sex variable, whereby

respondents answered the question

“Are you male or female?” could plausibly

include respondents answering in terms

of either their sex assigned at birth or

gender identity. Changes to the sexual

orientation item in 2018 to 2019 may

have affected refusal, as suggested by

the sensitivity analysis.

More consecutive years of data with

the new wording are needed to further

investigate trends. Future analyses

should take into account that, overall,

survey response rates have been

declining over time.6,27 Such analyses

may offer clear implications of the rela-

tionship between survey response

rates and item refusal rates. Finally, the

BRFSS strives for nationally

representative samples of adults who

are not living in institutional settings

(e.g., military facilities, long-term care

facilities, homeless shelters), so results

may not generalize to these groups.

Public Health Implications

Our results refute concerns about size-

able proportions of respondents refus-

ing to answer SOGI items in surveys.

Health equity research about SGM pop-

ulations has been hampered for deca-

des by the general lack of SOGI data in

federal surveys and was deemed

“public health malpractice”11 because

of the languishing of a minority popula-

tion’s need for representation in data.

In recent years, there has been much

progress with additions not only to the

BRFSS but also to other surveys, such

as the National Survey of Drug Use and

Health, the National Crime Victimization

Survey, and the National Health Inter-

view Survey.

Unfortunately, the progress of includ-

ing SOGI data is not a settledmatter in

theUnited States. In 2018, the CDC had

to issue clarification that the Trump

administrationwas not attempting to

omit the SOGImodule from the BRFSS.28

Similar speculation arose around the

Trump administration’s role in rescind-

ing SOGImeasures to be developed and

implemented in the 2020 Census.29

Thus, it is critical that researchers docu-

ment evidence for scientifically informed

decisions. Consequently, something as

seemingly simple as illustrating

response and refusal to survey items

can speak volumes for the progression

of health equity research.
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COVID-19–Related Discrimination
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Other Marginalized Communities in
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See also Crawford and Lewis, p. 354.

Objectives. To determine the prevalence of COVID-19–related discrimination among major US

racial/ethnic groups and estimate associations between discrimination, race/ethnicity, and other

sociodemographic characteristics.

Methods.We conducted a nationally representative online survey of 5500 American Indian/Alaska Native,

Asian, Black/African American, Hawaiian/Pacific Islander, Latino (English and Spanish speaking), White, and

multiracial adults from December 2020 to February 2021. Associations between sociodemographic

characteristics and COVID-19–related discrimination were estimated via multinomial logistic regression.

Results. A total of 22.1% of the participants reported experiencing discriminatory behaviors, and 42.7%

reported that people acted afraid of them. All racial/ethnic minorities were more likely than White adults

to experience COVID-19–related discrimination, with Asian and American Indian/Alaska Native adults

being most likely to experience such discrimination (discriminatory behaviors: adjusted odd ratio

[AOR]52.59; 95% confidence interval [CI]51.73, 3.89; and AOR52.67; 95% CI51.76, 4.04; people

acting afraid: AOR51.54; 95% CI51.15, 2.07; and AOR51.84; 95% CI51.34, 2.51). Limited English

proficiency, lower education, lower income, and residing in a big city or the East South Central census

division also increased the prevalence of discrimination.

Conclusions. COVID-19–related discrimination is common, and it appears that the pandemic has

exacerbated preexisting resentment against racial/ethnic minorities and marginalized communities. Efforts

are needed to minimize and discredit racially driven language and discrimination around COVID-19 and

future epidemics. (Am J Public Health. 2022;112(3):453–466. https://doi.org/10.2105/AJPH.2021.306594)

H istorically, infectious disease out-

breaks have often been accom-

panied by discrimination, stigma, and

xenophobia.1,2 How these diseases are

named and discussed can have a major

impact on subsequent discrimination.

Because of this, both the World Health

Organization and the Centers for Dis-

ease Control and Prevention have guide-

lines that recommend against attaching

locations or ethnicity to a disease to min-

imize backlash against members (and

perceived members) of the identified

community.3,4 Despite these recommen-

dations, some public officials in the

United States repeatedly referred to

COVID-19 as the “Chinese virus” or

“Wuhan virus” instead of COVID-19,3,5

and reports of racist and xenophobic

incidents directed toward those

perceived to be Chinese or of Asian

descent have increased.6–9 Because of

the broad scope of systemic racism in

the United States, we hypothesized

that attributing blame for the pan-

demic could also extend to other

minority and marginalized

communities.

To date, 4 studies to our knowledge

have attempted to measure the
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prevalence of COVID-19–related dis-

crimination in the United States.

However, 2 focused on Asians

only10,11; 1 was restricted to Asian,

Black, Latino, and White individuals12;

and 1 combined several racial/ethnic

minority groups into a single category

(“other race”).13 Thus, discrimination

among other racial/ethnic minority

groups (e.g., American Indian/Alaska

Native) has yet to be assessed, and a

comparison of all groups in one study

is needed. Also, although other socio-

demographic characteristics, such as

age, household income, and immigra-

tion status, have been linked to a

higher prevalence of discrimination,13

additional research is needed.

Thus, the goals of this study were to (1)

estimate the prevalence of COVID-19–

related discrimination among all major

US racial/ethnic groups (as defined by

the US Bureau of the Census), (2) esti-

mate the association between COVID-19–

related discrimination and race/ethnic-

ity after adjusting for sociodemographic

characteristics, and (3) identify other

sociodemographic characteristics associ-

ated with COVID-19–related discrimina-

tion among a nationally representative

and diverse sample of US adults.

METHODS

The COVID-19’s Unequal Racial Burden

(CURB) survey was administered by You-

Gov, a consumer research firm based in

Palo Alto, California, that uses a proprie-

tary, opt-in survey panel composed of

more than 1.8 million US residents to

conduct nationally representative online

surveys. Panel members are recruited

through a variety of methods to ensure

diversity, including Web advertising,

permission-based e-mail campaigns,

partner-sponsored solicitations, tele-

phone-to-Web recruitment, and mail-to-

Web recruitment. Participants receive

incentives through a loyalty program to

complete individual surveys.

To obtain nationally representative

estimates, YouGov randomly matches

eligible panel members with matching

demographic characteristics (matched

sample) to a theoretical cohort (target

sample) identified by sampling nationally

representative data. The target sample

for the CURB study was drawn from the

2018 American Community Survey

1-year sample and included 1000

Asian, 1000 Black/African American,

1000 Latino (including 500 Spanish-

speaking), 1000 White, 500 American

Indian/Alaska Native, 500 Hawaiian/Pacific

Islander, and 500 multiracial adults 18

years or older (overall n5 5500). A prox-

imity matching method was then used to

match YouGov panel members (matched

sample) to the target sample according

to race/ethnicity, gender, age, education,

and language preference (Latino sample

only). YouGov invited matched panel

members to participate via e-mail until

sample quotas were met for each

racial/ethnic group. Online surveys

were completed between December

8, 2020, and February 17, 2021.

After survey completion, survey

weights were calculated. Briefly, within

each racial/ethnic group, the matched

sample and American Community Sur-

vey 1-year data were combined and mul-

tivariable logistic regression adjusting for

age, gender, education, and region was

used to estimate probability for inclusion

in the study. Probabilities were then

grouped into deciles and poststratified

on gender, age, education, and region to

produce a final weight for each partici-

pant. Ultimately, this combination of

matching and weighting allowed for the

generation of national estimates.14,15

Weights generating nationally represen-

tative populations within each racial/

ethnic group were used in this analysis

(e.g., Asian participants represented all

Asian adults in the United States).

YouGov has been used previously to

conduct nationally representative

survey-based research.16–18

The CURB survey was designed to

assess the social, behavioral, and eco-

nomic effects of the COVID-19 pandemic

among diverse populations, including

experiences of discrimination. The sur-

vey was created in English, translated

into Spanish by an American Translators

Association certified translator, and final-

ized by 4 bilingual/bicultural researchers

via team reconciliation19 and decenter-

ing methods.20

Dependent Variable

Four items assessed experiences of

COVID-19–related discrimination. Three

were adapted from the Everyday Discrim-

ination Scale: (1) people acting afraid of

you, (2) being called names or insulted,

and (3) being threatened or harassed.21

On the basis of news reports that people

of Chinese descent were hearing racist

comments from people thinking they

were the cause of COVID-19, we created

a new item that asked participants

how often they heard racist comments

because people thought they belonged

to a group that contracts COVID-19 more

often. For all 4 items, we asked how often

participants had experienced the specific

type of discrimination (e.g., people acting

afraid of you) “because they think you

might have COVID-19” using a 4-level

response scale (15never, 25 rarely,

35 sometimes, 45 always). Complete

data for all 4 items were available for

5494 participants (more than 99%).

According to a multitrait scaling anal-

ysis,22 the people acting afraid of you

item was not highly correlated with the

other 3 items (r50.49). Thus, we

RESEARCH & ANALYSIS

454 Research Peer Reviewed Strassle et al.

A
JP
H

M
ar
ch

20
22

,V
ol

11
2,

N
o.

3



developed 2 measures of COVID-19–

related discrimination: a single-item

measure (people acted afraid of you)

and a 3-item scale (discriminatory

behaviors). The discriminatory behav-

iors scale was scored as the mean of

nonmissing values; the internal-

consistency reliability for the total sam-

ple was 0.88, with similar results in

each racial/ethnic group. The continu-

ous scale was then categorized accord-

ing to the original response scale: never

(score of 1), rarely (scores from above 1

to 2), sometimes (scores from above 2

to 3), and always (scores above 3). The

people acted afraid of you measure

ranged from 1 to 4 (original response

scale).

The 2 measures were then catego-

rized into never, rarely, and sometimes/

always; sometimes and always were

combined into a single category owing

to the small percentage of participants

reporting “always” experiencing discrim-

ination (4.2% and 1.7%, respectively). In

sensitivity analyses, a composite “any”

discrimination (sometimes/always or

rarely) was also assessed. (For a full

description of the survey questions and

analysis metrics, see Table A, available

as a supplement to the online version

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

Independent Variables

All eligible panel members were asked

“Which one of the following would you

say best represents your race/ethni-

city?” Response options were Latino/a/x

or Hispanic, American Indian or Alaska

Native, Asian, Black or African Ameri-

can, Pacific Islander, White, and multira-

cial. Among Asian participants, we

included a question on national origin

(Asian Indian, Chinese, Filipino, Japa-

nese, Korean, Vietnamese, or other

Asian).

Self-reported sociodemographic char-

acteristics included age (categorized as

18–34, 35–49, 50–64, 65 years or older),

gender (male, female, transgender or

nonbinary), immigration status (US-born

citizen, foreign-born citizen or legal resi-

dent, undocumented), English speaking

proficiency (limited vs not limited), high-

est education level (less than high school,

high school, more than high school),

employment status (employed vs

not employed), family annual income

(,$20 000, $20 000–$59 999,

$60 000–$99 999, $$100 000), cen-

sus division, and urbanicity (big city,

smaller city, suburban, small town,

rural). Limited English proficiency

was defined as being able to speak

English “not at all,” “poorly,” or “fairly

well.” Amounts of missing data were

minimal for all variables other than fam-

ily annual income (659 [unweighted] par-

ticipants selected “prefer not to say”).

Statistical Analyses

Descriptive statistics were used to esti-

mate the prevalence of COVID-19–

related discrimination across racial/

ethnic groups. Multinomial logistic regres-

sion was used to estimate the indepen-

dent association between race/ethnicity,

sociodemographic characteristics, and

the prevalence (sometimes/always or

rarely vs never) of discriminatory behav-

iors and people acting afraid of the par-

ticipant. Models included race/ethnicity,

age, gender, immigration status, limited

English proficiency, educational attain-

ment, employment status, family annual

income, census division, and urbanicity.

We conducted a secondary analysis

restricted to Asian respondents to assess

whether demographic characteristics

associated with COVID-19–related dis-

crimination differed within Asian subpo-

pulations. Multinomial logistic regression

models included the same variables

listed earlier, with national origin included

instead of race/ethnicity. As a result of

the large proportion of Asian participants

with college degrees, education was

recategorized as high school or less,

some college/vocational degree, bache-

lor’s degree, and postgraduate degree in

this analysis. Census region was used

instead of division to assess geographic

differences.

As a sensitivity analysis, we used mul-

tivariable logistic regression to estimate

the association between race/ethnicity

and other social determinants and the

odds of experiencing any discrimina-

tory behaviors or people acting afraid

(rarely/sometimes/always vs never).

We used SAS version 9.4 (SAS Inc,

Cary, NC) for all of the analyses. All anal-

yses were weighted to produce nation-

ally representative estimates within

each racial/ethnic group, and counts

were rounded for interpretation.

RESULTS

There were 5804 online survey respond-

ents (response rate: 20.0%) who were

matched down to a sample of 5500 to

produce the final weighted data set.

Demographic characteristics, stratified

by race/ethnicity, are reported in Table B

(available as a supplement to the online

version of this article at http://www.

ajph.org).

Prevalence and Frequency
of Discrimination

Overall, 22.1% of participants reported

experiencing discriminatory behaviors

(sometimes/always: 12.4%; rarely:

9.7%), and 42.7% reported experiences

of people acting afraid of them (some-

times/always: 22.6%; rarely: 20.1%). A

full breakdown is included in Table C
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(available as a supplement to the

online version of this article at http://

www.ajph.org).

The prevalence of discriminatory

behaviors was highest among Asian

participants (sometimes/always: 12.6%;

rarely: 17.4%; Figure 1 and Table D,

available as a supplement to the

online version of this article at http://

www.ajph.org). More than one quarter

of Latino (sometimes/always: 10.6%;

rarely: 16.3%) and American Indian/

Alaska Native (sometimes/always:

16.8%; rarely: 9.4%) participants

reported discriminatory behaviors, fol-

lowed by Hawaiian/Pacific Islander

(sometimes/always: 10.8%; rarely:

12.0%), Black/African American (some-

times/always: 9.1%; rarely: 11.4%), and

multiracial (sometimes/always: 3.8%;

rarely: 14.6%) adults; only 10% of White

participants reported experiencing dis-

criminatory behaviors (sometimes/

always: 5.4%; rarely: 5.0%).

Similar trends were seen within the

individual items in the discriminatory

behaviors scale (Figure A, available as a

supplement to the online version of

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

Reports of people acting afraid were

common, with half of participants

reporting that such discrimination

occurred sometimes/always (Figure 1b).

The prevalence of people acting afraid

was highest among Hawaiian/Pacific

Islander (sometimes/always: 27.7%;

rarely: 21.2%), Latino (sometimes/

always: 29.5%; rarely: 18.4%), and Amer-

ican Indian/Alaska Native (sometimes/

always: 25.5%; rarely: 21.7%) adults,

although the prevalence was similarly

high among other racial/ethnic minority

groups (Asian: sometimes/always:

22.5%; rarely: 21.5%; Black/African

American: sometimes/always: 21.8%;

rarely: 17.3%; multiracial: sometimes/

always: 18.8%; rarely: 25.4%).

Race/Ethnicity and
Discrimination

After adjustment, all racial/ethnic minor-

ity groups were substantially more likely
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FIGURE 1— Prevalence of Self-Reported Experiences of COVID-19–Related
Discrimination Experiences Including (a) Discriminatory Behaviors and (b)
People Acted Afraid of You Thinking You May Have COVID-19 or Belong to
a Racial/Ethnic Group That Gets COVID-19 More Often: United States,
December 2020–February 2021

Notes. Discriminatory behaviors were defined as being called names or insulted, being threatened or
harassed, and racist comments. Percentages are weighted to be nationally representative within
each racial/ethnic group.
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to experience discriminatory behaviors

(rarely vs none; adjusted odds ratios

[AORs]51.86–3.61), but only American

Indian/Alaska Native and Asian

participants were significantly more likely

than White adults to report sometimes/

always experiencing discriminatory

behaviors (AOR52.67; 95% confidence

interval [CI]51.76, 4.04; and AOR52.59;

95% CI51.73, 3.89; Table 1).

Fewer racial/ethnic differences were

seen across the people acted afraid of

TABLE 1— Prevalence of Self-Reported Experiences of COVID-19–Related Discriminatory Behaviors,
Stratified by Sociodemographic Characteristics, and Adjusted, Independent Associations With
COVID-19–Related Discrimination: United States, December 2020–February 2021

Characteristic

Rarely Sometimes/Always

No. (%) OR (95% CI)a No. (%) OR (95% CI)a

Race/ethnicity

American Indian/Alaska Native 47 (9.4) 1.86 (1.19, 2.91) 84 (16.8) 2.67 (1.76, 4.04)

Asian 174 (17.4) 3.61 (2.45, 5.31) 126 (12.6) 2.59 (1.73, 3.89)

Black/African American 114 (11.4) 1.97 (1.35, 2.88) 91 (9.1) 1.24 (0.84, 1.85)

Latino 163 (16.3) 2.20 (1.48, 3.29) 106 (10.6) 1.13 (0.74, 1.74)

English speaking 58 (11.7) . . . 29 (5.8) . . .

Spanish speaking 104 (20.7) . . . 78 (15.5) . . .

Hawaiian/Pacific Islander 60 (12.0) 1.99 (1.27, 3.12) 54 (10.8) 1.39 (0.87, 2.24)

White 50 (5.0) 1 (Ref) 54 (5.4) 1 (Ref)

Multiracial 73 (14.6) 2.13 (1.40, 3.23) 19 (3.8) 0.44 (0.24, 0.82)

Age group, y

18–34 341 (17.4) 1.54 (1.25, 1.91) 264 (13.5) 1.50 (1.18, 1.90)

35–49 189 (13.0) 1 (Ref) 163 (11.3) 1 (Ref)

50–64 127 (9.6) 0.70 (0.54, 0.91) 88 (6.7) 0.62 (0.46, 0.84)

$ 65 24 (3.1) 0.27 (0.17, 0.43) 18 (2.4) 0.14 (0.07, 0.27)

Gender

Male 336 (13.0) 1 (Ref) 302 (11.7) 1 (Ref)

Female 316 (11.4) 0.82 (0.68, 0.98) 198 (7.1) 0.53 (0.43, 0.66)

Transgender or nonbinaryb 27 (20.5) 1.80 (1.09, 2.98) 34 (25.6) 1.99 (1.16, 3.40)

Immigration status

US-born citizen 476 (11.1) 1 (Ref) 377 (8.8) 1 (Ref)

Foreign-born citizen/legal resident 149 (15.8) 1.03 (0.80, 1.33) 123 (12.9) 0.96 (0.72, 1.29)

Undocumented 54 (19.8) 0.86 (0.57, 1.30) 31 (11.5) 0.47 (0.28, 0.77)

English proficiencyc

Limited 127 (20.5) 2.14 (1.59, 2.88) 141 (22.8) 4.06 (3.02, 5.47)

Not limited 554 (11.3) 1 (Ref) 393 (8.1) 1 (Ref)

Highest educational level

,high school 89 (17.8) 1.38 (1.01, 1.89) 80 (16.1) 1.77 (1.26, 2.49)

High school or equivalent 190 (10.6) 0.87 (0.70, 1.08) 197 (11.0) 1.09 (0.85, 1.38)

.high schoold 402 (12.5) 1 (Ref) 257 (8.0) 1 (Ref)

Employment status

Employed 327 (13.4) 0.97 (0.80, 1.18) 271 (11.1) 1.26 (1.01, 1.58)

Not employede 353 (11.5) 1 (Ref) 263 (8.6) 1 (Ref)

Family annual income, $f

,20000 163 (14.9) 1.36 (0.98, 1.89) 138 (12.6) 2.02 (1.35, 3.04)

20000–59999 242 (12.6) 1.25 (0.94, 1.67) 205 (10.6) 1.83 (1.27, 2.63)
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you item. Relative to White adults, only

American Indian/Alaska Native (rarely:

AOR51.40; 95% CI51.03, 1.91; some-

times/always: AOR51.84; 95% CI51.34,

2.51) and Hawaiian/Pacific Islander

(rarely: AOR5 1.42; 95% CI51.02, 1.97;

sometimes/always: AOR51.90; 95%

CI51.37, 2.64) adults were significantly

more likely to report incidents in which

people acted afraid of them across both

frequency levels (Table 2). Asian adults

appeared to also be more likely to report

incidents of people acting afraid of them

at both frequencies, but confidence

intervals were wide (rarely: AOR51.22;

95% CI50.92, 1.62; sometimes/always:

OR51.54; 95% CI51.15, 2.07). Latino

participants were more likely to report

frequent (sometimes/always) incidents of

people acting afraid of them (OR51.45;

95% CI51.08, 1.96), and multiracial par-

ticipants were more likely to report rare

incidents of people acting afraid of them

(AOR51.44; 95% CI51.07, 1.95). No dif-

ferences were seen between Black/Afri-

can American and White adults.

Other Sociodemographic
Characteristics

Among the sociodemographic variables,

having limited English proficiency was

most strongly associated with experienc-

ing both discriminatory behaviors

(rarely: AOR52.14; 95% CI51.59, 2.88;

sometimes/always: AOR54.06; 95%

CI53.02, 5.47) and people acting afraid

(rarely: AOR51.51; 95% CI51.14,

1.99; sometimes/always: AOR5 1.68;

95% CI51.30, 2.15; Tables 1 and 2).

TABLE 1— Continued

Characteristic

Rarely Sometimes/Always

No. (%) OR (95% CI)a No. (%) OR (95% CI)a

60 000–99999 110 (11.3) 1.07 (0.78, 1.46) 91 (9.4) 1.66 (1.12, 2.45)

$ 100000 88 (10.8) 1 (Ref) 46 (5.6) 1 (Ref)

Prefer not to sayg 77 (11.1) . . . 55 (7.9) . . .

Census division

New England 17 (10.4) 0.81 (0.44, 1.48) 25 (15.7) 1.33 (0.72, 2.45)

Middle Atlantic 81 (13.0) 1.12 (0.79, 1.58) 61 (9.8) 1.11 (0.75, 1.66)

East North Central 59 (10.7) 1.02 (0.70, 1.47) 43 (7.8) 0.97 (0.63, 1.51)

West North Central 26 (11.4) 1.15 (0.69, 1.92) 22 (9.7) 1.24 (0.71, 2.16)

South Atlantic 121 (11.3) 1 (Ref) 79 (7.4) 1 (Ref)

East South Central 39 (15.6) 1.99 (1.28, 3.07) 41 (16.3) 2.43 (1.50, 3.92)

West South Central 92 (13.7) 1.12 (0.81, 1.55) 63 (9.5) 1.01 (0.69, 1.47)

Mountain 69 (12.5) 1.03 (0.71, 1.48) 64 (11.6) 1.13 (0.75, 1.71)

Pacific 177 (12.7) 0.92 (0.69, 1.23) 135 (9.7) 0.82 (0.58, 1.15)

Urbanicityh

Big city 193 (13.4) 1.01 (0.80, 1.29) 174 (12.1) 1.47 (1.11, 1.94)

Smaller city 148 (14.5) 1.05 (0.81, 1.36) 105 (10.3) 1.05 (0.77, 1.44)

Suburban area 196 (11.8) 1 (Ref) 132 (7.9) 1 (Ref)

Small town 73 (11.1) 0.91 (0.65, 1.26) 63 (9.6) 0.98 (0.67, 1.43)

Rural area 67 (11.8) 1.15 (0.82, 1.62) 56 (10.0) 1.44 (0.98, 2.10)

Note. CI5 confidence interval; OR5odds ratio. Discriminatory behavior includes being called names, being threatened/harassed, and hearing racist
comments because people think you might have COVID-19. Data are weighted to be nationally representative within each racial/ethnic group. The study
sample size was 5500.

aModeled with multinomial logistic regression (sometimes/always, rarely, and never [reference]); all ORs adjusted for all other variables in the table.
bNonbinary includes individuals who reported being nonbinary, gender fluid, gender queer, “other,” and no gender.
cLimited English proficiency was defined as speaking English “not at all,” “poorly,” or “fairly well.”
dIncludes some college/vocational school, bachelor’s degree, master’s degree, and doctoral or postgraduate education.
eNot employed includes temporarily laid off, unemployed, retired, permanently disabled, taking care of home or family, student, and other.
fCollected at enrollment into panel and updated every 6 months.
gA total of 659 (unweighted) participants selected “prefer not to say” and were dropped from the model; when household income was not included in
the analysis, similar effect estimates for the other covariates were seen (data not shown).
hA total of 125 participants (unweighted) did not provide information on residential urbanicity and were not included in the analysis.
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TABLE 2— Prevalence of Participants’ Self-Reported Experiences of People Acting Afraid of Them
Because of Suspected COVID-19 Infection, Stratified by Sociodemographic Characteristics, and Adjusted,
Independent Associations With COVID-19–Related Discrimination: United States, December
2020–February 2021

Characteristic

Rarely Sometimes/Always

No. (%) OR (95% CI)a No. (%) OR (95% CI)a

Race/ethnicity

American Indian/Alaska Native 108 (21.7) 1.40 (1.03, 1.91) 128 (25.5) 1.84 (1.34, 2.51)

Asian 215 (21.5) 1.22 (0.92, 1.62) 225 (22.5) 1.54 (1.15, 2.07)

Black/African American 173 (17.3) 0.93 (0.70, 1.22) 218 (21.8) 1.18 (0.90, 1.56)

Latino 184 (18.4) 0.95 (0.71, 1.28) 295 (29.5) 1.45 (1.08, 1.96)

English speaking 94 (19.0) . . . 98 (19.8) . . .

Spanish speaking 90 (17.9) . . . 197 (39.2) . . .

Hawaiian/Pacific Islander 106 (21.2) 1.42 (1.02, 1.97) 138 (27.7) 1.90 (1.37, 2.64)

White 190 (19.0) 1 (Ref) 144 (14.4) 1 (Ref)

Multiracial 127 (25.4) 1.44 (1.07, 1.95) 94 (18.8) 1.17 (0.84, 1.64)

Age group, y

18–34 454 (23.2) 1.27 (1.05, 1.53) 514 (26.2) 1.26 (1.05, 1.51)

35–49 298 (20.6) 1 (Ref) 366 (25.3) 1 (Ref)

50–64 260 (19.6) 0.95 (0.77, 1.18) 277 (20.9) 0.91 (0.74, 1.12)

$ 65 92 (12.0) 0.44 (0.32, 0.59) 85 (11.0) 0.39 (0.29, 0.52)

Gender

Male 575 (22.2) 1 (Ref) 608 (23.5) 1 (Ref)

Female 500 (18.0) 0.76 (0.65, 0.89) 596 (21.5) 0.84 (0.72, 0.97)

Transgender or nonbinaryb 29 (21.5) 0.81 (0.49, 1.35) 38 (28.9) 0.89 (0.55, 1.44)

Immigration status

US-born citizen 860 (20.1) 1 (Ref) 882 (20.6) 1 (Ref)

Foreign-born citizen/legal resident 190 (20.1) 0.97 (0.77, 1.22) 252 (26.6) 1.21 (0.98, 1.50)

Undocumented 53 (19.3) 1.15 (0.76, 1.73) 107 (39.2) 1.54 (1.08, 2.21)

English proficiencyc

Limited 132 (21.4) 1.51 (1.14, 1.99) 229 (37.1) 1.68 (1.30, 2.15)

Not limited 971 (19.9) 1 (Ref) 1013 (20.7) 1 (Ref)

Highest educational level

,high school 110 (22.1) 1.37 (1.03, 1.83) 159 (31.9) 1.53 (1.18, 2.00)

High school or equivalent 307 (17.2) 0.93 (0.77, 1.11) 452 (25.2) 1.11 (0.93, 1.31)

.high schoold 686 (21.4) 1 (Ref) 632 (19.7) 1 (Ref)

Employment status

Employed 552 (22.6) 1.12 (0.95, 1.32) 562 (23.0) 1.07 (0.91, 1.26)

Not employede 551 (18.0) 1 (Ref) 680 (22.2) 1 (Ref)

Family annual income, $f

,20000 201 (18.4) 0.90 (0.69, 1.19) 332 (30.3) 1.98 (1.50, 2.62)

20000–59999 396 (20.6) 0.98 (0.78, 1.23) 449 (23.4) 1.58 (1.24, 2.03)

60000–99999 196 (20.1) 0.90 (0.71, 1.15) 198 (20.3) 1.35 (1.04, 1.77)

$ 100 000 191 (23.4) 1 (Ref) 117 (14.3) 1 (Ref)

Prefer not to sayg 119 (17.3) . . . 146 (21.1) . . .
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Being less than a high school graduate

(relative to having more than a high

school education) was also consistently

associated with higher odds of exp-

eriencing discriminatory behaviors

(rarely: AOR51.38; 95% CI51.01, 1.89;

sometimes/always: AOR51.77; 95%

CI5 1.26, 2.49) and people acting afraid

(rarely: AOR51.37; 95% CI51.03, 1.83;

sometimes/always: AOR51.53; 95%

CI5 1.18, 2.00).

Lower annual income was associated

with sometimes/always experiencing dis-

criminatory behaviors (e.g., for, $20000

vs$$100000, discriminatory behaviors:

AOR52.02; 95% CI51.35, 3.04; people

acting afraid: AOR5 1.98; 95% CI5 1.50,

2.62). Adults living in the East South Cen-

tral division (Alabama, Kentucky, Missis-

sippi, and Tennessee) were most likely

to experience discriminatory behaviors

(rarely: AOR5 1.99; 95% CI5 1.28, 3.07;

sometimes/always: AOR52.43; 95%

CI51.50, 3.92) and sometimes/always

experience people acting afraid of them

(AOR51.58; 95% CI51.10, 2.26); mini-

mal differences were seen across other

census divisions.

Younger age (18–34 years), being

male or transgender/nonbinary, and liv-

ing in a city or rural area also appeared

to be associated with higher odds of

experiencing COVID-19–related dis-

crimination (discriminatory behaviors

or people acting afraid). Similar trends

were seen when discrimination was

modeled as any versus never (Table E,

available as a supplement to the online

version of this article at http://www.

ajph.org).

Discrimination Against
Asian Adults

When we restricted our analysis to

Asian participants, Vietnamese adults

reported higher levels of COVID-

19–related discrimination and Japanese

adults reported the lowest levels (Fig-

ures B and C, available as supplements

to the online version of this article at

TABLE 2— Continued

Characteristic

Rarely Sometimes/Always

No. (%) OR (95% CI)a No. (%) OR (95% CI)a

Census division

New England 32 (20.0) 1.17 (0.74, 1.86) 35 (22.1) 0.93 (0.58, 1.48)

Middle Atlantic 146 (23.5) 1.33 (0.99, 1.77) 125 (20.2) 0.99 (0.74, 1.33)

East North Central 98 (17.8) 1.02 (0.75, 1.38) 111 (20.0) 0.90 (0.67, 1.21)

West North Central 52 (23.4) 1.22 (0.81, 1.84) 48 (21.3) 1.11 (0.74, 1.66)

South Atlantic 189 (17.7) 1 (Ref) 224 (20.9) 1 (Ref)

East South Central 43 (17.0) 1.19 (0.79, 1.80) 73 (28.9) 1.58 (1.10, 2.26)

West South Central 133 (19.9) 1.09 (0.82, 1.45) 153 (22.9) 0.91 (0.69, 1.19)

Mountain 144 (25.9) 1.42 (1.06, 1.91) 133 (24.0) 1.04 (0.77, 1.39)

Pacific 266 (19.1) 0.93 (0.73, 1.20) 340 (24.4) 0.91 (0.72, 1.16)

Urbanicityh

Big city 308 (21.5) 1.24 (1.01, 1.53) 358 (25.0) 1.12 (0.92, 1.37)

Smaller city 237 (23.2) 1.31 (1.05, 1.64) 240 (23.5) 0.94 (0.75, 1.17)

Suburban area 316 (19.0) 1 (Ref) 345 (20.8) 1 (Ref)

Small town 130 (19.8) 1.19 (0.92, 1.55) 154 (23.3) 1.09 (0.84, 1.40)

Rural area 89 (15.7) 0.92 (0.68, 1.23) 129 (22.8) 1.02 (0.78, 1.34)

Note. CI5 confidence interval; OR5odds ratio. Participants were asked: How often have you experienced the following since the start of the pandemic:
people acted as if they were afraid of you because they think you might have COVID-19. Data are weighted to be nationally representative within each
racial/ethnic group. The study sample size was 5500.

aModeled with multinomial logistic regression (sometimes/always, rarely, and never [reference]); all ORs adjusted for all other variables in the table.
bNonbinary includes individuals who reported being nonbinary, gender fluid, gender queer, “other,” and no gender.
cLimited English proficiency was defined as speaking English “not at all,” “poorly,” or “fairly well.”
dIncludes some college/vocational school, bachelor’s degree, master’s degree, and doctoral or postgraduate education.
eNot employed includes temporarily laid off, unemployed, retired, permanently disabled, taking care of home or family, student, and other.
fCollected at enrollment into panel and updated every 6 months.
gA total of 659 (unweighted) participants selected “prefer not to say” and were dropped from the model; when household income was not included in
the analysis, similar effect estimates for the other covariates were seen (data not shown).
hA total of 125 participants (unweighted) did not provide information on residential urbanicity and were not included in the analysis.
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TABLE 3— Prevalence of Self-Reported Experiences of COVID-19–Related Discrimination, Stratified
by Sociodemographic Characteristics, and Adjusted, Independent Associations With COVID-19–Related
Discrimination Among Asian Participants: United States, December 2020–February 2021

Characteristic

Rarely Sometimes/Always

No. (%) OR (95% CI)a No. (%) OR (95% CI)a

Discriminatory behaviors

National origin

Asian Indian 18 (10.3) 0.41 (0.20, 0.80) 25 (14.4) 1.48 (0.76, 2.90)

Chinese 58 (21.1) 1 (Ref) 35 (12.7) 1 (Ref)

Filipino 31 (19.3) 1.00 (0.55, 1.81) 21 (13.2) 1.02 (0.46, 2.26)

Japanese 11 (8.1) 0.42 (0.19, 0.93) 10 (7.2) 0.83 (0.34, 2.03)

Korean 17 (22.2) 1.03 (0.50, 2.12) 8 (10.9) 0.88 (0.35, 2.21)

Vietnamese 16 (27.2) 1.26 (0.58, 2.73) 10 (17.8) 1.59 (0.62, 4.06)

Other Asian 23 (18.7) 0.87 (0.46, 1.63) 17 (13.7) 0.99 (0.46, 2.14)

Age group, y

18–34 84 (24.0) 1.07 (0.68, 1.70) 53 (15.2) 0.93 (0.55, 1.57)

35–49 55 (19.1) 1 (Ref) 43 (15.0) 1 (Ref)

$50 34 (9.5) 0.40 (0.23, 0.69) 30 (8.3) 0.40 (0.21, 0.75)

Genderb

Male 83 (18.3) 1 (Ref) 58 (12.8) 1 (Ref)

Female 87 (16.6) 0.95 (0.64, 1.40) 62 (11.8) 0.82 (0.51, 1.29)

Immigration status

US-born citizen 100 (19.4) 1 (Ref) 67 (13.0) 1 (Ref)

Foreign born 74 (15.2) 0.65 (0.43, 0.98) 60 (12.3) 0.58 (0.36, 0.94)

English proficiencyc

Limited 25 (20.2) 2.04 (1.09, 3.83) 30 (24.2) 2.60 (1.40, 4.83)

Not limited 149 (17.0) 1 (Ref) 97 (11.0) 1 (Ref)

Highest educational leveld

High school/equivalent or less 36 (13.4) 1.16 (0.57, 2.33) 44 (16.5) 1.36 (0.63, 2.92)

Some college/vocational school 48 (22.2) 2.02 (1.07, 3.83) 27 (12.6) 1.47 (0.69, 3.16)

Bachelor’s degree 61 (20.7) 1.68 (0.95, 2.94) 35 (11.7) 1.37 (0.70, 2.67)

Postgraduate degree 29 (12.9) 1 (Ref) 21 (9.3) 1 (Ref)

Employment status

Employed 86 (17.4) 0.82 (0.54, 1.26) 64 (12.9) 1.38 (0.84, 2.29)

Not employede 88 (17.3) 1 (Ref) 63 (12.4) 1 (Ref)

Family annual income, $f 0.00

,20000 20 (19.2) 1.17 (0.56, 2.42) 19 (17.9) 4.11 (1.74, 9.74)

20000–59999 48 (17.2) 1.04 (0.61, 1.78) 46 (16.5) 2.68 (1.32, 5.42)

60000–99999 35 (15.2) 0.95 (0.56, 1.60) 27 (11.8) 1.95 (0.97, 3.91)

$100 000 43 (17.8) 1 (Ref) 16 (6.7) 1 (Ref)

Prefer not to sayg 27 (19.0) . . . 18 (12.8) . . .

Census region

Northeast 34 (16.0) 0.81 (0.46, 1.41) 38 (17.7) 1.37 (0.75, 2.51)

Midwest 18 (17.5) 1.31 (0.69, 2.49) 15 (14.4) 1.48 (0.69, 3.18)

South 39 (17.1) 1.32 (0.80, 2.17) 32 (13.9) 1.57 (0.87, 2.84)

West 81 (18.1) 1 (Ref) 41 (9.2) 1 (Ref)
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TABLE 3— Continued

Characteristic

Rarely Sometimes/Always

No. (%) OR (95% CI)a No. (%) OR (95% CI)a

Urbanicityh

Big city 47 (17.8) 0.98 (0.61, 1.57) 32 (12.0) 1.44 (0.81, 2.54)

Smaller city 31 (19.4) 0.99 (0.56, 1.74) 24 (15.0) 1.62 (0.86, 3.05)

Suburban area 73 (17.5) 1 (Ref) 44 (10.6) 1 (Ref)

Small town/rural area 22 (14.2) 0.93 (0.48, 1.79) 27 (16.7) 1.18 (0.57, 2.43)

People acted afraid of you

National origin 40 (23.1) 0.92 (0.53, 1.60) 42 (23.8) 1.28 (0.73, 2.23)

Asian Indian 63 (23.0) 1 (Ref) 50 (18.1) 1 (Ref)

Chinese 40 (24.6) 1.76 (0.99, 3.12) 42 (26.1) 1.60 (0.88, 2.91)

Filipino 21 (16.0) 0.80 (0.42, 1.54) 17 (12.6) 0.60 (0.29, 1.22)

Japanese 16 (20.5) 0.92 (0.44, 1.91) 20 (26.0) 1.20 (0.59, 2.45)

Korean 13 (21.7) 1.10 (0.48, 2.50) 20 (34.2) 1.89 (0.89, 4.01)

Vietnamese 23 (18.5) 0.75 (0.39, 1.41) 36 (28.8) 1.17 (0.63, 2.15)

Other Asian

Age group, y 84 (23.9) 0.86 (0.55, 1.35) 92 (26.2) 1.14 (0.73, 1.80)

18–34 74 (25.7) 1 (Ref) 66 (23.1) 1 (Ref)

35–49 58 (16.0) 0.64 (0.40, 1.03) 67 (18.5) 0.93 (0.57, 1.50)

$ 50

Genderb 103 (22.7) 1 (Ref) 93 (20.5) 1 (Ref)

Male 110 (20.9) 1.12 (0.78, 1.62) 128 (24.5) 1.40 (0.97, 2.02)

Female

Immigration status 117 (22.8) 1 (Ref) 105 (20.3) 1 (Ref)

US-born citizen 98 (20.3) 0.71 (0.48, 1.04) 120 (24.8) 0.96 (0.65, 1.41)

Foreign born

English proficiencyc 33 (26.9) 2.46 (1.38, 4.39) 36 (29.2) 1.25 (0.70, 2.24)

Limited 182 (20.8) 1 (Ref) 189 (21.6) 1 (Ref)

Not limited

Highest educational leveld 44 (16.4) 0.75 (0.40, 1.40) 74 (27.5) 1.35 (0.74, 2.47)

High school/equivalent or less 47 (21.7) 0.97 (0.54, 1.73) 48 (22.5) 1.15 (0.63, 2.12)

Some college/vocational school 72 (24.5) 1.14 (0.70, 1.84) 62 (21.0) 1.11 (0.65, 1.89)

Bachelor’s degree 52 (23.7) 1 (Ref) 41 (18.5) 1 (Ref)

Postgraduate degree

Employment status 112 (22.8) 1.10 (0.73, 1.64) 118 (24.0) 1.54 (1.03, 2.32)

Employed 103 (20.3) 1 (Ref) 107 (21.1) 1 (Ref)

Not employede

Family annual income, $f 17 (16.5) 0.82 (0.39, 1.71) 39 (36.5) 3.29 (1.68, 6.44)

, 20000 52 (18.6) 0.83 (0.50, 1.39) 80 (28.4) 2.10 (1.24, 3.56)

20 000–59999 48 (20.9) 0.73 (0.46, 1.17) 38 (16.7) 0.94 (0.55, 1.61)

60 000–99999 65 (27.1) 1 (Ref) 39 (16.1) 1 (Ref)

$ 100000 40 (23.1) 0.92 (0.53, 1.60) 42 (23.8) 1.28 (0.73, 2.23)

Prefer not to sayg 33 (22.7) . . . 30 (20.9) . . .

Census region

Northeast 55 (25.5) 1.49 (0.92, 2.41) 41 (19.0) 0.94 (0.56, 1.59)

Midwest 21 (20.3) 1.07 (0.57, 2.02) 29 (27.5) 1.44 (0.80, 2.59)

Continued
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http://www.ajph.org). However, no sub-

stantial differences in COVID-19–related

discrimination by national origin were

seen either before or after adjustment,

but confidence intervals were wide

(Table 3).

Among Asians, limited English profi-

ciency was strongly and consistently

associated with experiencing discrimi-

natory behaviors (rarely: AOR52.04;

95% CI51.09, 3.83; sometimes/always:

AOR52.60; 95% CI51.40, 4.83) and

people acting afraid (rarely:

AOR52.46; 95% CI51.38, 4.39; some-

times/always: AOR51.25; 95%

CI5 0.70, 2.24). Lower household

income was also associated with

experiencing discrimination some-

times/always (Table 3). Being employed

and living in the South were associated

with sometimes/always experiencing

people acting afraid (AOR51.54; 95%

CI5 1.03, 2.32; and AOR52.05; 95%

CI5 1.30, 3.24, respectively). No

differences in discrimination were seen

across gender, educational level, or

urbanicity.

DISCUSSION

In a nationally representative online

survey conducted from December

2020 to February 2021 that included

adults from the 6 major US racial/eth-

nic minority groups (as defined by the

US Census Bureau) and White adults,

we found that all racial/ethnic minorities

experienced higher levels of COVID-19–

related discrimination than White adults,

with American Indian/Alaska Native,

Asian, Hawaiian/Pacific Islander, and

Latino adults having the highest prev-

alence. Despite news and social media

reports on targeting of Chinese indi-

viduals, similar COVID-19–related dis-

crimination trends were seen across

all Asian adults regardless of national

origin.

In comparison with White adults, all

racial/ethnic minorities were more likely

to report that people acted afraid of

them because of suspected COVID-19

infection. Having limited English profi-

ciency, less than a high school educa-

tion, an annual income below $60000,

and living in a big city, rural community,

or Alabama, Kentucky, Mississippi, or

Tennessee were also associated with

experiencing increased discrimination.

To the best of our knowledge, this is the

largest, most racially diverse, and most

recent assessment of COVID-19–related

discrimination in the United States.

We found that experiencing COVID-19–

related discrimination was common

among Asian adults (discriminatory

behaviors: 30%; people acting afraid:

44%) and that half of those experienc-

ing discrimination reported that the

discrimination occurred sometimes

or always. These rates are substan-

tially higher than estimates obtained

TABLE 3— Continued

Characteristic

Rarely Sometimes/Always

No. (%) OR (95% CI)a No. (%) OR (95% CI)a

South 47 (20.5) 1.61 (0.99, 2.63) 65 (28.2) 2.05 (1.30, 3.24)

West 92 (20.5) 1 (Ref) 90 (20.1) 1 (Ref)

Urbanicityh

Big city 70 (26.4) 1.25 (0.81, 1.94) 56 (21.0) 1.10 (0.71, 1.73)

Smaller city 30 (19.0) 0.83 (0.48, 1.44) 36 (22.7) 0.76 (0.44, 1.30)

Suburban area 90 (21.7) 1 (Ref) 95 (22.8) 1 (Ref)

Small town/rural 25 (15.6) 0.92 (0.50, 1.69) 38 (24.1) 1.02 (0.58, 1.79)

Note. CI5 confidence interval; OR5odds ratio. Discriminatory behavior includes being called names, being threatened/harassed, and hearing racist
comments because people think you might have COVID-19. Also, participants were asked: How often have you experienced the following since the start
of the pandemic—people acted as if they were afraid of you because they think you might have COVID-19.

aModeled with multinomial logistic regression (sometimes/always, rarely, and never [reference]); all ORs adjusted for all other variables in the table.
bNonbinary and transgender participants were excluded from all analyses.
cLimited English proficiency was defined as speaking English “not at all,” “poorly,” or “fairly well.”
dBecause of the large proportion of Asian participants with college degrees, education was categorized as high school graduate or less (,high school
n540), some college/vocational degree, bachelor’s degree, and postgraduate degree.
eNot employed included temporarily laid off, unemployed, retired, permanently disabled, taking care of home or family, student, and other.
fCollected at enrollment into the panel and updated every 6 months.
gA total of 141 (unweighted) participants selected “prefer not to say” and were dropped from the model; when household income was not included in
the analysis, similar effect estimates for the other covariates were seen (data not shown).
hOne participant (unweighted) did not provide information on residential urbanicity and was not included in the analysis.
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earlier in the pandemic, suggesting

that COVID-19–related discrimination

has not improved over time. In surveys

conducted in March and April 2020, the

prevalence of COVID-19–related dis-

crimination was 18% and 22%, respec-

tively, among Asian adults.13 Also, Liu

et al. found that those who reported

COVID-19–related discrimination in

March were more likely to report such

discrimination in April, supporting our

finding that discrimination occurs

repeatedly.13

In May and June 2020, 13% of Bhuta-

nese and Burmese refugees reported

being threatened or harassed, and

28% reported feeling that others were

afraid of them owing to COVID-19.11 In

a survey conducted from March to May

2020, Cheah et al. found that 50% of

adults reported at least one incident of

in-person COVID-19–related discrimi-

nation, but they adapted the Racial and

Ethnic Microaggressions Scale, which

includes less severe forms of discrimi-

nation (e.g., “people were unfriendly or

unwelcoming”).10 It has also been esti-

mated that 42% of adults living in the

United States are extremely likely to

engage in anti-Asian behaviors during

the pandemic,23 and more than 2800

incidences of anti-Asian hate were

reported in 2020 alone.7 These esti-

mates of the prevalence and frequency

of COVID-19–related discrimination tar-

geted at Asian individuals, including our

own, represent a call for action.

The prevalence of discriminatory

behaviors was higher among all racial/

ethnic minorities than among White

adults, and most (American Indian/Alaska

Native, Asian, Hawaiian/Pacific Islander,

multiracial) were also more likely to

report that people acted afraid of them.

To the best of our knowledge, we are the

first to report this substantial level of

COVID-19–related discrimination toward

American Indian/Alaska Native adults.

In fact, American Indian/Alaska Native

adults were just as likely to face frequent

(sometimes/always) discriminatory

behaviors as Asian adults (OR52.67

vs OR52.59) and were potentially more

likely to report that people acted afraid

of them (OR51.84 vs OR51.54).

Hawaiian/Pacific Islanders were also

at higher risk of reporting frequent

incidents of people acting afraid of

them (OR51.90).

Given these findings, it appears that

the COVID-19 pandemic has exacerbated

preexisting resentment against racial/eth-

nic minority groups in the United States.

Future studies and public health efforts

focused on COVID-19–related discrimi-

nation should explicitly include all major

racial/ethnic groups, as most appear to

be at equally high risk as Asian adults

but have thus far been largely ignored

in antidiscrimination efforts.

Both overall and among Asian partici-

pants, we found that limited English pro-

ficiency, lower household income, and

lower education were the strongest pre-

dictors of reporting sometimes/always

experiencing discriminatory behaviors

and people acting afraid, even after

adjustment for race/ethnicity. Liu et al.

also assessed other predictors of dis-

crimination during COVID-19.13 Although

they did not include English proficiency

as a predictor, they did find that immi-

grants (first or second generation vs

nonimmigrant) were more likely to

experience discrimination, as were

those with lower household incomes.

Interestingly, both our study and the

Liu et al.13 investigation showed that

older adults were less likely to experi-

ence COVID-19–related discrimina-

tion. Given the recent reporting of

violence targeting older Asian adults,7

additional research is needed to assess

whether older adults are truly less likely

to experience COVID-19–related dis-

crimination or they are less likely to

report it.

Public health and media messaging

must aim to reduce racism and xeno-

phobia during COVID-19 and future

pandemics. One recent study showed

that COVID-19 messaging that focused

on China or Chinese cultural practices

as the origin of the pandemic (i.e., food

markets) led to high levels of xenophobia

and anti-Chinese sentiments, whereas

information that did not mention China

did not increase these negative beliefs.24

In a recent analysis of Twitter data, half of

the tweets that referred to COVID-19 as

the “Chinese virus” had anti-Asian sen-

timents; moreover, anti-Asian senti-

ments associated with COVID-19 on

Twitter increased by more than 700%

after the first “Chinese virus” reference

by former president Donald J. Trump

in March 2020.3 A similar increase in

implicit bias toward Asian Americans

was seen in the United States after

the first “Chinese virus” reference by

the former president.25 These findings

provide further evidence that the lan-

guage used by individuals in positions

of influence (online and offline) can

have a substantial impact on racism

and xenophobia during public health

emergencies.26

Limitations

This study involved some limitations.

First, the survey was administered

online, and individuals with limited

Internet access or familiarity with tech-

nology were less likely to be included.

Although we did match and weight par-

ticipants to obtain a nationally repre-

sentative sample, it is possible that

some selection bias existed. In our
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analysis, we found that both lower

income levels and lower educational

levels were associated with higher rates

of discrimination, suggesting that we

may be underestimating the burden of

COVID-19–related discrimination in the

United States. Second, the survey was

administered only in English and Span-

ish (Latino participants only), and thus

non-Latino individuals with limited

English reading proficiency were more

likely to be excluded. Limited English

proficiency was the strongest predictor

in our analysis, again suggesting that

we may be underestimating the burden

of COVID-19–related discrimination.

Third, although our survey was

designed to be representative of the

major US racial/ethnic groups, stratified

results for Asians by national origin may

not be representative, and sample sizes

were small in some groups. Finally, dis-

crimination measures were based on

individuals’ perceptions of the motivation

behind others’ behaviors, and we did not

ask about the perpetrators of discrimina-

tory behaviors. Ethnographic approaches

would enable a more nuanced under-

standing of these encounters. The extent

to which our findings reflect actual dis-

criminatory acts based on systemic rac-

ism, awareness or misperceptions of

higher COVID-19 infection risks among

certain racial/ethnic groups, a desire to

protect oneself, and other factors needs

to be investigated.

Public Health Implications

To our knowledge, this is the largest

and most diverse survey on COVID-19–

related discrimination in the United

States to date, and it provides a critical

update. Overall, in this nationally repre-

sentative survey of US adults, we found

that COVID-19–related discrimination

was more prevalent than indicated in

prior estimates and that all racial/ethnic

minorities are at risk, with American

Indian/Alaska Native, Asian, and Hawai-

ian/Pacific Islander adults experiencing

the most discrimination. Limited English

proficiency, lower education, and lower

income were also significant predictors

of discrimination. It appears that the

COVID-19 pandemic has exacerbated

preexisting resentment against racial/

ethnic minorities, immigrants, and

other marginalized communities. Mov-

ing forward, better efforts will be

needed, especially from public offi-

cials, to minimize racially driven lan-

guage around COVID-19 and future

pandemics to stop targeted discrimi-

nation and xenophobia.
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Large-Scale Implementation of a Daily
Rapid Antigen Testing Program in
California for Detecting SARS-CoV-2
Maria I. Ventura, PhD, Darci Delgado, PsyD, Susan Velasquez, PhD, Eric Foote, MD, Kathleen Jacobson, MD,
Juan Carlos Arguello, DO, and Katherine Warburton, DO

Objectives. To evaluate a daily antigen testing program for health care personnel.

Methods.We examined antigen testing results between December 13, 2020, and April 30, 2021, from 5

forensic psychiatric inpatient hospitals throughout California.

Results. Among 471023 antigen tests administered, 449 positives (0.0036% false positives) were

detected.

Conclusions. Antigen tests had low false-positive rates, high positive predictive value, and high levels of

acceptability, important characteristics when considering their application in the community.

Public Health Implications. Daily antigen testing was feasible and should be considered to reduce

COVID-19 transmission. (Am J Public Health. 2022;112(3):467–471. https://doi.org/10.2105/AJPH.2021.306588)

The COVID-19 pandemic caused by

severe acute respiratory syndrome

coronavirus (SARS-CoV-2) has to date

infected more than 171 million individ-

uals worldwide, including 33 million in

the United States.1 Although vaccine

efficacy is commended, those who can-

not or choose not to be vaccinated

remain at greatest risk for COVID-19. In

this current pandemic phase, congre-

gate settings such as nursing homes

and schools rely on testing to reduce

risk of infection in combination with

masking, hand washing, physical dis-

tancing, and increased ventilation.2

Viral antigen tests, although less sen-

sitive for detecting COVID-19 than poly-

merase chain reaction (PCR) tests, have

a turnaround time of 15 to 30 minutes

and can be conducted on site at low

cost, providing significant implementa-

tion advantages. A single negative anti-

gen test cannot conclusively rule out

SARS-CoV-2 infection3; however, use of

repeated antigen testing has served as

a response to practical and financial

imperatives. PCR testing often has a

turnaround time of 1 to 4 or more

days, cannot be performed at the point

of entry, and costs approximately 10

times more than antigen tests.2

Symptom screening at the point of

entry has been used in an attempt to

reduce transmission of SARS-CoV-2

within patient care settings by prevent-

ing infected workers from entering the

building.4 However, symptom screening

has been relatively ineffective in pre-

venting workplace transmission. There

is some evidence that asymptomatic or

presymptomatic individuals account for

at least 50% of transmission events.5 If

health care professionals (HCPs) or

teachers, for example, could be tested

daily with results available before they

interacted with patients or students,

they could be prevented from uninten-

tionally infecting others.6,7

The California Department of State

Hospitals has faced multiple outbreaks

of COVID-19 since the beginning of

the pandemic. The main goals of this

study were to (1) describe our experi-

ence in implementing a daily rapid

antigen testing program for all HCPs,

(2) evaluate false-positive rates and

the positive predictive value of antigen

tests relative to PCR tests, and (3)

assess the impact of daily testing on

staff morale.

METHODS

The Department of State Hospitals

maintains 5 forensic psychiatric inpa-

tient hospitals throughout California

employing approximately 10000 HCPs,

with the majority providing direct

patient care. In consultation with the
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California Department of Public Health,

the Department of State Hospitals

implemented daily testing of all HCPs

upon their arrival at the hospital with

BinaxNOW rapid antigen tests8 to

reduce new COVID-19 infections and

outbreaks. A train-the-trainer frame-

work was used in which an initial small

group of staff members completed an

in-depth 2-hour training session on the

BinaxNOW test kit, including didactics,

video tutorials, and hands-on training.

These trainers then served as subject

matter experts and provided training to

other HCPs to quickly allow for wide-

spread, rapid implementation.

Broadly, 2 testing station layouts

emerged: front entrance testing sta-

tions and on-unit testing stations. Front

entrance stations were operated by 1

to 4 rapid antigen test screeners

depending on timing of HCP arrivals

throughout the day. Daily rapid antigen

testing was mandatory for all direct-

care HCPs, and refusals, although rare,

resulted in progressive discipline with

the employee being sent home. Each

HCP self-collected the anterior nares

sample and followed the BinaxNOW

package insert directions. On-unit sta-

tions were set up for hospitals that did

not have grounds layouts or staffing

resources conducive to large testing

stations. In these facilities, 40 to 50 unit

supervisors were responsible for con-

ducting rapid antigen testing for their

units at the beginnings of shifts at small

screening stations. During the

15-minute test processing time, HCPs

were instructed to begin shift duties

but not engage with patients until their

results were available.

If HCPs had a positive rapid antigen

test result, they were instructed to

complete a confirmatory PCR test

within 48 hours of their positive antigen

test. Positive predictive value was calcu-

lated by dividing the number of positive

antigen tests confirmed as positive via

PCR by the total number of positive

antigen tests with either a positive or a

negative PCR.9 We conducted x2 analy-

ses to compare the number of

observed versus expected positive anti-

gen results within specific job classifica-

tions. Three months into the daily rapid

antigen testing program, all participat-

ing HCPs were invited to complete a

voluntary, anonymous electronic survey

that asked about their level of satisfac-

tion with the program.

RESULTS

From December 13, 2020, through April

30, 2021, a total of 471023 rapid anti-

gen tests were administered to HCPs

(Table 1). Approximately 24000 rapid

antigen tests were conducted per week,

averaging 500 to 800 tests per day with

fluctuations dependent on several fac-

tors including, but not limited to, size of

facility, day of the week, and holidays.

There were 486 positive rapid anti-

gen tests, and 96% (n5466) of

TABLE 1— Results of Rapid Antigen Testing: California Department of State Hospitals Facilities,
December 13, 2020, to April 30, 2021

Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Total

Total tests administered 79 378 94756 79 498 105665 111 726 471023

Total negative antigen
results

79 328 94656 79 372 105602 111 579 470537

Total positive antigen results 50 100 126 63 147 486

Confirmatory PCR result

Detected 47 93 119 56 134 449

Not detected 3 5 1 5 3 17

Missing 0 2 6 2 10 20

Positive predictive value, % 94.0 94.9 99.2 91.8 97.8 96.4

Average number of tests
administered per day
(range)

584 (103–845) 697 (55–1046) 585 (230–930) 777 (297–1171) 822 (316–1322) 3 463 (1 473–5225)

Test reader job
classification

Any shift
supervisor
or manager

Any supervisor Psychiatric
technician or
registered nurse

Psychiatric
technician or
registered nurse

Registered
nurse

Note. PCR 5 polymerase chain reaction.
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individuals with a positive result com-

pleted a confirmatory PCR test within

48 hours. Of the 466 individuals with a

confirmatory PCR, 449 were confirmed

as being positive, representing 0.095%

of all tests administered; only 17 false

positives (0.0036%) were identified.

Rapid antigen tests had an overall PCR

positive predictive value of 96.4%.

Data on the presence of COVID-19

symptoms were captured for a subset

of HCPs who tested positive (n5 404),

among whom 77% reported being

asymptomatic at the time of antigen

testing. Vaccination of HCPs began on

December 26, 2020. Antigen testing

identified 4 instances of vaccine break-

through. These individuals were con-

firmed as positive via PCR after being

fully vaccinated or 14 days or more

after the second dose of an mRNA

vaccine.10

The distribution of observed COVID-

19 positive antigen tests among job

classifications was found to be signifi-

cantly different than what would be

expected given the workforce

compilation (x25204.66, df56;

P, .001; Table 2). Janitorial and custo-

dial staff, psychiatric technicians, and

hospital police officers were 1.93, 1.77,

and 1.51 times more likely, respectively,

to contract COVID-19 on the basis of

their workforce prevalence.

When surveyed about their experi-

ence, 78% of HCP respondents

reported feeling satisfied with daily

antigen testing, 65% felt safer overall

with daily testing, 57% appreciated

not having to wait for days to receive

their PCR results, and 51% felt more

comfortable working in close proximity

to hospital coworkers. Daily antigen

testing also appeared to affect

employees’ broader quality of life, as

71% reported feeling safer at home

with daily testing. There were some

drawbacks: 20% of respondents indi-

cated that daily rapid antigen testing

required too much time each day,

14% worried about privacy related to

their test result, and 10% indicated

that they would be embarrassed if

they tested positive.

DISCUSSION

To our knowledge, our study repre-

sents the largest implementation of a

daily antigen testing program in the

United States to date, with 471023

rapid antigen tests administered in a

4-month period. The antigen testing

program identified 449 individuals with

COVID-19 who would have otherwise

interacted with other people in the

workplace, potentially infecting patients

and coworkers.

Approximately 77% of those who

tested positive via antigen testing were

asymptomatic, and 4 asymptomatic

vaccine breakthroughs were detected.

Although we did not collect presymp-

tom and postsymptom data on all

HCPs with positive antigen test results,

this high percentage still highlights the

crucial role of asymptomatic testing in

reducing the spread of COVID-19 within

high-risk congregate settings. Self-

reported symptom screening would

have been insufficient to prevent these

infected HCPs from going to work. Our

TABLE 2— Job Classifications of Health Care Personnel Who Tested Positive for COVID-19 via Antigen
Testing: California Department of State Hospitals Facilities, December 13, 2020, to April 30, 2021

Job Classification

Frequency of Positive
Rapid Antigen Test,

No. (%)

Expected Frequency
Based on Percentage in

Workforce, No. (%) x2
Ratio Observed vs

Expected

Psychiatric technician or senior
psychiatric technician

258 (53) 146 (30) 86.34 1.77

Registered nurse or licensed
vocation nurse

67 (14) 73 (15) 0.48 0.92

Hospital police officer 44 (9) 29 (6) 7.55 1.51

Janitorial/custodial staff 29 (6) 15 (3) 14.26 1.93

Mental health cliniciana 25 (5) 34 (7) 2.39 0.74

Food service/cook 22 (5) 24 (5) 0.22 0.92

Otherb 41 (8) 165 (34) 93.41 0.25

Total 486 (100) 486 (100) 204.66

Note. Data reflect observed versus expected frequency of a positive rapid antigen test (n5486; df56; P, .001).

aPsychiatrist, psychologist, social worker, or rehabilitation therapist.
bClerical staff member, groundskeeper, or manager.
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findings add to a body of work demon-

strating the utility of regular rapid anti-

gen testing11–13 in augmenting existing

infection control practices to prevent

infected individuals (in this case, the

majority of whom were asymptomatic)

from attending work and spreading

COVID-19 to patients and other staff.

The low false-positive rate and high

positive predictive value of antigen

tests was invaluable because hospitals

did not have to send home staff who

were otherwise healthy. A higher false-

positive rate could have presented

problems in maintaining staffing during

the surge. For symptomatic individuals,

the BinaxNOW antigen test has been

shown to have 64.2% sensitivity, 100%

specificity, 100% positive predictive

value, and 91.2% negative predictive

value; among asymptomatic individuals,

the corresponding percentages are

35.8%, 99.8%, 91.7%, and 96.9%.14

We identified some pros and cons in

terms of the different testing strategies

implemented. With on-unit testing sta-

tions, test administrators became

experts owing to the large quantities of

rapid antigen tests they performed on

a daily basis. However, because staff

were tested on units, there was still

potential unit exposure. Front entrance

stations, by contrast, prevented staff

from entering hospital grounds in the

first place because they were tested at

the point of entry. However, this testing

set-up required staff to be pulled from

their regular duties to operate the test-

ing stations. In addition, the cost of

daily rapid antigen tests is a consider-

ation. Regardless of the testing station

set-up, quick removal of HCPs from the

workplace avoided extensive costly

quarantine protocols.

We found little variation in false posi-

tives despite different implementation

protocols across sites, highlighting the

ease of use of rapid antigen tests with

basic training. There was also evidence

in our sample of a disproportionate

prevalence of COVID-19 infections

within certain job classifications, namely

essential workers whose job duties pre-

cluded them from engaging in telework

during the pandemic.

Our results show that widespread

use of frequent testing can keep essen-

tial workers safe in the workplace.

HCPs were overwhelmingly satisfied

with the daily rapid antigen testing pro-

gram, and the program improved feel-

ings of safety for employees and their

families. Our findings have significant

implications for future interventions

seeking to increase safety and boost

morale among frontline HCPs during a

pandemic.

PUBLIC HEALTH
SIGNIFICANCE

A large-scale daily rapid antigen testing

program was successfully implemented

in which almost half a million tests were

administered with low false-positive

rates and high positive predictive value.

The results of our study can inform

future rapid antigen testing in multiple

settings. Our work contributes to the

growing body of literature supporting

the use of rapid antigen tests as a pre-

entry screen to reduce the number of

mostly asymptomatic infected individu-

als entering the workplace while not

falsely identifying healthy individuals as

infected.9–11

Many workplaces such as schools,

prisons, jails, and hospital settings are

currently struggling with a mixed group

of vaccinated and unvaccinated staff.

Although a stand-alone antigen test

cannot be used to rule out a SARS-CoV-

2 infection,3 frequent rapid antigen

testing has the potential to provide

another layer of COVID-19 safety for

essential workers such as teachers, law

enforcement personnel, janitorial and

food service workers, and health care

professionals. We encourage policy-

makers and administrators in congre-

gate settings to strongly consider using

rapid antigen testing at the highest fre-

quency possible (2–3 times per week or

daily if resources allow) to screen large

populations of individuals for SARS-

CoV-2 as a means of preventing the

introduction and spread of COVID-19,

especially with increased transmission

of the Delta and Omicron variants and

rising case rates among unvaccinated

and vaccinated individuals alike.
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Multilevel Intervention for
Low-Income Maternal Smokers
in the Special Supplemental Nutrition
Program for Women, Infants, and
Children (WIC)
Bradley N. Collins, PhD, Stephen J. Lepore, PhD, and Brian L. Egleston, PhD

See also Meghea, p. 351.

Objectives. To test the efficacy of Babies Living Safe and Smokefree (BLiSS), a multilevel intervention

initiated in a citywide safety net health system to improve low-income maternal smokers’ abstinence and

reduce child tobacco smoke exposure.

Methods. This randomized controlled trial in Philadelphia, Pennsylvania (2015–2020), recruited low-

income maternal smokers who received a brief smoking intervention (Ask, Advise, Refer [AAR]) from

nutrition professionals in the Special Supplemental Nutrition Program for Women, Infants, and Children

before randomization to (1) a multilevel intervention (AAR 1 multimodal behavioral intervention [MBI];

n5199) or (2) an attention control intervention (AAR 1 control; n5197).

Results. AAR 1 MBI mothers had significantly higher 12-month bioverified abstinence rates than did

AAR 1 control mothers (odds ratio [OR]59.55; 95% confidence interval [CI]51.54, 59.30; P5 .015).

There were significant effects of time (b520.15; SE50.04; P, .001) and condition by time (b520.19;

SE50.06; P, .001) on reported child exposure favoring AAR 1 MBI, but no group difference in child

cotinine. Presence of other residential smokers was related to higher exposure. Higher baseline nicotine

dependence was related to higher child exposure and lower abstinence likelihood at follow-up.

Conclusions. The multilevel BLiSS intervention was acceptable and efficacious in a population that

experiences elevated challenges with cessation.

Public Health Implications. BLiSS is a translatable intervention model that can successfully improve

efforts to address the persistent tobacco-related burdens in low-income communities.

Trial Registration. Clinical Trials.gov identifier: NCT02602288. (Am J Public Health. 2022;112(3):472–481.

https://doi.org/10.2105/AJPH.2021.306601)

Maternal smoking and child

tobacco smoke exposure (TSE)

remain leading causes of preventable

disease and death.1 In 2020, the World

Health Organization estimated that

tobacco kills more than 8 million peo-

ple annually, including more than 1 mil-

lion nonsmokers exposed to tobacco

smoke.2 Despite the decrease in global

smoking prevalence since 2000, preva-

lence among females has decreased

more slowly than prevalence among

males, and an income disparity has

emerged. Large disparities exist in the

United States across disadvantaged

groups,1 with smoking prevalence in

low-income groups nearly twice as high

as prevalence in higher-income groups.3

Similar TSE disparities exist, with youn-

ger children from disadvantaged house-

holds bearing the greatest burden.4

Because of the serious consequences

and growing disparities in maternal

smoking and child TSE, effective
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interventions are needed in underre-

sourced communities to address this

public health priority.5

Low-income smokers respond well to

evidence-based interventions.6 In prac-

tice, however, evidence-based interven-

tions have limited reach to high-risk

smokers, and poverty remains strongly

linked to cessation challenges among

maternal smokers.7,8 Public health

researchers and practitioners have

long recognized the potential popula-

tion impact of addressing tobacco dis-

parities by partnering with safety net

community health organizations, such

as the Special Supplemental Nutrition

Program for Women, Infants, and Chil-

dren (WIC). To date, however, approaches

in these settings have had limited

effectiveness, as they tend to empha-

size brief advice without the more

intensive skills training necessary to

promote smoking behavior change.9,10

For example, standard WIC operations

do not include routine tobacco screen-

ing and intervention, missing an oppor-

tunity to reach a high-risk population in

which smoking rates exceed the general

population. Also, systematic reviews of

caregiver interventions designed to

reduce child TSE and promote parental

cessation reflect mixed results in trials

to date as well as a void of multilevel

interventions that could address a wider

array of smoking determinants.11–13

The Babies Living Safe and Smokefree

(BLiSS) trial addressed these shortcom-

ings by testing a multilevel intervention

that targeted multiple determinants of

smoking behavior change across levels of

influence. The first treatment element

was aWIC system intervention, translated

from the American Academy of Pediatrics

best practice guidelines for tobacco inter-

vention (i.e., Ask, Advise, Refer [AAR], also

known as 2As1 R).14 Embedding it in

routine client intake procedures, we

designed this brief intervention to guide

WIC nutrition counselors to encourage

smokers to initiate behavior change

and connect them to evidence-based

resources. AAR was linked to a more

intensive, multimodal behavioral inter-

vention (MBI) grounded in telehealth

counseling that was designed to address

individual- and family-level determinants

of cessation and child TSE. MBI elements

included nicotine replacement and

counseling integrated with a mobile app

and multimedia health education and

skills training materials. Thus, BLiSS pro-

vided multiple sources of health informa-

tion, advice, support and skills training,

and repeated doses of intervention

across multiple modalities and levels of

influence.

A behavioral ecological model15 pro-

vided the conceptual framework. It sug-

gests that systematic multilevel inter-

vention elements delivered across

levels of determinants can produce

synergistic intervention effects that

maximize the likelihood of behavior

change. For example, integrated indi-

vidual- and family-level counseling com-

ponents could augment WIC system-

level messaging advocating smokefree

homes and children’s TSE protection.

The interacting effects of advice, mes-

saging, support, and accountability

across levels of influence could

enhance smokers’ effort to reduce TSE

compared with a single-level approach

alone.16,17 We applied this logic in

designing the multilevel BLiSS inter-

vention (AAR 1 MBI). We hypothe-

sized that integrating our WIC system-

level intervention with the individual-

and family-focused MBI elements

would result in a more effective inter-

vention would than AAR plus an

attention control intervention (AAR 1

control) in reducing bioverified child

TSE (primary outcome) and promoting

bioverified maternal smoking

abstinence.

METHODS

We used a parallel 2-group randomized

controlled design with assessments at

baseline, 3-month end of treatment,

and 12-month follow-up. In the trial, we

implemented brief tobacco interven-

tion in 10 Philadelphia, Pennsylvania,

WIC clinics. After AAR, we based ran-

domization on a permuted blocks

design with stratification by site and

presence of other smokers in the

home (yes/no). The design was guided

by CONSORT (Consolidated Standards

of Reporting Trials) criteria.18 Eligible

participants were English speaking,

mothers or female guardians, smokers,

and older than 17 years; owned a

smartphone; and had a child younger

than 6 years. Exclusion criteria included

pregnancy and conditions that could

interfere with the ability to provide

informed consent or follow procedures

(active psychosis, insufficient health

literacy, and nonnicotine drug depen-

dence). Figure 1 shows participant flow.

Procedures

Before enrolling participants, we con-

ducted a formative analysis of WIC

tobacco intervention practices to

inform our translation of pediatric

guidelines (AAR) to WIC operations.

We conducted eligibility and baseline

assessments via telephone and

then performed randomization and

in-home treatment orientation, during

which we collected children’s baseline

urine sample (to test for cotinine, a

TSE biomarker). Both groups received

information about cessation resour-

ces, nicotine replacement therapy

(NRT), condition-specific written
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materials, mobile app, and 12-weeks

of telephone counseling. Blinded

research staff conducted 3- and

12-month structured telephone

assessments followed by home visits

to obtain child urine cotinine and bio-

verify participants’ reported abstinence

(with saliva cotinine and expired car-

bon monoxide).

WIC system intervention (both groups).

Nutrition professionals trained by

investigators delivered AAR in routine

paper-based client enrollment work-

flow. In the clinics, trial staff put up

trial posters and set out pamphlets

highlighting TSE dangers, benefits of

smokefree homes and child TSE reduc-

tion, and AAR prompts to reflect

smokefree norms in the WIC system

and encourage WIC nutrition counse-

lors’ AAR delivery. During intake

assessments, WIC counselors offered

mothers information about TSE conse-

quences and advice about TSE reduc-

tion and referral to the trial.

Attention control intervention (AAR 1

control). These participants received

equivalent contact time as the AAR1

MBI group that included AAR plus

12 weeks of nutrition counseling with

parallel adjunctive treatment modalities.

Intervention included up to 5 sessions

with intersession texts; the Fooducate

app; and a multimedia tool kit from Ses-

ame Street Workshop called Food for

Thought: Eating Well on a Budget.

Multilevel multimodal behavioral inter-
vention (AAR 1MBI). Our published

protocol16 details this 12-week inter-

vention of evidence-based TSE-reduc-

tion and smoking cessation treatment

elements delivered across 7 modalities:

1. Up to 5 telephone counseling

sessions based on cognitive behav-

ioral therapy for smoking interven-

tion,19 evidence that smoking

parents are motivated to modify

smoking to protect children,20–22

and our previous trials23,24 in

which initial efforts with child TSE

protection are shaped toward quit-

ting as weeks progress;

2. The BLiSS mobile app—which was

modified from the National Cancer

Institute’s QuitPal25 and included

features for real-time self-monitor-

ing of smoking, child TSE, smoking

urges, and progress—with an app-

linked dashboard guided by coun-

selor feedback;

3. Eight weeks of NRT (via gum, patch,

or lozenge);

4. Intersession text messaging with

goal reminders and supportive

advice;

5. Ten animated video clips via text

covering topics parallel to counsel-

ing content;

6. A participant treatment binder with

written information and work-

sheets; and

7. A family-focused smokefree home

guide that contained materials

(e.g., no smoking signs) to facilitate

smokefree home maintenance and

child TSE protection.

Measures

We obtained outcome measures via

structured timeline follow-back inter-

views and bioverification. We assessed

2846 referrals received from clinics 

788 (27.7%) not eligible

647 (22.7%) never reached for screening

709 (24.9%) refused to screen 

396 (56.4% of eligible) randomized

197 allocated to control 
197 (100%) received clinic AAR

179 (90.9%) received telephone nutrition

education

199 allocated to MBI 
199 (100%) received clinic AAR

179 (89.9%) received telephone smoking

counseling

3-month follow-up 
179 (90.9%) complete

10 (5.1%) lost to follow-up

8 (4.0%) withdrawn 

3-month follow-up 
174 (87.4%) complete

14 (7.5%) lost to follow-up

11 (5.0%) withdrawn

12-month follow-up 
175 (88.8%) complete

14 (7.1%) lost to follow-up

8 (4.1%) withdrawn

12-month follow-up 
172 (86.4%) complete

14 (7.0%) lost to follow-up

13 (6.5%) withdrawn 

104 (14.8%) refused consent
202 (28.8%) passive refusal (never reached 

for consent, baseline survey, or home 

visit urine)

702 (24.7%) screened eligible

FIGURE 1— Trial Profile and Participant Flow: Babies Living Safe and
Smokefree Trial; Philadelphia, PA; 2015–2020

Note. AAR5Ask, Advise, Refer; MBI5multimodal behavioral intervention.
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child TSE as the reported number of

daily cigarettes to which the child was

exposed in the last 7 days, assaying

urine cotinine using a validated high-

performance liquid chromatography

with tandem high-resolution mass

spectrometry procedure (0.1 ng/mL

limit of quantitation). We bioverified

mothers who reported 7-day point

prevalence smoking abstinence with

saliva cotinine using NicAlert (Nymox

Pharmaceutical Corporation, Has-

brouck Heights, NJ) or expired carbon

monoxide (for participants actively

using NRT).

We assessed baseline demographics,

smoking history, and psychosocial vari-

ables, including variables planned as

control variables in outcome analyses:

nicotine dependence, other smokers at

home, and depressive symptoms. We

collected process measures to deter-

mine the level of participant adherence.

We calculated MBI dosage by summing

standardized variables representing

treatment engagement: minutes of

telephone counseling, number of BLiSS

app page views, number of videos

watched, weeks of NRT use at least 4 of

7 days, and frequency of referring to

the participant binder and family guide

(15never to 658 or more times).

Statistical Analyses

We conducted statistical analyses using

STATA version 15 (StataCorp, College

Station, TX) and SAS 9.4 (Cary, NC). First,

we examined data distributions. Child

cotinine was not normally distributed

and had extreme outliers. Therefore,

we winsorized values at each time point

that exceeded 3 SDs (20 values exceed-

ing 466 ng/mL), and then we log-

transformed data at each time point. In

our inferential analyses, we used an

intention-to-treat approach. We

compared change scores using ran-

dom effects linear regressions, with the

randomization arm as a fixed effect

and clinic as a random intercept to

account for potential clustering. To

investigate longitudinal trends in

reported TSE and cotinine levels, we

used multilevel random effects regres-

sions with random effects to account

for within-subject correlation over time

and within-clinic correlation. In these

models, we analyzed square roots of

exposure variables to normalize them.

We coded time as an ordinal variable

(i.e., 0, 1, 2). For abstinence analysis, we

used logistic regressions with random

intercepts for clinic and survey wave

indicator variables. We assessed the

balance of potential confounding varia-

bles between arms using linear or logis-

tic regressions with random intercepts

to account for within-clinic correlation.

Because more AAR1MBI participants

than AAR1 control participants

reported alcohol problems at baseline

(P5 .028), we added alcohol problems

(15 yes, 05no) to the list of a priori

control variables (e.g., other smokers).

No other baseline characteristics dif-

fered between randomization arms.

For missing data, we used the multiple

imputation approach of Raghunathan

et al.26,27 with 25 imputed data sets. Our

primary inferential analyses reported

results with multiple imputations. We

used complete case analyses for dosage

and adherence analyses. We bounded

imputed values so that none would be

outside possible ranges of variables

(e.g., no negative cotinine values).

RESULTS

WIC professionals advised and referred

2846 maternal smokers, of whom we

randomized 396 (Figure 1). The final

12-month attrition was 12.4%, and

there was no between-group differ-

ence. Table 1 displays the baseline

characteristics. For child TSE from

maternal smoking, there was a signifi-

cant effect of time (b520.15;

SE50.04; P, .001) and condition by

time (b520.19; SE50.06; P, .001).

Both groups reported reduced expo-

sure to mothers’ cigarettes over time,

with a greater reduction among AAR1

MBI mothers (Figure 2, a). Baseline nic-

otine dependence level (b50.22;

SE50.04; P, .001) and number of

other residential smokers (b50.14;

SE50.08; P, .046) were significantly

and positively associated with child TSE

frommothers.

Change in TSE from all sources also

showed significant effects of time (b5

20.15; SE50.05; P5 .002) and condi-

tion by time (b520.21; SE50.07; P5

.002; Figure 2, b) as well as significant

positive associations with nicotine

dependence (b50.22; SE50.05;

P, .001) and residential smokers (b5

0.59; SE50.10; P, .001). Child

cotinine results showed no effect of

condition, time, or condition by time.

Baseline nicotine dependence

(b50.12; SE50.03; P, .001) and

other residential smokers (b50.21;

SE50.05; P, .001) were significantly

and positively associated with cotinine.

We obtained child cotinine samples

from most participants who provided

reported child TSE: at 3 months, we did

not obtain samples from 6 AAR1 con-

trol and 8 AAR1MBI participants

reporting child TSE. At 12 months, we

could not collect 1 AAR1 control and

3 AAR1 MBI samples.

There was a significant treatment

effect on bioverified smoking abstinence

favoring AAR1 MBI (odds ratio [OR]5

9.55; 95% confidence interval [CI]5

1.54, 59.30; P5 .015) but no effect of

time or condition by time. The
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proportion of bioverified quitters was

relatively higher in the AAR1MBI group

than in the AAR1 control group at 3

months (7.0% [14/199] vs 1.0% [2/197])

and 12 months (7.5% [15/199] vs 3.6%

[7/197]). Bioverified abstinence was less

likely for those with higher nicotine

dependence (OR50.61; 95% CI50.38,

0.96; P5 .033). Prebioverified, self-

reported abstinence mirrored the pat-

tern of bioverified results: more AAR1

MBI than AAR1 control participants

reported abstinence at 3 months (8.0%

[16/199] vs 1.0% [2/197]) and 12months

(9.5% [19/199] vs 5.1% [10/197]). Also,

more AAR1MBI than AAR1 control

participants reported a quit attempt

greater than 24 hours (69.2% vs 55.0%;

P, .01), had more abstinent days during

treatment (14.47622.02 vs 3.6169.85

days; P# .001), and had more days to

relapse after quitting (25.53640.03 vs

14.23626.70 days; P, .01).

Process analysis showed that 61% of

participants reported that their refer-

ring WIC counselor fully complied with

the “advise” step of the clinic protocol.

About 90% of participants in each

group received at least some telephone

intervention (Figure 1). MBI group

telephone counselors maintained

90.0% or greater fidelity throughout

the trial: the mean fidelity score on

checklists of 121 random session

recordings was 9.7960.49 among

10 items (15 achieved and 05not

achieved for each item). Table 2 shows

that participants reported receiving the

intended condition-specific treatment

elements and that AAR1 MBI

participants, compared with AAR1

control, reported greater effort in

smoking treatment–related activities.

The provision of NRT to AAR1 MBI par-

ticipants led to much higher NRT initia-

tion rates in that group than in the AAR

1 control group. There were no group

differences in use of cessation medica-

tions (e.g., varenicline) or additional

counseling. For example, approximately

3% of participants in both groups

reported cessation medication use;

and 14.5% of AAR1 control partici-

pants compared with 9.0% of AAR1

MBI participants received additional

treatment from the PA Free Quitline.

AAR1MBI participants completed an

average of 3.10 (SD51.66) telephone

counseling sessions, with 64.3% of par-

ticipants completing more than 3

TABLE 1— Participant Baseline Characteristics: Babies Living Safe and Smokefree Trial; Philadelphia,
PA; 2015–2020

Participant Characteristic
AAR 1 Control (n5197),

Mean 6SD or %
AAR 1 MBI (n5199),

Mean 6SD or % 2-Tailed P

Maternal age, y 30.4 66.6 29.8 66.4 .31

Maternal African American race 70.1 71.4 .95

Mother married/living with partner 36.6 37.2 .84

Maternal education less than high school 60.4 62.3 .82

Maternal unemployment 53.8 62.8 .05

Maternal problem drinking (alcohol)a 6.1 12.6 .028

Maternal significant depressive symptomsb 45.2 45.2 .85

Other smokers living in home (% yes) 49.8 50.3 .87

Smoking ban in home 40.6 39.7 .97

Maternal nicotine dependence, time starts smoking after waking, min .28

. 60 9.6 12.6

31–60 19.3 12.6

6–30 34.0 31.6

, 6 37.1 43.2

Maternal cigarettes smoked per day 8.9 65.2 8.8 65.6 .71

Child urine cotinine (log) 0.97 60.57 0.98 60.63 .88

Child age, mo 29.2 619.1 31.3 620.8 .39

Child biological female 45.2 51.3 .25

Note. AAR5Ask, Advise, Refer; MBI5multimodal behavioral intervention.

aMeets criteria for problem drinking on the TWEAK (tolerance, worried, eye-opener, amnesia, cut down alcohol screening test).
bSignificant depressive symptoms (a score $10 on the 10-item CES-D [Center for Epidemiologic Studies Depression Scale]).
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sessions. Mean app use was 16.48

(SD517.52) days, with most use occur-

ring in the first week and tapering over

time. Despite more than half of AAR1

MBI participants initiating NRT, only

14.3% used NRT at least 4 days per

week over 8 weeks. Approximately 68%

referred to their participant written

materials more than once (28.9% did so

4 or more times), and 50.9% used the

family guide more than once (16.8% did

so 4 or more times), whereas 91.5%

watched at least 1 video (60.8% watched

at least 4). Greater treatment dosage

across all treatment modalities was asso-

ciated with lower reported child TSE to

maternal smoking (r520.24; P5 .038)

and all sources (r520.26; P5 .024) at 3

months and more days abstinent during

treatment (r50.26; P5 .02).

Dosage–outcome associations within

modalities suggested that telephone

counseling was the most integral mode

of intervention. For example, completing

more BLiSS counseling sessions was

related to the following outcomes: lower

child cotinine at 3 (r520.19; P5 .016)

and 12 months (r520.24; P5 .002),

bioverified abstinence at 3 months

(r50.19; P5 .01), adoption of an indoor

smoking ban at 3 (r50.23; P5 .001) and

12 months (r50.18; P5 .013), lower

reported child TSE frommaternal smok-

ing (r520.23; P5 .003) and all sources

(r520.24; P5 .001) at 3 months, and

more days abstinent during treatment

(r50.34; P, .001). By contrast, more

weeks of NRT use and more app use did

not relate to outcomes. Greater use of

videos was associated with lower child

cotinine at 3 months (r5 –0.16; P5 .04)

and more abstinent days during treat-

ment and follow-up (P, .01).

DISCUSSION

Our primary hypothesis that the AAR1

MBI intervention would promote

greater reductions in child TSE than the

AAR1 control intervention was sup-

ported by reported TSE results, consis-

tent with results showing that AAR1

MBI mothers were more likely to adopt

residential smoking bans. However,

there was no change in child cotinine in

either group. Results did support our

hypothesis that the AAR1MBI partici-

pants would demonstrate higher bio-

verified abstinence rates than the AAR

1 control group. AAR1 MBI partici-

pants also had more days abstinent

and days to relapse. Higher baseline

nicotine dependence was associated

with less success across all outcomes,

and having more smokers living in the

home was associated with greater child

exposure.

The treatment effects on reported

TSE reduction and adoption of residen-

tial smoking restrictions in this trial

were consistent with previous stud-

ies.11,23,24 Our result showing no child

cotinine reductions in either group is

inconsistent with some previous find-

ings.11 For example, in some trials, child

a
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(Adjusted Means and SDs): Babies Living Safe and Smokefree Trial;
Philadelphia, PA; 2015–2020

Note. AAR5Ask, Advise, Refer; MBI5multimodal behavioral intervention.
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cotinine decreased equally in both

experimental and control groups over

time. We are aware of only 1 trial tar-

geting low-income maternal smokers

that demonstrated greater bioverified

TSE reduction in experimental versus

control groups.23 However, compared

with BLiSS, that trial’s experimental

group had more counseling sessions

over 16 weeks. This point has rele-

vance, considering the AAR1MBI

within-group analysis: greater counsel-

ing dosage was related to significantly

lower child cotinine. Additionally,

improving WIC counselor adherence to

AAR could improve the impact of multi-

ple channels delivering TSE-reduction

messaging. Better provider adherence

(.80% of participants reporting pedia-

tricians’ full compliance to AAR proce-

dures) occurred in our previous primary

care–initiated multilevel intervention,24

and child cotinine declined significantly

in the entire study sample.

Plausible explanations for the null

child cotinine results, despite reported

reductions in child TSE, include limita-

tions of reported versus observable

measurement of TSE. For example,

when reporting child TSE, participants

are asked to recall days, times, loca-

tions, and sources of exposure. They

may miss TSE occurring when their

child is not in their direct care. Addition-

ally, even though maternal smoking is a

primary source of child TSE, cotinine

levels can be affected by thirdhand

smoke contamination, which tends to

be elevated in low-income residential

units even when parents report no

indoor smoking.28,29 Residual tobacco

contaminants and nicotine accumula-

tion on indoor surfaces, walls, and fur-

nishings are redispersed for months—

even after smokefree home adoption

or cessation. In 1 study,30 child cotinine

and residential tobacco contaminants

were 5 to 7 times higher in homes of

smokers who achieved indoor smoking

bans than in nonsmokers’ homes. Such

evidence points to the importance of

promoting household smoking bans

and maternal smoking abstinence.

The abstinence results in this trial are

notable, particularly because the sam-

ple of high-risk maternal smokers was

not seeking smoking treatment at the

WIC clinic encounter (AAR). Moreover,

the outcome was bioverified and the

treatment effect was observed using

an attention control that included a

clinic-based tobacco intervention. In a

systematic review of trials targeting

smoking parents, only 1 of 18 studies

used a tobacco intervention control

group and demonstrated the main

effect of treatment on bioverified absti-

nence rates.31 Two more recent trials

targeting smoking parents have dem-

onstrated main effects of experimental

treatment on bioverified abstinence

rates compared with a standard care

TABLE 2— Group Differences in Intervention Efforts Assessed at 3-Month Follow-Up: Babies Living Safe
and Smokefree (BLiSS) Trial; Philadelphia, PA; 2015–2020

Intervention Process Variable
AAR 1 Control (n5197),

Mean6SD
AAR 1 MBI (n5199),

Mean6SD 1-Tailed P

Learned new information about nutritiona 3.5560.66 3.1860.84 , .001

Learned how sugary drinks can be unhealthya 3.5160.68 2.9660.93 , .001

Learned new strategies for quitting smokinga 2.8160.95 3.3460.77 , .001

How often did you use the BLiSS family guideb 2.0461.09 2.3461.05 .009

How often did you use the project appb 3.8161.72 4.7361.59 , .001

How often did a counselor support your effort to change smoking
(TSE reduction, cessation)c

9.8562.32 10.6761.84 , .001

How often do you protect your child from TSEd 35.2665.03 36.5665.22 .001

Do you have household restrictions around indoor smokinge 2.2260.61 2.3460.60 .040

How often do you use urge management strategiesf 28.5968.26 31.7669.67 , .001

Have you used any nicotine replacement therapy (yes) 8.3 54.1 , .001

Note. AAR5Ask, Advise, Refer; MBI5multimodal behavioral intervention; TSE5 tobacco smoke exposure.

aSingle item: 15 strongly disagree to 45 strongly agree.
bSingle item: 15never, 25once, 352–3 times, 45$4 times.
c4-items: 15never, 25 rarely, 35 sometimes, 45always.
d11-items, cross-context TSE protections: 15never, 25 rarely, 35 sometimes, 45 always.
eSingle item: 15no restrictions, 25 smoking only in designated spaces, 35 indoor ban.
f12-items: 15never, 25 rarely, 35 sometimes, 45often.
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tobacco intervention control group.23,24

Another notable finding was the AAR1

MBI group’s high rate of NRT initiation,

given the pervasively low uptake of NRT

in low-income and racial minority com-

munities. However, relatively few partic-

ipants reported sustained NRT use, and

greater use was not related to cessa-

tion. More individual-level counseling to

guide proper NRT use or incentives to

motivate sustained NRT use could facili-

tate a greater likelihood of cessation.

Although results suggest promising

potential for the multilevel BLiSS inter-

vention for low-income maternal

smokers, the null cotinine results and

relatively low absolute quit rates warrant

future modifications and enhance-

ments. An ecological framework could

guide the integration of enhancements

targeting multiple determinants of

smoking across levels of influence. For

example, at the biological level, future

trials could address the effects of ele-

vated nicotine dependence on TSE and

cessation outcomes and enhance NRT

effects on cessation with combination

NRT. At the clinic level, future trials could

improve providers’ AAR adherence by

embedding decision aids in electronic

health systems. Because the family-level

treatment components in BLiSS were

minimal and the effect of other smokers

in the home undermined TSE protec-

tions, future trials could explore the util-

ity of family counseling components. At

the community and policy levels, health

communication campaigns and tobacco

legislation (including zoning that

restricts proliferation of tobacco ven-

dors in low-income neighborhoods)

could amplify WIC agency efforts

encouraging families to reduce child

TSE.

Finally, BLiSS outcomes suggest that

behavioral counseling grounded in

social cognitive theory and cognitive

behavioral therapy processes that tar-

get individual-level determinants could

be the keystone in a multilevel interven-

tion for smoking behavior change.

Based on our evidence that higher dos-

age of telephone counseling was

related to improved outcomes, future

studies could explore ways to improve

participants’ treatment engagement.

One evidence-based strategy is contin-

gency management with financial

incentives to facilitate session adher-

ence and bioverified abstinence.32,33

The potential utility of financial incen-

tives as an adjunct in the BLiSS model

is compelling, particularly given the

increasing enthusiasm for this method

among key stakeholders, including pub-

lic and private insurers.34

Limitations

Limitations in this trial include incom-

plete information about AAR implemen-

tation. Our interpretation of results is

also limited to the target population

and inclusion criteria constraints on the

sample. However, we assert that the

BLiSS model is a pragmatic treatment

model that could be translated to reach

and engage broader populations of

low-income smokers (an assertion a

future dissemination and implementa-

tion trial could test). Similarly, a more

pragmatic approach with fewer efficacy

trial–related constraints would help

inform future dissemination efforts.

Public Health Implications

Our findings suggest that a multilevel

MBI package initiated in WIC was

acceptable, feasible, and efficacious in

promoting long-term smoking absti-

nence and reported child TSE reduc-

tion. Importantly, these results occurred

in a population that experiences

elevated barriers to initiating smoking

treatment and achieving abstinence.

Because we designed BLiSS as a prag-

matic intervention (embedded in rou-

tine patient flow, based on standard

care for clinic-based intervention, and

modeled after quitline best practices),

this approach could be readily adopted

across state WIC systems or similar

community-based safety net programs

in partnership with state quitlines. Such

implementation would be similar to

existing medical system e-referral links

to quitlines. Therefore, disseminating

this approach would have a large

impact on a persistent public health pri-

ority, reducing tobacco-related morbid-

ity and mortality in low-income commu-

nities bearing the greatest burden.

Future iterations of the BLiSS

approach could improve smoking treat-

ment outcomes further by including

strategies that use the growing evi-

dence that treatment adherence and

abstinence rates can be increased with

contingency management—an inter-

vention strategy gaining favor among

public and private insurers.34 To

improve child TSE-reduction outcomes,

future treatments could include pro-

gramming to reduce thirdhand smoke

(the residual environmental nicotine

and tobacco contaminants that affect

exposure and cotinine levels even after

indoor smoking bans and cessation).

Embedding future, novel intervention

strategies in a behavioral ecological

framework could amplify treatment

effects on abstinence and child TSE

outcomes through synergistic influen-

ces across levels of behavior change

determinants.
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Exposure to Inclusive Language and
Well-Being at Work Among Transgender
Employees in Australia, 2020
Francisco Perales, PhD, Christine Ablaza, PhD, and Nicki Elkin, MBA

See also Ross et al., p. 360.

Objectives. To provide empirical evidence of the positive effects of exposure to inclusive language on

trans employees’ well-being.

Methods. We leveraged unique data from a large Australian national survey of workplace diversity and

inclusion (2020 Australian Workplace Equality Index Employee Survey), focusing on a subset of trans

respondents (n5453). We derived self-reported and aggregate-level measures of exposure to trans-

inclusive language and created a multidimensional index of employee well-being. We examined their

relationships using fully adjusted random-intercept multilevel regression models.

Results. We found strong, positive, and statistically significant associations between different indicators

of exposure to inclusive language at work and trans employees’ well-being. These relationships were

large in magnitude and emerged in the presence of an encompassing set of sociodemographic and

workplace controls, including other markers of workplace diversity and inclusion (e.g., victimization

experiences and identity disclosure).

Conclusions. Our results provide robust evidence indicating that efforts to foster inclusive language at

work can yield substantial, positive effects on trans people’s feelings of belonging and inclusion, thereby

contributing to their overall socioeconomic integration. (Am J Public Health. 2022;112(3):482–490. https://

doi.org/10.2105/AJPH.2021.306602)

A wealth of research has docu-

mented that trans people—

encompassing binary transgender men

and women, nonbinary people, and

agender people—are at comparatively

greater risk of poverty and social exclu-

sion, homelessness, and family estrange-

ment1,2 and have a greater likelihood of

developing mental health problems and

disorders.3,4 The profound and multidi-

mensional disadvantage experienced by

trans people has been traced to the

unique stressors facing this group,

including stigma and discrimination

stemming from deep-rooted hetero-

and cis-normative social structures, envi-

ronments, and day-to-day practices.5–8

These stressors extend also to the

domain of work, from which trans peo-

ple are routinely excluded.9 For

instance, the odds of unemployment

are 3.2 times greater among trans indi-

viduals than cisgender individuals in

the United States,10 and 43% of trans

people in Germany reported experien-

ces of work-related discrimination in a

2-year period.11 In addition, studies

have documented multiple barriers to

career progression among trans peo-

ple, including discrimination in recruit-

ment and promotion, high turnover,

workplace bullying and ostracism, and

low job satisfaction.12–14 The precari-

ous situation of trans employees has

fueled recent academic interest in the

factors that contribute to better and

worse work-related experiences among

this group. One important factor, and

the focus of this study, is exposure to

inclusive language practices.

Language is a powerful vehicle not

only for individuals to express their

gender but also to validate or invalidate

other people’s genders. Gendered lan-

guage is particularly salient to trans

individuals’ sense of self, given the dis-

cordance between their assigned and

correct genders.15 As they affirm their

gender, many trans people change

their first names or choose to be

referred to with personal pronouns
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that differ from those corresponding to

their sex assigned at birth.16 For exam-

ple, a trans woman may begin using

feminine (i.e., she/her) or gender-neutral

(e.g., they/them/their) pronouns.

Misgendering and mispronouning

are 2 important types of language-

related microaggressions faced by

trans individuals within the workplace

and elsewhere. Misgendering occurs

when people use gendered language

that does not match how a trans per-

son identifies (e.g., describing a trans

man as a woman), whereas mispro-

nouning occurs when people use incor-

rect personal pronouns to refer to a

trans person (e.g., using he/his/him

pronouns to refer to a binary trans

woman).17,18 Research indicates that

both misgendering and mispronouning

are relatively common, particularly

within the workplace.1,17,19

A small but growing body of research

has pointed to the importance of expo-

sure to inclusive language—across

social settings and at different points

over the life course—for the well-being

of trans people. This research has pro-

posed that misgendering and mispro-

nouning foster feelings of disrespect,

invalidation, dismissiveness, alienation,

and dysphoria among these individu-

als.20 Some pioneering studies have

begun to provide associated empirical

evidence through the use of adolescent

samples.21,22 For example, in their

investigation of a US sample of 129

trans adolescents, Russell et al.22 found

that depressive symptoms and suicidal

behaviors decreased when these ado-

lescents were allowed to use their

chosen name in a greater number of

settings (e.g., at home and at school).

Studies focusing on trans adults are

relatively scarce. Most rely on qualita-

tive methodologies,23–25 precluding

examination of generalizable patterns.

A notable exception is McLemore’s

analysis of a US sample of transgender

adults, which showed that frequency of

misgendering was positively associated

with psychological distress.26,27 In the

workplace, more specifically, Huffman

et al. analyzed survey data from a sam-

ple of 263 gender-diverse individuals in

the United States.20 Their findings indi-

cated that coworkers’ use of correct pro-

nouns and titles contributed to trans

employees’ perceptions of workplace

support, and this in turn increased their

job and life satisfaction. Although

these studies collectively suggest a

link between inclusive language and

well-being, the degree to which expo-

sure to trans-inclusive language affects

the well-being of trans employees

remains an open question.

To date, investigating these relation-

ships empirically has been challenging

owing to a scarcity of suitable data.

Trans people are a small population

group,28 and their numbers in popula-

tion studies are usually insufficient for

separate analysis. Furthermore, exist-

ing surveys often lack key information

to identify trans respondents (e.g., sex

assigned at birth and gender identity).

In addition, few data sets collect infor-

mation on both employees’ use of

trans-inclusive language and workplace

well-being. This study overcomes these

issues by leveraging unique data from

an Australian survey on diversity and

inclusion within the workplace: the Aus-

tralian Workplace Equality Index (AWEI)

Employee Survey. These data offer a

rare opportunity to empirically examine

how exposure to trans-inclusive lan-

guage is associated with trans employ-

ees’ well-being. On the basis of the

reviewed theoretical and empirical

literature, we expected to observe

strong, positive associations between

these 2 constructs.

METHODS

Data for the AWEI Employee Survey are

collected by Pride in Diversity, a pro-

gram that is part of ACON Health, Aus-

tralia’s largest not-for-profit lesbian,

gay, bisexual, trans, and queer (LGBTQ)

community health organization. The

aim of this annual, repeated cross-

sectional survey is to document the

impact of LGBTQ inclusion initiatives on

organizations and their employees.29

Our study is based on data from the

2020 survey, which were collected

through an online questionnaire issued

to employees within organizations that

were either members of Pride in Diver-

sity or chose to participate. Participa-

tion of individual employees was

voluntary.

The initial sample comprised more

than 31000 individuals from 149

organizations across a wide range of

sectors and industries. Given the focus

of this study, we analyzed data only

from employees who identified as

transgender, nonbinary, or agender (or

as a member of another nondeter-

mined gender minority group) and who

had completed the survey modules on

well-being and exposure to inclusive

language. This yielded an analytic sam-

ple of 453 employees across 104 differ-

ent employers.

Measures

Employee well-being. Our outcome vari-

able was a composite index of

employee well-being constructed by

combining respondent-reported infor-

mation on different domains of work-

place inclusion and belongingness.

Respondents who identified as gender

or sexuality diverse were asked to rate

their degree of agreement with 7
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statements on a scale ranging from

1 (strongly disagree) to 5 (strongly

agree). The statements were as follows:

(1) “I feel mentally well at work,” (2)

“I feel safe and included within my

immediate team,” (3) “I feel accepted

for who I am,” (4) “I feel I can be myself

at work,” (5) “I feel productive at work,”

(6) “I feel engaged with the organization

and my work,” and (7) “I feel a sense of

belonging here.” More than 99.5%

of respondents who reached this part

of the questionnaire provided responses

for each of the 7 statements.

The 7 scores were averaged into an

index ranging from 1 to 5. For easier

interpretation, the index was subse-

quently rescaled to range from 0 (worst

possible employee well-being) to 100

(best possible employee well-being).

Rescaling was accomplished through

the following linear transformation: new

index5 (original index2 1)3 25. The

resulting scale featured a remarkable

degree of internal consistency (Cron-

bach a50.92). In addition, results from

a principal component analysis pro-

vided strong evidence of unidimension-

ality, with only a single factor having an

eigenvalue above 1 (eigenvalue54.13).

This factor explained 69% of the variance,

and all of the items were positively and

strongly correlated with it (r50.74–0.88;

for details, see the appendix, available as

a supplement to the online version of

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

scale’s mean was 71.45, and its standard

deviation was 23.13.

Exposure to trans-inclusive language.

Our key explanatory variables were

4 measures of the degree to which

trans employees were exposed to

trans-inclusive language at work. The

first 2 indicators were based on trans

respondents’ self-assessments. They

were taken from survey items gauging

trans employees’ level of agreement

with 2 statements pertaining to their

experiences at work: “People make an

effort to use my personal pronouns”

and “I have been deliberately misgen-

dered last year.” Responses were

made on a Likert scale ranging from 1

(strongly disagree) to 5 (strongly

agree); a “not applicable” option was

also included. The 2 variables entered

the base models as a set of dummy

variables. “Strongly disagree” was arbi-

trarily designed as the reference cate-

gory to which each of the other

response categories was compared. In

additional models, for parsimony,

these variables were recast as

continuous-level variables, with an

additional dummy variable denoting

whether respondents fell into the “not

applicable” category to pre-

serve linearity.

The third and fourth indicators

approximated the cultural climate con-

cerning language use in the organiza-

tions where trans employees worked.

To derive these indicators, we exploited

the multilevel structure of the AWEI

Employee Survey data, with employees

nested within organizations. Specifi-

cally, we aggregated responses to 2

survey items posed to all cisgender

heterosexual individuals who worked

within the same organizations as our

focal trans respondents. The 2 items

prompted these cisgender heterosex-

ual individuals to rate their degree of

agreement with the following state-

ments: “I would be comfortable using

they/their/them personal pronouns for

a non-binary person at work” and “I

would be comfortable referring to a col-

league by a different name or personal

pronouns if they were affirming their

gender (transitioning) at work.”

Responses were made on a Likert scale

ranging from 1 (strongly disagree) to 5

(strongly agree). These aggregated,

organization-level measures entered

the models as continuous-level

variables.

Control variables. Several variables

were used as model controls to mini-

mize the risk of omitted-variable bias.

All models included measures of

respondents’ gender identity (trans

man, trans woman, nonbinary,

agender, different identity, prefer not

to say), age group (less than 24 years,

25–44 years, 45 years or older), educa-

tional level (degree, lower), culturally

and linguistically diverse background

(yes, no), Indigenous self-identification

(yes, no), workplace location (urban,

rural), job level (senior/executive, mid-

dle management, regular employee),

employment sector (government, pri-

vate sector, other), and organization

size (less than 500 employees,

501–8000 employees, more than 8000

employees). Inclusion of more disag-

gregated measures of occupation and

industry was not possible owing to

small cell sizes. As is customary in

research conducted in Australia, the

culturally and linguistically diverse back-

ground and Indigenous measures were

used to approximate race/ethnicity.

The small amounts of missing data

on age (n54), Indigeneity (n55), and

culturally and linguistically diverse back-

ground (n55) were addressed through

mode imputation. Missing data on

organization size (n563) were more

prevalent and dealt with through inclu-

sion of a dummy variable denoting

missing cases.

Some of our models were further

adjusted for variables capturing work-

place diversity and inclusion factors

(beyond exposure to inclusive lan-

guage) that could affect trans employ-

ees’ well-being. These variables were
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based on items in which trans respond-

ents rated their degree of agreement

with several statements on a Likert

scale ranging from 1 (strongly disagree)

to 5 (strongly agree). The statements

were as follows: (1) “I have been the tar-

get of unwanted jokes due to my gen-

der diversity last year,” (2) “I have been

the target of bullying/harassment due

to my gender diversity last year,” (3)

“I can freely use gendered toilets of

choice without opposition here,” (4)

“Most people I work with are aware of

my gender diversity,” and (5) “There are

people within the organization similar

to me.” All of these variables also

included a “not applicable” category.

For parsimony, these variables

entered the models as continuous-level

variables, with an additional dummy

variable identifying respondents who

fell into the not applicable category.

Table A (available as a supplement to

the online version of this article at

http://www.ajph.org) shows descriptive

statistics for all analytic variables.

Analytic Approach

We used a series of multilevel (random-

intercept) regression models to exam-

ine associations between our outcome

variable capturing trans employees’

well-being and our key explanatory vari-

ables capturing exposure to trans-

inclusive language.30 These models fully

accounted for the hierarchical nature

of the AWEI Employee Survey data, with

employees (level 1) nested within

organizations (level 2), generating

appropriate parameter estimates and

standard errors. The models can be

formally expressed as follows:

Wio5ao1bLio1gCio1dDio1eio(1)

where i and o represent individuals and

organizations,W is an index of employee

well-being, L is a given indicator of expo-

sure to trans-inclusive language, C is a

set of base control variables, D is a set of

additional controls for workplace diver-

sity and inclusion factors, a is a model

intercept that is allowed to vary across

organizations, e is an idiosyncratic error

term, and b, g, and d are parameter esti-

mates (i.e., model coefficients) to be

estimated.

We initially estimated models including

only the explanatory variables capturing

exposure to trans-inclusive language—

one at a time—and the base control var-

iables (base models). We then estimated

models including additional controls for

workplace diversity and inclusion factors

(augmented models). The 2 sets of esti-

mates had advantages and disadvan-

tages relative to each other. On the one

hand, the base models were less likely to

yield parameter estimates for the lan-

guage variables that were downward

biased owing to collinearity and overcon-

trolling because of the presence of the

other workplace diversity and inclusion

factors. On the other hand, the aug-

mented models were less likely to suffer

from omitted-variable bias caused by a

failure to include important predictors of

trans employee well-being.

RESULTS

In this section, we present the results

of the random-intercept multilevel

regression models. We first discuss the

results of the base regression models

and then the results of the augmented

models.

Base Regression Models

Table 1 presents abridged results from

our base regression models. Models 1

and 2 show the results for the explana-

tory variables capturing self-reported

exposure to trans-inclusive language.

Trans employees who perceived that

their colleagues made an effort to use

their personal pronouns reported

greater levels of well-being (model 1).

For example, on a scale from 0 to 100,

there was a 43-unit difference in the

well-being index between trans

employees who strongly disagreed and

those who strongly agreed with the rel-

evant statement (b543.25; P, .01).

Similarly, experiences of deliberate mis-

gendering were negatively associated

with trans employees’ well-being

(model 2). For instance, there was a

20-unit difference in the well-being

index between trans employees who

strongly disagreed and those who

strongly agreed with the relevant state-

ment (b5220.45; P, .01). Results of

analogous base regression models

introducing the trans-inclusive lan-

guage variables in a continuous metric

are presented in Table C (available as a

supplement to the online version of

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

Models 3 and 4 show the results for

the explanatory variables capturing

aggregate-level, derived measures of

exposure to trans-inclusive language.

Trans employees’ well-being was higher

when others in their organization

reported being comfortable using they/

their/them pronouns (model 3:

b512.92; P5 .04) and when their col-

leagues reported being comfortable

using a different name or pronouns for

a person who transitioned at work

(model 4: b515.96; P5 .04).

The magnitude of these relationships

can be better grasped by visual inspec-

tion of the different panels in Figures 1

and 2. These figures plot predicted

means in employee well-being across

categories or values of the inclusive lan-

guage variables. All panels reveal mono-

tonic, or nearly monotonic, increases in
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trans employee well-being as exposure

to trans-inclusive language increases.

The magnitude of the effect appeared

substantial.

The parameter estimates for the con-

trol variables are presented in Table B

(available as a supplement to the online

version of this article at http://www.

ajph.org). Although these estimates are

not of key interest to our research

aims, they revealed that few other soci-

odemographic or employer variables

significantly predicted trans employees’

well-being. As an exception, we found a

positive association between a cultur-

ally and linguistically diverse back-

ground and employee well-being.

Augmented Regression
Models

Table 2 presents the results of aug-

mented models that included additional

variables capturing non-language-related

workplace diversity and inclusion factors.

For parsimony and comparability, all of

the new variables as well as the self-

reported language variables were

introduced in the models in a continuous

metric.

With the addition of the new varia-

bles, the parameter estimates for 3 of

the 4 inclusive language variables

remained statistically significant and in

the expected direction. As an exception,

the parameter estimate for the self-

reported misgendering variable was no

longer statistically significant in these

models, which may have occurred

because of misgendering being perceived

as a form of bullying or harassment by

trans people. Overall, this pattern of

results suggests that the effect of expo-

sure to inclusive language on trans

employees’ well-being was independent

of the effect of other diversity and inclu-

sion factors that characterize workplace

culture.

The parameter estimates for the

additional workplace diversity and

inclusion variables were largely consis-

tent with expectations. As can be seen

in model 5, for example, trans employ-

ees reported significantly greater well-

being at work if they had not been the

target of jokes (b525.09; P, .01) or

bullied or harassed (b522.91;

P5 .01), if they could use gendered toi-

lets of their choice (b52.27 P, .01), if

they were “out” to their coworkers

(b53.73; P, .01), and if they had col-

leagues who were similar to them

(b54.76; P, .01). These relationships

are visually represented in Figure A

(available as a supplement to the online

version of this article at http://www.

ajph.org), which plots predicted means

in employee well-being across values of

the different diversity and inclusion var-

iables based on the results of model 5.

DISCUSSION

This study has provided novel empirical

evidence of positive effects of exposure

TABLE 1— Abridged Results of Base Models of Employee Well-
Being: Australian Workplace Equality Index Employee Survey, 2020

Variable b (95% Confidence Interval)

Model 1 (R250.23)

Coworkers use respondent’s pronouns

Strongly disagree (Ref) 0

Disagree 14.57 (4.05, 25.10)

Neither agree nor disagree 20.30 (10.28, 30.33)

Agree 29.07 (19.45, 38.69)

Strongly agree 43.25 (33.37, 53.13)

Not applicable 24.81 (15.63, 33.99)

Model 2 (R250.12)

Respondent was deliberately misgendered

Strongly disagree (Ref) 0

Disagree 24.23 (–10.73, 2.26)

Neither agree nor disagree 211.67 (–19.35, –3.99)

Agree 215.93 (–24.36, –7.50)

Strongly agree 220.45 (–29.28, –11.61)

Not applicable 26.34 (–12.19, –0.50)

Model 3 (R250.07)

Colleagues comfortable using “they” pronouns 12.92 (0.55, 25.30)

Model 4 (R250.07)

Colleagues comfortable using different name/
pronouns

15.96 (0.54, 31.39)

Note. Employee n5453, organization n5104. Data are unstandardized coefficients from random-
intercept regression models. Models differ in the measure used to approximate exposure to trans-
inclusive language (model 1: coworkers use respondent’s pronouns; model 2: respondent was
deliberately misgendered; model 3: colleagues are comfortable using “they” pronouns; model 4:
colleagues are comfortable using different name/pronouns). All models were adjusted for base
control variables (gender identity, age group, educational level, culturally and linguistically diverse
background, Indigenous self-identification, workplace location, job level, employment sector, and
organization size). For full sets of parameter estimates for the control variables, see Table B
(available as a supplement to the online version of this article at https://www.ajph.org).
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to inclusive language among trans

employees. Using unique survey data

from Australia, we found strong, posi-

tive, and statistically significant associa-

tions between multiple markers of

exposure to trans-inclusive language

and trans employees’ well-being. These

relationships emerged in the presence

of an encompassing set of control vari-

ables and, in 3 of 4 cases, in models fur-

ther adjusted for other workplace

diversity and inclusion factors.

Altogether, the results indicate that the

positive effects of exposure to trans-

inclusive language are not the product

of confounding and operate indepen-

dently of the effects of other workplace

characteristics. Furthermore, these

effects were more often statistically sig-

nificant than those of the control varia-

bles (e.g., employee gender identity,

ethnicity, or age and employer size, sec-

tor, or location) and were of a magni-

tude similar to that of other workplace

diversity and inclusion variables with

similar metrics (e.g., experiences of bul-

lying and harassment).

Our findings are thus consistent with

the results of a few earlier studies

exploring relationships between inclu-

sive language and trans people’s well-

being in samples of adolescents21,22

and adults.20,26,27 However, this study

was the first to our knowledge to quan-

tify the direct impact of inclusive lan-

guage use on a multidimensional mea-

sure of trans well-being in the

workplace context. In addition, it was

among the first to empirically demon-

strate the contributing role of other

workplace diversity and inclusion fac-

tors in the well-being of trans employ-

ees, including being the victim of jokes

or bullying, being able to use gendered

toilets of choice, being “out” to cow-

orkers, and recognizing similar others

within the organization.20

Strengths and Limitations

Our study featured several strengths

stemming from the unique properties

of the AWEI Employee Survey data.

First, our analyses were based on the

largest sample of trans people of all

similar studies (n5453). This sample

size enabled us to examine the rela-

tionships of interest through complex

multivariable regression models
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FIGURE 1— Predicted Employee Well-Being by Level of Exposure to
Trans-Inclusive Language From Base Regression Models (a) 1 and (b) 2:
AustralianWorkplace Equality Index Employee Survey, 2020

Note. Data are predicted marginal effects based on the results of models 1 (employees perceived
that colleagues made an effort to use their personal pronouns) and 2 (employees experienced delib-
erate misgendering). Covariates are held at their actual values. Whiskers denote 95% confidence
intervals.
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adjusted for a range of confounders

within a multilevel framework. Second,

we had access to 4 different measures

of exposure to trans-inclusive language

at work, including measures based on

trans respondents’ self-reports and

measures constructed out of aggregate

reports from their colleagues. The fact

that our results were consistent across

all measures speaks of their robust-

ness. Furthermore, we constructed and

used a nuanced, multidimensional indi-

cator of employee well-being captured

via information from 7 items tapping

different facets of the concept (e.g.,

safety, acceptance, productivity).

There were, nevertheless, some limi-

tations to our research. First, the AWEI

Employee Survey is a voluntary, opt-in

survey for both employees and employ-

ers that relies on a nonprobabilistic

sampling approach. As a result, any

measures of statistical inference used

in this study need to be interpreted

with a degree of caution. This limitation

is shared with other studies in the

field,20,26,27 highlighting the need for

future research to corroborate our

findings with probabilistic samples. The

organizations that chose to participate

in the AWEI Employee Survey may

feature more “progressive” workplace

cultures than those that did not partici-

pate. Therefore, it remains unclear

whether our results can be extrapo-

lated to other organizations.

Second, because of data unavailability

or modest cell sizes, we were unable to

adjust our models for employee income;

separate ethnicity, language background,

and migrant status indicators; or highly

disaggregated measures of occupation

and industry sector. Finally, although

exhibiting favorable statistical properties,

the survey measures used in our analy-

ses, including the focal explanatory and

outcome variables, have to our knowl-

edge not been formally validated.

Public Health Implications

Work-related experiences and out-

comes are important determinants of

health.31 As such, our results point to

levers that employers and policymakers
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FIGURE 2— Predicted Employee Well-Being by Level of Exposure to
Trans-Inclusive Language From Base Regression Models (a) 3 and (b) 4:
Australian Workplace Equality Index Employee Survey, 2020

Note. Data are predicted marginal effects based on the results of models 3 (colleagues reported
being comfortable using they/their/them pronouns) and 4 (colleagues reported being comfortable
using a different name or pronouns for a person who transitioned at work). Covariates are held at
their actual values. Whiskers denote 95% confidence intervals.
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can use to improve the health and well-

being of trans individuals. They indicate

that efforts to foster inclusive language

in the workplace can yield substantial,

positive effects on trans people’s feel-

ings of belonging and inclusion at work.

Well-being at work is an important pre-

cursor of longer-term labormarket out-

comes such as employee retention and

career progression, with potentially pos-

itive ramifications for outcomes in other

domains of life.32 It follows that inter-

vening to promote appropriate lan-

guage use toward trans people at work

may contribute to long-lasting positive

effects on the lives of these individuals.

Current scholarship points to differ-

ent interventions that can successfully

change attitudes toward trans people

and facilitate appropriate language use

within the workplace. For example,

increasing exposure to trans people

reduces stigma and fosters appropriate

workplace language practices.33,34 In

addition to stronger antidiscrimination

policies that boost employment rates

among trans individuals, this goal can

also be achieved through diversity and

inclusion training that explicitly edu-

cates employees about the use of

trans-inclusive language.35 Recent

research indicates that some employee

groups are less comfortable than

others using trans-inclusive language at

work (e.g., male, older, and less edu-

cated employees and employees work-

ing in male-dominated industries, rural

areas, or the public sector).17 Hence,

targeted programs aimed at these

employee groups may be particularly

efficient and effective.
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Medical Crowdfunding and Disparities
in Health Care Access in the United
States, 2016–2020
Nora Kenworthy, PhD, and Mark Igra, MA

See also Snyder, p. 357.

Objectives. To assess whether medical crowdfunding use and outcomes are aligned with health

financing needs in the United States.

Methods.We collected data on 437596 US medical GoFundMe campaigns between 2016 and 2020. In

addition to summarizing trends in campaign initiation and earnings, we used state- and county-level

data to assess whether crowdfunding usage and earnings were higher in areas with greater medical

debt, uninsured populations, and poverty.

Results. Campaigns raised more than $2 billion from 21.7 million donations between 2016 and 2020.

Returns were highly unequal, and success was low, especially in 2020: only 12% of campaigns met their

goals, and 16% received no donations at all. Campaigns in 2020 raised substantially less money in areas

with more medical debt, higher uninsurance rates, and lower incomes.

Conclusions. Despite its popularity and portrayals as an ad-hoc safety net, medical crowdfunding is

misaligned with key indicators of health financing needs in the United States. It is best positioned to help

in populations that need it the least. (Am J Public Health. 2022;112(3):491–498. https://doi.org/10.2105/

AJPH.2021.306617)

Online crowdfunding is increas-

ingly perceived as an ad-hoc

social safety net in the United States.

GoFundMe controls more than 90% of

the US donation-based crowdfunding

market, where more than one third of

campaigns are for medical needs.1,2

More than 250000 health-related cam-

paigns are initiated yearly, raising more

than $650 million.1 Patients and fami-

lies typically use medical crowdfunding

to solicit financial donations from social

networks for individual health and

medical expenses. The average cam-

paign raises a modest amount of

money—several thousand dollars—to

provide financial help for needs ranging

from emergency and chronic care costs

to routine out-of-pocket costs and

financial needs secondary to illness,

such as lost wages.3,4 Medical crowd-

funding has often been portrayed in

the popular media as an ad-hoc safety

net for patients in the United States,

particularly in states where insurance

coverage is low and medical debt and

out-of-pocket costs are high. Many

campaigners use crowdfunding to

address health needs in the absence of

more robust health coverage.3–5 But

less attention has been paid to a key

test of crowdfunding’s efficacy as a

“safety net”: whether, and how well, it

provides support to populations with

the highest health financing needs.

More comprehensive research on

the scope of US medical crowdfunding

and its alignment with existing safety

net systems is needed to inform health

policy decisions amid significant finan-

cial and health precarity. To date, little

research has captured large-scale data

on medical crowdfunding campaigns in

the United States. A recent research

brief assessed the medical conditions

addressed and association with state-

level charitable giving among nearly

300000 medical crowdfunding cam-

paigns.6 A large cross-sectional study of

US cancer campaigns found that they

raised less in areas with higher neigh-

borhood deprivation, and those with

existing socioeconomic advantage

found more success.7 A similar study

found that underinsured cancer cam-

paigners “seek but do not receive

higher donation amounts.”8 Studies in
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the United Kingdom and Canada found

substantial evidence that campaigns

are being used to fill gaps in health cov-

erage.3,5 Lee and Lehdonvirta comple-

ment these findings with a small but

comprehensive study demonstrating

that crowdfunding is used where for-

mal and informal safety nets fail, but

that success is harder to achieve in

these areas.9

This is the first large study in the

United States to examine crowdfund-

ing’s effectiveness as an ad-hoc safety

net by assessing how its use, earnings,

and outcomes align with population-

level health financing needs. We gath-

ered a cross-sectional data set of US

medical crowdfunding campaigns from

2016 to 2020 to examine use, rates of

success, and inequalities in returns.

Given persistent concerns with crowd-

funding inequalities, including its

potential to be most successfully lever-

aged by people with already high

levels of social, cultural, and economic

capital,7,10–13 we utilized state- and

county-level data to assess whether

crowdfunding use and outcomes align

with the areas of highest health financ-

ing and health coverage needs.

METHODS

Our cross-sectional study aimed to cap-

ture the largest possible set of publicly

available US GoFundMe campaigns in

recent years (2016–2020). Researchers

have faced persistent difficulties in

accessing platform-controlled data and

generating representative samples of

campaigns from available data.

GoFundMe algorithms tend to prioritize

more successful and geographically

proximate campaigns in search results,

which can bias samples. Many studies

have relied on subsamples focused on

specific medical conditions, using

targeted keyword searches. Others

have relied on convenience sampling

strategies, pulling data from top search

results or platform-curated discovery

pages, which likely replicates algorith-

mic biases toward more successful and

trending campaigns.9,14 Several recent

studies have used GoFundMe’s site

index to generate lists of campaign

pages7; however, we have found that

the site index does not include all cam-

paigns, especially those that are less

successful.

To gather a more comprehensive set

of campaigns, we created searches for

each US zip code on GoFundMe in

November 2020. GoFundMe search

engines return results first for the

searched zip code, and then nearby

areas, up to 1000 individual campaigns.

We found that 99.9% of zip code

searches returned fewer than 1000

unique campaigns for that area, indi-

cating that this is a strong strategy for

generating a comprehensive set of

available campaigns. Given evidence

(discussed subsequently) that many

low-performing campaigns are system-

atically removed from the GoFundMe

Web site after 1 year, we performed

our primary analysis on the subset of

campaigns created in 2020. However,

we summarized 5 years of data for

comparison purposes. We identified

3571101 unique campaigns, of which

2360899 were US-based, with publicly

accessible data; 504790 were in the

“medical, illness, and healing” category.

Our data set was limited to 447112

campaigns created after January 1,

2016. We excluded campaigns started

less than a month before data collec-

tion (n59481), as these were more

likely to have lower returns. In addition,

we excluded 35 campaigns with aver-

age donations of $25000 or more from

unverified “offline” donations: large

“offline” donations, which are not moni-

tored by GoFundMe, typically indicate

joke or fraudulent activity.15 This left a

sample of 437596 US medical cam-

paigns, 196955 of them from 2020.

Data on campaign outcomes (goal,

dollars raised, donations, shares), loca-

tion (city and state), and date of cam-

paign creation were automatically

scraped from campaign pages. We first

summarized key indicators of campaign

performance by year. Analysis focused

on 2 dependent variables: campaign

prevalence, measured as the number

of campaigns per 100000 residents,

and campaign earnings, typically mea-

sured as the amount of money raised.

We measured correlations between

state-level health financing needs, and

campaign prevalence and earnings, by

using data on proportions of state pop-

ulation with medical debt (from the

2018 National Financial Capability Sur-

vey)16 and percentage of population

uninsured (from the 2018 US Census

Small Area Health Insurance Esti-

mates).17 Following earlier research

indicating that cancer crowdfunding is

less successful for marginalized popula-

tions in the United States7 and in areas

with lower education and income in

Canada,18 we assessed whether similar

patterns exist in states with higher

health financing needs. To test for fur-

ther associations with economic inequi-

ties at a county level, we used a quintile

analysis to assess crowdfunding use

and earnings at different per-capita

income quintiles, using 2018 US Cen-

sus data.19

RESULTS

Of the campaigns in the “medical,

illness, and healing” category on

GoFundMe in 2016 to 2020, 437596

met sampling criteria. These campaigns
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raised more than $2 billion from 21.7

million donations, toward a collective

goal of more than $8.45 billion. As

shown in Table 1, median campaign

earnings were small, raising $1970

toward a $8000 goal, from 24 donors.

Variation between successful and

unsuccessful campaigns was vast: the

top campaign raised $2.4 million from

more than 70000 donors, while 16.1%

of campaigns were entirely unfunded,

raising $0. Half of campaigns reached

25% of their goal; a third reached 50%

of their goal; a fifth reached 75% of

their goal; and less than 12% fully

reached their goal.

Table 1 shows steady declines in

median returns, goals, donations, and

shares yearly, with steeper declines in

2020. This trend is likely attributable in

part to the persistence of more suc-

cessful campaigns over time, whereas

unsuccessful campaigns are more likely

to be deleted. However, the growing

popularity of GoFundMe may also be

contributing to a more competitive

environment. In 2020, we observed a

much larger proportion of unfunded

campaigns—33.8%—indicating that

unfunded campaigns were removed by

users or site moderators after a year.

Tellingly, the 4.1% of campaigns

unfunded in 2019 were almost all from

the last 2 months of the year, within a

year of when we gathered our data.

Notably, when we excluded unfunded

campaigns in 2020, poorer campaign

outcomes persisted on all indicators

compared with earlier years. While

2020 data reflected the impacts of

COVID-19, which may have increased

campaign creation, we can also observe

increased inequalities in returns. In

2020, the top campaign earned more

than twice that of previous years, with 3

times the number of donations, while a

large number of campaigns went

unfunded. Competition and inequality

among campaigns is very high, while

likelihood of success is quite low, espe-

cially in 2020.

Because 2020 offered the most com-

prehensive data set, we analyzed 2020

data in subsequent tests while offering

TABLE 1— Summary of Medical Campaign Characteristics by Year, 2016–2020, and Subset of 2020 Not
Including Unfunded Campaigns: United States

2016 2017 2018 2019 2020

2020
(Excluding
Unfunded) Total

No. 37824 53453 61 393 87 971 196955 130364 437 596

Goal, $

Median (IQR) 10000
(5 000–20 000)

10000
(5 000–20000)

10 000
(5 000–20000)

7 500
(3 500–15000)

5 000
(2 000–12000)

5 000
(2 750–15000)

8 000
(3 250–15000)

Range 1–1000 000000 1–150000 000 1–987654 000 1–1 000000 000 1–1 000000 000 1–758 000 000 1–1000000 000

Raised, $

Median (IQR) 4 150
(2 405–8801)

3 530
(2 158–6905)

3 400
(2 023–6 890)

2 135
(560–4 966)

265
(0–2000)

1 125
(275–3775)

1 970
(200–4 775)

Range 0–457 160 0–935 955 0–932 952 0–1058 490 0–2402 960 1–2402960 0–2402 960

Donations

Median (IQR) 49 (30–88) 41 (25–72) 39 (22–71) 26 (9–55) 5 (0–27) 17 (5–46) 24 (4–54)

Range 0–14943 0–24029 0–26330 0–19 306 0–73 385 0–73 385 0–73385

Shares

Median (IQR) 380 (195–710) 284 (145–541) 236 (113–462) 147 (6–383) 0 (0–120) 45 (0–262) 116 (0–362)

Range 0–100 586 0–46128 0–38191 0–48 864 0–117997 0–117997 0–117 997

% raised of
goal, %

25 73.8 71.6 69.9 54.8 31.1 47.1 49.9

50 48.9 45.7 45.3 35.1 20.0 30.3 32.2

75 30.3 27.9 28.1 21.9 12.7 19.2 20.1

100 16.8 15.6 15.8 12.8 7.8 11.8 11.6

Unfunded, % 0 0 0.1 4.1 33.8 0 16.1

Note. IQR5 interquartile range.
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comparisons for other years in supple-

mental files. To assess how medical

crowdfunding aligned with health

financing needs, we tested the associa-

tion between state-level campaign indi-

cators and levels of medical debt and

uninsurance. Figure 1 presents

scatterplots of campaign prevalence

(number of campaigns per 100000 res-

idents) and earnings (median $ raised)

alongside proportions of residents with

medical debt and without insurance by

state. There were positive associations

between campaign prevalence and

medical debt (R250.14; P, .01) and

between campaign prevalence and per-

centage of uninsured (R250.51;

P, .001), indicating that citizens in

states with higher medical debt and

uninsurance were turning more often

to crowdfunding, as would be
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FIGURE 1— Scatterplots of State-Level Campaign Prevalence (per 100000) andMedian US Dollars Raised by Percent-
age of Residents (a, b) With Medical Debt and (c, d) Without Health Insurance: United States, 2020

Note. Fitted regression line and R2 depicted on each plot.
Source. Medical debt data from National Financial Capability Study16; health insurance data from 2008 to 2018 Small Area Health Insurance Estimates.17
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expected. In terms of campaign earn-

ings, however, we observed a strong

negative association between median

campaign earnings and both medical

debt (R250.25; P, .001) and percent-

age of uninsured (R250.2; P, .001;

Figure 1). Thus, while medical crowd-

funding is more common in states with

lower insurance coverage and higher

medical debt, campaigns in those

states raised less money.

In Figures A through D (available as

supplements to the online version of

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

present similar analyses for other

years—2016 to 2019—and 2020

excluding unfunded campaigns. Associ-

ations for campaign earnings remained

similar and significant for all other

years, indicating that crowdfunding

earnings were consistently lower where

needs were highest. There was a small

but growing association between cam-

paign prevalence and uninsurance over

time, but this effect was particularly

strong in 2020. For associations

between prevalence and medical debt,

2020 was an outlier, and all other years

showed no significant relationship.

When we excluded unfunded cam-

paigns for 2020, the relationship also

all but disappeared, indicating that

unfunded campaigns accounted for the

association between campaign creation

and medical debt. This may reflect the

difficulties of leveraging crowdfunding

to pay off medical debts rather than

prevent them.20

Given these state-level dynamics, we

further explored how economic

inequality might be associated with

campaign prevalence and earnings at

a smaller spatial level. Table 2

presents data on campaign preva-

lence, number of donations, and total

amount raised by campaigns sorted

by income quintile. Campaign location

data were used to create equal-

population quintiles according to

county median income. There were

fewer campaigns in the high- and low-

income quintiles and the greatest den-

sity of campaigns in the middle-

income level. By contrast, both num-

ber of donations and overall amount

raised by campaigns were lowest in

low-income quintiles and increased

noticeably in higher-income quintiles.

This indicates that campaigns initiated

in the highest-income areas of the

United States will have the greatest

likelihood of success. This effect

remained similar for 2016 to 2019 as

shown in Figure E (available as a sup-

plement to the online version of this

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

DISCUSSION

This article provides one of the first

large-scale assessments of medical

crowdfunding in the United States,

showing its use and outcomes are mis-

aligned with key indicators of health

financing needs. Medical crowdfunding

is undeniably popular, but the $2 billion

raised by campaigns is small compared

with the $3.8 trillion spent on health

care in the United States in 2019

alone.21 With more than 26 million indi-

vidual donations, medical crowdfund-

ing’s impact on public attention and

engagement far outpaces its contribu-

tions toward health expenditures. This

finding is supported by survey data

indicating that 20% of US households

have contributed to a medical crowd-

funding campaign.22 Despite growing

popularity, rates of success were low,

especially in 2020, with a large propor-

tion of unfunded campaigns. These

inequalities are compounded by state-

and local-level inequities. While

increased financial needs can align with

more campaigns, campaigns have the

lowest earnings where needs are high-

est. Income is associated with cam-

paign success, whereas campaign

earnings are worst at the lowest

income levels. These results align with

TABLE 2— 2020 Medical Campaigns Grouped Into Quintiles by County Median Income: United States

Median Income, $ Campaigns, No. (%) Donations, No. (%)
Amount Raised,
$ Million (%)

Quintile

1 19264–47 045 39091 (19.9) 868 977 (13.3) 70 (12.6)

2 47045–53 739 41742 (21.2) 1 117 137 (17.1) 92 (16.5)

3 53742–60 716 42915 (21.8) 1 498 954 (23.0) 119 (21.5)

4 60739–72 330 38175 (19.4) 1 399 942 (21.5) 122 (22.0)

5 72337–129 558 34740 (17.7) 1 630 282 (25.0) 152 (27.3)

Total 196 663 6 515292 555

Note. Each quintile represents one fifth of the US population. Quintiles 1 and 2 overlap for median income because 2 counties had the same median
income. Data exclude 0.15% of campaigns in which county-level census income information was not available for campaign zip code.)19
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recent research on cancer

crowdfunding.7,18

Several interwoven forces contribute

to these effects. Because most crowd-

funding campaigns rely on donations

from social networks, and networked

wealth can vary by socioeconomic

status, campaigners from lower socio-

economic status groups have fewer net-

worked resources on which to draw.13

Medical debt and uninsurance in com-

munities leads to poorer overall health,

higher care burdens, and higher income

inequality, compounding inequalities in

likelihood of crowdfunding success.23,24

And barriers to entry and success for

crowdfunders correlate with these inde-

pendent variables, such as literacy, edu-

cation status, or technology access.4

Thus, medical crowdfunding can both

fuel, and be fueled by, growing dispar-

ities in health care systems.25

Is crowdfunding serving as an ad-hoc

safety net? Lee and Lehdonvirta refer

to crowdfunding as an “entrepreneurial

safety net,” noting that this competitive

environment rewards the same

“characteristics and endowments” as

the broader market economy.9(p20)

Drawing on the cliff analogy for

addressing social determinants of

health,26 we view safety nets as

intended to equally catch those who

fall off the cliff of good health. For a

lucky and privileged few, crowdfunding

offers not a net but a trampoline,

launching them toward significant

financial support. For the rest, the net

is riddled with holes. There is an urgent

need to understand crowdfunding as a

driver of disparities in health care

financing and access.

Digital platforms do not preserve

data well, and users, who have a “right

to be forgotten,” can also delete their

campaigns, removing crowdfunding

data from the site.27 We found a large

proportion of unfunded campaigns in

2020 that was not apparent in earlier

years, with indications that unfunded

campaigns are being removed from the

site. It is hard to discern whether

removals are user- or platform-

initiated. Like much retrospective

online data, comparisons across years

should be handled carefully because of

this survival bias. We observed largely

consistent trends across 2016 to 2020

in terms of misalignment with health

financing needs, indicating that medical

crowdfunding has consistently been

least effective for those with the highest

financial needs and, if anything, is

worse than reported here because of

selective deletion of unfunded

campaigns.

Limitations

This study had several limitations. It

was exploratory, and further research

is needed to elaborate on these

dynamics. By relying on zip code

searches, a very small number (0.1%) of

zip codes with very high population

density may not have yielded compre-

hensive data. Data from 2020 likely

included impacts of COVID-19 on

crowdfunding, which other studies

have noted increased overall campaign

creation and lowered success because

of growing competition and economic

impacts of the pandemic.28,29 Here we

found that associations in data were

more pronounced, but not fundamen-

tally different, between 2020 and

previous years, with the exception of

associations between medical debt and

crowdfunding prevalence.

Public Health Implications

Crowdfunding is a disruptive technol-

ogy that is reshaping how patients

finance health care in the United

States. While popular and frequently

cited as an ad-hoc safety net, its protec-

tion is limited and inequitable. Cam-

paigns raise a median of $1970, which

can certainly offer relief for some users

from the cost burdens of care, but

largely does so for those who need it

least.20 These minimal positive impacts

come with steep social and health

equity costs. Health policy researchers

and policymakers must recognize this

sector’s impact on health care access

and health and social inequities, partic-

ularly as a growing body of research

demonstrates inequities in crowdfund-

ing by race, gender, socioeconomic sta-

tus, and, now, health care financing

needs.7,10,13,18,29 Our preliminary analy-

sis shows that crowdfunding’s use and

outcomes are misaligned with needs,

making it neither an effective nor a fair

means of filling safety net gaps. Further

analyzing these trends requires public

access to anonymized crowdfunding

data, particularly for unfunded and

deleted campaigns. Crowdfunding is

symptomatic of broader financial toxic-

ities and health inequities in the United

States, conditions from which crowd-

funding companies directly profit. Thus,

crowdfunding is unlikely to effectively

ameliorate these conditions and may

well contribute to them.

Therefore, we offer 3 preliminary pol-

icy recommendations. First, there is an

urgent need for more transparency in

crowdfunding data: policymakers and

researchers should call on companies

like GoFundMe to publicly share data

to enable better research and policy-

making and support legislative efforts

to mandate company disclosures of

how user data are collected and sold.

These data should be used to better

inform policymakers and the public

about the limited benefits—and
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significant inequities—of crowdfunding

use for health coverage needs. Second,

public health researchers should join

calls for public transparency and

accountability in company algorithms,

which, in this case, may shape the visi-

bility and success of campaigns, con-

tributing to inequities. Finally, and most

importantly, expanding more universal

health coverage and social assistance

would alleviate reliance on such inequi-

table and misaligned digital “safety

nets.”
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Mental Health and Protective Factors
for Transgender and Gender-Diverse
Youths Who Trade Sex: A Minnesota
Statewide School-Based Study, 2019
G. Nic Rider, PhD, Barbara J. McMorris, PhD, Camille Brown, PhD, RN, Marla E. Eisenberg, ScD, MPH, Amy L. Gower, PhD,
Katie Johnston-Goodstar, PhD, MSW, Montana Filoteo, BA, Emily Singerhouse, BA, and Lauren Martin, PhD

See also Antebi-Gruszka, p. 363.

Objectives. To describe the prevalence of sex trading by gender and by associations with mental health

concerns and protective factors.

Methods. We used data from 9th and 11th graders who completed the 2019 Minnesota Student

Survey. The analytic sample (n5 67806) included transgender and gender-diverse (TGD) youths and

cisgender youths who reported trading sex. Data on 7 mental health measures and 4 school-related and

health care–related protective factors were collected.

Results. The prevalence of sex trading (5.9%) was 5 times higher among TGD students than cisgender

students (1.2%). In addition, the prevalence of all mental health concerns was high among TGD students

who traded sex (e.g., 75.9% reported a lifetime suicide attempt, as compared with 45.9% of cisgender

students who traded sex). Fewer statistical differences were found across protective factors. When TGD

students who traded sex were compared according to sex assigned at birth, no statistically significant

differences were found.

Conclusions. Our findings support strong calls for increased competence regarding gender and sex

trading or exploitation in clinical and school-based settings to decrease health disparities among TGD

youths.

Public Health Implications. In this study, we have presented unique prevalence estimates of mental

health disparities among TGD students in the United States who trade sex. Our results indicate that TGD

students who trade sex are at risk for mental health symptoms and that sensitivity to both gender and

sex trading or exploitation will be critical to meeting the needs of this group in clinical as well as school-

based settings. (Am J Public Health. 2022;112(3):499–508. https://doi.org/10.2105/AJPH.2021.306623)

Sex trading refers to the act of

engaging in sexual services in

exchange for something of value (e.g.,

money, food, drugs, alcohol, shelter).

Sex trading is a neutral term that does

not indicate how a young person might

experience that behavior, which can

include instances of survival sex,

exploitation, violence, trafficking, and

other experiences. In a pivotal

population-based study of Minnesota

high school students, 1.4% of partici-

pants (n5964) reported trading sex,

and youth sex trading was associated

with an increased risk of long-lasting

negative health outcomes.1 For

example, rates of sex trading were ele-

vated among students with long-term

physical, mental, and behavioral health

problems.1

In the state of Minnesota, an individ-

ual younger than 25 years who trades

sex for something of value is consid-

ered a victim of sexual exploitation.

Research Peer Reviewed Rider et al. 499

RESEARCH & ANALYSIS
A
JP
H

M
arch

2022,Vol112,N
o.

3

https://doi.org/10.2105/AJPH.2021.306690
https://doi.org/10.2105/AJPH.2021.306623


State legislators and institutions recog-

nize the risks and harms associated

with sex trading, exploitation, and traf-

ficking and have enacted a piece of leg-

islation titled the Safe Harbor Law. This

policy removes criminal penalties for

youths younger than 18 years who

trade sex. State and federal funding

supports a statewide program for

young people up to the age of 24 years

who trade sex, and the program

includes regional navigators, service

providers, and tribal governments that

offer referrals to specialized, culturally

responsive, youth-centered health care

services as well as outreach program-

ming, training, and protocol

development.2,3

Research focused on transgender

and gender-diverse (TGD) youths who

trade sex is limited. However, a few

studies indicate that TGD youths are at

risk for sex trading and exploitation as

a result of factors such as homeless-

ness, substance use, bullying at school,

difficulty or lack of confidence with aca-

demics, and school disconnectedness

or pushout.4,5 The gender minority

stress and resilience model6,7 posits

that the elevated risks for harassment

and victimization experienced by TGD

communities are associated with a

higher likelihood of negative mental

health outcomes (e.g., depressive

symptoms, anxiety, self-harm, suicidal

ideation, and suicide attempts). Struc-

tural factors such as stigma, unemploy-

ment, and lack of police protection

further influence health outcomes and

contexts that increase the likelihood of

involvement in sex trading.3

Individual- and interpersonal-level

factors, such as having future educa-

tional and career goals and school or

teacher connectedness, may be protec-

tive against buying or selling sex8 and

may be helpful in ending sex trading

and increasing participation in sub-

stance use or mental health services.5

Previous research suggests that youths

who trade sex do seek and access

health care services9 but that they

experience stigma and bias by pro-

viders or in health care settings, includ-

ing within the mental health field.10

TGD young people also access services

but at lower rates than their cisgender

peers.11 Given that TGD students visit

the school nurse’s office more often

than their cisgender peers,11 adults at

school such as nurses, counselors, and

youth workers may be additional sour-

ces of support and connection to

provide education, resources, and

advocacy to, for, and on behalf of TGD

students. Because of the school-based

methods used in the present study, we

focused on school-related protective

factors as a potential resource for

youths in this highly vulnerable group.

Although there is only a small body of

published literature and studies, it has

been shown that TGD youths report

experiencing concerns associated with

sexual exploitation and sex trad-

ing.5,9,12–14 However, TGD youths who

trade sex are often left out of relevant

research, aggregated with other

groups, or excluded owing to small

sample sizes. Such exclusions contrib-

ute to their invisibility in critical discus-

sions of prevention and intervention

services,15 perpetuating risks for trajec-

tories into trading sex. Furthermore,

trading sex is highly stigmatized, often

criminalized, and dangerous, making

research participation difficult.16 Most

research on sex trading focuses on cis-

gender girls and women, although sex

trading affects people of all genders.

Studies with large, diverse samples of

adolescents are needed for accurate

comparisons between different gender

groups who report trading sex. The

purpose of this study was to describe

prevalence rates of sex trading accord-

ing to gender identity, associations with

mental health concerns and school-

and health care–based factors, and dif-

ferences by sex assigned at birth.

METHODS

Data for this study were derived from

the Minnesota Student Survey (MSS), a

triennial survey coordinated by the

state departments of education, health,

human services, and public safety. The

MSS is offered as an online survey and

is administered during a single class

period to students in grades 5, 8, 9,

and 11. In 2019, 81% of public school

districts in the state participated, yield-

ing data from 66% of 9th graders and

54% of 11th graders enrolled statewide

(the question about sex trading was

asked only of students in grades 9

and 11).

Survey Measures

Sex trading was assessed via the ques-

tion “Have you ever traded sex or sex-

ual activity to receive money, food,

drugs, alcohol, a place to stay, or any-

thing else?” (yes or no). Sex assigned at

birth and gender were assessed with a

series of questions adapted from vali-

dated approaches.17 Participants were

first asked “What is your biological sex?”

(male or female) and then were asked

“Do you consider yourself transgender,

genderqueer, or genderfluid?” (yes, no,

I am not sure about my gender identity,

or I am not sure what this question

means). Students who reported that

they were transgender, genderqueer,

or genderfluid were then asked which

of the following 4 responses described

them: “male, trans male, trans man, or

trans masculine”; “female, trans female,
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trans woman, or trans feminine”; “non-

binary, genderqueer, or genderfluid”; or

“I prefer to describe my gender as

something else.”

Data on 7 measures of mental health

were collected and are detailed in

Table 1. Protective factors were 3

school-related measures and 1 health

care–related experience. A 4-item scale

adapted from the Student Engagement

Inventory was used to assess school

adult–student relationships; response

options ranged from 1 (strongly dis-

agree) to 4 (strongly agree; a50.84).20

The 4 scale items were (1) “Overall,

adults at my school treat students fair-

ly”; (2) “Adults at my school listen to

students”; (3) “At my school, teachers

care about students”; and (4) “Most

teachers at my school are interested in

me as a person.”

Feeling safe at school was measured

with a Likert-response item (“I feel safe

at school”) for which high scores indi-

cated strong agreement. A dichotomous

measure of help from an adult at school

was created by combining affirmative

responses to 2 questions asking

whether an adult at school helped stu-

dents “think about education options for

after high school (college or other

training program)” and “find career-

focused field experiences (job shadow-

ing, work-based learning, service learn-

ing, career camps, apprenticeships).”

With regard to health care, we created a

single dichotomous item assessing

whether students had ever been treated

for any long-term mental health, behav-

ioral, or emotional problem.

Sociodemographic characteristics

included grade (9th or 11th) and sexual

orientation. Sexual orientation response

options were as follows: “heterosexual

(straight),” “bisexual,” “gay or lesbian,”

“pansexual,” “queer,” “questioning/not

sure,” and “I don’t describe myself in any

of these ways.” The “questioning/not

sure” and “I don’t describe myself in any

of these ways” responses were com-

bined into 1 group because of small

sample sizes among youths trading sex.

Students selected all racial/ethnic cat-

egories that described them, and

responses were combined to create a

6-category race/ethnicity variable

denoting Native1; Asian or Asian Amer-

ican; Black, African, or African American;

Hispanic/Latinx; White; and multiple

races. (The Native1 category is a com-

bination of students who self-reported

identifying as only American Indian or

Alaska Native (AIAN), as only Native

Hawaiian or other Pacific Islander

(NHPI), as American Indian or Alaska

Native and additional races and ethnici-

ties, or as Native Hawaiian or other

Pacific Islander and additional races

and ethnicities, due to these groups’

recognition as Indigenous peoples and

experiences of colonialism.21,22)

An indicator of homelessness

assessed whether students had experi-

enced unstable housing during the pre-

ceding year (i.e., “lived in a shelter,

somewhere not intended as a place to

live, or someone else’s home because

you had no other place to stay”). School

location was dichotomized as within or

outside the Minneapolis/St. Paul metro-

politan area.

Data Analysis

Our analytic sample included partici-

pants who responded to the sex trad-

ing item and responded either yes or

no as to whether they identified as

transgender, genderqueer, or gender-

fluid (n567806). Participants were 1024

TGD students and 66782 cisgender stu-

dents. Univariate statistics describing the

sociodemographic characteristics of TGD

TABLE 1— Minnesota Student Survey Measures of Mental Health

Measure Survey Item Dichotomized Responses

Depressive symptoms
(PHQ-2)

Over the last 2 weeks, how often have you been bothered by: little interest
or pleasure in doing things? Feeling down, depressed, or hopeless?

15 score of 31; 05 score,3

Anxiety symptoms (GAD-2) Over the last 2 weeks, how often have you been bothered by: feeling
nervous, anxious, or on edge? Not being able to stop or control
worrying?

15 score of 31; 05 score,3

Nonsuicidal self-injury During the last 12 months, how many times did you do something to
purposely hurt or injure yourself without wanting to die, such as cutting,
burning, or bruising yourself on purpose?

1511 times; 05none

Suicidal ideation (past
year or ever)

During the last 12 months, have you ever seriously considered attempting
suicide? (mark all that apply)

15 yes, during the last year; 05no
15 yes, during the last year and/or yes,

more than a year ago; 05no

Suicide attempt (past year
or ever)

Have you ever actually attempted suicide? (mark all that apply) 15 yes, during the last year; 05no
15 yes, during the last year and/or yes,

more than a year ago; 05no

Note. PHQ-2 5 2-item version of the Patient Health Questionnaire;18 GAD-2 5 2-item version of the Generalized Anxiety Disorder screening tool.19
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and cisgender students who traded

and never traded sex were calculated.

Self-reported descriptions of gender

identities (trans feminine, trans man,

nonbinary, etc.) are presented but were

not used to stratify the TGD sample

owing to small subgroup sizes.

We used x2 tests to compare indica-

tors of mental health and protective

factors across 4 subgroups of students:

TGD students who traded and never

traded sex and cisgender students who

traded and never traded sex. A second

series of x2 tests focused only on TGD

students and again compared 4 sub-

groups: TGD students assigned female

at birth who traded and never traded

sex and TGD students assigned male at

birth who traded and never traded sex.

Note that we have chosen these broad

categories in an attempt to reflect the

wording of the MSS survey items and

the diversity of gender identities and

experiences. We recognize that it is not

possible to select terms that would be

entirely inclusive owing to the Western

conceptualization of gender in the MSS,

the use of the English language, and

many other considerations. Further-

more, although we acknowledge that

sex assigned at birth may not reflect

TGD participants’ identities, we chose

to stratify by this variable to maximize

statistical power. To reduce type I error

resulting from the large sample size and

multiple group comparisons, we set the

2-sided significance level at .001.

RESULTS

Among 9th and 11th graders who com-

pleted the MSS, approximately 5.9% of

TGD students, 1.3% of cisgender girls,

and 1.2% of cisgender boys reported

trading sex. Relative to their peers, TGD

students who traded sex tended to be

youths of color (e.g., 23.3% Native1,

10.0% Black, African, or African Ameri-

can), to identify as LGBQ1 (lesbian, gay,

bisexual, queer or questioning; e.g.,

26.7% pansexual, 25.0% bisexual), and

to have experienced unstable housing

(Table 2). Equal percentages of TGD

and cisgender students who traded sex

attended schools in metropolitan and

nonmetropolitan locations.

Comparisons by Gender
Identity and Sex Trading

We found statistically significant group

differences for several mental health

indicators, with greater mental health

concerns among TGD youths and those

who traded sex (Table 3). Fewer differ-

ences for protective factors were

noted.

Mental health concerns. Across almost

all indicators, the prevalence of mental

health concerns was higher among

TGD students who traded sex than

among their peers. For example, 75.9%

of TGD students who traded sex

reported a lifetime suicide attempt, as

compared with 45.9% of cisgender stu-

dents who traded sex, 30.1% of TGD

students who never traded sex, and

7.2% of cisgender students who never

traded sex (P, .001 for each compari-

son). Similarly, nonsuicidal self-injury

was highly prevalent among TGD stu-

dents who traded sex (86.2%) and less

common, yet still concerning, among

cisgender students who traded sex

(55.8%; P, .001).

Protective factors. In the case of protec-

tive factors, more similarities between

groups were noted. For example, with

the exception of TGD students who

never traded sex and cisgender stu-

dents who never traded sex, similarly

high percentages of students reported

having an adult at school who helped

with educational and career options

after high school. Likewise, compari-

sons between TGD and cisgender stu-

dents who traded sex indicated no

group differences except for feeling

safe at school (50.0% vs 74.1%;

P, .001).

Comparisons by Assigned
Sex and Sex Trading

The many nonsignificant group differ-

ences between TGD students assigned

female and assigned male at birth who

traded sex suggest similarly high rates

of mental health concerns (Table 4).

Importantly, rates for most protective

factors were also similar across groups.

Mental health concerns. Across all indi-

cators of mental health concerns, rates

were highest among TGD students

assigned female at birth who traded

sex and lowest among TGD students

assigned male at birth who never

traded sex. Comparisons between TGD

students assigned female at birth and

assigned male at birth who traded sex

did not reveal statistically significant dif-

ferences, but rates were high. For

example, both TGD students assigned

female at birth and TGD students

assigned male at birth who traded sex

exhibited high rates of lifetime suicide

attempts (82.4% vs 66.7%), lifetime sui-

cidal ideation (94.1% vs 70.8%) and

positive screening for depressive symp-

toms (73.5% vs 62.5%).

Protective factors. Rates for all protec-

tive factors were similar among TGD

students who traded sex, regardless of

sex assigned at birth. No significant

group differences were noted between

TGD students assigned male at birth

and TGD students assigned female at

birth who traded sex with respect to

feeling safe at school (51.6% vs 47.8%)
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TABLE 2— Sociodemographic Characteristics of Minnesota Student Survey Participants, 2019

Characteristic Total, No. (%)
TGD Traded Sex,

No. (%)
TGD Never Traded

Sex, No. (%)
Cisgender Traded

Sex, No. (%)

Cisgender Never
Traded Sex,

No. (%)

Overall 67 806 (100.0) 60 (5.9) 964 (94.1) 822 (1.2) 65960 (98.8)

Grade

9th 37715 (55.6) 29 (48.3) 554 (57.5) 392 (47.7) 36740 (55.7)

11th 30091 (44.4) 31 (51.7) 410 (42.5) 430 (52.3) 29220 (44.3)

Sex assigned at birth

Male 32537 (48.0) 25 (41.7) 201 (21.4) 379 (46.1) 31932 (48.5)

Female 35187 (52.0) 35 (58.3) 739 (78.6) 443 (53.9) 33970 (51.5)

Self-described gender

Male, trans male, trans
man, or trans masculine

25 (41.7) 366 (38.2)

Female, trans female,
trans woman, or trans
feminine

7 (11.7) 109 (11.4)

Nonbinary, genderqueer,
or gender fluid

19 (31.7) 412 (43.1)

I prefer to describe my
gender as something else

9 (15.0) 70 (7.3)

Sexual orientation

Heterosexual (straight) 54252 (81.1) 6 (10.3) 120 (12.6) 520 (64.4) 53606 (82.4)

Bisexual 3 767 (5.6) 15 (25.9) 205 (21.5) 138 (17.1) 3 408 (5.2)

Gay or lesbian 1029 (1.5) 10 (17.2) 141 (14.8) 39 (4.8) 839 (1.3)

Pansexual 1 051 (1.6) 16 (27.6) 290 (30.4) 29 (3.6) 716 (1.1)

Queer 240 (0.4) 5 (8.6) 91 (9.5) 8 (1.0) 136 (0.2)

Questioning/not sure or
don’t describe myself in
any of these ways

6537 (9.8) 6 (10.3) 107 (11.2) 73 (9.0) 6 351 (9.8)

Race/ethnicity

Native1a 2 826 (4.2) 14 (23.3) 82 (8.6) 72 (8.8) 2 658 (4.0)

Asian/Asian American 4175 (6.2) 3 (5.0) 54 (5.7) 22 (2.7) 4 096 (6.2)

Black, African, or African
American

3953 (5.9) 6 (10.0) 28 (2.9) 61 (7.5) 3 858 (5.9)

Hispanic or Latinx 3811 (5.6) 3 (5.0) 40 (4.2) 50 (6.1) 3 718 (5.7)

Multiple races or
ethnicities

3 565 (5.3) 4 (6.7) 72 (7.5) 60 (7.4) 3 429 (5.2)

White 49180 (72.8) 30 (50.0) 678 (71.1) 550 (67.5) 47922 (73.0)

Unstable housing in past
year

Yes 2761 (4.1) 24 (42.1) 67 (7.1) 144 (18.5) 2 526 (3.9)

No 63946 (95.9) 33 (57.9) 878 (92.9) 636 (81.5) 62399 (96.1)

School location

Twin Cities metropolitan 35071 (51.7) 29 (48.3) 488 (50.6) 370 (45.0) 34184 (51.8)

Nonmetropolitan 32735 (48.3) 31 (51.7) 476 (49.4) 452 (55.0) 31776 (48.2)

Note. TGD 5 transgender and gender diverse. Sample sizes differ because of missing data across variables of interest.

aIncludes all students identifying as American Indian or Alaska Native (AIAN) only, AIAN along with additional races and ethnicities, Native Hawaiian or
other Pacific Islander (NHPI) only, or NHPI along with additional races and ethnicities.
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or having an adult at school who

helped with educational or career goals

(62.9% vs 64.0%).

DISCUSSION

To our knowledge, this is the first large-

scale study to compare prevalence

rates of mental health concerns and

protective factors in a statewide,

school-based sample of TGD and cis-

gender high school students who

traded and never traded sex. Rates for

all mental health concerns were alarm-

ingly high among TGD students who

traded sex, with more than three quar-

ters reporting a lifetime suicide

attempt. Rates were also high among

TGD students who never traded sex

and cisgender students who traded

sex. These high rates did not differ sig-

nificantly when TGD students who

traded sex were stratified by sex

assigned at birth. Such findings are crit-

ical in providing more comprehensive

and nuanced understandings of oppor-

tunities for intervention and preven-

tion, in addition to improving access to

needed education and health care

resources and challenging and discred-

iting misconceptions about sex trading.

Our findings indicated that, in com-

parison with their peers, greater num-

bers of Minnesota TGD students who

traded sex identified as Native1 or

Black, African, or African American. The

majority of TGD students who traded

sex reported their sexual orientation as

something other than straight or het-

erosexual. Almost half of TGD youths

who traded sex reported unstable hous-

ing, consistent with literature suggesting

that exchanging sex to meet basic needs

is common.15,23 Given this information,

future research incorporating an inter-

sectional approach is needed.

Our study, which disaggregated rates

by sex assigned at birth when possible,

adds specific data on TGD students to

the field. Furthermore, it illuminates

disparities in this particularly under-

studied population and identifies men-

tal health and well-being as a critical

area of needed support. The signifi-

cance of the prevalence rates we calcu-

lated is that they were a determination

not simply of risk levels but also of the

multilevel power dynamics that contrib-

ute to risks. TGD identity in itself is not

a risk factor for poorer health out-

comes; the multiple minority stressors

that TGD individuals face at all levels

(individual, community, institutional)

increase barriers to mental health and

well-being.24 Moreover, the intersec-

tional stigma and discrimination faced

by TGD youths contribute to fear and

hesitancy in seeking critical resources

to address their concerns (e.g., health

care, housing). These barriers increase

not only the potential for a trajectory

into sex trading but also the risk of

adverse health outcomes, including

mental health concerns.

Given our findings that half of TGD

students assigned female at birth and a

third of TGD students assigned male at

birth who trade sex reported a suicide

attempt in the preceding year, our

results call for policymakers, schools,

and health care institutions to establish

priorities and distribute resources to

better support TGD students who trade

sex, including youth initiatives and

community-run intervention and pre-

vention programs.

Importantly, young people who

trade sex, regardless of gender, report

protective factors related to school and

health care services. Adults in school

and clinical contexts, such as mental

health and sexual health providers, can

help both TGD and cisgender students

who trade sex by using trauma-

informed, healing-focused, and affirming

approaches; having an understanding

of sexual exploitation; responding in a

nonjudgmental and nonpathologizing

manner;25 and deconstructing and chal-

lenging dominant narratives and

expectations of gender and sexuality.

Approximately two thirds of TGD and

cisgender students who traded sex

reported that a school adult helped

them think about educational and

career options after high school, which

has been noted as an important pro-

tective factor with respect to ending

sex trading among youths.5 School

adults such as nurses, counselors,

social workers, and youth workers are

in a unique position to talk with TGD

students who trade sex about health

risks and provide comprehensive and

inclusive sexual education. They can

also discuss the frequency of health-

related visits for preventive and thera-

peutic reasons, which can contribute to

young people feeling empowered in

their decision-making. Furthermore,

they can engage with youths in

attempts to change structural factors

such as stigma, unemployment, and

lack of police protection or housing.

Previous studies have demonstrated

the importance of school protective

factors in buffering against poorer

mental health outcomes.26,27 The

school setting and school adults may

be particularly important avenues for

bolstering such protective factors and

support for not only TGD young people

but all youths who trade sex and are

attending school.

Strengths and Limitations

This large, statewide study provided

adequate sample sizes for analyses

across multiple mental health variables
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and protective factors. Also, the school-

based sampling methodology increases

the generalizability of our findings rela-

tive to studies with TGD young people

in which convenience samples are

used.

However, limitations exist, such as

an inability to infer causality owing to

the cross-sectional data used and the

measurement problems inherent in

secondary analyses. For example, only

one broad question asked about sex

trading, and no questions asked

about reasons for trading sex, the

role of coercive third parties (e.g.,

pimps or traffickers), or what youths

wanted in terms of support and

resources. We acknowledge the limi-

tations of the terminology and recog-

nize that the labels TGD students

assigned male at birth and TGD stu-

dents assigned female at birth may

not reflect the heterogeneous labels,

identities, and expressions of the

TGD community.

Furthermore, the MSS failed to

include “intersex” with the options of

male and female when asking about

sex. Response options for gender were

also limited because the MSS grouped

transgender, genderqueer, and gen-

derfluid together and did not allow for

multiple responses or a write-in cate-

gory in which self-defined or culturally

specific terms (e.g., Two-spirit) could be

listed. Because of small cell sizes, even

in this very large sample, we were

unable to compare specific disaggre-

gated gender identity groups. The large

sample sizes for many comparisons

resulted in multiple statistically signifi-

cant findings. Small cells combined with

a P value set at .001, however, may

mask practical differences.

Finally, the rates we observed are

likely underestimations as a result of

missing data stemming from

unresponsiveness, fear of answering,

sociocultural stigma, lack of accessibil-

ity, or students not being surveyed

owing to school absence, dropout, or

pushout. Young people who trade sex

and identify as TGD may feel shame;

may worry about bias, mistreatment, or

discrimination; or may not consider sex

trading as exploitative or victimization,

all of which can contribute to nondi-

sclosure or school absence on the day

of the survey.8,28 Motivations behind

sex trading among both TGD and cis-

gender youths are complex and high-

light the need for future research,

which should incorporate young people

who trade sex as experts in their lived

experiences.

Public Health Implications

In this study, we have presented unique

census-style, school-based estimates of

mental health disparities among TGD

students who trade sex and informed

intervention points and opportunities

to prevent harm by identifying critical

protective factors. Our results highlight

that TGD students who trade sex are at

particularly elevated risk and that sensi-

tivity to both gender and sex trading

will be critical in meeting the needs of

this group in clinical and school-based

settings. Disaggregating data and

documenting the prevalence of sex

trading and health disparities in mar-

ginalized communities are important

for uprooting misconceptions about

gender and sex trading, which may

limit allocation of resources and

access to services.
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Trends and Variation in the Gap
Between Current and Anticipated
Life Satisfaction in the United
States, 2008–2020
Carley Riley, MD, MPP, MHS, Jeph Herrin, PhD, Veronica Lam, BA, Allison A. Parsons, PhD, George A. Kaplan, PhD,
Diana Liu, MS, Dan Witters, MS, Harlan M. Krumholz, MD, SM, and Brita Roy, MD, MPH, MHS

See also Morey, p. 345.

Objectives. To describe national- and county-level trends and variation in a novel measure of hope.

Methods. Using data from the Gallup National Health and Well-Being Index (n52766728), we

summarized the difference between anticipated life satisfaction (ALS) and current life satisfaction (CLS),

measured by the Cantril Self-Anchoring Scale, for each year from 2008 to 2020 and by county over two

5-year periods in the United States.

Results. Across all years, there was a significant positive trend in the difference between ALS and CLS for

the nation (P5 .024), which remained positive but not significant when we excluded 2020. Maintenance

of ALS with a decrease in CLS drove the 2020 increase. From 2008–2012 to 2013–2017, 14.5% of counties

with 300 or more responses (n5599) experienced an increase in the difference of more than 1 SD,

whereas 13.9% experienced a more than 1 SD decrease. Fifty-two counties experienced decreases in

ALS and CLS.

Conclusions. Responding to trends in the gap between ALS and CLS at national and local levels is

essential for the collective well-being of our nation, especially as we navigate and emerge from crisis.

(Am J Public Health. 2022;112(3):509–517. https://doi.org/10.2105/AJPH.2021.306589)

Hope—a positive mental state that

enables people to persist and

proceed toward their goals and on

their life paths1—is increasingly under-

stood as vital to health and well-being.2

At individual and population levels,

greater levels of hope are correlated

with better physical and mental health

outcomes, health-related behaviors,

emotional well-being, social relation-

ships and support, life satisfaction, and

quality of life.3–9 Even before the onset

of the COVID-19 pandemic, the national

discourse about hope and related

constructs was elevated by evidence

suggesting that increased mortality

from suicide, drug overdose, and

alcohol-related conditions—identified

as deaths of despair—underlay unprec-

edented and sustained declines in life

expectancy for the United States.10,11

The pandemic and its health, economic,

and social consequences have further

heightened concerns about hope,

hope’s role as a determinant of health

and well-being, and potential conse-

quences from population-level declines

in hope.12

Promoting hope requires knowledge

of how it is changing over time and how

it varies across the country. Although

measures of hope exist,13 our nation

currently lacks national data, trends,

and benchmarks on hope over time.

We, therefore, used national data col-

lected almost daily for the Gallup

National Health and Well-Being Index

(WBI) to describe the level and patterns

of a newly constructed measure using

data available for the US population

from 2008 through 2020.14–16 This

measure captures the common mean-

ing of hope as the expectation that

things will get better. We heard this

sense of hope as an important and

salient matter among communities we

worked with aiming to improve their

collective well-being. This definition also
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builds on the work of others who have

used Gallup data in recent years to exam-

ine how variation in stress, optimism, and

hope relates to population health out-

comes in the United States.11,17 Accord-

ingly, we defined hope as the difference

between anticipated life satisfaction (ALS)

5 years hence and current life satisfaction

(CLS) as reported at the time of the sur-

vey. We hypothesized that there would

be geographic variation in this novel mea-

sure. We additionally hypothesized there

would be a decrease in the gap between

CLS and ALS for the nation as a whole in

2020.

METHODS

We used data from the WBI from January

2008 through September 2020. Of note,

this index was named the “Gallup-

Healthways Well-Being Index” from

2010 to 2016 and then the “Gallup-

Sharecare Well-Being Index” from

2017 to 2018. The sampling strategy,

described in detail in the supplemen-

tary file (available at http://www.ajph.

org), resulted in estimates projectable

to 95% to 96% of the US adult popula-

tion. The execution of this data collec-

tion methodology coupled with the

national and county-level iterative

proportionate weighting applied by

Gallup resulted in sampling that was

adequately randomized and esti-

mates that were generalizable to the

larger populations from which they

are derived.

We used data from the Cantril Self-

Anchoring Striving Scale, which was

administered across all years. This

2-item scale was designed to assess

people’s attitudes toward their current

and future life on a continuum from

worst to best, anchored by their own

identified values.18 We used the items

of this scale to create the novel mea-

sure of hope in this study.

From 2008 through 2012, Gallup

interviewed approximately 1000 US

adults (aged$18 years) per day, for a

total of approximately 353000 US

adults every year. From 2013 through

2016, Gallup interviewed approximately

500 US adults nearly every day, for a

total of approximately 177000 US

adults every year. Near the end of

2017, Gallup moved to weekly sam-

pling, completing more than 160000

total interviews in 2017 and 115929 in

2018. In 2018, the WBI moved to

address-based sampling with a mail or

Web mode of data collection and signif-

icantly reduced sample sizes compared

with previous years. Smaller samples of

9645 and 2340 records were collected

in 2019 and 2020, respectively. For

more information about the sampling

methods, see the online supplemen-

tary file.

Each respondent was assigned to a

Federal Information Processing Stan-

dard area using their self-reported zip

code. Each Federal Information Proc-

essing Standard code represents a US

county or county equivalents (e.g., bor-

ough or parish). Zip codes that crossed

county lines were mapped based on

allocation to the county containing the

majority of the population for that zip

code. We used the most recently avail-

able demographic data from the US

Census to characterize the populations

of the counties.

Outcomes

We constructed our measure of hope

using the components of the Cantril

Self-Anchoring Striving Scale, which

consists of the following prompt and 2

questions: Please imagine a ladder with

steps numbered from 0 at the bottom

to 10 at the top. The top of the ladder

represents the best possible life for you

and the bottom of the ladder repre-

sents the worst possible life for you.

(1) On which step of the ladder would

you say you personally feel you stand at

this time? (2) On which step do you think

you will stand about 5 years from now?

The first question measured CLS and

the second measured ALS. To assess

population hope for a region (US or

county) in a given period, we subtracted

the mean CLS from the mean ALS for

that population for that period.19 A

more positive difference between

mean ALS and mean CLS indicated

greater population hope. Our out-

comes were population hope (high vs

low, as described later) and change in

population hope over time. We also

examined how CLS and ALS change

over time.

Statistical Analysis

We summarized population hope

nationally for the United States for

each year from 2008 through 2020. We

weighted item responses to correct for

unequal selection probability, nonres-

ponse, and double coverage of landline

and cell phone users in the 2 sampling

frames. We also weighted samples to

match the US population according to

gender, age, race, Hispanic ethnicity,

education, region, population density,

and telephone status (cell phone only,

landline only, both, and cell phone

mostly). The online supplementary file

provides more information on weight-

ing methods. For each annual sample,

demographic weighting targets for the

US were uniquely based on the most

recently available Current Population

Survey Annual Social and Economic

Supplement figures for the US popula-

tion aged 18 years or older, whereas
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phone status targets were based on

the most recently available National

Health Interview Survey. Population

density targets were based on the most

recent US Census. County-level weight-

ing targets for 2008 through 2012 were

based on 2011 Claritas demographic

statistics, and weighting targets for

2013 through 2017 were based on

2017 Claritas demographic statistics.

All reported margins of sampling error

included computed design effects for

weighting.

To examine national trends, we

included all respondents each year. We

performed a Cochrane–Armitage non-

parametric trend test20 to assess trends

over this 10-year period and graphed

national trends over time. We also exam-

ined trends in the components of the

measure of hope: CLS and ALS.

To have adequate sample sizes for

reporting county-level hope, we com-

bined years 2008–2012 and 2013–2017.

The last year with adequate numbers to

make county-level estimates was 2017.

The population size of 300 minimum

threshold is a Gallup requirement for

public reporting of large population sam-

ples that ensures stability of results and

provides the weighting algorithm with

sufficient records. We excluded counties

with fewer than 300 respondents in

either period. For each of the 2 periods

and each retained county, we calculated

the same outcomes previously described.

Additionally, for each outcome, we clas-

sified each county according to whether

it improved, remained unchanged, or

worsened. Consistent with our previous

work,21 we classified counties as having

a meaningful change in hope if the

change was 1 SD above or below the

average county change; this threshold

ensured that high and low performers

included a range of county characteris-

tics. We report the number and

percentage of counties in each of these

categories.

To better understand whether

changes in CLS or ALS drove change in

hope, in each of the 3 larger groupings

(i.e., above average, average, and below

average change) we classified whether

the changes in CLS and ALS were posi-

tive or negative. We plotted 2013 to

2017 scores against 2008 to 2012

scores to illustrate the distribution of

changes in hope and its components

between these 2 periods; we also plot-

ted change in ALS against change in

CLS. In addition, we report the 10 coun-

ties with the highest and lowest hope in

2013 to 2017, the 10 counties with the

greatest improvement and greatest

decline in hope between the 2 periods,

and the corresponding ALS, CLS, and

changes in ALS and CLS.

We performed all analyses using

Stata version 16.1 (StataCorp LP, Col-

lege Station, TX) and SPSS version 22.0

(SPSS, Armonk, NY). We used a critical

value of a equal to 0.05 to assess statis-

tical significance.

RESULTS

For national analyses, we included

2766728 respondents to the WBI

from 2008 to 2020. For the county-level

analysis, there were 599 counties with

at least 300 respondents in each

period, representing an estimated

78.1% of the total US population. Met-

ropolitan counties were represented in

the included sample disproportionately

more than were nonmetropolitan

counties, with 48.0% metropolitan

counties included and 1.7% nonmetro-

politan counties included. Counties

included in the study had a younger

age distribution, a lower percentage of

White Americans (81.1% vs 86.8%) and

Native Americans (1.7% vs 3.2%), higher

percentages of Black Americans (12.1%

vs 9.0%) and Asian Americans (4.1% vs

0.9%), a higher percentage of Hispanic

Americans (11.9% vs 7.5%), higher

median household income distribution,

and higher educational attainment than

did counties that were not included

(Table A [available as a supplement to

the online version of this article at http://

www.ajph.org]).

National Trends and
Variation in Hope

From 2008 to 2019, hope for the nation

as a whole remained largely unchanged,

ranging between10.71 and10.84,

until it increased from10.79 in 2019 to

10.92 in 2020 (Table 1). Across all

years, there was a significant positive

trend overall (P5 .024); this trend was

still positive but not significant when we

excluded 2020. The increase in the dif-

ference between ALS and CLS in 2020

was driven by a decline in CLS (from

6.96 in 2019 to 6.84 in 2020; Table 1),

whereas ALS remained unchanged

(7.75 in 2019, 7.76 in 2020; Figure 1).

These results are consistent with those

found via the Gallup Panel22—a sepa-

rate probability-based non–opt in panel

of 120000 panelists nationwide and one

of the nation’s few research panels that

represent the entire US adult popula-

tion—which saw a statistically significant

decline in the percentage of respond-

ents reporting a 7 or higher to CLS with

little or no improvement to ALS over the

course of the COVID-19 era.23

County Trends and
Variation in Hope

For the 2013 to 2017 period, counties in

the top decile for hope had a mean dif-

ference between ALS and CLS of11.1,

with a range from11.0 to11.5.
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Counties in the bottom decile for hope

had a mean difference between ALS and

CLS of10.4, with a range from20.2 to

10.5. The 10 counties with the highest

and the 10 counties with the lowest

hope in 2013 to 2017 are reported in

Table B (available as a supplement to the

online version of this article at http://

www.ajph.org).

From the first to the second period,

87 counties (14.5%) experienced an

increase in hope greater in magni-

tude than 1 SD above the mean of

the first period, and 83 (13.9%)

experienced a decrease in hope

greater in magnitude than 1 SD below

the mean of the first period (Table C

[available as a supplement to the

online version of this article at http://

www.ajph.org]; Figure 2). Increase in

hope resulted primarily from an

increase in ALS

(Figure 3). Specifically, increased ALS

led to increased hope with either a

decrease in CLS (n527) or a lesser

increase in CLS (n548), whereas a

decrease in hope resulted primarily

from an increase in CLS with either a

decrease in ALS (n545) or a lesser

increase in ALS (n536; Table D, avail-

able as a supplement to the online

version of this article at http://ajph.

org). Notably, 52 counties (8.9%)

experienced decreases in both CLS

and ALS from the first to second

5-year periods, although for 38 of

these counties the difference

between the 2 remained unchanged.

The 10 counties with the greatest

increases in hope and the 10 coun-

ties with the greatest decreases in

hope from 2008–2012 to 2013–2017

are reported in Table D (available as a

supplement to the online version of

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

DISCUSSION

Using the largest multiyear data set on

life evaluation in the United States, this

study provides the first, to our knowl-

edge, comprehensive look at the gap

between CLS and ALS. We found that

this newly constructed measure

remained largely unchanged at the

national level year to year from 2008

through 2019, with a sharp increase in

2020, reflecting a distinct decline in CLS

amid the COVID-19 pandemic, whereas

ALS remained unchanged. Importantly,

in the years before the pandemic,

TABLE 1— CLS, ALS, and Difference Between ALS and CLS by
Year: United States, 2008–2020

Year Respondents CLS, Meana ALS, Meana

Difference Between
ALS and CLS

2008 355 334 6.79 7.56 10.77

2009 353 849 6.91 7.68 10.77

2010 352 840 6.97 7.74 10.77

2011 353 492 6.93 7.73 10.80

2012 353 571 6.93 7.77 10.84

2013 178 072 6.95 7.66 10.71

2014 176 702 6.98 7.78 10.80

2015 177 281 7.02 7.84 10.82

2016 177 192 7.03 7.84 10.81

2017 160 498 7.06 7.90 10.84

2018 115 929 6.92 7.76 10.84

2019 9 645 6.96 7.75 10.79

2020 2 340 6.84 7.76 10.92

Note. ALS5 anticipated life satisfaction; CLS5 current life satisfaction.

aALS and CLS were scored from 0 to 10 based on the Cantril Self-Anchoring Striving Scale.
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FIGURE 1— Current Life Satisfaction (CLS), Anticipated Life Satisfaction
(ALS), and Hope for the United States: 2008–2020

Note. ALS and CLS were scored from 0 to 10 based on the Cantril Self-Anchoring Striving Scale.
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despite the relative stability in this mea-

sure at the national level, marked geo-

graphic variation existed across coun-

ties. Most notably and concerningly, the

difference between ALS and CLS

declined in nearly 1 out of every 7

counties, whereas both CLS and ALS

declined in nearly 1 out every 11 coun-

ties, even before the onset of the pan-

demic in late 2019. These findings

suggest that declines in this novel mea-

sure of hope were concentrated in par-

ticular US counties.

During a year marked by a global

pandemic and its economic and

social consequences, the finding that

US adults maintained their ALS despite

the decrease in their CLS is remarkable.

These findings suggest that, on average,

adults in the United States retained a

sense of hope for their future, despite

significant decline in their current lives

amid the pandemic. This pattern of

change suggests that the change in

CLS may be transient, that the main-

tained sense of hope for the future is

potentially an asset to be used, and

that the decline in CLS if maintained

or worsened could portend further

declines in the future—perhaps depend-

ing on whether conditions persist and

what actions are taken. These results

also underscore the responsiveness

of these measures and suggest an

increased likelihood that tracking

and monitoring efforts to improve

them would be useful.

The proportion of counties that expe-

rienced a decline in hope combined with

the additional number of counties that

experienced declines in both CLS and

ALS before the onset of the pandemic is

worrisome. This finding is concerning in

part because of the anticipated negative

downstream effects that may occur on

the health and well-being of the people

in those counties and for the US popula-

tion as a whole. Although a positive

future outlook is associated with good

physical and mental health, engagement

in healthy behaviors, and emotional and

social well-being, a negative future out-

look is a risk factor for poor physical

health outcomes (e.g., increased mortal-

ity, unhealthy and risky behaviors, men-

tal health disorders such as anxiety and

depression).3–9
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FIGURE 2— Change in Hope asMeasured by the Difference Between
Anticipated Life Satisfaction (ALS) and Current Life Satisfaction (CLS) for
Included US Counties from 2008–2012 (Time 1) to 2013–2017 (Time 2)

Note. ALS and CLS were scored from 0 to 10 based on the Cantril Self-Anchoring Striving Scale.
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FIGURE 3— Change in Anticipated Life Satisfaction (ALS) and Current
Life Satisfaction (CLS) for Included US Counties: 2008–2012 to 2013–2017

Note. ALS and CLS were scored from 0 to 10 based on the Cantril Self-Anchoring Striving Scale.
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If experienced widely enough or per-

haps in high enough concentrations in

populations, the effects of hope on

health may lead to shifts in population

health. As an example, recent studies

have shown how unprecedented

declines in US life expectancy in the

years before the onset of the pandemic

were attributed to increasing mortality

rates from drug overdoses, suicides,

and alcohol-related conditions, which

have become collectively referred to as

deaths of despair.10,11 It has been sug-

gested that the sustained negative

effect on national life expectancy was a

result of substantial declines in mental

and physical health concentrated in

particular US subpopulations. In their

work studying hope and despair in the

United States, Graham and Pinto11

used measures of CLS and ALS,

although not the difference between

them, to examine the associations

between hope and health inequities in

US populations.24,25 They identified

how “markers of ill-being,” including

lack of hope, were correlated with

increasing rates of premature mortality

among less-educated White persons.11

As we discuss later, it appears that

hope—and lack of hope—and associ-

ated health outcomes may concentrate

in certain communities.11,26

The concern about this trend in hope

also arises, in part, from what it likely

indicates about upstream factors at

national and local levels. At the national

level, the relative stability of hope for

the decade before the pandemic fol-

lowed by a nonintuitive increase in

hope during the pandemic begs further

examination of the conditions that con-

tribute to national hope and the con-

structs that comprise this measure of

hope. At the county level, the observed

geographic variation in hope is not sur-

prising, as place is a known contributor

to the hope of a population.11,27 As an

example, hopelessness has been

shown to cluster at the neighborhood

level, which is associated with local

characteristics related to socioeconom-

ics, opportunity, and the physical envi-

ronment, including factors such as

higher unemployment rate and greater

perceived disorder.26 The decline in

hope in 1 of every 7 counties, along

with the decline in both CLS and ALS in

other counties, even before the pan-

demic may point to geographic popula-

tions exposed to systemic or structural

factors undermining hope. If modifiable

local factors underlay observed trends,

they may offer opportunities for inter-

vention. It could also be that these first

100 counties serve as bellwether coun-

ties and signal the need for larger scale

interventions beyond the local level.

Although our findings suggest a need

to bolster hope for some people and

places and rebuild hope for others, it is

not yet evident how to accomplish this.

Importantly, factors across multiple

dimensions, including economic, social,

and political, may contribute to popula-

tion hope.13,26–29 Snyder et al. suggests

that group-level hope is fostered by

prosocial norms and institutions that

encourage citizenship through factors

such as civility, tolerance, nurturance,

and altruism.13 Subsequently, Hirano

et al. suggest that a sense of purpose

and robust social networks are key fac-

tors to fostering hope in general urban

populations in Japan.28 More recently, a

cross-national study of CLS identified 6

factors that explained nearly three

quarters of the variation in national

CLS: gross domestic product per capita,

social support, healthy life expectancy,

freedom to make life choices, generos-

ity, and freedom from corruption.30

Other studies have shown that factors

across economic, social, cultural,

environmental, and political domains

influence population-level measures of

well-being, although, to our knowledge,

no researchers have studied hope

directly or explicitly.31–34 An extensive

body of research has identified social

factors, including social support, social

trust, and generosity, as vital contribu-

tors to thriving, with complementary

research suggesting their role in the

production of hope in

populations.26,29,35–43

As a key determinant of health and

well-being, hope is a public health mat-

ter. Consequently, it would be prudent

for our nation to invest time, effort, and

resources into investigating how best

to improve hope, both nationally and

locally. Even before the current public

health crisis, stagnation, variation, and

decline in population hope signaled the

need for intervention. Recent research

suggests that we may need to intervene

in well-known population targets, such

as economic vitality, as well as novel

population targets like sense of purpose,

civic engagement, and quality of social

relationships.1 If structural factors (e.g.,

lack of economic opportunity, physical

disorder, racism) are contributing to

stagnation, variation, and declines in

hope, then progress will require sys-

temic transformation.44,45 Moreover, the

pandemic and recovery from it may be

escalating this demand, making hope a

necessary part of national and local

strategies to navigate through and

emerge from our current crisis. To drive

improvement in population hope at

national and county levels, it must be

measured and tracked—something lack-

ing in the United States outside the

WBI—as well as prioritized and acted

upon. In responding to CLS, ALS, and the

difference between them for different

populations and places, we must also

learn the primary drivers for these

RESEARCH & ANALYSIS

514 Research Peer Reviewed Riley et al.

A
JP
H

M
ar
ch

20
22

,V
ol

11
2,

N
o.

3



measures and the most effective means

for modifying them.

Immediate next steps could include

comparing this novel measure with

established measures of hope. The

Cantril Self-Anchoring Scale, which pro-

vides the basis for this measure, has

been tested among diverse popula-

tions for reliability and validity for its

original purpose, whereas this newly

constructed measure has not yet

been validated.46 Validation of this

study’s measure against existing meas-

ures of hope, such as the Adult Hope

Scales,13,47,48 would be useful. Studies

examining how the measure varies

based on population sociodemographics,

such as age, would also be helpful for

interpreting results. Additionally, next

steps should include conducting qualita-

tive assessment of the measure and our

findings, studying the actionable determi-

nants of this novel measure of hope, and

advancing the availability of timely data

on hope at national and local levels.

Limitations

This study has limitations. First, nonres-

ponse bias may have threatened the

representativeness of the data. In col-

lecting data for the largest data set on

well-being in the United States, Gallup

applied sampling and weighting meth-

ods to manage nonresponse bias and

produce data representative of the

populations included in the study. Of

note, response rates39 eroded over the

10-year measurement period from

15% to 10%, reflecting in part a meth-

odologically requisite increase in the

percentage of cell phone–based inter-

views each polling day from 15% in

2008 to 70% in 2017. As contact rates

and cooperation rates were lower

among cell phone users, the increase in

the cell apportionment of the sampling

frame contributed to deterioration in

overall response rates relative to earlier

years. Despite this erosion, state-level

results for many shared metrics (e.g.,

obesity rates) were cross-validated with

results from government-sponsored

health surveys that have high response

rates (e.g., the Centers for Disease Con-

trol and Prevention’s Behavioral Risk

Factor Surveillance System [BRFSS]),

with highly convergent results. These

results affirm the weighting algorithms

used with the WBI to overcome nonres-

ponse bias and other related issues

associated with data collected with lower

response rates. For example, recent

comparisons49 of the WBI and BRFSS

show that obesity estimates from the

same measurement year (2017) yielded

a correlation of 0.940, and state obesity

ranks yielded a correlation of 0.947.

Second, county-level data were

reported as 5-year aggregates only for

counties with at least 300 respondents

in 5 years; this report cannot demon-

strate annual trends for counties in

those 5-year time frames or provide

insights into smaller and less densely

populated counties with the vast major-

ity of nonmetropolitan counties

excluded from the county-level analysis.

Still, the aggregate results provided reli-

able estimates within the confines of

each reporting period, and the included

counties are home to 78% of the US

population, although they are skewed to

counties with populations that are youn-

ger, are more educated, and have higher

incomes. The included counties also

have proportionately more Black, Asian,

and Hispanic Americans and proportion-

ately fewer White and Native Americans.

Conclusions

From 2008 through 2017, the gap

between CLS and ALS remained stable

nationally. During this period, this mea-

sure remained unchanged in many

counties, increased in some, and

decreased in 1 of every 7 counties, with

declines in CLS and ALS in additional

counties. Then in 2020, in the context

of the COVID-19 pandemic, this novel

measure of hope increased nationally

as a result of maintenance in optimism

about the future despite lower CLS.

Public health action to foster and

rebuild hope are essential for the

health and well-being of our nation.

Tracking and responding to hope with

national and local strategies may be

essential for our collective health and

well-being as we navigate through and

emerge from our current crisis.
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Racial/Ethnic Segregation and
Access to COVID-19 Testing: Spatial
Distribution of COVID-19 Testing Sites
in the Four Largest Highly Segregated
Cities in the United States
Emmanuella Ngozi Asabor, MPhil, Joshua L. Warren, PhD, and Ted Cohen, MD, DPH

See also Yang, p. 369.

Objectives. To quantify the relationship between the segregation of Black, Indigenous, and Latinx

communities and COVID-19 testing sites in populous US cities.

Methods.We mapped testing sites as of June 2020 in New York City; Chicago, Illinois; Los Angeles,

California; and Houston, Texas; we applied Bayesian methods to estimate the association between

testing site location and the proportion of the population that is Black, Latinx, or Indigenous per block

group, the smallest unit for which the US Census collects sociodemographic data.

Results. In New York City, Chicago, and Houston, the expected number of testing sites decreased by

1.29%, 3.05%, and 1.06%, respectively, for each percentage point increase in the Black population. In

Chicago, Houston, and Los Angeles, testing sites decreased by 5.64%, 1.95%, and 1.69%, respectively, for

each percentage point increase in the Latinx population.

Conclusions. In the largest highly segregated US cities, neighborhoods with more Black and Latinx

residents had fewer COVID-19 testing sites, likely limiting these communities’ participation in the early

response to COVID-19.

Public Health Implications. In light of conversations on the ethics of racial vaccine prioritization,

authorities should consider structural barriers to COVID-19 control efforts. (Am J Public Health.

2022;112(3):518–526. https://doi.org/10.2105/AJPH.2021.306558)

B lack, Indigenous, and Latinx com-

munities in the United States have

experienced disproportionate rates of

COVID-19 infection, hospitalization, and

mortality.1 They will likely also take lon-

ger to recover as individuals and com-

munities from the social and economic

ramifications of the pandemic.2

Observers outside public health pre-

dicted this epidemiological landscape

in the absence of coordinated federal

data collection. Lay Black people,

Indigenous people, and other people of

color (BIPOC) have identified structural

racism—the historical, economic, politi-

cal, and interpersonal factors resulting

in poor outcomes for racial minori-

ties—as the underlying mechanism for

racial inequity during the pandemic.3

Structural racism precedes the health

inequity observed during the pandemic

through myriad pathways.4 Racial ineq-

uity in employment, housing, and

wealth impede BIPOC communities’

practice of social and physical distanc-

ing.5,6 Racial and ethnic discrimination

in clinical settings and inequity in access

to healthy food and clean air contribute

to disproportionate rates of comorbid-

ities that complicate COVID-19 among

BIPOC.1 We quantified the contribution

of segregation, a geographic manifes-

tation of structural racism, to health

inequity among Black, Indigenous,

and Latinx communities during the

COVID-19 pandemic.
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There is limited academic work on

the impact of structural racism on

access to the early public health

response to the pandemic, which

largely consisted of the establishment

of diagnostic testing sites. A previous

study on access to testing in the United

States focused on the relationship

between testing locations and the

percentage of counties that are “non-

White” in addition to median income

and the percentage uninsured.7

However, large geographic units

(e.g., counties) may obscure the more

local, neighborhood-level dynamics

of structural racism.8 Furthermore,

it is critical to be specific about the

particular minority communities in

question, as racism often manifests

differently depending on the ethnora-

cial group.9

Racial segregation is the systematic

geographic separation of racial and

ethnic minorities from White neighbor-

hoods through deliberate policies and

practices and the resultant experience

of social and economic marginality for

separated racial and ethnic minori-

ties.10 This geographic manifestation of

structural racism long preceded the

COVID-19 pandemic. In the United

States, the most extreme patterns of

segregation occur between Black and

White Americans.11 However, other

groups, including Indigenous and Lat-

inx communities, are also segregated

from White communities.10 Although

some literature points to the potential

benefits of having neighbors of the

same race, the process of segregation

is distinct from the willful creation of

enclaves for the preservation of ethno-

racial vibrancy.12

Sociologist and legal scholar Monica

Bell elucidates the complex, multilevel,

and intentional process of segregation.

Segregation consists of separation,

concentration, subordination, and

domination.8 First, there is uneven geo-

graphic distribution of racial or ethnic

groups across a coherent geographic

area (separation). Next, there is move-

ment of marginalized ethnic groups

into identifiable and stigmatized

enclaves (concentration). Concentra-

tion highlights neighborhood effects—

the influence of clusters of marginalized

communities that leads to compounded

deprivation. This process of concentra-

tion establishes and reproduces hege-

monic racial hierarchy (subordination).

Subordination goes beyond the observ-

able consequences of concentration

and articulates the subjective experience

of segregation for racial minorities.

The stigmatizing experience of subor-

dination facilitates the social control

and economic exploitation of disad-

vantaged groups by White people,

who then hoard political opportunity

and power (domination). Although the

costs of domination are dispropor-

tionately experienced by marginalized

people, domination also harms White

people by hampering interracial social

and political coalition building. Segre-

gation is an intentional process that

creates and rearticulates social order.

We characterize the spatial distribu-

tion of COVID-19 testing sites in the 4

most populous, highly segregated US

cities using the dissimilarity index.13,14

We report on the relationship between

the distribution of the early COVID-19

response and the segregation of Black,

Indigenous, and Latinx communities.

METHODS

We used a complete list of testing sites

made publicly available by GISCorps

(Urban and Regional Information Sys-

tems Association, Des Plaines, IL)

through June 2020. Testing sites

included drive-through locations, pre-

existing hospital centers and clinics,

commercial pharmacies, and pop-up

testing sites. We then generated a list

of the 20 most segregated US cities as

measured by the dissimilarity index.15

The dissimilarity index is the most com-

monly used measure of segregation

between 2 groups and reflects their rel-

ative distributions across neighbor-

hoods in the same city.14 The index

ranges between 0 and 100 and quanti-

fies the percentage of 1 group that

would have to move across neighbor-

hoods to be distributed the same way

as the second group. The higher the

number, the more segregated the

area.14 We then selected the 4 most

populous cities on this list (i.e., New

York City; Los Angeles, CA; Chicago, IL;

and Houston, TX) to facilitate a focused

analysis.16

Covariates

Our outcome was the number of

testing sites in each census block group

as of June 2020. Covariates of interest

included the percentage of the popula-

tion that was non-Hispanic Black or Afri-

can American, the percentage of the

population that was Hispanic or Latino,

and the percentage of the population

that was non-Hispanic American Indian

or Alaska Native at the census block

group level. With the exception of the

Methods and Results sections, where

we refer to covariates, we use the term

“Black” interchangeably with the “Black

or African American” census category,

“Indigenous” interchangeably with the

“American Indian or Alaska Native” cate-

gory, and “Latinx” interchangeably with

the “Hispanic or Latino” category. We

used 2020 ethnoracial estimates pro-

vided by SimplyAnalytics (New York, NY),

a demographic analytics company.
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These 2020 estimates are generated

using a combination of US Census

Bureau data, including from the 2015

through 2019 5-year American Commu-

nity Survey, the 2019 Public Use Micro-

data Sample, and the 2010 Decennial

Census.

We used the percentage of a census

block group that is non-Hispanic Black

or African American, Hispanic or Latino,

or non-Hispanic American Indian or

Alaska Native to measure ethnoracial

separation, as it is a critical component

of segregation.8 Because segregation is

structural and distinct from willful sepa-

ration, these proportions capture the

results of decades of racist policies and

structures.17 Racial and ethnic separa-

tion serves as a marker of racially

driven spatial discrimination and cap-

tures the impact of structural racism,

as manifested by segregation. These

particular ethnoracial groups were

selected because of the COVID-19

inequities already demonstrated in the

literature.1,10 The census block group is

the smallest geographic unit for which

the US Census Bureau publishes data

on race and ethnicity. It is an adminis-

trative unit that is more detailed than a

census tract and, therefore, more

closely approximates neighborhood

demographic dynamics than do aggre-

gated tract-, county-, or state-level

estimates.

Cartography

We performed geospatial analysis of

the distribution of COVID-19 testing

sites in Chicago, New York City, Hous-

ton, and Los Angeles. Because the dis-

similarity index allows comparison of

only 2 racial or ethnic groups at once,

we chose Black–White separation.

This dichotomy represents the most

extreme segregation patterns in the

United States.11 We geocoded testing

site addresses using a Google geocod-

ing application programming interface

(API) to arrive at latitude and longitude

coordinates. We then generated corre-

sponding census block group spatial

identification numbers for testing site

coordinates using a Census.gov geolo-

cator API. Finally, we mapped the per-

centage of the city population that is

non-Hispanic Black or African American

and the percentage of the population

that is non-Hispanic White using dot

densities. We generated our maps in

ArcGIS Pro version 2.6 (Esri, West Red-

lands, CA).

Statistical Model and
Analysis

We performed a population-adjusted

hierarchical Bayesian Poisson regres-

sion analysis using the S.CARleroux

function in the CARBayes package.18

This model accounts for spatial correla-

tion that may be present in the out-

come by including block group–specific

random effects that are correlated based

on the geography of a city. Because we

used the Leroux version of the condi-

tional autoregressive model,19 random

effects from neighboring block groups

(i.e., those with a shared border) were

more similar a priori. We allowed the

data to determine the appropriate

amount of spatial correlation and vari-

ability in the data by specifying weakly

informative previous distributions on

the model parameters. We included all

ethnoracial groups in the same model

but created separate models for each

city. We tested zero-inflated Poisson

models, but they were outperformed

by our chosen model (see the supple-

mental tables for additional model fit

details [available as a supplement to

the online version of this article at

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

Our model adjusted for population

size using an offset term in the Poisson

regression. We also performed a sensi-

tivity analysis using population density

as a covariate and present those

results in the supplementary tables.

Because income and race are along the

causal pathway of racism, we did not

adjust for employment, income, or

other socioeconomic measures as

covariates.20 We made this choice to

avoid adjusting away the economic or

employment dimensions of structural

racism and thereby underreporting

the effect of racism on health care

access.21,22 Because structural racism

is an organizing system of oppression,

structural racism includes the impact of

income inequality, employment ineq-

uity, microaggressions, and internalized

racism on racial minorities.4 Our use of

racial covariates as proxies for struc-

tural racism, then, includes the impact

of these and other unobservable medi-

ators of structural racism on racial

minorities. Our inclusion of race and

ethnicity covariates does not presume

there is an innate quality of the selected

groups that can be separated or isolated

from the economic, educational, and

political context in which these groups

live.23 We report relative risks or inci-

dence rate ratios, posterior SDs, and

95% quantile-based credible intervals.

We performed our analysis in R version

3.6.1 (R Foundation for Statistical Com-

puting, Vienna, Austria).

RESULTS

Chicago has a dissimilarity index of

82.50 and is the most racially segre-

gated city in the United States by this

measure (Table 1). Chicago is also the

third most populous city in the United
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States. There were 30 testing sites in

Chicago as of June 2020 (Figure 1).

With every percentage point increase in

the proportion of the block group pop-

ulation that was non-Hispanic Black or

African American, there was a 3.05%

population-adjusted reduction in the

expected number of testing sites in

that block group (Table 2). With every

percentage point increase in the pro-

portion of the block group that was His-

panic or Latino, there was a 5.64%

population-adjusted reduction in the

expected number of testing sites in

that block group. Results for the per-

centage of the block group that was

non-Hispanic American Indian or Alaska

Native were not significant in Chicago.

New York City has a dissimilarity

index of 81.40 and is the second most

racially segregated city in the United

States by this measure (Table 1). New

York is also the most populous city in

the United States. There were 166 test-

ing sites in New York City as of June

2020 (Figure 1). With every percentage

point increase in the proportion of the

block group population that was non-

Hispanic Black or African American,

there was a 1.29% population-adjusted

reduction in the expected number of

testing sites in that block group (Table

2). Results for the percentage of the

block group that was either Hispanic or

Latino or non-Hispanic American Indian

or Alaska Native were not significant in

New York.

Houston has a dissimilarity index of

68.60 and is the 14th most segregated

city in the United States by this mea-

sure (Table 1). Houston is also the

fourth most populous city in the United

States. There were 80 testing sites in

Houston as of June 2020 (Figure 1).

With every percentage point increase in

the proportion of the block group pop-

ulation that was non-Hispanic Black or
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African American, there was a 1.06%

population-adjusted reduction in the

expected number of testing sites in

that block group (Table 2). With every

percentage point increase in the

proportion of the block group popula-

tion that was Hispanic or Latino, there

was a 1.95% population-adjusted

decrease in the expected number of

testing sites in that block group. Results

for the percentage of the block group

that was non-Hispanic American Indian

or Alaska Native were not significant in

Houston.

Los Angeles has a dissimilarity index

of 66.90 and is the 18th most segre-

gated city in the United States by this

measure (Table 1). Los Angeles is also

the second most populous city in the

United States. There were 68 testing

sites in Los Angeles as of June 2020

(Figure 1). With every percentage point

increase in the proportion of the block

group population that was Hispanic or

Latino, there was a 1.69% population-

adjusted decrease in the expected

number of testing sites in that block

group. Results for the percentage

of the block group that was either

non-Hispanic Black or African American

or non-Hispanic American Indian or

Alaska Native were not significant in

Los Angeles.

DISCUSSION

By quantifying the association between

the number of COVID-19 testing sites

and the proportion of the population

that is Black, Latinx, and Indigenous at

the census block group level, we

revealed the impact of historical and

contemporary patterns of racial segre-

gation on the public health response to

the COVID-19 pandemic. Our primary

findings are that even after adjusting

for population, the expected number of

testing sites decreases between 1.06%

and 3.05% for each percentage point

increase in the proportion of a census

block group that is Black and between

1.69 and 5.64 for each percentage

point increase in the proportion of a

census block group that is Latinx. We

demonstrate that the patterns of racial

segregation that preceded the pan-

demic influenced the public health

infrastructure established to address

COVID-19 in the most populous US cit-

ies. Our study extends previous work

by demonstrating racial and ethnic

Chicago

Black population %

White population %
Testing Center

Los Angeles

New York City

Houston

a

b

c

d

% of Block Group
Population that is Non-
Hispanic Black

0%–1.19%

1.20%–3.62%

3.62%–6.90%

6.94%–13.71%

13.95%–100%

6

6

6

6

6

Number of
Testing Sites

% of Block Group
Population that is Non-
Hispanic Black

0%–2.22%

2.22%–3.27%

3.27%–5.60%

5.62%–16.28%

16.32%–92.26%

14

14

14

14

12

Number of
Testing Sites

% of Block Group
Population that is Non-
Hispanic Black

0%–1.44%

1.44%–4.78%

4.78%–11.53%

11.54%–25.45%

25.47%–100%

33

33

34

33

33

Number of
Testing Sites

% of Block Group
Population that is Non-
Hispanic Black

0%–4.63%

4.64%–9.30%

9.31%–14.80%

14.82%–29.55%

29.55%–96.73%

16

16

16

16

16

Number of
Testing Sites

10
Kilometers

N

10
Kilometers

N

10
Kilometers

N

10
Kilometers

N

FIGURE 1— COVID-19 Testing Site Locations and the Proportion of
Census Block Groups That Are Black or White in (a) Chicago, IL; (b) Los
Angeles, CA; (c) New York City; and (d) Houston, TX: June 2020
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inequity at the neighborhood level,

where residential segregation dynamics

are manifest.8 Our suggestion of segre-

gation as the specific instance of

structural racism that underlies the

demonstrated disparity uniquely con-

tributes to the literature. Furthermore,

our identification of the particular

minority communities affected lends

specificity to the literature in this area.

Finally, this study is novel in accounting

for spatial correlation in our statistical

model.

There is a wealth of literature that

elucidates how racial discrimination

and geography lead to inequity in health

and other social outcomes.24 Redlining,

for example, is a historical example of

segregation with persistent health impli-

cations.17 Redlining occurred in cities

across the United States, including Chi-

cago, New York, Los Angeles, and Hous-

ton. This historical policy continues to

have implications for contemporary pub-

lic health in these cities. A 2019 Urban

Institute study showed that contempo-

rary access to capital in Chicago is

directed more toward White neighbor-

hoods than toward Black neighborhoods

by a factor of 3 to 1. This disparate rate

of investment already reflects adjust-

ments made for mission-driven eco-

nomic development initiatives that spe-

cifically target poor and minority

communities for special investment.25

Lack of commercial investment in mar-

ginalized communities has implications

for health equity.

The early federal response to the

pandemic was to establish testing cen-

ters via public–private partnership

between the federal government, com-

mercial pharmacies, and other busi-

nesses in addition to health centers.

However, any partnership based on the

preexisting distribution of businesses

risks underserving BIPOC owing to his-

torical and contemporary practices of

investment on the basis of race and

geography. For example, a community

with fewer commercial pharmacies may

not adequately benefit from a federal

response predicated on partnerships

with local businesses. The public health

response to COVID-19 was superim-

posed on racist policy and structures.

Thus, a race-blind approach to testing,

coupled with preexisting health inequity,

rendered BIPOC particularly vulnerable.

Spatial discrimination and the way that

structural racismmediates the differential

geographic distribution of health system

resources are critical to understanding

the impact of structural racism on the

response to the pandemic.

Monica Bell’s theory of segregation

helps us recognize how segregation

creates and reinforces racial inequities

during the pandemic.8 The systematic

separation of racial groups that long

predated the pandemic has led to the

concentration of ethnoracial minorities.

The concentration of comorbidities

that complicate COVID-19 in minority

communities is a key example of a

neighborhood effect. Concentration

establishes and reproduces hegemonic

racial hierarchy, which results in subor-

dination. Subordination articulates the

subjective dimensions of segregation

for marginalized people. An example of

subordination is the former US sur-

geon general’s degrading call to Black

“big mamas” and Latina “abuelas” to

change their individual behaviors

while ignoring the structural factors

shaping increased COVID-19 risk in

these communities. The stigmatizing

experience of subordination facilitates

the social control and economic exploi-

tation of disadvantaged groups by

White people, who then hoard political

opportunity and power (domination).

TABLE 2— Estimated Relative Risk of COVID-19 Testing Site for
a 1% Population-Adjusted Increase in Block Group Population
That Is Non-Hispanic Black, Hispanic or Latino, or Non-Hispanic
American Indian or Alaska Native: 4 US Cities, June 2020

RR (SD; 95% CI)

New York, NY

Non-Hispanic Black or African American 0.99 (0.004; 0.98, 0.99)

Hispanic or Latino 1.01 (0.003; 1.00, 1.01)

Non-Hispanic American Indian or Alaska Native 0.94 (0.22; 0.55, 1.43)

Chicago, IL

Non-Hispanic Black or African American 0.97 (0.01; 0.95, 0.98)

Hispanic or Latino 0.94 (0.02; 0.91, 0.97)

Non-Hispanic American Indian or Alaska Native 1.82 (1.11; 0.41, 4.63)

Houston, TX

Non- Hispanic Black or African American 0.99 (0.01; 0.98, 1.00)

Hispanic or Latino 0.98 (0.01; 0.97, 0.99)

Non-Hispanic American Indian or Alaska Native 0.86 (0.40; 0.31, 1.85)

Los Angeles, CA

Non-Hispanic Black or African American 1.01 (0.01; 0.99, 1.02)

Hispanic or Latino 0.98 (0.01; 0.97, 0.99)

Non-Hispanic American Indian or Alaska Native 1.02 (0.29; 0.55, 1.70)

Note. CI5 credible interval; RR5 relative risk.
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Our results demonstrate domination

in action: the sequestration of testing

resources in White communities even

as minority communities suffered so

disproportionately.

The juxtaposition of disproportion-

ately increased risk and disproportion-

ately limited access to testing resources

is not incidental. For example, in Chi-

cago, more than 70% of early COVID-19

deaths were among Black people.26

Latinx neighborhoods in the city were

also among the hardest hit across Illi-

nois.26 This disease burden among

BIPOC in Chicago was the combined

result of preexisting health inequity as

well as new challenges that arose dur-

ing the pandemic. For both cultural rea-

sons and economic inequality, 26% of

Black Americans and 27% of Latinxs

live in multigenerational households,

compared with 16% of White Ameri-

cans.27 Additionally, because of

employment inequity, BIPOC are more

likely to have employment that does

not accommodate remote work.5,28

These longstanding factors prevent

hidden frontline and essential workers

and their household members from

social distancing. Furthermore, the inci-

dence of homelessness and state deten-

tion are also increased in Black, Indige-

nous, and Latinx populations: research

has demonstrated high rates of COVID-

19 in prisons and immigration detention

centers.29,30 Residence and community

in crowded, congregated settings con-

fers an increased risk of respiratory dis-

ease and results in disease distribution

along clear racial fault lines. Finally, the

exclusion of undocumented immigrants

and migrants, who are often Black and

Latinx, from safety net health care pro-

tections renders them especially vulner-

able to COVID-19.6,31

Because of this, social determinants

of health as articulated in Public Health

3.0 may not go far enough for Black, Lat-

inx, and Indigenous communities. The

present moment necessitates a shift to

an appreciation of the “social–structural”

determinants of health: Public Health

3.03. The study of social determinants of

health might suggest individual or behav-

ioral solutions to racial health inequity. A

perspective that considers social deter-

minants of health alone locates the bur-

den of overcoming health inequity in

supposedly “hard-to-reach” communities.

However, investing in a shared language

of structure accounts for histories and

contemporary realities of oppression

such as residential segregation. A shift to

consideration of the “social–structural

determinants of health” locates the

burden of ameliorating health inequity

in the health system rather than in

minoritized individuals and communi-

ties. Race is not merely a unique social

characteristic of communities that is

associated with disease. Rather, the

structural oppression faced by racially

marginalized groups manifests as a

shared experience of increased health

vulnerability. A structural perspective

suggests institutional solutions.

Limitations

Our study has several limitations. First,

we focused on only the most populous

racially segregated US cities. Second,

the history of settler colonialism in the

United States suggests that there may

be associations between Indigenous

populations and locations of COVID-19

testing sites similar to what we observed

for Black and Latinx communities in our

model; however, the relatively small pro-

portion of the population comprising

Indigenous peoples in the areas studied

limited our ability to assess this effect.

Results for the Indigenous population in

New York and Houston were not

significant, but they do suggest a possi-

ble inverse association between the

location of testing centers and areas

where Indigenous people live. The con-

tinued existence of reservations is a glar-

ing example of the legacy of efforts to

segregate the Indigenous population in

the United States.32

Third, we focused only on locations of

testing sites, but the manner in which

location relates to access may not be

straightforward. For example, some

sites may be located in overpoliced

areas or otherwise unsafe locations,

have inconvenient hours, or not be

easily accessible to persons with a dis-

ability. Additionally, cross-jurisdictional

travel to access testing is a possible

attenuating factor. Consequently, our

analysis does not directly show that such

disparities in location necessarily lead to

decreased testing access, but this effect

is plausible and deserves further study.

One illustration of this limitation is our

inability to capture how the protests for

racial justice in the summer of 2020 may

have affected access to testing sites.

Additionally, many academic centers, in

particular, exist in proximity to minority

communities that still face access issues

despite proximity.33

Lastly, numerical indices are a useful

proxy for segregation by measuring

separation. However, they are limited in

that they do not necessarily capture the

other dimensions of segregation (e.g.,

concentration, subordination, and dom-

ination). A strength of our approach is

our articulation of proposed mecha-

nisms for these other dimensions of

segregation in the Discussion section.

Public Health Implications

We reveal the unique vulnerability of

Black, Indigenous, and Latinx communi-

ties in the early response to COVID-19
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and identify potential avenues to miti-

gate this vulnerability. In doing so, our

work directly contributes to conversa-

tions about the ethics of a race-

conscious approach to delivering the

COVID-19 vaccine and distributing

other health care resources.34 Our data

show that the largely race-blind patch-

work testing strategy that did not explic-

itly account for race led to inequities in

testing center placement. Thus, it is

important to explicitly consider race in

vaccine distribution. This is especially

true considering how disproportion-

ately BIPOC have been affected by

COVID-19.

Our work may also illuminate paths

to meaningfully partnering with BIPOC

communities in vaccine delivery and

other public health efforts. We should

consider nontraditional vaccine dispen-

sation sites in neighborhoods that are

primarily Black, Indigenous, or Latinx,

including mobile units, barbershops,

churches, and community centers.35

However, vaccine prioritization on the

basis of race absent genuine and long-

term community partnership is unlikely

to be successful. Local health depart-

ments may consider ways to cocreate

an environment that is conducive to

equitable and ethical BIPOC coleader-

ship in COVID-19 control efforts and

public health efforts beyond the pan-

demic. This might include the involve-

ment of community partners in priority

setting and the renumeration of local

experts for their involvement in

community-engaged programming.

When we locate the challenge in the

health care system rather than burden-

ing members of vulnerable communi-

ties with bridging the participation gap

based on individual behavioral factors,

we make strides against the pandemic

and toward health justice, fulfilling the

promise of Public Health 3.0.
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Erratum In: “Are We There Yet?
The American Journey to Safer
City Streets”

In: Staples JA, Yuan Y, Meddings L, Brubacher JR. Are we there yet? The American journey to safer city streets. Am J

Public Health. 2021;111(9): 1586–1588. https://doi.org/10.2105/AJPH.2021.306405

The shape of the data points in a figure were incorrect. On page 1587, Figure 1 should be:

The data points were correct as published, and this correction does not affect the paper’s conclusions.

https://doi.org/10.2105/AJPH.2021.306405e
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FIGURE 1— Vulnerable Road User Fatalities in US Cities in 2019

Note. Scatterplot depicting the number of pedestrian and cyclist fatalities for 1513 US cities with a population between 25 000 and 1 million residents.
X-axis indicates the city population; y-axis indicates the number of traffic fatalities in 2019; dot size indicates the city population; circles indicate US cities
outside of the Vision Zero Network; squares indicate US cities within the Vision Zero Network; diamonds indicate Nordic cities.4,6 American cities with fewer
than 1 million residents account for 82% of all US urban vulnerable road userfatalities. An analogous figure including all cities with more than 25 000 resi-
dents can be found in the Appendix (available as a supplement to the online version of this article at http://www.ajph.org).
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