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South Pole 2020: The Year
Without COVID-19

Many of us vividly recall the first year
of the COVID-19 pandemic. I was

fortunate to work apart from the worst of it,
and my family was spared, so my memories
are not so much of fear but a house full of
kids, LEGO train sets, hassle-free airports,
and a weekend road trip to score toilet pa-
per. But there was never any doubt that
COVID-19 lay right outside the door, waiting
to pounce on those who dropped their
guard.

For one group of people, the first year of
COVID-19 simply didn’t happen. I’m currently
spending the austral winter as the physician
at the National Science Foundation
Amundsen-Scott South Pole Station, and
several of my colleagues were here during
those critical days of 2020. For them, COVID
was simply something they heard about; as
a friend said, “It was like reading The Walking
Dead.” They knew about it, got some smid-
geons of information, but couldn’t see, feel,
or experience the crisis in real-time media
or in their lives.

“Polies” first heard about COVID in late
February, after the station had already
closed for the season. (Although a small
crew lives at the station during the winter
months, the station is physically inaccessible
from the outside world from mid-February
to mid-October each year.) From a distance,
COVID seemed to be just one of a series of
catastrophes that year, including the after-
math of the George Floyd incident, nation-
wide conflicts between protestors and po-
lice, and a bitterly contested election. There
were deep concerns about the health of
family and friends and anxiety from the in-
ability to help or simply be present in a time
of need. “We didn’t know what we were com-
ing back to,” said another workmate. “Was
everything going to be burned down when
we got back?”With limited information, it
was easy to predict the worst.

But as the over-winter staff was effectively
isolated before the pandemic was declared,
life went on as normal (as normal as it can
be when a “good” winter’s day is clear and

only260� F). There were no lockdowns, iso-
lation, masking, or social distancing. Indeed,
when the 42 stalwart Polies gathered to-
gether on March 17, it was likely the largest
social event on the planet.
In the latter part of the year, COVID was

taken more seriously as preparations were
made to transition to the summer crew.
Medical staff kept the crew updated as to
clinical developments on the outside, and
plans were made to accommodate staffing
changes. But there was still an element of
disbelief if not levity; there were mask-
making parties in the arts and crafts room,
and the crew “practiced” wearing masks and
social distancing for a day.
The full impact of the pandemic was not

really felt until those coming to the continent
for the following polar summer were subject
to prolonged delays from a paucity of flights
and isolation in both the United States and
New Zealand, confined to hotel rooms ex-
cept for limited periods of exercise in
fenced-off yards. Polies returning to the
world, fully educated about strict masking
and social distancing, were surprised to find
that upon arrival in New Zealand no one
else was wearing a mask, as that nation had
effectively quarantined itself in the early
phases of the pandemic.
COVID-19 finally arrived in Antarctica in

2021 and at the South Pole the following
year. The National Science Foundation now
has a continental infection control plan in
place; my first two weeks on continent were
spent in varying degrees of isolation with fre-
quent antigen testing. Antarctica is now in
tune with the rest of the world. But at the
South Pole, 2020 was not an annus horribilis.
It was the site of the biggest St. Patrick’s Day
party in the world.

Howard Rodenberg, MD, MPH

National Science Foundation/

United States Antarctic Program

Amundsen-Scott South Pole Station, Antarctica

DOI: https://doi.org/10.2105/AJPH.2023.307361

12Years Ago
Contribution of Obesity to Interna-
tional Differences in Life Expectancy

Life expectancy in the United States has fallen be-

low that of most other industrialized countries and

ranked 32nd in the world in 2008. As President Obama

has noted, the relatively low level of life expectancy in

the United States coexists with the highest per capita

expenditure on health care in the world. Explanations

of the low US ranking range from a history of high

levels of cigarette smoking to low levels of physical ac-

tivity, a poorly performing health care sector, high

levels of income inequality, and high levels of obesity.

Identifying the responsible factors would help to clarify

the critical public health domains where the United

States has fallen furthest behind its peers. . . . We con-

clude that even when relatively low mortality risks asso-

ciated with obesity are used, the high levels of obesity

in the United States contribute substantially—in the

neighborhood of 30%—to the lower level of longevity

in the United States. . . . We believe that this demon-

stration should add urgency to public health efforts

aimed at achieving healthier weights for Americans.

From AJPH, November 2011, pp. 2137, 2143.

45Years Ago
Improving Life Expectancy: An Uphill
Road Ahead

If a general cure for cancer were discovered and

applied this month, there would be about 30,000 few-

er deaths next month, and nearly 350,000 fewer next

year. Mortality would seem to be permanently low-

ered by one-sixth and life expectation increased by

one-sixth. . . . [But] if the people who are rescued

from cancer are at high risk from heart disease and

other causes, then that greatly diminishes the num-

ber of years added to human life by the discovery of a

cancer cure. . . . Is an expectation of 80 years the in-

trinsic ceiling against which medicine is pressing? Is

future progress to consist solely in extending present

achievements to less favored groups? Important as it

is to do this, we cannot easily reconcile ourselves to a

condition where progress on the frontier suddenly

comes to an end. What will be needed, then, to break

through the barrier that now seems to be set at about

80 years if “mere” eradication of cancer does not even

come close to doing it? The coincidence in age of the

presently remaining causes of death suggests that,

beyond attacking the individual causes, future re-

search should focus on what underlies them all.

From AJPH, October 1978, pp. 954–956.
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Overdoses, Reproductive
Justice, and Harm
Reduction
Hannah L. F. Cooper, ScD, Whitney Rice, DrPH, Janet Cummings, PhD,
Melvin D. Livingston, PhD, Snigdha Peddireddy, MPH, Erin Rogers, MPH,
Anne Dunlop, MD, Michael Kramer, PhD, and Natalie D. Hernandez, PhD

ABOUT THE AUTHORS

Hannah L. F. Cooper, Whitney Rice, Melvin D. Livingston, and Snigdha Peddireddy are
with the Department of Behavioral, Social, and Health Education Sciences, Rollins School
of Public Health, Emory University, Atlanta, GA. Janet Cummings is with the Department
of Health Policy and Management, Rollins School of Public Health. Erin Rogers and Mi-
chael Kramer are with the Department of Epidemiology, Rollins School of Public Health.
Anne Dunlop is with the Department of Obstetrics and Gynecology, School of Medicine,
Emory University. Natalie D. Hernandez is with the Center for Maternal Health Equity
Community Health and Preventive Medicine, Morehouse School of Medicine, Atlanta, GA.

See also Kline et al., p. 991.

In this issue of AJPH, Kline et al.

(p. 991) share essential learnings

about the fourth wave of the US opioid

overdose epidemic that look beyond

national and regional patterns to state-

specific variations in these deaths. Their

landmark analyses reveal significant

state-level heterogeneities in suffering

during a sweeping 20-year period, in-

cluding surging rates of fatal psycho-

stimulant and opioid overdoses in West

Virginia and Kentucky after 2015 and

exceedingly high rates of cocaine-

involved deaths in Washington, DC.

Each uptick in overdose rates depicted

in the authors’ Figure 1 represents a

staggering loss, as communities mourn

family members, friends, and

neighbors.

Yet, even these geographically re-

fined data are themselves aggregations

across heterogeneous subpopulations.

We dedicate this editorial to one popu-

lation living at a particular intersection

of race, ethnicity, sex, and life course:

non-Hispanic Black (“Black”) pregnant

or postpartum people who use drugs

(PWUD). These PWUD are fighting to

survive at the intersection of two of the

gravest 21st-century US public health

epidemics: (1) overdoses, and (2) ma-

ternal mortality. The United States has

the highest maternal mortality rate of

all high-income countries, and Black

pregnant or postpartum people are ap-

proximately three times more likely to

die than are their non-Hispanic White

(“White”) counterparts.1,2 Overdoses

are a leading cause of maternal deaths

in multiple states, particularly in the lat-

er months of the postpartum year,3

and the rate of drug-related maternal

deaths increased 81% between 2017

and 2020, more than twice the increase

in the rate among reproductive-aged

women.4

Historically, maternal overdose

deaths have been concentrated among

White people,5 paralleling patterns in

the general population. This historical

pattern is, however, shifting, and in re-

cent years overdose mortality rates

among Black people in the general

population have exceeded those

among White people.6 Overdoses are

now the fourth leading cause of death

among Black women,7 and in multiple

states maternal overdose death rates

among Black pregnant or postpartum

people now exceed or equal those

among White pregnant or postpartum

people.8,9

Although US public health agencies

and community-based organizations

have mobilized to curb epidemics of

overdoses and of maternal mortality,

these mobilizations have been siloed,

and pregnant or postpartum PWUD

are falling through the cracks. To illus-

trate, states have formed maternal

mortality review committees that are

charged with conducting a social autop-

sy of each preventable maternal death

to identify its cause and make recom-

mendations to ensure that this cause

drives no future maternal deaths. As re-

cently as 2019, however, multiple state

committees still deemed overdoses

“not preventable” and thus outside

their scope.9 Likewise, access to sub-

stance use disorder treatment pro-

grams offering specialty services for

pregnant people remains inadequate

(e.g., in 2018, just 23% of substance

use disorder treatment programs of-

fered these services).10

POSSIBLE POLICY
DRIVERS

Kline et al. call for research on the role

of state policies in driving overdose

deaths. A common public health saying

is that each overdose is a policy failure.

We raise the possibility instead that

each maternal overdose among Black

PWUD reveals that our racialized capi-

talist policies are working as intended.

To consider this possibility, we meld

harm reduction and reproductive jus-

tice approaches. Although historically
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siloed, these approaches are highly

complementary (Box A, available as a

supplement to the online version of

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

Complementarities include centering

structural drivers (e.g., policies) that in-

terlock to forge complex social posi-

tions and to shape distributions of

health and disease across these social

positions, honoring and analyzing resis-

tance, and conceptualizing research

itself as a form of resistance that mem-

bers of affected communities must

guide. Indeed, a community advisory

board of people with histories of using

drugs while pregnant or postpartum

identified select laws, which we de-

scribe in the next sections.

Laws Governing Drug Use
in Pregnancy

Although public health research and

practice neglect pregnant and postpar-

tum PWUD, state lawmakers set their

sights on them: 44 states have enacted

at least one law governing drug use in

pregnancy (Box B, available as a supple-

ment to the online version of this article

at http://www.ajph.org). Many of these

laws are openly punitive (e.g., laws re-

quiring that health care providers re-

port pregnant PWUD to child protective

services). Part of the war on drugs,

these laws have roots in the racialized

and gendered “crack baby” panic of the

1980s that framed Black women as un-

fit mothers willing to sacrifice their chil-

dren to their all-consuming addiction.11

These laws are devastating exten-

sions of reproductive injustices commit-

ted during slavery, when slave owners

tore families apart by selling Black chil-

dren as commodities.12 Then, as now,

child removal was inflicted as punish-

ment for “bad” parental behavior.

Then, as now, the reach of these

reproductive injustices extended far be-

yond those who actually lost children:

the specter of such removals stalked

and terrorized Black parents.12 Conso-

nant with their terrorizing purpose,

these putatively race-neutral laws are

hyperenforced against Black parents,

from obstetricians, who are far more

likely to test and report their Black

patients for drugs, to child protective

service workers, who are far more likely

to remove the children of Black parents

for drug-related causes.13

Research suggests that these

removals devastate PWUD: punitive

laws governing drug use in pregnancy

are associated with a 45% increase in

maternal overdoses.14 Notably, howev-

er, research on these ubiquitous policies

is still new and rarely focuses specifically

on Black pregnant or postpartum peo-

ple or on resistance strategies they

might implement to retain custody or

prevent a subsequent overdose.

Abortion Rights

The escalating decimation of abortion

rights is similarly intertwined with the

war on drugs and may disproportion-

ately increase overdoses among Black

postpartum PWUD. Antebellum policies

grotesquely conceptualized fetuses—

including yet to be conceived fetuses—

of enslaved people as property of their

White owners that could be willed and

inherited separately from the birthing

parent.12 War on drugs era laws gov-

erning drug use in pregnancy hew to

this legal framework, sacrificing mater-

nal rights—in practice, overwhelmingly

Black maternal rights—to fetal person-

hood. Fetal personhood arguments

are, in turn, foundational to antiabor-

tion laws. The resulting escalations in

forced birth will fall most heavily on

Black people, who have historically

exercised their right to abortion more

than White people.12 As Roe v Wade

falls, essential research is needed on

the impact of racialized erosions to

abortion rights—and resistance to

these erosions—on Black maternal

overdoses, given that Black pregnant

PWUD will face severe constraints to

exercising this right and that these

same PWUD will be at high risk for child

removal.

Entitlements

Ongoing racialized and gendered ero-

sions of government entitlements may

also drive maternal overdoses among

impoverished Black PWUD. The safety

net woven in the 20th century to pre-

vent malnutrition and houselessness by

Temporary Assistance for Needy Fami-

lies; the Special Supplemental Nutrition

Program for Women, Infants, and Chil-

dren; subsidized housing; the Supple-

mental Nutrition Assistance Program;

and other entitlements was built to sup-

port White families and has systemati-

cally abandoned Black families.15,16 The

war on drugs worsened this abandon-

ment, when federal and state govern-

ments excluded people with felony

convictions, and sometimes specifically

drug-related felony convictions, from

these protections. These exclusions

arose only after racialized criminal–legal

systems had hyperenforced punitive

drug laws against Black individuals. Giv-

en that houselessness and malnutrition

create physiological and social vulnera-

bility to overdoses,17,18 a key but cur-

rently unexamined question is whether

these exclusions—which are elements

of a highly effective policy framework

supporting White supremacy—generate

overdoses among Black pregnant or

postpartum women.
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Reproductive justice advocates have

successfully sought to extend Medicaid

through the postpartum year in many

states, and Medicaid is a bedrock of

overdose prevention because it covers

substance use disorder treatment. Un-

fortunately, people who are incarcerat-

ed for more than a month lose their

Medicaid coverage, and many struggle

to reenroll upon release. Because of

racialized criminal–legal systems, Black

PWUD are disproportionately more

likely to be incarcerated for prolonged

periods. Pressing, but as yet unexa-

mined, questions are whether postpar-

tum expansion reduces maternal

overdoses and whether its effects are

attenuated among Black pregnant or

postpartum people.

CONCLUSIONS

The landmark article by Kline et al.

opens new vistas for analyses of state-

level heterogeneities in, and thus

determinants of, the opioid overdose

epidemic’s fourth wave. Reproductive

justice and harm reduction approaches

demand that this and related research

center pregnant or postpartum Black

PWUD, who are struggling to survive at

the intersection of the ongoing and dy-

namic opioid overdose crisis, the US

maternal mortality crisis, and racialized

capitalism.
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See also Vichare et al., p. 1000.

In the October 1923 issue of AJPH,

Winslow et al. published a report

enumerating the handful of public

health degrees conferred by the 10 US

institutions providing education in pub-

lic health.1 Although we have no data

on the student population receiving

these degrees, the report does note

that they were most often awarded to

those who had already attained either

an undergraduate or medical degree

between 1921 and 1922—a predomi-

nantly White and male population.

Fast forward to 2023, and there are

now hundreds of schools and pro-

grams of public health across the

United States awarding more than

20 different types of undergraduate

and graduate public health degrees

(https://programfinder.aspph.org).

This growth in public health schools

and programs, especially in the past

20 years, is a reflection of several

factors. These include the growth of

public health employment opportuni-

ties across public and private sectors2

as well as a response to the growing

range of acute health crises (e.g.,

COVID-19, Zika, etc.) as well as chronic

public health (e.g., obesity, substance

use disorders, HIV, etc.) issues affecting

population health. In the US, public

health professionals address public

health crises rooted in systems of

structural racism and socioeconomic

inequalities as well as rising tides of

xenophobia and lesbian, gay, bisexual,

transgender, and queer (LGBTQ1)

discrimination: the growing inequalities

in life expectancy, persistently high ma-

ternal and infant mortality rates, the

opioid overdose epidemic, the attacks

on reproductive justice, the gun vio-

lence pandemic, and the attacks on

LGBTQ1 rights, to name just a few.

Responsiveness to these myriad yet

equally pressing health challenges

requires that all public health profes-

sionals are trained not only to be deep-

ly and truly cognizant of the needs of

the communities they serve but to have

a clear and cogent understanding of

the social and structural drivers that

fuel health inequalities within and

across populations. Thus, attention to

the pipeline that produces our public

health workforce and ensuring that the

pipeline is diverse across multiple

factors is crucial. Equally important is

ensuring that this workforce is appro-

priately trained to address the multile-

vel factors that fuel our public health

challenges.

MEASURING DIVERSITY IN
THE PIPELINE

In this issue of AJPH, Vichare et al.

(p. 1000) present an interesting

approach to quantifying diversity in

schools and programs of public health.

By comparing the proportion of minori-

ty graduates, defined in this study as

Black, Hispanic/Latinx, Native Hawaiian

and Pacific Islanders, and American In-

dian and Alaska Natives, at accredited

public health schools and programs to

the proportion of those same minority

persons in the state where that institu-

tion is located, the authors propose a

new diversity index of public health trai-

nees. They posit that the diversity index

may be used to compare the diversity

of trainees across institutions. Although

the proposed diversity index provides a

starting point for examining diversity

index across institutions, additional

refinements may provide a more

meaningful conceptualization and mea-

surement of diversity as well as inclusiv-

ity of public health trainees entering

the workforce.

First, in the words of Audre Lorde:

“There is no thing as a single-issue

struggle because we do not live single-

issue lives.” To heed this exhortation,

recognizing and including multiple

domains will help us fully capture the

diversity of who we are and who we

serve in future iterations of a diversity

index of public health trainees.
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This requires broadening and reconfi-

guring the conceptualization of a diver-

sity index to be inclusive of dimensions

such as: socioeconomic status, sexual

orientation, biological sex and gender

identity, geography, and disability sta-

tus. A broadening and reconfiguration

of such a diversity index does not dilute

its power. Rather, it recognizes that all

of these domains equally merit inclu-

sion. And it means recognizing that

racialized identity and ethnicity is one

of many domains that interact and

intersect with those also mentioned

here to reflect the diversity and inclusiv-

ity of our population.

Second, the diversity of our public

health trainees should continue to

reflect the racial and ethnic diversity of

the US. Although Asian Americans as a

whole may not be underrepresented in

the health professions, there is likely to

be significant variation in representa-

tion across Asian American ethnicities

among public health trainees. And

these differences in representation in-

tersect with key socioeconomic drivers,

such as stark disparities in socioeco-

nomic status, immigration status,

linguistic and cultural differences, and

experiences of anti-Asian racism and

discrimination—factors that play signifi-

cant roles in understanding the drivers

of health inequalities across disaggre-

gated Asian American ethnic groups.

Furthermore, ensuring that there is

and continues to be representation of

Asian Americans among public health

trainees can provide unique perspec-

tives that would otherwise be missed in

attempting to address the myriad

health disparities among the multilin-

gual and multicultural Asian American

communities across the United States.

One final consideration is that our

public health trainees at any given

institution are from across the

United States but also from around the

world. Moreover, they may train in one

geographic location and serve in anoth-

er. How do we represent these trainees

in a diversity index and what does this

mean for a diversity index? Clearly,

students coming from developing

countries and from the global south

enrich the diversity of our programs

and help grow a global cadre of public

health professionals. While their experi-

ences of structural racism and discrimi-

nation and experience of inequities

may be different from those of

domestic students, their presence

and inclusion recognizes that we need

cross-cultural competency in order to

promote health equity for populations

across the world.

DIVERSITY IN WHAT
WE TEACH

In addition to striving for intersectional

diversity among our public health trai-

nees, we require public health curricula

that intentionally highlight the institu-

tional and structural forces that under-

mine not only the public’s health but

also our public health mission. Impor-

tantly, public health trainees need to be

able to apply this understanding to pri-

oritize dismantling the barriers to equi-

table health care access and to create

public health promotion and preven-

tion strategies for health and well-being

from a social justice perspective. Allow-

ing trainees to think critically about the

needs and assets of the diverse com-

munities that they come from as well as

those they intend to serve will allow

more organic and meaningful engage-

ment and public health action. Finally,

training in leadership skills to meet the

challenges of the complex forces that

undermine population health is also

a necessary component of training

the next generation of public

health faculty.3,4

CONCLUSIONS

Measuring diversity in the public health

pipeline and the public health work-

force is critical to successfully achieving

the goals of our public health enter-

prise. The recent Supreme Court deci-

sion in Students for Fair Admissions v

President and Fellows of Harvard College

on June 29, 2023 (https://www.oyez.

org/cases/2022/20-1199) dismantling

affirmative action as currently constitut-

ed provides a moment for public health

schools to reassess their admissions

strategies to be even more inclusive.

While we cannot ignore the centuries

of educational, economic, and political

inequality that have been directed at

Black and Hispanic/Latino students in

the United States, this moment may

provide an opportunity for considering

diversity across multiple domains—

racialized identity, ethnicity, socioeco-

nomic status, biological sex, gender

identity, sexual orientation, geographic

location, and disability status as they all

matter. The health problems our popu-

lations face are complex and rooted in

social, economic, and political systems

established to sustain inequity. Promot-

ing population health requires training

and being trained by people who

embody, understand, and have the

lived experiences that allow us to

dismantle the systems and structures

that prevent us from attaining health

for all.
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Hospital-Based Community Gardens
as a Strategic Partner in Addressing
Community Health Needs
Daniel R. George, PhD, MSc, and Amy E. Ethridge, MS, OTR/L

As part of community health needs assessments, US nonprofit hospitals are identifying a high

prevalence of chronic diseases associated with poor diets. Institutions have responded by establishing

nutrition-related initiatives such as farmers’ markets and community gardens. There is public health

value in demonstrating how these partnerships can help hospitals address identified community health

needs. Here we describe diverse strategies undertaken by a hospital-based community garden at

Penn State Milton S. Hershey Medical Center, explore implications for US hospitals, and provide

implementation guidance. (Am J Public Health. 2023;113(9):939–942. https://doi.org/10.2105/

AJPH.2023.307336)

The passage of the Affordable Care

Act in 20101 has ushered in an

era in which nonprofit hospitals must

conduct community health needs

assessments (CHNAs) and enact imple-

mentation plans to address identified

needs. Failure to do so can result in

loss of tax-exempt status and a finan-

cial penalty.2 Given that institutional

CHNAs are increasingly identifying a

high prevalence of chronic diseases as-

sociated with poor diets (e.g., diabetes,

cardiovascular disease, obesity3), there

has been a trend toward hospitals sup-

porting nutrition-related initiatives.4

Previous research, for instance, has

established the existence of more than

200 farmers’markets and community

gardens associated with US hospi-

tals,5,6 as well as nearly 30 hospital-

based organic farms involved in food

production.7

There is a need to disseminate strate-

gies demonstrating how such organiza-

tional partnerships can help hospitals

pursue CHNA goals. Here we offer a

descriptive overview of dynamic pro-

grams emerging from a hospital-based

community garden at Penn State Milton

S. Hershey Medical Center to address

extant community health needs. In ad-

dition, we provide an implementation

guide (available as a supplement to the

online version of this article at http://

www.ajph.org).

INTERVENTION AND
IMPLEMENTATION

Our hospital-based community garden

was established in 2014, shortly after

the institution’s first CHNA identified

high rates of obesity, cardiovascular

disease, and diabetes as well as preva-

lent psychosocial issues (e.g., loneliness

and isolation). Its primary purpose was

to offer plots to community members,

employees, students, clinical groups,

and local nonprofits to engage in healthy

food production, reduce chronic disease,

and build community bonds. Institutional

leadership committed a one-acre space

in a former construction staging area,

and community volunteers built 125

raised-bed plots. Initial infrastructure

included hoses, rain collection cisterns,

composting pits, benches, gazebos,

picnic tables, and an eight-foot-high

fence.

A portion of the garden was devoted

to philanthropic purposes, with produce

donated to food-insecure community

members. The garden was promoted

through the hospital’s strategic services

and local media. In 2017, in response to

high community demand, the garden

expanded to two acres and 234 plots

(Figure 1).

PLACE, TIME, AND
PERSONS

The garden operates during March

through November and is run as a

nonprofit with a governing board. A

part-time manager funded by corpo-

rate sponsorships, grants, and private

donations provides day-to-day garden
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oversight. Gardeners receive plots on a

first-come, first-served basis with a $45

suggested donation. Tools are provid-

ed, and ground rules set collective

expectations (e.g., gardeners must use

organic methods and pull weeds). Plots

are overseen by community members,

faculty, clinical staff, graduate students,

and charitable organizations.

PURPOSE

We sought to use our hospital-based

community garden to encourage

healthy food production and facilitate

innovative programming to address

chronic disease and other local health

needs (e.g., loneliness and isolation)

identified through the CHNA.

EVALUATION AND
ADVERSE EFFECTS

Over a decade, the garden has fostered

diverse initiatives serving various identi-

fied needs as part of the hospital’s

CHNA and has also evolved to address

other areas (Table 1):

� Charitable plots in the garden

have produced annual averages of

2800 pounds of produce donations

for local food banks to distribute

to food-insecure community mem-

bers. The plots have also generated

donations of cut flowers to various

community groups (e.g., Meals on

Wheels, retirement homes). Gar-

deners make weekly donations,

weighing and recording their weekly

contributions using an on-site scale.

� A Food as Medicine initiative led by

medical students has used a 400-

square-foot plot to address food in-

security and nutrition education.8,9

Students partnered with the hospi-

tal’s driving instructor to transport

weekly produce donations to mi-

grant workers living in food deserts.

More recently, produce has been

donated to food-insecure refugee

families resettled in central Pennsyl-

vania. In response to a high over-

weight rate for children in the

hospital’s service area (33.4%),10

students have also used the plot to

provide education on healthy eating

for elementary school students. An-

ecdotally, students have viewed the

plot as a resource for self-care and

burnout mitigation during medical

school.8

FIGURE 1— The Penn State Milton S. Hershey Medical Center Community
Garden Includes (a) 234 Plots in a Two-Acre Space and (b) a Variety of
Nutrition-Oriented Initiatives in the Medical Student–Led Food as
Medicine Plot
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� Research faculty committed to

chronic disease reduction part-

nered with clinicians in the Cancer

Institute and Family and Community

Medicine to engage at-risk patients

in healthier eating patterns via the

garden. Specifically, the Prescription

Produce initiative enabled clinicians

to “prescribe” young adult cancer

survivors a garden plot and pair

them with local master gardeners

to learn how to cultivate and pre-

pare healthy foods over a growing

season. Subsequent initiatives have

engaged patients at risk for cardio-

vascular disease. Both programs

have shown preliminary benefits for

patients (i.e., increased dietary in-

take of produce, physical activity,

and quality of life).11,12

� An Eating Disorders Clinic occupa-

tional therapist has used a plot for

horticulture therapy as well as

growing produce for use in the clin-

ic. Garden field trips occur after

mealtime groups for stress man-

agement purposes. Cultivated pro-

duce has been used in the clinic

kitchen to help patients practice

food preparation skills and follow

prescription meal plans.

� In response to rising local skin

cancer rates,11 the dermatology

department has provided free sun-

screen dispensers to promote

healthy skin care. Department fac-

ulty have also grown cruciferous

vegetables rich in a class of mole-

cules known as isothiocyanates,

which can inhibit a key signaling

pathway for melanoma cell sur-

vival, and studied the efficacy of

extracted compounds in treating

melanoma.

� Hospital executive chefs have culti-

vated a plot growing herbs for food

preparation and integrated pro-

duce into cafeteria and inpatient

menus.

� The garden is wheelchair accessible

and has seven waist-high beds to

facilitate the participation of elderly

and differently abled community

members in cultivation of healthier

lifestyles.

� A medicinal plant plot tended by a

bench scientist has grown dozens

of species of plants used in folk and

traditional medicine and pharma-

ceutical development.8 This space

has been used for community edu-

cation with local students interest-

ed in health care careers.

� A medical student developed a

composting partnership with hospi-

tal food services that diverted 220

pounds of organic food waste from

the cafeteria to the garden com-

post pit each week.

� Hospital employees established five

beehive colonies in proximity to the

garden and advocated for the insti-

tution to replace mowed turf grass

with native plants and wildflowers.

Adverse effects have been negligible

but have included increases in campus

traffic, maintenance responsibilities,

and costs (e.g., liability insurance).

SUSTAINABILITY

The garden is entering its 10th season

with a substantial waiting list for plots.

Funding has been secure, and consis-

tent management has helped maintain

organizational continuity and adherence

TABLE 1— Penn State Milton S. Hershey Medical Center
Community Garden Programs and Objectives

Program Objective(s)

Charitable plots Generate produce donations for local food banks to distribute to
food-insecure community members

Food as Medicine Empower medical students to grow produce and provide nutrition
education for food-insecure families and at-risk populations
(e.g., recently resettled refugees)

Prescription
Produce

Allow clinicians to refer patients (e.g., young adult cancer survivors and
adults at risk for cardiovascular disease) to a program pairing them
with local master gardeners to learn how to cultivate and prepare
healthy foods

Eating disorder
recovery

Enable occupational therapists to engage patients living with eating
disorders in horticulture therapy and cultivation of produce for use
in a clinic food preparation group

Skin cancer
prevention

Provide free sunscreen dispensers from the dermatology clinic to
promote healthy skin care and grow cruciferous vegetables for
research in treating melanoma

Hospital cafeteria
food production

Establish a venue for chefs to grow herbs and vegetables for food
preparation and integrate produce into cafeteria and inpatient
menus

Inclusive design
components

Facilitate the participation of elderly and differently abled community
members via inclusive design elements (e.g., wheelchair accessibility
and waist-high raised beds)

Medicinal plant plot Cultivate plants used in folk and traditional medicine and
pharmaceutical development and provide community education for
local students interested in health care careers

Composting
partnerships

Forge partnerships between the garden and hospital food services to
divert organic waste from the cafeteria to the garden compost pit

Garden pollination Establish beehive colonies in proximity to the garden and increase
native plants and wildflowers on the hospital campus
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to governing principles. The hospital

documents yearly achievements as part

of its CHNA and highlights the garden

and its programs in annual reports.

Taken together, the initiatives described

here have resulted in modest prelimi-

nary benefits for at-risk patients, com-

munity members, and students,8–12 as

well as generating grant funding and

scholarship for faculty and students

and catalyzing programs in service of

education and environmental health. The

hospital is exploring converting 10 acres

of additional land into an organic farm in

partnership with the Rodale Institute, a

nonprofit that supports organic farming.

PUBLIC HEALTH
SIGNIFICANCE

This case study demonstrates how a

hospital’s CHNA process can guide in-

stitutional investments in infrastructure

such as community gardens that be-

come dynamic spaces in support of

local health promotion. If smaller hospi-

tals lack space for gardening infrastruc-

ture, they may nonetheless find it useful

to partner with existing community

gardens. Our experience suggests that

public health ingenuity can emerge

organically from an initiative such as a

community garden; in other words, a

hospital does not have to fully drive or

fund all programming benefiting com-

munity health but, rather, can establish

or align with existing gardening space

and unleash the creativity of employees,

community members, and organiza-

tions around CHNA goals. Moreover,

supply chain issues during the COVID-19

pandemic have underscored the bene-

fits of local food production as a com-

ponent of healthier, more resilient

communities.

Although limited to a single institu-

tion, our experience establishes

strategies that other hospital-based

gardens can use in dynamically addres-

sing community health needs. Future

researchers can establish broader

trends, patterns, and best practices

across existing hospital-based gardens,

farmers’markets, and farms.
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A Mortality Surveillance Collaboration
Between a Health System and Public
Health Department
Scott A. Simpson, MD, MPH, Ryan Loh, PhD, Laura Elliott, MA, Rachel Everhart, PhD, Conlin Bass, MPH, Kirk Bol, MSPH,
Steve Boylls, and Laura Podewils, PhD

We describe a collaboration between a health system and public health department to create a

mortality surveillance system. The collaboration enabled the health system to identify more than

six times the number of deaths identified through local system medical records alone. This powerful

epidemiological process, combining the nuanced data captured through clinical care in health systems

with subsequent data on mortality, drives quality improvement, scientific research, and epidemiology

that can be of particular benefit to underserved communities. (Am J Public Health. 2023;113(9):943–946.

https://doi.org/10.2105/AJPH.2023.307335)

Identifying patient death after dis-

charge is elemental to improving

treatment in health systems. Here we

describe a collaboration between the

Colorado Department of Public Health

and Environment (CDPHE) and the

Denver Health and Hospital Authority

(DH) to implement a mortality surveil-

lance system in support of clinical

operations, quality improvement, and

research.

INTERVENTION AND
IMPLEMENTATION

Every quarter, DH transmits information

on patients served to the CDPHE Vital

Statistics Program. CDPHE uses a match-

ing algorithm to match DH patients to

state mortality data. Mortality data are

returned to DH and stored in an enter-

prise data warehouse. Figure A (available

as a supplement to the online version of

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

trates the matching process, key person-

nel, and data elements involved. CDPHE’s

interstate compacts allow ascertainment

of out-of-state deaths, and a bilateral

data use agreement governs the collabo-

ration. Facts of death (e.g., date and time)

are available to the health system within

days, whereas manner of death (e.g., sui-

cide) and cause of death (illness or injury)

are available within months. All patients

with a medical record (approximately

1.7 million individuals) are matched

each quarter to ensure that delayed or

updated mortality reports are included.

PLACE, TIME, AND
PERSONS

DH is an integrated academic health care

system that serves the city and county of

Denver, Colorado. DH’s services include

an acute care hospital, a level 1 adult

trauma center, a level 2 pediatric trauma

center, 10 federally qualified health cen-

ters, 19 school-based health centers,

behavioral health services, a 911 emer-

gency response system, correctional

care services, and the Public Health

Institute at Denver Health. The described

implementation includes all DH patients

since April 2016 with a medical record

(Table 1).

PURPOSE

This public health practice program uses

vital statistics data for ongoing clinical

and public health operations, quality im-

provement, and scientific research. The

collaboration began with an effort to

identify risk factors for death by suicide

after emergency department care. Much

suicide prevention research relies on

smaller clinical trials that may not reflect

real-world practice or include certain pa-

tient populations such as those who are

homeless, incarcerated, or of minority

race/ethnicity.1 Initially, we conducted

a 27-month study to better ascertain

suicide deaths, which are of infrequent

incidence. The results revealed signifi-

cant limitations in existing approaches to

emergency department–based suicide

screening.2,3
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We then sought to match mortality

data regularly for operational efforts.

A 2018 grant to CDPHE funded tech-

nical expertise to conduct regular data

exchanges. A standing data exchange

agreement was formalized, and technical

processes were refined. For example,

matching algorithms were improved

and standard work incorporated itera-

tive matches to reduce the likelihood of

reclassifications being missed.4

The final and current state of the im-

plementation was further motivated by

the COVID-19 pandemic. In 2021, DH

began outreach efforts with patients

to schedule vaccinations. However, a

significant number of elderly patients

were found to be deceased. Attempting

to contact these individuals was a dis-

traction of limited resources and often

resulted in distressing interactions for

familial survivors and staff. DH then

had to identify all patients with a medi-

cal record who were deceased.

EVALUATION AND
ADVERSE EFFECTS

Before matching with state data, DH iden-

tified 11972 patients as deceased among

those since 2016 with a medical record

(Table 1). An additional 72875 deceased

patients were identified after matching

with CDPHE. Consistent with previous

years, not all patients identified as de-

ceased in the local DHmedical record

could bematched to the CDPHEmortality

data.5 Among the 11972 deceased indivi-

duals identified in DH records, matching

rates with CDPHE were higher for those

with than without an encounter since

2016, when a new electronic medical

record was implemented (87% versus

38%). Deaths among DH patients with

only an emergency department encoun-

ter were matched to CDPHE data 88% of

the time, and matching increased to 95%

if patients were also hospitalized and had

an outpatient encounter.

Systematic limitations in identifying de-

ceased patients pose a challenge in ap-

plication of these data. Patients who are

not identified as deceased are presumed

alive in most evaluation and research ac-

tivities. Thus, patient populations that

are less likely to be matched are at great-

er risk of underreported mortality. Poor

capture of demographic data may be

more common among individuals who

are experiencing homelessness or have

substance use disorders.6 Death certifi-

cate data for gender nonbinary indivi-

duals include only legal sex, whereas DH

medical records allow patients to pro-

vide both sex and gender identification.

No gold standard for matching exists.6,7

Standardization of data collection and

reporting across health care and public

health systems would mitigate these

limitations; multiple encounters in a

health systemmay also improve the

quality of demographic data and ability

to match.

TABLE 1— Characteristics of Patients in the Mortality Surveillance System: Denver, CO, 2016–2023

Characteristic
Unduplicated DH
Patients, No. (%)

Deaths Identified in
Local DH System, No. (%)

Additional Unduplicated
Deaths Identified

From CDPHE, No. (%)

Total 1 721 554 11972 72875

Female 797 726 (46.3) 4 415 (36.9) 27 643 (37.9)

Race/ethnicity

Non-Hispanic Black/African American 135 443 (7.9) 1 507 (12.6) 6 130 (8.4)

Hispanic 445 017 (25.8) 3 918 (32.7) 11 795 (16.2)

Non-Hispanic White 553 280 (32.1) 4 351 (36.3) 26 291 (36.1)

Missing/other 587 814 (34.1) 2 196 (18.3) 28 659 (39.3)

Ever homeless 64552 (3.7) 804 (6.7) 5 091 (7.0)

Manner of deatha

Natural 61742 (72.8) 6 021 (50.3) 55 721 (76.5)

Suicide 3515 (4.1) 229 (1.9) 3 286 (4.5)

External causeb 13349 (15.7) 1 659 (13.9) 11 690 (16.0)

Missing/unknown/other 6241 (7.4) 4 063 (33.9) 2 178 (3.0)

Note. CDPHE5Colorado Department of Public Health and Environment; DH5Denver Health.
Source. Data are based on Denver Health medical records from April 2016 to January 10, 2023.
aThe percentages for manner of death among unduplicated DH patients are based on the total number of deaths identified in the local DH system plus
additional unduplicated deaths identified from CDPHE (n584847).
bIncluding accidental trauma, homicide, and overdose.2
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SUSTAINABILITY

This public health collaboration has

been permanently operationalized by

both parties consistent with CDPHE’s

vision for a “healthy and sustainable

Colorado” and DH’s role as a learning

health system, which is “a health sys-

tem in which internal data and experi-

ence are systematically integrated with

external evidence, and that knowledge

is put into practice.”8 Learning health

system activities are financially incentiv-

ized by private and public payors and

reductions in the cost of provided care.

The collaboration has also supported

awards of competitive external funding.

PUBLIC HEALTH
SIGNIFICANCE

This collaboration exemplifies how health

systems and public health practitioners

can partner to deliver better health care.

For the health system, the ready availabil-

ity of mortality outcomes drives quality

improvement and research efforts. This

information enables systematic review of

individual outcomes (e.g., debriefings

with providers whose patients die by sui-

cide). Figure A illustrates data distribution

and review processes within the health

system.

This work is particularly notable for its

promise to reflect underserved commu-

nities in public health programming and

effectiveness studies. Research involv-

ing such population-level data can in-

corporate clinical interventions among

more heterogeneous populations than

is the case in clinical trials.9 DH applies

these data in emphasizing programs

that address a range of behavioral

emergencies and health concerns

among underserved populations.10,11

The public health department uses

these data for program planning and

policymaking. For example, CDPHE ex-

panded a telephonic outreach program

for patients at high risk of suicide to in-

clude individuals with recent nonsuicidal

overdoses after data demonstrated

high overdose mortality among patients

with an emergency department presen-

tation for psychiatric care.11 Although

no single data system will capture the

totality and nuances of a patient’s lived

experience, health systems routinely

maintain rich individualized data for de-

livering clinical care.

The approach described here has

advantages over previously described

efforts. Matching mortality data with

regional health information exchanges

would capture larger populations. How-

ever, health information exchanges are

expensive, may be technically limited in

matching patients, and require coopera-

tion among multiple institutions to im-

prove data capture and matching.12 The

described bilateral partnership is finan-

cially sustainable, has minimal reporting

delay and so can be used for iterative

quality improvement, and can be recur-

rently optimized to improve matching

processes. Moreover, as health systems

expand in size and their records come

to include large regional areas, these

systems must become key partners

in efforts to improve population

mortality.

The mortality surveillance system

described here thus stands to inform

clinicians’ individual practice, better

represent underserved communities

in health innovation, and direct

resources to high-risk patients.

ABOUT THE AUTHORS
Scott Simpson, Ryan Loh, Laura Elliott, Rachel
Everhart, and Laura Podewils are with the Denver
Health and Hospital Authority, Denver, CO. Conlin
Bass, Kirk Bol, and Steve Boylls are with the
Colorado Department of Public Health and
Environment, Denver.

CORRESPONDENCE
Correspondence should be sent to Scott Simpson,
MD, MPH, Denver Health, 777 Bannock St MC
0116, Denver, CO 80204 (e-mail: scott.simpson@
dhha.org). Reprints can be ordered at http://www.
ajph.org by clicking the “Reprints” link.

PUBLICATION INFORMATION
Full Citation: Simpson SA, Loh R, Elliott L, et al.
A mortality surveillance collaboration between
a health system and public health department.
Am J Public Health. 2023;113(9):943–946.

Acceptance Date: May 11, 2023.

DOI: https://doi.org/10.2105/AJPH.2023.307335

CONTRIBUTORS
S.A. Simpson was the lead author. R. Loh, C. Bass,
K. Bol, and L. Podewils assisted substantively in
drafting and revising. S. A. Simpson, R. Loh, L.
Elliott, R. Everhart, K. Bol, S. Boylls, and L. Podewils
conceived and designed the analyses. S. A.
Simpson, R. Loh, R. Everhart, C. Bass, K. Bol, and L.
Podewils conceived and led the implementation of
the program. R. Loh, L. Elliott, K. Bol, S. Boylls, and
L. Podewils collected the data, performed analyses,
and implemented key elements of the program. All
of the authors edited the final version of the article.

ACKNOWLEDGMENTS
This article describes work that was supported by
multiple sources, including grant R18HS027389
awarded to Denver Health by the Agency for
Healthcare Research and Quality and grant
H79SM080284 awarded to the Colorado Depart-
ment of Public Health and Environment by the
Substance Abuse and Mental Health Services
Administration.

Note. The content is solely the responsibility of
the authors and does not necessarily represent
the official views of the sponsoring or authors’
employing agencies.

CONFLICTS OF INTEREST
The authors have no potential or actual conflicts
of interest to disclose.

HUMAN PARTICIPANT
PROTECTION
This study was authorized by the Colorado
Multiple Institutional Review Board with a waiver
of informed consent.

REFERENCES

1. Simpson SA, Loh RM, Goans CRR. New data on
suicide risk assessment in the emergency de-
partment reveal the need for new approaches
in research and clinical practice. Psychol Med.
2023;53(3):1122–1123. https://doi.org/10.1017/
S0033291721001653

2. Simpson SA, Goans C, Loh R, Ryall K, Middleton
MCA, Dalton A. Suicidal ideation is insensitive
to suicide risk after emergency department dis-
charge: performance characteristics of the

OPINIONS, IDEAS, & PRACTICE

Notes From the Field Simpson et al. 945

A
JP
H

Sep
tem

b
er

2023,Vol113,N
o.

9

mailto:scott.simpson@dhha.org
mailto:scott.simpson@dhha.org
http://www.ajph.org
http://www.ajph.org
https://doi.org/10.2105/AJPH.2023.307335
https://doi.org/10.1017/S0033291721001653
https://doi.org/10.1017/S0033291721001653


Columbia-Suicide Severity Rating Scale Screener.
Acad Emerg Med. 2021;28(6):621–629. https://doi.
org/10.1111/acem.14198

3. Simpson SA, Goans CRR, Loh RM, Ryall KA, Mid-
dleton M, Dalton A. Use of an agitation measure
to screen for suicide and self-harm risk among
emergency department patients. J Acad Consult
Liaison Psychiatry. 2023;64(1):3–12. https://doi.
org/10.1016/j.jaclp.2022.07.004

4. Education Development Center. Zero suicide.
Available at: https://zerosuicide.edc.org.
Accessed January 6, 2023.

5. Conway RBN, Armistead MG, Denney MJ, Smith
GS. Validating the matching of patients in the
linkage of a large hospital system’s EHR with
state and national death databases. Appl Clin In-
form. 2021;12(1):82–89. https://doi.org/10.1055/
s-0040-1722220

6. Ferris LM, Weiner JP, Saloner B, Kharrazi H.
Comparing person-level matching algorithms to
identify risk across disparate datasets among
patients with a controlled substance prescrip-
tion: retrospective analysis. JAMA Open. 2022;
5(1):ooac020. https://doi.org/10.1093/jamiaopen/
ooac020

7. Godlove T, Ball AW. Patient matching within a
health information exchange. Perspect Health Inf
Manag. 2015;12:1g.

8. Bindman A. How learning health systems learn:
lessons from the field. Available at: https://www.
ahrq.gov/sites/default/files/wysiwyg/lhs/how_
learning_health_systems_learn.pdf. Accessed May
1, 2023.

9. Ma MA, Gutierrez DE, Frausto JM, Al-Delaimy WK.
Minority representation in clinical trials in the
United States: trends over the past 25 years.
Mayo Clin Proc. 2021;96(1):264–266. https://doi.
org/10.1016/j.mayocp.2020.10.027

10. Casher GA, Sutton B, Roosevelt G, Simpson SA.
Evaluation of an integrated psychology service in
a pediatric emergency department and urgent
care. Pediatr Emerg Care. 2022;38(2):e697–e702.
https://doi.org/10.1097/PEC.0000000000002328

11. Simpson SA, Shy BD, Loh RM. More than suicide:
mortality after emergency psychiatric care and
implications for practice. J Acad Consult Liaison
Psychiatry. 2022;63(4):354–362. https://doi.org/
10.1016/j.jaclp.2021.12.009

12. Devine EB, Totten AM, Gorman P, et al. Health in-
formation exchange use (1990–2015): a system-
atic review. EGEMS (Wash DC). 2017;5(1):27.
https://doi.org/10.5334/egems.249

OPINIONS, IDEAS, & PRACTICE

946 Notes From the Field Simpson et al.

A
JP
H

Se
p
te
m
b
er

20
23

,V
ol

11
3,

N
o.

9

https://doi.org/10.1111/acem.14198
https://doi.org/10.1111/acem.14198
https://doi.org/10.1016/j.jaclp.2022.07.004
https://doi.org/10.1016/j.jaclp.2022.07.004
https://zerosuicide.edc.org
https://doi.org/10.1055/s-0040-1722220
https://doi.org/10.1055/s-0040-1722220
https://doi.org/10.1093/jamiaopen/ooac020
https://doi.org/10.1093/jamiaopen/ooac020
https://www.ahrq.gov/sites/default/files/wysiwyg/lhs/how_learning_health_systems_learn.pdf
https://www.ahrq.gov/sites/default/files/wysiwyg/lhs/how_learning_health_systems_learn.pdf
https://www.ahrq.gov/sites/default/files/wysiwyg/lhs/how_learning_health_systems_learn.pdf
https://doi.org/10.1016/j.mayocp.2020.10.027
https://doi.org/10.1016/j.mayocp.2020.10.027
https://doi.org/10.1097/PEC.0000000000002328
https://doi.org/10.1016/j.jaclp.2021.12.009
https://doi.org/10.1016/j.jaclp.2021.12.009
https://doi.org/10.5334/egems.249


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



Timely Second-Dose Completion of
mRNA COVID-19 Vaccination at
Community-Based and Mobile Vaccine
Clinics in Maryland
Cassandra Parent, BSc, Benjamin F. Bigelow, MD, Stephen D. Sisson, MD, Diego Mart�ınez, PhD, Cui Yang, PhD, and
Kathleen R. Page, MD

To assess factors associated with timely second-dose completion, we analyzed COVID-19 vaccine data

from community-based and mobile vaccine clinics in Maryland. Overall, 85.3% of patients received a

timely second dose. Factors associated with a timely second dose included Latino ethnicity (adjusted

odds ratio [AOR]51.5; 95% confidence interval [CI]51.1, 2.0) and receipt of the first dose at

community-based vaccine clinics (AOR52.1; 95% CI51.8, 2.5). Future health initiatives for underserved

communities should focus on establishing vaccine clinics in trusted community spaces with culturally

sensitive support. (Am J Public Health. 2023;113(9):947–951. https://doi.org/10.2105/AJPH.2023.307338)

The COVID-19 pandemic has dispro-

portionately affected minoritized

groups. As of August 2022, age-adjusted

cumulative COVID-19 death rates were

twice as high among Latino and Black

patients than White patients.1 Within Lati-

no communities, undocumented immi-

grants and those with limited English

proficiency face language barriers, con-

cerns about immigration status, stigma,

lack of trust, and difficulty navigating the

medical system.2,3

INTERVENTION AND
IMPLEMENTATION

To address disparities faced by Latino

immigrants, a coalition was established

between the Johns Hopkins Health

System (JHHS), religious leaders, and

community-based organizations to pro-

mote COVID-19 vaccinations.4,5 Vac-

cines were delivered at a local church

(Sacred Heart) and in a mobile clinic.

Vaccine clinics at Sacred Heart were

held consistently every Wednesday and

Friday between 4 PM and 7 PM, except

for holidays. Mobile clinic locations

were determined by the local health

department, local leaders, community

outreach workers, and the request of

community organizations. Most sites

were visited three to four times. Be-

tween April 27 and August 31, 2021, all

patients vaccinated at Sacred Heart re-

ceived a phone call from bilingual

health workers to remind them about

their second-dose appointment. Start-

ing on September 1, 2021, all patients

vaccinated at Sacred Heart and a sub-

group of patients vaccinated in other

mobile clinics received mobile phone

short message service (SMS) reminders

from bicultural and bilingual communi-

ty health workers through a Health In-

surance Portability and Accountability

Act (HIPAA)-compliant SMS platform,

WelTel, about their follow-up dose.6

At the time of vaccination, demograph-

ic information about the patient (includ-

ing race, ethnicity, and gender) was

collected, as well as information about

any previous COVID-19 doses. Vaccine

administration was recorded in the JHHS

electronic medical record (EMR) system

and reported to the state of Maryland.

On a weekly basis, the EMR system

checks for updated vaccination informa-

tion on patients within the JHHS and

updates patients’ records if they received

additional doses from nonaffiliated sites.

PLACE, TIME, AND
PERSONS

Patients who were vaccinated at Sacred

Heart or a mobile clinic through JHHS

and received their first dose between

April 27, 2021 and April 21, 2022 were

included in the current analysis. We ex-

cluded patients vaccinated before April

27, 2021, because vaccine availability
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was limited prior to this date and allocat-

ed only to certain high-risk individuals. All

JHHS employees and Johns Hopkins stu-

dents were excluded, as full vaccination

was a mandatory requirement for em-

ployment and enrollment and thus was

not representative of the general public.

Patients younger than 16years were

also excluded because of limited vaccine

eligibility during a large portion of this

study period. Finally, patients who re-

ceived the Johnson & Johnson vaccine

were excluded because only one dose

was recommended during the study pe-

riod. We categorized vaccination timing

as before or after September 1, 2021,

because of the launch of WelTel messag-

ing and the start of many statewide vac-

cination recommendations.7

PURPOSE

An initial course of two doses of the

Moderna or Pfizer/BioNTech vaccine

followed by subsequent booster doses

remains essential for reducing poor

COVID-19 outcomes.8,9 However, a

study examining more than 150 million

American patients between December

14, 2020 and December 31, 2021

found that Latino patients were more

likely to have a missed second dose

than White patients.10 To address

these disparities, we assessed the

factors associated with timely second-

dose completion at the JHHS communi-

ty vaccination initiative. The results can

be used to inform future vaccine pro-

grams for vulnerable populations.

EVALUATION AND
ADVERSE EFFECTS

Unadjusted and adjusted odds ratios

were calculated to determine which pa-

tient factors were associated with time-

ly second-dose completion. Timely

second-dose completion was defined

TABLE 1— Characteristics of Patients and Factors Associated With Completion of a Second Dose of
COVID-19 Vaccine: Maryland, April 2021–April 2022

Characteristics Total
Completed Second

Dose, No. (%) OR (95% CI) AORa (95% CI)

Age, y

16–25 1981 1669 (84.3) 1 (Ref) 1 (Ref)

26–44 3681 3120 (84.8) 1.0 (0.9, 1.2) 1.0 (0.9, 1.2)

45–64 1610 1412 (87.7) 1.3 (1.1, 1.6) 1.3 (1.0, 1.5)

≥ 65 246 209 (85.0) 1.0 (0.7, 1.5) 1.3 (0.9, 2.0)

Genderb

Male 4205 3509 (83.4) 1 (Ref) 1 (Ref)

Female 3313 2901 (87.6) 1.4 (1.2, 1.6) 1.1 (1.0, 1.3)

Race/ethnicity

Non-Latino White 291 230 (79.0) 1 (Ref) 1 (Ref)

Non-Latino Black 960 799 (83.2) 1.3 (1.0, 1.8) 1.2 (0.9, 1.7)

Latino 5873 5150 (87.7) 1.9 (1.4, 2.5) 1.5 (1.1, 2.0)

Asian 178 50 (28.1) 0.1 (0.1, 0.2) 0.3 (0.2, 0.5)

Other 216 181 (83.8) 1.4 (0.9, 2.2) 0.9 (0.5, 1.3)

Vaccination location

Mobile clinic 2456 1705 (69.4) 1 (Ref) 1 (Ref)

Sacred Heart 5062 4386 (86.6) 2.9 (2.5, 3.2) 2.1 (1.8, 2.5)

Vaccination timing

On or before Sep 1, 2021 4883 4445 (91.0) 1 (Ref) 1 (Ref)

After Sep 1, 2021 2635 1646 (62.5) 0.2 (0.1, 0.2) 0.2 (0.2, 0.2)

Type of vaccine

Moderna 229 146 (63.8) 1 (Ref) 1 (Ref)

Pfizer 7289 6264 (85.9) 3.5 (2.6, 4.6) 1.8 (1.2, 2.5)

Note. AOR5 adjusted odds ratio; CI5 confidence interval; OR5odds ratio. The total number of patients was 7518.

aAdjusted for all variables.
bFive patients of unknown gender were excluded here, and all five got both doses.
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as receiving the second dose within six

weeks after the first dose. Covariates

were chosen on the basis of data avail-

ability and included age, gender,

race/ethnicity, location of dose, timing

of dose, and type of vaccine. Patients

self-reported their race/ethnicity from a

set of categories, including non-Latino

White, non-Latino Black, Latino, Asian,

and other. Odds ratios were calculated

with a 95% confidence interval, and sta-

tistical significance was determined by

a two-sided P value of less than .05.

There was a total of 7518 patients in-

cluded in the final analysis, with 6410

(85.3%) receiving at least two doses.

Table 1 presents the characteristics of

the patients and the factors associated

with timely second-dose completion.

Patients aged 45 to 64 years were more

likely to receive a timely second dose

(adjusted odds ratio [AOR]51.3; 95%

confidence interval [CI]51.0, 1.5).

Latinos were significantly more likely to

get a timely second dose than Whites

(AOR51.5; 95% CI51.1, 2.0), and

Asians were the least likely to receive a

timely second dose (AOR5 0.3; 95%

CI50.2, 0.5).

Patients who received their first dose

at Sacred Heart were significantly more

likely to get their second dose within

six weeks than patients who received

their first dose from the mobile clinic

(AOR52.1; 95% CI51.8, 2.5). Patients

who were vaccinated after September

1, 2021 were significantly less likely to

receive both doses (AOR50.2; 95%

CI50.2, 0.2). Similar findings are pre-

sented in Figure 1, with second-dose

completion rates at both sites decreas-

ing over time. Patients who received

the Pfizer/BioNTech vaccine were also

significantly more likely to receive a sec-

ond dose than their Moderna counter-

parts (AOR51.8; 95% CI51.2, 2.5),

but this could be associated with tim-

ing, as Moderna was frequently used

early in the vaccination campaign. This

analysis is limited by variations during

the intervention, such as differences in

vaccination reminders, and may not

be generalizable to other minoritized

communities.
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FIGURE 1— Timely Completion of a Second Dose of COVID-19 Vaccine Over Time, Stratified by Location: Maryland,
April 2021–April 2022

Note.MC5mobile clinic; SH5 Sacred Heart (a local church). The total number of patients was 7518.
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SUSTAINABILITY

Community-based and mobile vaccine

clinics achieved a high second-dose

completion rate. The coalition with com-

munity partners and a strong workforce

of bilingual community health workers

provided critical insights into interven-

tion implementation facilitators and

helped to identify barriers to building a

foundation for COVID-19 and other vac-

cine equity initiatives. Additionally, the

methods used in this intervention could

be sustained through adaptation in oth-

er health services.

PUBLIC HEALTH
SIGNIFICANCE

Patients who were vaccinated at a local

church were significantly more likely to

have a timely second-dose completion

compared with those vaccinated at mo-

bile clinics. This highlights the impor-

tance of collaborating with trusted

community-based partners for public

health interventions. Compared with

mobile clinics, the schedule at the

church was very consistent over time,

which likely also facilitated second-dose

completion.

Among racial groups, Latino patients

had the highest timely second-dose

completion rate (87.7%) and were

more likely to receive a second dose

than Whites after controlling for other

covariates. In contrast, nationwide sta-

tistics show that Latino patients have

lower rates of second-dose completion

than their White counterparts.10 Our

findings may reflect the benefits of

implementing free and culturally com-

petent services at trusted, convenient,

and accessible places for the communi-

ty. Bilingual and secure SMS vaccine

reminders from community health

workers may have also contributed to

high completion rates. We also found

that timely second-dose completion

rates decreased over time. This may

reflect differences between early adop-

ters of vaccination and those who

delayed vaccination, perhaps through

vaccine hesitancy or other factors.

High rates of second-dose uptake

among disadvantaged minoritized

groups—especially Latinos, who received

culturally and language-congruent

support—highlight the important role

of community-based vaccination initia-

tives. Although this initiative positively

affected Latinos in the Baltimore area,

the model of this intervention could be

replicated to produce broader public

health effects on a larger scale. Mobile

and community-based models of care

that meet patients at trusted sites can

help promote health equity and could

be adapted to provide other health

services.
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See also US Life Expectancy, pp. 952–980.

This special section was motivated

by Woolf ’s (p. 970 in this issue of

AJPH) analysis of the widening gap in life

expectancy between the United States

and many other countries. The relative-

ly poor performance of the United

States in terms of certain population

health indicators (e.g., life expectancy)

is widely acknowledged, as Woolf him-

self registers, to the point of figuring in

popular television series, as Remington

(p. 956) reminds us. Woolf ’s work, how-

ever, adds to the extant arguments a

widened analysis that extends further

in time and geography, including

comparisons to countries not usually

contemplated in such analyses and

bringing in-country comparisons as

well. He shows that the relatively poor

performance of the United States in

this area began earlier than previously

thought and is getting worse, that the

disadvantages are not just in compari-

son with richer countries, and that

although two regions of the United

States (i.e., South and Midwest) are the

major contributors to this state of

affairs, all of the nine regions of the

country are outperformed by other

nations.

The editorials presented in this issue

further extend and enhance Woolf ’s

call for a debate. I present some of the

more salient points of the editorials

and emphasize the political message

implicit in the discussion.

Some of the authors take a critical

approach, for instance, focusing on the

use of life expectancy in the compari-

sons. Case (p. 964) makes the most

stringent critique, reminding us that

this indicator is highly sensitive to modi-

fications in early life mortality and that

the available data might be faulty, given

differences in mortality registry systems

in the various countries used in the

comparisons. However, Case does

acknowledge that life expectancy is a

useful, albeit “blunt,” tool for such com-

parisons, and Aburto and Vigezzi

(p. 967) add that it is an indicator that

allows reliable comparisons over time

and different populations. Aburto and

Vigezzi also stress that Woolf ’s analyses

did not look into differences by sex and

age groups.

With regard specifically to the impact

of infant mortality on life expectancy,

two of the cited countries that made

major progress in the period studied by

Woolf—Uruguay and South Korea—

have surpassed the United States in re-

cent years: according to the United

Nations Interagency Group for Child

Mortality Estimation, the estimates for

this indicator in 2021 were for Uruguay,

South Korea, and the United States, re-

spectively, 4.99, 2.47, and 5.36 per 1000

births (https://childmortality.org). It thus

follows that Farina (p. 954) is correct in

his assessment that at least part of the

gains in life expectancy of the first two

countries are attributable to progress in

areas such as vaccination and sanita-

tion, but the United States currently

lags behind in this aspect as well.

Gaydosh (p. 959) highlights the fact

that midlife (aged 25–64 years) deaths

are a major contribution to the relative-

ly poor performance of the United

States in terms of life expectancy. As

she states, this is a period that we ex-

pect to be characterized by a low risk of

death, and yet deaths in this age brack-

et from many preventable causes have

a major impact on overall mortality in

the country.

Shanahan and Copeland (p. 961) call

attention to the pitfalls of making such

wide-ranging comparisons but ac-

knowledge the value of Woolf ’s work,

commenting that when the many rela-

tively poor US socioeconomic indica-

tors are considered, one wonders how

the country does not fare even worse

in terms of life expectancy. Both Gay-

dosh and Case highlight gaps in educa-

tional status, which are correlated with

a starker gradient in health and mortali-

ty. This correlation might arise from a

confounding with socioeconomic sta-

tus, or it could be a direct contribution

to poor quality of life, which in turn

would be a determinant of the

so-called deaths of despair.

The in-country comparisons Woolf

makes were stressed in practically all of

the editorials, especially for looking in

more detail at which policies and condi-

tions might explain this sorry state of

affairs. The editorials also acknowledge

the role of socioeconomic issues—in

particular the widening economic in-

equality in the US population and the
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erosion of welfare policies—as distal

causes of the overall deterioration of

the health status of a large part of the

country’s population as reflected by the

lack of progress in life expectancy.

And here perhaps lie the greatest

strength and contribution of Woolf ’s

work and the accompanying editorials:

as they shed light on a specific public

health issue, they constitute a call to ac-

tion as well. Shanahan and Copeland

mention the contrast between Europe-

an social democracies and US neoliber-

al economic policies, hinting at what

could be done to reduce the observed

gap—although it should be noted that

in the past four decades even in those

countries the neoliberal juggernaut has

made inroads as well, bringing back so-

cial problems that seemed to have

been solved.

Nevertheless, Remington poignantly

asks who cares. Public health will do its

share; it will point out where the pro-

blems are and help to mitigate some of

the consequences, but the root causes

of widening socioeconomic inequality

and the problems it brings about are

political and economic in nature and

need to be tackled at those levels. In

Remington’s words, “Woolf ’s research

may galvanize these people [i.e., those

who do care] to work even harder”

(p. 957).
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In recent years, health scholars have

raised the alarm about the worsen-

ing of population health in the United

States as shown by the stagnation and

recent decline in US life expectancy,

which began in the 1990s. To illustrate

the poor performance of the United

States, scholars have compared

changes in US life expectancy to those

of other countries with similar levels of

economic development, but this ap-

proach has some limitations. Woolf

(p. 970 in this issue of AJPH) takes a

more expansive perspective to address

some of these limitations by (1) com-

paring the United States to countries

with a broader array of social, econom-

ic, and political contexts, and (2) show-

ing changes across specific periods of

time from 1933 to 2021. This study

adds rich descriptive information to sit-

uate US health within a broader global

context, and it shows the underlying

dynamic nature of changes in life ex-

pectancy over the last 88 years.

Comparisons of life expectancy be-

tween the United States and other

countries have many challenges, espe-

cially when interpretation is considered.

Prior scholars have compared the

United States to a more limited set of

countries with similar social and eco-

nomic development—including many

European countries, Canada, Australia,

and Japan—to highlight stark differ-

ences between the stagnation and

worsening of health in the United

States since the 1970s and continued

improvement in other countries with

similar levels of resources.1,2 This ap-

proach provides the background for

continued scientific speculation as to

why the United States continues to lag

other “peer countries.” The worsening

of US population health has in part

been attributed to disinvestments in

the population, with less generous so-

cial welfare programs beginning in the

1970s.3

However, Woolf’s study extends this

perspective to show that declines in US

health are not limited to social and

political changes that started in the

1970s, but rather originate in the

preceding decades. This point is exem-

plified by the lower gains in life expec-

tancy compared with those of other

countries even during the periods of

improvement. Thus, it provides the ba-

sis for a broader discussion around the

slowing of life expectancy gains prior to

stagnation and decline in recent

decades. For example, why did the sig-

nificant social and health policy invest-

ments made from the New Deal in the

1930s to the Great Society of the 1960s

not produce levels of improvement in

the United States similar to those of

other countries? Additionally, had enti-

tlement programs such as Social Secu-

rity and Medicaid never been passed,

would US life expectancy appear even

worse today? This perspective provides

the basis for further exploration of the

impact of health and social policies on

population health, while providing a

renewed critique of a period often

characterized by more generous social

investment.

Additionally, this study also provides

the basis for evaluating changes within

a broader global context. For example,

life expectancy in South Korea in-

creased from 52.4 years in 1950 to

78.5 years in 2005, transforming the

country from a place with low perfor-

mance to one of the highest-

performing places in a matter of some

50 years,4 eventually surpassing the

United States. This leads to further

questions about why life expectancy

gains were rapid in other areas of the

world or, relatedly, more modest in the

United States. To better understand

these phenomena, scholars might com-

pare changes in age-specific mortality

rates and their contributions to overall

health metrics. The rapid improve-

ments in life expectancy in countries

like South Korea and Uruguay may be

driven by significant improvements in

infant and childhood mortality. If this is

the case, then the rapid increases for

other countries could also be inter-

preted as a major public health success

that resulted from vaccination cam-

paigns and sanitation improvements.

Under this scenario, the public health

improvements that rapidly increased
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life expectancy in other countries had

already been implemented in the Unit-

ed States—other countries were simply

catching up.5

Concomitantly, whether the United

States continues to lag behind other

countries because of higher maternal

mortality rates6 and greater exposures

to violence, accidents, and alcohol7,8

from young adulthood to midlife may

provide additional insight into which

policies may improve population health

metrics. Thus, although life expectancy

matters and provides an important

health metric to allow for comparisons

across countries, changes in mortality

across age distributions would provide

additional insight. This examination

would be similar to prior studies that

have used comparable approaches to

better understand changes in educa-

tional inequalities in life expectancy in

the United States.9

Lastly, Woolf’s study highlights the

uniqueness of the US political and social

context. Changes in US life expectancy

could be observed at the regional and

state level, with the poorest perfor-

mance among South-Central and Mid-

west regions. Importantly, he also

shows that although states have stark

differences in life expectancy, with

some being equivalent to Austria and

others to Mauritius, no state performed

better in recent years than it had in pre-

vious years, and all contributed to the

relative decline in US life expectancy

ranking compared with other countries.

This observation shifts the conversation

around states with “poor” and “good”

performance, and instead emphasizes

the point that even states with “good”

performance have contributed to the

decline in US life expectancy ranking.

It brings back the question of policies.

What additional state policies might fur-

ther contribute to improvements, even

among better-performing states? Addi-

tionally, are further changes even possi-

ble given the limited ability of states to

raise and spend money to pass and

fund social welfare programs, or the

seemingly growing political impasse at

the federal level?

Altogether, Woolf’s study expands

the conversation on the poor perfor-

mance of the United States in terms of

life expectancy, and shows how this

process may be dynamic, pointing to

both historical changes and differences

across country contexts. By providing

rich descriptive information on changes

in life expectancy in the United States

and other countries, it spurs more

questions that may lead to thinking

about how to improve population

health in the United States and what

lessons can be learned by evaluating

changes in health metrics across a vari-

ety of contexts.
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“We have met the enemy and he

is us.”

—Pogo (Pogo comic strip, April 22,

1970)

The goal of public health is to ensure

conditions that support long and

healthy lives for all. Although no single

measure can determine our progress

toward achieving this goal, countries

around the globe have used life expec-

tancy as a summary measure of health,

as it is the outcome of the multiple up-

stream determinants of health, includ-

ing health behaviors, health care, social

and economic factors, and the

environment.1,2

The study by Woolf, “Falling Behind:

The Growing Gap in Life Expectancy

Between the United States and Other

Countries, 1933–2021” appearing in this

issue of AJPH (p. 970), is a comprehen-

sive assessment of the trends in life ex-

pectancy in the United States compared

with other countries. While reading this

article, I was reminded of the scene in

the HBO series The Newsroom from a

decade ago3 in which Will McAvoy

(Jeff Daniels), anchor and managing

editor of a news program, responded to

a student who asked, “Can you say why

America is the greatest country in the

world?” He shocked the audience by

saying, “It’s not the greatest country in

the world” and substantiating this claim

by citing poor ranks in life expectancy

and other measures of population

health.

THE TRENDS

Woolf’s study adds to a growing litera-

ture that shows that US life expectancy

has fallen behind that of many other

countries. Woolf contrasted life expec-

tancy trends in the United States with

trends in 236 other countries. The

good news is that from 1974 to 2019,

US life expectancy increased from 72 to

79 years; the bad news is that our rank

dropped from 15th to 40th during this

time. In fact, since 1930, 56 countries

on six continents surpassed the United

States in life expectancy.

Woolf also shows where these pro-

blems are the greatest, suggesting that

the US life expectancy disadvantage is

owing primarily to conditions in the

Midwest and the South Central states.

Although this is true, it paints the prob-

lem with too broad a brush, as there is

significant variability in these regions,

states, and even counties, both in pre-

sent rates and in long-term trends.

Data supporting this are now easily

accessible in the Centers for Disease

Control and Prevention’s National Cen-

ter for Health Statistics data

visualization gallery, which clearly

demonstrates which communities have

the lowest life expectancies.4 For exam-

ple, of 1409 census tracts in Wisconsin,

the tracts with the highest and lowest

life expectancies are both in Milwaukee

County (89.0 years in tract 703 in

Whitefish Bay vs 65.9 years in tract

1705 in South Milwaukee; Figure 1).

Leaders in every community across this

country should use the data visualiza-

tion gallery to identify the areas in

greatest need and address their needs.

IMPLICATIONS OF
THIS RESEARCH

In his discussion, Woolf cites the 2013

National Research Council report5 that

describes five domains that might ex-

plain the US health disadvantage:

health systems, individual behaviors,

socioeconomic factors, the environ-

ment, and policies and social values. It

is unlikely that only one of these factors

accounts for our disadvantage in life

expectancy; rather, it results from dis-

advantages in all these domains.

Woolf aptly points out that these fac-

tors are outcomes of US policies that

began in the 1970s with the intention

of promoting entrepreneurial freedom

and deregulation, redistributing wealth

from the middle to the upper class, and

curbing government’s ability to broad-

en access to education, health care,

and human services.6 We need look no

further than our nation’s response to

the COVID-19 pandemic, which ex-

posed long-standing problems with the

US health care system, including bar-

riers to accessing care, uncontrolled

costs, unacceptable quality, widespread

disparities and inequities, and the mar-

ginalization of public health.7,8

If there is a criticism of Woolf’s article,

it is the author’s reluctance to make
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causal inferences about these factors.

Although researchers must be free

from bias, the core of any policy change

is a strong understanding of the epide-

miologic data and a critical evaluation

of the data’s strengths and weak-

nesses.9 We will never know for certain

what causes the drop in US life expec-

tancy ranking, as there are too many

variables and potentially confounding

factors to consider, but we cannot con-

tinue on the same course and expect

different outcomes.

Woolf states, “A prudent first step

[toward improving US life expectancy]

would be to examine policies that have

enabled other countries to consistently

outperform the United States for dec-

ades” (p. 979). I would go further and

recommend that we change course as

a nation now and adopt the policies

that have been shown to be effective in

other countries for achieving longer

and healthier lives for all: robust

investments in public education, well-

funded social service programs,

universal health care, and safety net

programs for those who fall through

the cracks.

OUR FAILURE TO ACT

There is compelling evidence that we

will not achieve our public health goals

without a major change in our social,

economic, and political systems. How-

ever, there are some who openly state

that they do not share these goals. In-

stead, they subscribe to a market jus-

tice philosophy that holds that there

are simply winners and losers and that

it is not the responsibility of govern-

ments to intervene. They shun collec-

tive action, perhaps because this would

require them to contribute more to the

solutions than those in need. Woolf’s

findings may be of little interest to

these people because they affect

others and not them.

There are also those who care deeply

and have dedicated their lives to mak-

ing our country better for all. They sub-

scribe to a social justice approach that

holds that all people deserve to have

their basic human needs of food, shel-

ter, and health care met. They support

collective action, including policies that

ensure access to these basic human

needs. They demonstrate this philoso-

phy by supporting public education

and policies that may not be in their

self-interest but are intended to benefit

others. Woolf’s research may galvanize

these people to work even harder.

There are, furthermore, those who

say that they care and support progres-

sive causes but do not translate this

philosophy into action. They, perhaps,

have a great job and choose to live in a

segregated, affluent, and safe neigh-

borhood. They may send their children

to private schools and hire financial

advisers who work to preserve their

wealth through tax avoidance strate-

gies. They may express concern about

those who are struggling to make ends

meet, but their actions focus on self-

interest and preserving the status quo.

This failure to act helps fuel inequality

in the United States10 and is perhaps

the single most important obstacle pre-

venting this nation from changing

course and reversing the trends toward

shorter lives and poorer health for

those who can least afford it.
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FIGURE 1— Life Expectancy at Birth, by Census Tract: Milwaukee County,
WI, 2010–2015

Source. Centers for Disease Control and Prevention.4
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Health in the United States is failing

by most metrics that demogra-

phers use to monitor the well-being of

populations. In 2020, life expectancy at

birth declined to a level last observed

nearly two decades earlier.1 Infant

mortality ranks worst among peer

countries, and maternal mortality is

triple the Organisation for Economic

Co-operation and Development (OECD)

average.2 Mortality among individuals

in midlife has been increasing, for sev-

eral decades among some groups.3

Americans not only live shorter lives,

but our lives are also less healthy on av-

erage, with rising rates of diabetes, hy-

pertension, obesity, and mental health

conditions.2 While troubling in their

own right, these trends also diverge

from most of the global community,

which has seen continual improvements

in population health. As Woolf describes

in this issue of AJPH (p. 970), the United

States continues to fall behind other

countries, moving from 12th to 46th in

terms of rank over the period from 1950

to the present.

US HEALTH POOR
AND UNEQUAL

The ranking and trends in US life expec-

tancy belie important heterogeneity

that clarify US population health not

just as poor and declining but also as

characterized by stark inequalities.4 In-

deed, Woolf highlights the role of geog-

raphy, replicating the well-established

disadvantage of states in the US South

and Midwest. Additional differentiation

by age, race/ethnicity, and socioeconomic

status further demonstrates the current

state of US population health as deter-

mined by social and structural factors

that disproportionately shorten the lives

of our country’s marginalized populations.

The overall trend of deteriorating pop-

ulation health in the United States is

particularly worrisome when we under-

stand that rising midlife mortality is re-

sponsible for declines in life expectancy

and causing the United States to fall be-

hind other countries.5 The midlife period

(ages 25–64 years) should be character-

ized by relatively good health and low

risk of death, with chronic conditions

typically accumulating toward the end of

this life stage and death forestalled until

old age. Yet, midlife health in the United

States is facing a uniquely disturbing cri-

sis, with individuals dying well before old

age and of causes that are largely pre-

ventable, such as suicide, chronic liver

disease, and accidental poisoning.3 The

fact that these causes of death are

avoidable points to systemic failures

that exclude individuals from successful

social integration and cause individuals

to detach from social institutions.6

In addition to the role of preventable

causes of death, part of what made ris-

ing midlife mortality so striking was that

it was observed among a population

that is typically advantaged in the United

States—non-Hispanic White adults.7

This fact, coupled with the narrowing of

the Black–White mortality gap over the

last several decades, may have given the

false impression that racial and ethnic

health disparities were no longer cause

for concern. Yet, Black and Hispanic indi-

viduals experienced similar if not higher

rates and trajectories of substance use

behaviors and mental health problems

across adolescence, early adulthood,

and as they entered midlife.8,9 More-

over, starting about a decade ago, mid-

life mortality also began to rise among

minoritized racial and ethnic groups, of-

tentimes outpacing increases among

non-Hispanic White adults.10 Finally, the

disproportionate burden and impact of

the COVID-19 pandemic erased nearly

all of the previous progress in reducing

racial/ethnic health disparities.11

Even as overall US life expectancy de-

clined, individuals with high socioeco-

nomic status, measured in terms of

education, income, or occupation, con-

tinued to extend their longevity.3 The

result is a steepening of the socioeco-

nomic gradient in health and mortality,

with the differences between the

advantaged and disadvantaged now

even more pronounced. As Woolf men-

tions, this mirrors other social and eco-

nomic trends of increasing inequality.

PERSISTENT AND GROWING
EDUCATIONAL DISPARITIES

Educational attainment specifically

plays an increasingly important role,4
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the effects of which can be observed

across the life course. In a nationally

representative and diverse sample of

US individuals born 1974 to 1982, the

National Longitudinal Study of Adoles-

cent to Adult Health (Add Health),

I measured six physical and mental

health and health behavior outcomes.

This cohort was initially interviewed in

adolescence in 1994 (ages 13–20 years)

and followed up over four additional

collection waves, most recently in 2016

to 2018 (ages 33–43 years). I present in

Figure A (available as a supplement to

the online version of this article at

https://ajph.org) the median level or

prevalence of each condition at each

age, separately for those with and

without a college degree, using cubic

splines to flexibly fit the age pattern.

We see the divergence in health

between those with and without a

four-year college degree, starting

early in the life course and persisting

or widening as individuals age into

midlife.

We also see evidence of an increasing

burden of poor health as individuals

age into midlife, consistent with the

observed trends in midlife health and

mortality.3 With body mass index (BMI)

and self-rated health in particular, we

see worsening physical health as indivi-

duals age into midlife. After an initial

peak in late adolescence, depressive

symptoms follow a similar pattern, with

increases across early and into mid-

adulthood. Suicidal ideation, heavy

drinking (more than the recommended

daily limit on average), and any marijua-

na use in the last year all share a similar

peak in adolescence or early adult-

hood, reaching relative stability across

the late 20s and 30s. Even as the preva-

lence of health behaviors plateaus, the

differentiation between educational

groups remains or even widens.

As population health scholars and

policymakers continue to work on doc-

umenting, understanding, and addres-

sing declines in US life expectancy,

future explanations and solutions must

attend to the role of midlife health and

the persistence and widening of health

inequities by race, ethnicity, and socio-

economic position. Promising direc-

tions for future effort would interrogate

how such inequalities contribute to the

international and intranational patterns

documented in Woolf’s work. Such

comparative work illuminates our

current position as historically and

politically situated and highlights the

possibility and promise of alternative

population health futures rather than

failures.

CORRESPONDENCE
Correspondence should be sent to Lauren
Gaydosh, 305 E 23rd St, Austin, TX 78712-1699
(e-mail: lauren.gaydosh@austin.utexas.edu).
Reprints can be ordered at https://ajph.org by
clicking the “Reprints” link.

PUBLICATION INFORMATION
Full Citation: Gaydosh L. Failing population health:
US life expectancy falling behind. Am J Public
Health. 2023;113(9):959–960.

Acceptance Date: June 20, 2023.

DOI: https://doi.org/10.2105/AJPH.2023.307370

ACKNOWLEDGMENTS
This research was supported by grant
P30AG066614, awarded to the Center on Aging
and Population Sciences at The University of
Texas at Austin by the National Institute on Aging,
and by grant P2CHD042849, awarded to the
Population Research Center at The University of
Texas at Austin by the Eunice Kennedy Shriver
National Institute of Child Health and Human
Development.

Note. The content is solely the responsibility of
the authors and does not necessarily represent the
official views of the National Institutes of Health.

CONFLICTS OF INTEREST
There are no conflicts of interest to report.

REFERENCES

1. Murphy SL, Kochanek KD, Xu J, Arias E. Mortality
in the United States, 2020. 2021. Available at:
https://www.cdc.gov/nchs/products/index.htm.
Accessed June 11, 2023.

2. Gunja M, Gumas E, Williams R III. US health care
from a global perspective, 2022: accelerating
spending, worsening outcomes. Commonwealth
Fund. 2023. Available at: https://www.
commonwealthfund.org/publications/issue-
briefs/2023/jan/us-health-care-global-
perspective-2022. Accessed June 30, 2023.

3. National Academies of Sciences, Engineering,
and Medicine. High and Rising Mortality Rates
Among Working-Age Adults. Washington, DC: The
National Academies Press; 2021. https://doi.org/
10.17226/25976

4. Gutin I, Hummer RA. Social inequality and the
future of US life expectancy. Annu Rev Sociol.
2021;47(1):501–520. https://doi.org/10.1146/
annurev-soc-072320-100249

5. Avendano M, Kawachi I. Why do Americans have
shorter life expectancy and worse health than do
people in other high-income countries? Annu Rev
Public Health. 2014;35(1):307–325. https://doi.
org/10.1146/annurev-publhealth-032013-182411

6. Shanahan L, Hill SN, Gaydosh LM, et al. Does
despair really kill? A roadmap for an evidence-
based answer. Am J Public Health. 2019;109(6):
854–858. https://doi.org/10.2105/AJPH.2019.
305016

7. Case A, Deaton A. Rising morbidity and mortality
in midlife among White non-Hispanic Americans
in the 21st century. Proc Natl Acad Sci U S A.
2015;112(49):15078–15083. https://doi.org/10.
1073/pnas.1518393112

8. Hargrove TW, Halpern CT, Gaydosh L, et al. Race/
ethnicity, gender, and trajectories of depressive
symptoms across early- and mid-life among the
Add Health cohort. J Racial Ethn Health Disparities.
2020;7(4):619–629. https://doi.org/10.1007/
s40615-019-00692-8

9. Gaydosh L, Hummer RA, Hargrove TW, et al. The
depths of despair among US adults entering
midlife. Am J Public Health. 2019;109(5):774–780.
https://doi.org/10.2105/AJPH.2019.305002

10. Woolf SH, Chapman D, Buchanich J, Bobby K.
Changes in midlife death rates across racial and
ethnic groups in the United States: systematic
analysis of vital statistics. BMJ. 2018;362:k3096.
https://doi.org/10.1136/bmj.k3096

11. Aburto JM, Tilstra AM, Floridi G, Dowd JB. Signifi-
cant impacts of the COVID-19 pandemic on
race/ethnic differences in US mortality. Proc Natl
Acad Sci U S A. 2022;119(35):e2205813119.
https://doi.org/10.1073/pnas.2205813119

US LIFE EXPECTANCY

960 Editorial Gaydosh

A
JP
H

Se
p
te
m
b
er

20
23

,V
ol

11
3,

N
o.

9

https://ajph.org
mailto:lauren.gaydosh@austin.utexas.edu
https://ajph.org
https://doi.org/10.2105/AJPH.2023.307370
https://www.cdc.gov/nchs/products/index.htm
https://www.commonwealthfund.org/publications/issue-briefs/2023/jan/us-health-care-global-perspective-2022
https://www.commonwealthfund.org/publications/issue-briefs/2023/jan/us-health-care-global-perspective-2022
https://www.commonwealthfund.org/publications/issue-briefs/2023/jan/us-health-care-global-perspective-2022
https://www.commonwealthfund.org/publications/issue-briefs/2023/jan/us-health-care-global-perspective-2022
https://doi.org/10.17226/25976
https://doi.org/10.17226/25976
https://doi.org/10.1146/annurev-soc-072320-100249
https://doi.org/10.1146/annurev-soc-072320-100249
https://doi.org/10.1146/annurev-publhealth-032013-182411
https://doi.org/10.1146/annurev-publhealth-032013-182411
https://doi.org/10.2105/AJPH.2019.305016
https://doi.org/10.2105/AJPH.2019.305016
https://doi.org/10.1073/pnas.1518393112
https://doi.org/10.1073/pnas.1518393112
https://doi.org/10.1007/s40615-019-00692-8
https://doi.org/10.1007/s40615-019-00692-8
https://doi.org/10.2105/AJPH.2019.305002
https://doi.org/10.1136/bmj.k3096
https://doi.org/10.1073/pnas.2205813119


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



A Deadly Drop in
Rankings: How the
United States Was
Left Behind in Global
Life Expectancy Trends
Lilly Shanahan, PhD, and William E. Copeland, PhD

ABOUT THE AUTHORS

Lilly Shanahan is with the Department of Psychology and the Jacobs Center for Productive
Youth Development at the University of Zurich in Zurich, Switzerland. William E. Copeland
is with the Department of Psychiatry at the University of Vermont, Burlington.

See also US Life Expectancy, pp. 952–980.

It has been a decade since the US

life expectancy slowdown caught

researchers’ and the public’s attention.1

Initially, some research suggested that

these trends were relatively straightfor-

ward, circumscribed, and time-limited.2

Since then, much empirical work has

suggested the opposite.3

US LIFE EXPECTANCY IN
GLOBAL–HISTORICAL
CONTEXT

Woolf’s new analysis (p. 970) contri-

butes to this evidence by masterfully

describing cross-national trends in life

expectancy, disaggregated by time and

contextualized with data from a total

of 236 countries over eight decades, to

highlight the relative standing of the

United States. He swings the lens away

from specific causes of death, including

the so-called “deaths of despair”4

(suicides, drug poisonings, alcoholic

liver disease), to provide a broader

perspective on life expectancy.

This historical analysis reveals that

while US life expectancy generally rose

until about 2013, its life expectancy dis-

advantage (i.e., shorter lifespan than

comparison countries) has increased

since the mid-1950s, with a brief inter-

ruption of this trend from 1974 to

1982. Furthermore, no single US state

has hit the median yearly increase in

life expectancy of other populous coun-

tries (1960–2019 aggregate estimate in

Woolf’s Table 1, p. 976–977).

The steep increase in the US life ex-

pectancy disadvantage since 2010 is

striking and has been subject to much

debate. According to Woolf’s analysis,

the US life expectancy rank in 1933 was

eighth. From 1977 to 1980, the United

States placed 14th (2.2 to 2.4 years be-

hind lead countries Norway and Japan).

Much ground has been lost since then,

with the United States placing 40th in

2019 (6.1 years behind lead country

Hong Kong) and 46th in 2020 (7.8 years

behind lead country Hong Kong). In-

deed, between 2010 and 2021, the life

expectancy difference between the

United States and the lead country in-

creased by four years.

Woolf’s paper also features notewor-

thy domestic analyses: the Midwest and

South US Census regions (24 states)

have been pronouncedly left behind. If

Mississippi were considered a country, it

would have placed 79th in the world in

2019. While all states have contributed

to the growing life expectancy disadvan-

tage, the South and Midwest are much

worse off than the Northeast and the

West, where New York and California

were relatively positive standouts.

Why has the full extent of the US life

expectancy disadvantage gone unno-

ticed? Woolf impressively identified,

merged, and analyzed three different

extant data sources over eight decades

to (1) compare countries’ growth trends

(slopes) rather than annual or decadal

snapshots, (2) zoom out in historical

time as far as records allowed, and (3)

extend the analysis to countries with

weaker economies that are typically ex-

cluded from such comparisons.

While the analyses were expertly con-

ducted, a few things should be consid-

ered. First, estimates from all countries

may not be of equal quality. Second,

data aggregation into six phases reduces

information in particular ways. Third,

data for the 179 countries that never

outranked the United States were not

shown, with many located in Africa, Asia,

and South America.

Provocative descriptive findings inevi-

tably elicit questions about additional

data analyses. For example, what age

brackets contribute to the US life ex-

pectancy disadvantage? In comparative

analyses with peer countries, US

working-age mortality increased the

most, but Americans of all ages are

more likely to die (except, until recently,

older Americans).3,5 Furthermore, sub-

group analyses typically find that non-

Hispanic Blacks and American Indians

and Alaska Natives have gaping life ex-

pectancy disadvantages within the

United States compared with Whites
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and Asians, for example.3 How do such

racial/ethnic disparities compare with

disadvantaged minority groups in peer

countries? This question could be diffi-

cult to answer because these countries

often historically had less diverse popu-

lations and different migration and im-

migration histories.

WHY LIFE EXPECTANCY
ELSEWHERE HAS
INCREASED MORE

Comparative analysis raises questions

about causes of between-countries dif-

ferences. A National Academies of

Sciences, Engineering, and Medicine re-

port details why life expectancy for

working-aged US residents may have

stalled.3 But why has life expectancy

elsewhere increased more steeply?

Woolf’s findings suggest that several

wealthy European (e.g., Scandinavian)

and Anglo-Saxon nations consistently

outperformed the United States in life

expectancy. From the 1950s to the

1970s, many European countries af-

fected by World War II surpassed the

United States. Many of these countries

adopted social market economies,

combining free market capitalism with

social welfare policies and select regu-

lations (e.g., of the labor market) aimed

at achieving some level of financial se-

curity for the entire population. This ap-

proach contrasts with less regulated

and less welfare-oriented US (neoliber-

alist) economic policies.6

There is likely no unitary cause for

20 additional nations surpassing US life

expectancy between 1980 and 2019,

but high rates of US drug poisonings,

suicides, alcoholic liver disease, and

homicides, and stalling progress in car-

diovascular health likely contributed.3

Surpassing countries included those re-

covering from the 1990s’ wars in the

Balkans and strong Asian and oil-based

Middle Eastern economies. Notably,

nine small countries exceeded the

population threshold of 500000 and

surpassed the United States in life ex-

pectancy since the mid-1960s (e.g.,

Kuwait, Luxembourg, Macao). Adding

these countries to the analysis dropped

the US rank by nine points.

There are other questions about

between-countries differences: How are

various national indicators of income, ed-

ucation, health, and health care, and

within-country inequalities in these indica-

tors, linked with differences in life expec-

tancy?7 How do labor market conditions,

social welfare, and other regulations af-

fect these differences?5 With the excep-

tion of (absolute) income, the United

States lags behind in the rankings on

many indicators, including obesity, smok-

ing, incarceration, childhood poverty,

adolescent pregnancy, and infant and

maternal mortality. In turn, it scores highly

on indicators of inequalities such as the

Gini coefficient of income inequality. It is

perhaps surprising that the United States

does not rank lower in life expectancy.

The important demographic ground-

work by Woolf and other scholars also

stimulated research on how between-

states policies contribute to life expec-

tancy.8,9 Immense between-states

heterogeneity lends itself to examining

which state policies change life expec-

tancy (e.g., policies regarding labor,

tobacco and other substances, environ-

ment, immigration, civil rights, and gun

control).8,9 By some prepandemic esti-

mates, altering state policies could

change the overall US life expectancy by

two years. Thus, changes in state-level

policy, and perhaps reducing between-

states variability by adopting effective

health-promoting policies, could lessen

US life expectancy disadvantage and

disparities significantly.8 However, as

the COVID-19 pandemic illustrated,

once effective policies are identified,

significant challenges remain regarding

how to make these guidelines and regu-

lations accessible to larger segments

of the population and how to increase

public buy-in.

MANY DIVERSE FACTORS
INFLUENCE LIFE
EXPECTANCY

Indeed, the COVID-19 pandemic exempli-

fied that many factors, at multiple levels,

combine to determine life-and-death

questions.10 These factors included pre-

existing conditions (e.g., extant policies

and public health infrastructures, health

vulnerabilities including obesity and pov-

erty), newly implemented policies (e.g.,

social distancing), and individual behavior

(e.g., vaccination uptake, policy adher-

ence). Similarly, the US life expectancy

disadvantage is attributable to multilevel,

multifactorial causation,3 which increases

the challenges of identifying all of its

drivers. However, this causal web also

explains why the life expectancy disad-

vantage has been robust for decades

and is exacerbated in the context of new

risks (e.g., opioids, COVID-19 pandemic)

and perhaps even self-perpetuates.3

Indeed, premature deaths devastate

families and communities, likely causing

new trauma, which poses new health

risks.11

Identifying and changing single (state)

policies or psychological factors will likely

be insufficient for reversing the US life

expectancy disadvantage. Woolf’s analy-

sis suggests that understanding US

population-level trends and their causes

in a global–historical context could lead

to a deeper appreciation of what is need-

ed to change the US life expectancy dis-

advantage.

US LIFE EXPECTANCY

962 Editorial Shanahan and Copeland

A
JP
H

Se
p
te
m
b
er

20
23

,V
ol

11
3,

N
o.

9



CORRESPONDENCE
Correspondence should be sent to Lilly Shanahan,
Associate Professor, University of Zurich, Jacobs
Center for Productive Youth Development, Andreas-
strasse 15, PO Box 12, CH-8050 Zurich, Switzerland
(e-mail: lilly.shanahan@uzh.ch). Reprints can be
ordered at https://ajph.org by clicking the “Reprints”
link.

PUBLICATION INFORMATION
Full Citation: Shanahan L, Copeland WE. A deadly
drop in rankings: how the United States was left
behind in global life expectancy trends. Am J Public
Health. 2023;113(9):961–963.

Acceptance Date: June 13, 2023.

DOI: https://doi.org/10.2105/AJPH.2023.307367

CONTRIBUTORS
The authors contributed equally to this editorial.

ACKNOWLEDGMENTS
This work was supported by the National Institute
of Mental Health (MH117559) and the National
Institute on Drug Abuse (DA036523).

CONFLICTS OF INTEREST
The authors have no financial disclosures to
report.

REFERENCES

1. National Research Council, Institute of Medicine,
Woolf SH, Aaron L, eds. US Health in International
Perspective: Shorter Lives, Poorer Health. Washing-
ton, DC: The National Academies Press; 2013.

2. Case A, Deaton A. Rising morbidity and mortality
in midlife among White non-Hispanic Americans
in the 21st century. Proc Natl Acad Sci USA. 2015;
112(49):15078–15083. https://doi.org/10.1073/
pnas.1518393112

3. National Academies of Sciences, Engineering,
and Medicine; Division of Behavioral and Social
Sciences and Education; Committee on National
Statistics; Committee on Population; Committee
on Rising Midlife Mortality Rates and Socioeco-
nomic Disparities; Becker T, Majmundar MK,
Harris KM, eds. High and Rising Mortality Rates
Among Working-Age Adults. Washington, DC:
National Academies Press; 2021.

4. Case A, Deaton A. Deaths of Despair and the
Future of Capitalism. Princeton, NJ: Princeton
University Press; 2020.

5. Sterling P, Platt ML. Why deaths of despair are
increasing in the US and not other industrial
nations—insights from neuroscience and anthro-
pology. JAMA Psychiatry. 2022;79(4):368–374.
https://doi.org/10.1001/jamapsychiatry.2021.4209

6. Freeman T, Gesesew HA, Bambra C, et al. Why
do some countries do better or worse in life ex-
pectancy relative to income? An analysis of Brazil,
Ethiopia, and the United States of America. Int J
Equity Health. 2020;19(1):202. https://doi.org/10.
1186/s12939-020-01315-z

7. Chetty R, Stepner M, Abraham S, et al. The asso-
ciation between income and life expectancy in
the United States, 2001–2014. JAMA. 2016;315(16):

1750–1766. https://doi.org/10.1001/jama.2016.
4226

8. Montez JK, Beckfield J, Cooney JK, et al. US state
policies, politics, and life expectancy. Milbank Q.
2020;98(3):668–699. https://doi.org/10.1111/
1468-0009.12469

9. Woolf SH. The growing influence of state govern-
ments on population health in the United States.
JAMA. 2022;327(14):1331–1332. https://doi.org/
10.1001/jama.2022.3785

10. Sch€oley J, Aburto JM, Kashnitsky I, et al. Life
expectancy changes since COVID-19. Nat Hum
Behav. 2022;6(12):1649–1659. https://doi.org/10.
1038/s41562-022-01450-3

11. Copeland WE, Shanahan L, Hinesley J, Aberg KA,
Van Den Oord EJ, Costello EJ. Association of
childhood trauma exposure with adult psychiat-
ric disorders and functional outcomes. JAMA
Network Open. 2018;1(7):e184493. https://doi.
org/10.1001/jamanetworkopen.2018.4493

US LIFE EXPECTANCY

Editorial Shanahan and Copeland 963

A
JP
H

Sep
tem

b
er

2023,Vol113,N
o.

9

mailto:lilly.shanahan@uzh.ch
https://ajph.org
https://doi.org/10.2105/AJPH.2023.307367
https://doi.org/10.1073/pnas.1518393112
https://doi.org/10.1073/pnas.1518393112
https://doi.org/10.1001/jamapsychiatry.2021.4209
https://doi.org/10.1186/s12939-020-01315-z
https://doi.org/10.1186/s12939-020-01315-z
https://doi.org/10.1001/jama.2016.4226
https://doi.org/10.1001/jama.2016.4226
https://doi.org/10.1111/1468-0009.12469
https://doi.org/10.1111/1468-0009.12469
https://doi.org/10.1001/jama.2022.3785
https://doi.org/10.1001/jama.2022.3785
https://doi.org/10.1038/s41562-022-01450-3
https://doi.org/10.1038/s41562-022-01450-3
https://doi.org/10.1001/jamanetworkopen.2018.4493
https://doi.org/10.1001/jamanetworkopen.2018.4493


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



Something Related to
Education May Hold the
Key to Understanding
What Is Ailing the
United States
Anne Case, PhD, MPA

ABOUT THE AUTHOR

Anne Case is the Alexander Stewart 1886 Professor of Economics and Public Affairs,
Emeritus, Princeton University, Princeton, NJ.

See also US Life Expectancy, pp. 952–980.

Woolf, in this issue of AJPH (p. 970),

has done a great service in

bringing additional attention to the poor

state of American health, identifying per-

iods of progress and stagnation in US

life expectancy over the past 70 years

and comparing outcomes in the United

States with a large set of countries, one

that includes not only the wealthy coun-

tries of Europe and the English-speaking

world but also lower-income and non-

Western countries. My comments on

this work fall into two categories. First,

discussing methodology and data, I pro-

vide some caveats on the comparisons

presented. The term “data” should be

reserved for information collected (not

generated or modeled). The distinction

is of first-order importance for policy.

Second, I fill in additional details on US

mortality, what we know about what is

killing us, and where new research is

leading. Life expectancy does not speak

to cause of death, to who is dying, or to

the underlying mechanisms, all informa-

tion that is essential if we are to design

good policies.

Woolf references many research

studies that have focused on the gap in

life expectancy between the United

States and other rich countries over the

past 30 or 40 years. He goes on to com-

ment that research to date has made

two implicit assumptions: (1) that only

high-income countries have outper-

formed the United States in life expec-

tancy, and (2) that the US disadvantage

only dates to the 1980s or 1990s. I

found this comment puzzling, given that

there is a large literature on changes in

life expectancy across both poor and

rich countries, including the United

States, using historical and contempo-

rary data, where neither assumption

comes into play (see Deaton and refer-

ences there1).

One limit to comparisons between

richer and poorer countries is a lack of

civil registration and vital statistics sys-

tems in the latter. In 2014, the World

Health Organization estimated that two

thirds of all annual deaths (38 million of

56 million globally) were not registered,

missing almost 50% of child deaths.2

The Global Burden of Disease 2016

study evaluated the quality of mortality

data from 1980 to 2016 and gave its

highest quality ranking to only 25 of

195 countries queried—which limits

the data available for informative analy-

ses of this period.3 Progress is being

made in developing and upgrading civil

registration and vital statistics systems

globally, but it will take time before

these systems have the wherewithal to

provide data for close analysis.4

Where data are not collected, or are

only partially or sporadically collected,

many research teams have taken it

upon themselves to estimate what

might have been. There is a long and

distinguished history of demography on

how to do this, dating back to Coale and

Demeny’s model life tables5 and, later,

to limited parameter models of mortali-

ty by age. Despite the increasing sophis-

tication, and the work done by Murray

et al. at the Institute for Health Metrics

and Evaluation (https://www.healthdata.

org), there is a world of difference be-

tween using actual data from civil regis-

tration and vital statistics systems and

numbers that are ultimately invented.

For formulating policies, estimates of

life expectancy generated by algorithm

are unlikely to be adequate if only be-

cause, in many cases, the estimates are

unresponsive to policy. Without data, it

is not possible to evaluate the impact of

health policies; mortality responses to

policy changes will often not show up in

modeled estimates.

Moreover, comparisons across coun-

tries with very different age, education,

income, and burden of disease struc-

tures are less likely to be useful for poli-

cy purposes than comparisons between

similar countries.

Woolf notes:

Clarifying the timing and geographic

scale of the US life expectancy disad-

vantage is important groundwork for

investigating potential causes. For ex-

ample, knowing the years when
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changes occurred in the slope—the

rate of change in US life expectancy—

is a prerequisite for future studies of

period and cohort effects. (p. 971)

Perhaps. Life expectancy, aggregating

mortality over all causes and ages into

one index number, is useful as a broad

gauge on how we are doing. But it is a

blunt tool. Saving the life of an infant

has a much larger effect on life expec-

tancy than does saving a life at 30

years. Of course, Woolf is not making

an ethical case for the use of life expec-

tancy but a pragmatic case—that it can

reveal something about the state of

our health. But this feature of life ex-

pectancy, down-weighting mortality at

higher ages, is especially important

when comparing progress made by a

poor country (which can bring life ex-

pectancy up relatively rapidly by reduc-

ing infant mortality) and progress made

by a wealthy country (that has already

reduced infant mortality and is working

to reduce death from the chronic dis-

eases that plague people at higher

ages). The 20th century saw gains, pla-

teaus, and losses in life expectancy ow-

ing to factors that have been heavily

studied.6 It is not clear that the reduc-

tion in infant mortality in the first half of

the 20th century (which had a large

effect on the rate of change in US life

expectancy) or the stagnation of life ex-

pectancy in the 1960s, when the reck-

oning came for high rates of smoking in

the 1940s and 1950s, offer us much

guidance today.

A primary objective of health sys-

tems is to promote the health of

the population. If this aim is to be

achieved, we need to examine who is

dying and of what. This will generally

require studying individual death

records. The work must shine light on

the rise in premature deaths from

drugs, alcohol, and suicide—three of

the four causes that Woolf notes are

causing midlife mortality to rise in the

United States—as well as the decrease

in progress against cardiovascular

disease, which was the engine of US

mortality decrease in the last third of

the 20th century.1,6

We need to understand the mecha-

nisms that lead to premature death.

Some of this work has begun, with a fo-

cus on the role of education.7–11 Case

and Deaton highlighted growing educa-

tional gaps in mortality (all cause and

by cause) for non-Hispanic Whites aged

45 to 54 years.12 Our research since

that time has focused on the clear dif-

ference in mortality outcomes through-

out adulthood for Americans with and

without a four-year college degree.

Those with a four-year college degree

saw all-cause mortality fall and adult life

expectancy continue to increase before

the COVID-19 pandemic, whereas

those with less than a four-year college

degree saw mortality increase and

adult life expectancy fall for almost the

entire decade before COVID-19.13 Re-

lated work by Mackenbach et al. does

not find any such pattern—of mortality

moving in different directions by

education—in any country in Western

Europe but does document the same

pattern in many countries in Eastern

Europe following the collapse of the So-

viet Union.14 Comparisons of differ-

ences in the educational mortality gaps

in the United States and Europe, and

the causes behind them, may help us

unearth underlying mechanisms.

Within education categories (four-

year college degree vs no four-year col-

lege degree) racial divides in mortality

between Black and White people nar-

rowed by 70% between 1990 and

2018, whereas within race (Black,

White) educational divides more than

doubled for both racial groups.14

Deaths of despair among non-Hispanic

Black and Hispanic people began to

rise after 2010. Like those for non-

Hispanic White people, the increases

are largely confined to those without a

four-year college degree.

Additional research adds evidence

of the importance of education in US

mortality. Olfson et al., combining 3.4

million observations from the 2008

American Community Survey with the

National Death Index from 2008 to

2015, found that the four-year college

divide continues to predict death from

drugs, alcohol, and suicide (analyzed

separately or jointly) over this period,

even with controls for race, sex, age,

income, marital status, and labor mar-

ket outcomes.15 Rising deaths of de-

spair among those without a four-year

college degree suggest a growing

mental health crisis for this group,

and recent analyses find evidence of

this. Blanchflower and Oswald, using

data from the Behavioral Risk Factor

Surveillance System, found that ex-

treme distress (reporting that 30 of

the last 30 days mental health was

not good) doubled for adults without

a four-year college degree in the peri-

od from 1993 to 2019.16 The connec-

tion between extreme distress and

addiction is argued by neurobiologists.17

Case and Deaton found that the US

mortality gap between those with ver-

sus those without a four-year college

degree has been rising for three de-

cades for all-cause mortality and in

each of 13 broad cause of death classi-

fications.18 This has occurred in causes

of death that have been falling (cancer),

rising (deaths of despair), or falling then

rising (cardiovascular disease) and in

causes of death in which initially those

with a four-year college degree had

higher mortality rates.
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Such results do not make a lack of

higher education causal in the higher

mortality rates for those without a

four-year college degree, but they do

suggest that something related to edu-

cation may hold a key to understanding

what is ailing the United States. In mid-

life broadly defined (aged 25–64 years),

those without a four-year college de-

gree have seen labor force attachment

and marriage rates fall precipitously.

From Olfson et al. we have evidence

that these are correlates of deaths of

despair. Wage rates for men without a

four-year college degree have been

stagnant for 50 years and, again from

Olfson et al., lower income is also a cor-

relate of death from drugs, suicide, and

alcohol. As noted by Link and Phelan,

individual characteristics—like educa-

tional attainment—must be contextual-

ized “by examining what put people at

risk of risks.”(19p80) Understanding the

relationship in the United States be-

tween educational attainment and

poor social and economic outcomes

may greatly increase our ability to make

sense of the mortality landscape that

we face.
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Period life expectancy at birth is

widely used as an indicator of pop-

ulation health. It summarizes the mor-

tality profile as the average number of

years a synthetic cohort of newborns is

expected to live if they experience the

death rates observed in a given year

throughout their lives.1 It is not a fore-

cast nor a projection of any real indivi-

dual’s lifespan, although its name may

suggest otherwise. Nevertheless, life

expectancy allows reliable comparisons

over time and between populations,

as it is not affected by population size

and age structure. Using demographic

methods, it is also possible to disentan-

gle which ages or causes of death

account for changes over time in life

expectancy.

Life expectancy in the United States

increased in the second half of the

20th century (from 68.1 years in 1950

to 76.8 years in 2000) but remained

below the levels of other high-income

countries. In the decade preceding

the COVID-19 pandemic, it stagnated

and even decreased.1 Several health-

related factors explain the underper-

formance of US life expectancy and the

widening gap with other high-income

countries. These include a higher rate

of smoking-related mortality,2 a high

prevalence of obesity,3 a lack of

improvements in mortality from cardio-

vascular diseases,4 and the unprece-

dented increase in deaths from suicide

and drug and alcohol use.5 The US dis-

advantage in health and mortality was

further aggravated during the COVID-19

pandemic. In 2020, the United States

suffered the largest loss in life expec-

tancy among high-income countries

(2.2 years),1 with sizable ethnic/racial

and geographic differences in these

losses.6,7 In 2021, the detrimental con-

sequences of the pandemic continued.

Although most Western European

countries experienced improvements

in mortality in 2021 compared to 2020,

in the United States, life expectancy de-

creased by a further seven months.8

In this issue of AJPH, Woolf (p. 970)

provides another perspective for

analyzing life expectancy trends in the

United States as a whole and its states

individually. He compares observed

values since the 1930s to the best prac-

tice life expectancy, defined as the high-

est life expectancy observed among

countries worldwide in a given year. This

indicator steadily increased by three

months per year from 1840 to 2000.9

By contrast to the best practice trend,

Woolf shows that the rate of life expec-

tancy increase in the United States has

varied substantially since 1950. Periods

of more rapid increase in the early

1950s and the late 1970s were followed

by sharp slowdowns, stagnation since

2010, and decrease during the COVID-19

pandemic. During this period, the gap

between US and best practice life ex-

pectancy increased from 3.5 years in

1950 to 6.1 years in 2019 and 8.3 in

2021. Compared with other countries

with more than half a million inhabi-

tants, US life expectancy lost ground by

falling from being the 12th highest in

1950 to the 40th in 2019. The United

States underperformed not only com-

pared with other wealthy countries, as

has been widely reported, but also com-

pared with 20 middle-income countries,

especially since the mid-1970s. A salient

point of Woolf’s study is the analysis

of life expectancy by US state, which

shows large variation in life expectancy

levels and trends. The slowest increases

in life expectancy happened in South

Central states and the Midwest, which

together account for more than half of

US states that suffered decreases in life

expectancy in the decade before the

pandemic.

Comparisons with best practice life

expectancy can be informative for

quantifying potential gains in life expec-

tancy and can offer a realistic bench-

mark in mortality forecasting. There are,

however, some limitations to this ap-

proach. Best practice life expectancy is

a composite indicator, in that the best

practice country can differ from year to

year, creating an ever-changing refer-

ence. For example, Norway and Japan

held the best practice life expectancy

in 1977 and 1978, respectively. These

countries have their own, distinctive

epidemiological profile, which raises
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questions of comparability with the Unit-

ed States but also between countries

that hold the best practice life expectan-

cy in different years. Whether the United

States could reach best practice life ex-

pectancy might depend on factors that

may be impossible or undesirable to

change, such as environmental condi-

tions or cultural aspects.

Even though the referenced data

sets are stratified by age and sex, these

two fundamental demographic dimen-

sions were not considered in Woolf’s

analysis. Investigating the extent to

which different ages can account for

the US disadvantage in life expectancy

or whether this gap is larger for females

than males is essential to understand

from a public health perspective to as-

sess whether everyone benefits equally

from mortality improvements. The rap-

id decrease of infectious diseases in

the early 20th century benefited young

females more than males,10 and in gen-

eral females live longer than males be-

cause of social risk factors (e.g., violent

behavior), biological traits, and genetic

differences, among other reasons.

Using standard decomposition analy-

sis applied to the Human Mortality

Database, it is easy to show that ages

that explain the gap between US and

best practice life expectancy have chan-

ged over time and are different be-

tween sexes (Figure 1). Up to the late

1970s, the gap between US and best

practice life expectancy was mainly

driven by mortality disadvantage for

those younger than 50 years, with in-

fant mortality contributing substantially

(around a third for females). From the

1990s, contributions from those older

than 50 years dominated, whereas age

groups between 20 and 60 years

contributed approximately 50% to the

gap with best practice life expectancy in

2015 and 2020.

Beyond age, sex, and geographical

differences, salient features of the his-

toric US disadvantage are the stark and

persistent social inequalities that pat-

tern it. Most racial/ethnic minorities

experience higher death rates than

non-Hispanic White people throughout

their lives.6 Although this disadvantage

decreased during most of the 20th and

the beginning of the 21st century, it has

remained large, even surpassing the

impact of COVID-19 on non-Hispanic

White people’s life expectancy.1 This

heterogeneity stems in part from a dif-

ferent distribution of causes of death.

In the 2010s, non-Hispanic White peo-

ple were more severely affected by the

increase in suicides and accidental poi-

sonings. However, Black people,
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FIGURE 1— Decomposition Into 3 Age Groups of the Life Expectancy Gap Between the United States and the Best
Practice Country at the Midpoint Year of Every Phase Identified byWoolf, by (a) Females and (b) Males: 1952, 1965,
1978, 1996, 2015, and 2020

Note. Positive values indicate that the mortality difference in that age group advantaged the best practice country, and negative values indicate age groups for
which the United States had lower mortality rates than the best practice country.
Source. See Woolf, in this issue of AJPH, p. 970.
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especially men, were much more affect-

ed by homicides and have historically

had higher rates of cardiovascular mor-

tality, whereas Hispanic people have

had high alcohol-related mortality.11 In

2020, higher mortality from COVID-19

aggravated the Black disadvantage and

reduced the mortality advantage that

Hispanic people had so far maintained,

overall improving non-Hispanic White

people’s relative position.6 Similarly,

some of the least educated groups ex-

perienced stagnation and even a de-

crease in life expectancy as early as

the 1990s, whereas the most educated

populations kept improving.12

Woolf’s work confirms the wide-

ranging disadvantage of the United

States with respect to other countries.

Future work should continue to exam-

ine the impact of existing, and poten-

tially growing, social inequalities as well

as the long-term consequences of the

social and economic disruptions brought

about by the pandemic on population

health to ultimately inform public health

policy.
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Falling Behind: The Growing Gap in
Life Expectancy Between the United
States and Other Countries, 1933–2021
Steven H. Woolf, MD, MPH

See also US Life Expectancy, pp. 952–980.

Objectives. To document the evolution of the US life expectancy disadvantage and regional variation

across the US states.

Methods. I obtained life expectancy estimates in 2022 from the United Nations, the Human Mortality

Database, and the US Mortality Database, and calculated changes in growth rates, US global position

(rank), and state-level trends.

Results. Increases in US life expectancy slowed from 1950 to 1954 (0.21 years/annum) and 1955

to 1973 (0.10 years/annum), accelerated from 1974 to 1982 (0.34 years/annum), and progressively

deteriorated from 1983 to 2009 (0.15 years/annum), 2010 to 2019 (0.06 years/annum), and 2020 to

2021 (–0.97 years/annum). Other countries experienced faster growth in each phase except 1974 to

1982. During 1933 to 2021, 56 countries on 6 continents surpassed US life expectancy. Growth in US

life expectancy was slowest in Midwest and South Central states.

Conclusions. The US life expectancy disadvantage began in the 1950s and has steadily worsened over

the past 4 decades. Dozens of globally diverse countries have outperformed the United States. Causal

factors appear to have been concentrated in the Midwest and South.

Public Health Implications. Policies that differentiate the United States from other countries and

circumstances associated with the Midwest and South may have contributed. (Am J Public Health.

2023;113(9):970–980. https://doi.org/10.2105/AJPH.2023.307310)

The United States suffers from a

health disadvantage: the US popula-

tion experiences poorer health than

populations in other countries, and the

disadvantage has grown over time.1 One

component of this phenomenon is the

US life expectancy disadvantage: survival

in the developed world has increased

over the past century, but growth in US

life expectancy has not kept pace with

that of other industrialized countries.

The gap with other countries widened

dramatically after 2010, when life expec-

tancy plateaued in the United States but

continued increasing elsewhere.2

A recent demonstration of the US

health disadvantage occurred during the

COVID-19 pandemic, when the United

States experienced more COVID-19

deaths than any other country and

among the highest per capita death

rates.3 US life expectancy decreased by

2.1 years between 2019 and 2021, the

largest decrease in a century.2–4 Other

high-income countries experienced

smaller decreases in life expectancy dur-

ing the pandemic, widening the gap to

historic levels.2

The US life expectancy disadvantage

began decades ago but exactly when

remains unclear. Studies typically date

the onset to the 1980s or 1990s, raising

intriguing research questions about

events in history that might explain this

timing. Researchers usually measure

the US life expectancy gap in reference

to “peer countries,” typically selecting

high-income—and largely Western Eu-

ropean or Anglo-Saxon—countries as

the comparison group.1,5–8 The implicit

assumption is that less affluent or de-

veloping countries are unlikely to out-

perform the United States and cannot

serve as a benchmark for documenting

a US disadvantage. The validity of either
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assumption—that only high-income

countries surpassed the United States

and that the phenomenon began in the

1980s to 1990s—is unclear.

Clarifying the timing and geographic

scale of the US life expectancy disadvan-

tage is important groundwork for investi-

gating potential causes. For example,

knowing the years when changes oc-

curred in the slope—the rate of change

in US life expectancy—is a prerequisite

for future studies of period and cohort

effects. Comparing this “growth rate”

with the slope in comparison countries

would clarify when and how the US tra-

jectory diverged. Furthermore, examin-

ing how life expectancy trends varied

across the country can identify states

where adverse life expectancy trends

were geographically concentrated.

Several databases could help answer

these questions but have not been

examined with these aims. For example,

the Population Division of the UN

Department of Economic and Social

Affairs has estimated life expectancy for

237 countries (and other geographic

areas) for 1950 to 2021.9 The Human

Mortality Database—maintained by the

University of California, Berkeley, the

Max Planck Institute for Demographic

Research in Germany, and the French

Institute for Demographic Studies—

provides life expectancy estimates for

more than 40 countries, including 22

populous countries with data from be-

fore 1950.10 Finally, the University of

California, Berkeley maintains the US

Mortality Database, which provides life

tables for 1959 to 2020 for the 50 US

states, the District of Columbia, and US

Census Bureau regions.11

In this study, I merged data from

these 3 sources to document the histo-

ry and geographic progression of the

US life expectancy disadvantage over

8 decades, analyzing a longer period

than most studies have considered and

widening the scope beyond high-

income countries. The study addressed

4 research questions (see subques-

tions in Table A, available as a supple-

ment to the online version of this article

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

1. Over the observation period, how

many countries achieved higher

life expectancy than the United

States, when, and for how long?

2. How did the position (rank) of the

United States relative to other

countries change over time?

3. How did the slope (rate of increase

in life expectancy) vary in the United

States, and when did it diverge from

the average slope in other countries?

4. How did life expectancy in the

50 states compare with other

countries, and which states made

the greatest contributions to ad-

verse US life expectancy trends?

METHODS

I focused the analysis on countries that

“surpassed” the United States (achieved

higher life expectancy) in at least 1 year

of the observation period. Because life

expectancy estimates can be unstable

for small populations, I examined data

only for “populous” countries, defined

here as those with populations greater

than 500000 (based on UN data9).

Data Sources

I obtained life expectancy estimates for

the period before 1950 from the Hu-

man Mortality Database. That database

provides pre-1950 life expectancy esti-

mates for the United States, beginning

in 1933; beginning earlier in 18 other

countries, including Sweden (1751–),

France (1816–), Denmark (1835–),

Iceland (1838–), Belgium (1841–), Nor-

way (1846–), the Netherlands (1850–),

Scotland (1855–), Italy (1872–), Switzer-

land (1876–), Finland (1878–), Spain

(1908–), Australia (1921–), Canada

(1921–), the United Kingdom (1922–),

and Northern Ireland (1922–); and be-

ginning later in 4 countries: Portugal

(1940–), Bulgaria (1947–), Japan

(1947–), and New Zealand (1948–).

I extracted life expectancy estimates

for the United States and 236 other

countries for the period of 1950 to

2021 from the July 2022 UN Population

Division data release.9 The UN derived

these estimates from official life tables,

registered deaths, and modeling meth-

ods described elsewhere.12,13 The UN

reported life expectancy estimates for

countries and areas as defined in the

statistical codes of the UN Secretariat,14

which included territories (e.g., Puerto

Rico) and some areas that are not uni-

versally recognized as countries (e.g.,

Taiwan, Hong Kong, Macao). The UN

provided estimates for countries under

their current names (e.g., Czechia, Slo-

venia) and for previous years when

those areas were circumscribed in

other countries (e.g., Czechoslovakia,

Yugoslavia). They combined preunifica-

tion (pre-1990) data for East and West

Germany. I used World Bank sources

to classify the income status of countries

and to designate “centrally planned,” or

Communist, economies.15,16

I obtained life expectancy estimates

for US states for 1959 to 2019 from the

US Mortality Database.11

Data Analysis

I grouped countries by continent17 and

US states by US Census Bureau regions

(n54) and divisions (n59).18 I deter-

mined the period of “dominance” (the

calendar years when a country’s life
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expectancy exceeded US life expectan-

cy), total years of dominance during

1950 to 2021, and the country’s income

status at the time of dominance.

For each year, I examined the gap

between US life expectancy and that of

the populous country with the highest

life expectancy (Norway in 1950–1962

and 1976–1977, Sweden in 1963 and

1965–1975, the Netherlands in 1964, Ja-

pan in 1978–2007, Macao in 2008–2010,

and Hong Kong in 2011–2021). For the

period 1959 to 2019, I compared esti-

mates of life expectancy by state from

the US Mortality Database and by coun-

try from UN data to determine where

states would rank if they were countries

(excluding the United States and other

states when determining rankings). For

context, I identified 4 “adjacent” popu-

lous countries with the most comparable

life expectancy: 2 higher and 2 lower. I in-

cluded countries that never surpassed

the United States only for this contextual

analysis.

To examine temporal trends in the

United States and other populous

countries, I calculated year-over-year

absolute changes in life expectancy and

mean year-over-year changes for the

entire 70-year period (1950–2021), for

each decade, and for 6 periods (phases)

with distinctly different growth rates in

US life expectancy. For all 4 measures

(yearly changes and mean changes

for 1950–2021 and each decade and

phase), I also calculated the median val-

ue for mean changes in life expectancy

among populous countries. In calcula-

tions of slopes and rankings, I excluded

values for countries with populations

below 500000 during the years of anal-

ysis. Because estimates from the UN

and US Mortality Database began with

1950 and 1959, respectively, measures

of annual increases began with 1951

and 1960.

RESULTS

Growth in US life expectancy during 1950

to 2021 (Figure 1a) occurred in 6 phases

with distinctly different slopes (growth

rates): phase 1 (1950–1954), a period of

brisk growth (0.21 years/annum); phase

2 (1955–1973), when growth slowed

by half (0.10 years/annum); phase 3

(1974–1982), when the growth rate

rebounded (0.34 years/annum); phase

4 (1983–2009), when growth slowed by

half (0.15 years/annum) and remained

slow for more than 2 decades; phase 5

(2010–2019), when life expectancy pla-

teaued (0.06 years/annum); and phase 6

(2020–2021), when life expectancy de-

creased sharply (–0.97 years/annum) dur-

ing the COVID-19 pandemic.

Life Expectancy

In 1933 (when US estimates first ap-

pear in the Human Mortality Database),

US life expectancy ranked 8th highest

among 16 populous countries, behind

the Netherlands, Norway, Australia,

Sweden, Denmark, Switzerland, and

Canada. These countries, along with

the United Kingdom, generally main-

tained higher life expectancy than the

United States from the 1930s through

World War II and the late 1940s.

In 1950, US life expectancy ranked

12th highest among populous coun-

tries in the UN database, and the gap

with the top performer was 3.5 years

(Figure 1b). When the US growth rate

slowed in phase 2 (1955–1973), 19

countries surpassed the United States.

By 1968, the US rank had fallen to 29th.

The United States rebounded tempo-

rarily in the 1970s, recovering much of

these losses; in 1976, US life expectan-

cy ranked 13th among populous coun-

tries. However, the United States began

losing ground to other countries in the

early 1980s; between 1983 and 2009,

US ranking among populous countries

fell from 15th to 32nd, and the life ex-

pectancy gap with the top performer

rose from 2.6 years to 4.7 years (Table

B, available as a supplement to the on-

line version of this article at http://www.

ajph.org). During 2010 to 2019, when

US life expectancy plateaued, 7 more

populous countries surpassed the Unit-

ed States.

By 2019, the eve of the COVID-19

pandemic, US life expectancy ranked

40th among populous countries—lower

than in Albania and Lebanon—and the

life expectancy gap with the top per-

former was 6.1 years. Large decreases

in US life expectancy during the pan-

demic enabled 6 more populous coun-

tries to surpass the United States. In

2020, US life expectancy ranked 46th

among populous countries, and the gap

reached 7.8 years.

Life Expectancy
Growth Rates

US ranking decreased because other

populous countries averaged larger an-

nual increases in life expectancy in 49

of the 70 years studied. As detailed

elsewhere (Table C, available as a sup-

plement to the online version of this ar-

ticle at http://www.ajph.org), the mean

US growth rate was lower than median

growth in other populous countries

when analyzed on multiple measures:

for the entire 7-decade period

(1951–2021), in each individual decade

but the 1970s, and in each phase ex-

cept phase 3 (1974–1982). The US

growth rate was outperformed by 48

populous countries during phase 4

(1983–2009) and by all populous coun-

tries but Cuba (n556) during phase 5

(2010–2019). Although growth slowed

across many countries during phase 5,

US LIFE EXPECTANCY

972 Research Peer Reviewed Woolf

A
JP
H

Se
p
te
m
b
er

20
23

,V
ol

11
3,

N
o.

9

http://www.ajph.org
http://www.ajph.org
http://www.ajph.org


the median pace in populous countries

(0.18 years/annum) was still triple that

of the United States (0.06 years/an-

num), and other countries experienced

smaller losses in life expectancy during

phase 6 (COVID-19 pandemic).

Between 1933 and 2021, 56 popu-

lous countries on multiple continents

achieved higher life expectancy than

the United States (Figure 2; Figure A

and Table D, available as a supplement

to the online version of this article at

http://www.ajph.org). Before 1950,

most populous countries that outper-

formed the United States were in

Northern and Western Europe, with a

few exceptions (Australia, Canada,

Israel, Latvia, New Zealand). However,

in the 1950s and 1960s, Southern

European (e.g., Greece, Italy, Spain)

and additional Western European

countries (e.g., Austria, France, Belgium,

Germany, Ireland) surpassed the

United States, as did several Eastern
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FIGURE 1— Change Over Time in (a) US Life Expectancy and (b) US Life Expectancy Gap and Rank Relative to
Populous Countries (Population>500000): 1950–2021

Note. Phase 151950–1954; phase 251955–1973; phase 351974–1982; phase 451983–2009; phase 552010–2019; phase 652020–2021. Bars plot
the difference in life expectancy between the United States and the populous country (population >500000) with the highest life expectancy in the given
year. The country with the highest life expectancy was Norway in 1950–1962 and 1976–1977, Sweden in 1963 and 1965–1975, the Netherlands in 1964,
Japan in 1978–2007, Macao in 2008–2010, and Hong Kong in 2011–2021. The line graph plots US rank relative to other populous countries, with higher
rank denoting lower US life expectancy.
Source. Author’s calculations based on UN data.9
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Bloc countries (e.g., Belarus, Bulgaria,

Czechoslovakia, Lithuania, Ukraine).

Asian countries also surpassed the

United States, beginning with Japan

and Hong Kong in the 1960s and fol-

lowed by other East Asian countries in

the 1990s and beyond. The United

States was also surpassed by several

Eastern European countries after 2000

and by Middle Eastern states, begin-

ning with Kuwait in the 1990s and fol-

lowed by Bahrain, Qatar, United Arab
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FIGURE 2— Populous Countries That Achieved Higher Life Expectancy Than the United States and Calendar Years of
Dominance: 1950–2021

Note. Shaded bars depict the calendar years during which populous countries (populations>500000) experienced higher life expectancy than the United
States; interruptions in bars reflect periods when the United States recovered its advantage (experienced higher life expectancy). A more detailed version of
this figure (Figure A, available as a supplement to the online version of this article at http://www.ajph.org) includes each country’s ranking, by year, among
populous countries, showing how the relative position of countries surpassing the United States progressed over time.
Source. Author’s calculations based on UN data.9
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Emirates, and Lebanon after 2010. US

life expectancy was surpassed by 11

middle-income and 9 Communist coun-

tries. Seventeen countries outper-

formed the United States for more

than 50 years.

State Contribution to
US Changes

In 1959, when US Mortality Database

estimates begin, Kansas and South

Carolina had the nation’s highest and

lowest life expectancy, respectively.

Were these states countries, they would

have ranked 5th and 34th among the

world’s populous countries. Populous

countries closest in life expectancy

(“adjacent” countries) to Kansas were

the Netherlands and Denmark (next

highest life expectancy) and Switzerland

and the United Kingdom (next lowest),

whereas countries adjacent to South

Carolina were Hungary and Bulgaria

(higher) and Poland and Hong Kong

(lower). Over the ensuing 60 years, US

states experienced a diminished global

position and greater divergence in life

expectancy. By 2019, the state with the

highest life expectancy, Hawaii, ranked

22nd—adjacent to Austria and Finland

(higher) and the United Kingdom and

Portugal (lower)—whereas the state

with the lowest life expectancy, Missis-

sippi, ranked 79th, adjacent to Mauritius

and Bulgaria (higher) and Ukraine and

Morocco (lower).

Increases in life expectancy between

1959 and 2019 differed across the 50

states (Table 1; Table E, available as a sup-

plement to the online version of this arti-

cle at http://www.ajph.org). Growth rates

were generally highest in the Northeast

(US Census divisions 1–2) andWest (divi-

sions 8–9) and lowest in South Central

states (US Census divisions 6–7) and the

Midwest (divisions 3–4), especially during

phases 4 and 5 (Figure 3). In phases 3 to

5, strong growth occurred in the Atlantic

coastal states of division 5 (from Dela-

ware to Florida), but growth rates were

low in West Virginia, that division’s 1 in-

land state. The Midwest experienced the

lowest growth rates in phases 2 and 4

and accounted for more than half of

the 17 states that experienced negative

growth (i.e., decreases) in phase 5

(Table 1). All 50 states contributed to

the national decline in phases 4 and 5: no

state—even states with the highest

growth rates—outperformed the US

growth rate of the previous phase. Nor

did any state match the median growth

of populous countries in phases 2, 4, and

5 (except Hawaii and Nevada in phase 2).

Patterns reversed during the US rebound

in phase 3, when all states but Oklahoma

outpaced median growth in populous

countries.

DISCUSSION

Studies of the US health disadvantage

typically make comparisons with 15 to 30

high-income countries, consisting mostly

of British Commonwealth (e.g., United

Kingdom, Australia, Canada) and Western

European “peer countries.”1,2,5–8 I found

that the 56 countries that outperformed

the United States spanned the globe,

from East Asia to Central and South

America, Eastern Europe, and the Middle

East. Moreover, 20 were middle-income

or Communist countries when they sur-

passed the United States. Some develop-

ing countries experienced spectacular

increases in life expectancy and now

rank among the healthiest in the world.

For example, in 1959, Hong Kong had

lower life expectancy than South Carolina

but by 2011 had the world’s highest life

expectancy.

A 2013 National Research Council

report explored 5 domains that might

explain the US health disadvantage—

health systems, individual behaviors,

socioeconomic factors, the environ-

ment, and policies and social values—

and with each domain found distinctive

US characteristics that might contribute

to poorer health.1 Potential contribu-

tors included not only downstream,

proximal factors such as obesity, sub-

stance abuse, and deficiencies in the

US health care system but also up-

stream, macrostructural factors such

as US policies. For example, countries

with better health outcomes typically

offer more generous social welfare and

income support programs and enforce

stronger regulations to protect public

health and safety.19,20

Explanations for the US life expectancy

disadvantage must account for its

timing—when in US history it began and

why growth rates changed over particu-

lar years. Previous studies dated the on-

set to the 1980s or 1990s, prompting

speculation about the roles of the obesi-

ty epidemic, Reagan era policies, and the

opioid crisis that followed the 1996 li-

censing of OxyContin.7 However, I found

that growth in US life expectancy began

slowing as early as phase 2 (1955–1973),

allowing 3 countries in the late 1950s

and 16 countries in the 1960s to surpass

the United States. The rebound in phase

3 (1974–1982) temporarily halted further

losses, but the slowing that followed in

phase 4 (1983–2009) allowed the United

States to be surpassed by 3 countries in

the 1980s, 2 countries in the 1990s, and

8 countries in the 2000s.

Understanding the complex reasons

for these changes in slope will require fur-

ther research. Some explanations6,7,21,22

have emerged for phase 5 (2010–2019),

the decade in which US life expectancy

plateaued, allowing 7 more countries to

surpass the United States. A 2021 report

by the National Academies of Science,

US LIFE EXPECTANCY

Research Peer Reviewed Woolf 975

A
JP
H

Sep
tem

b
er

2023,Vol113,N
o.

9

http://www.ajph.org


TABLE 1— Yearly Change in Life Expectancy in US States, United States (Total), and Populous Countries:
1960–2019 and Phases 2–5

Location

Increases in Life Expectancy (Years/Annum), by Period

1960–2019
Phase 2

(1960–1973)
Phase 3

(1974–1982)
Phase 4

(1983–2009)
Phase 5

(2010–2019)

Populous countriesa (median) 0.21 0.20 0.24 0.23 0.18

United Statesb (mean) 0.15 0.11 0.34 0.15 0.06

Region 1: Northeast

Division 1: New England

Connecticut 0.16 0.15 0.26 0.18 0.03

Massachusetts 0.17 0.12 0.34 0.17 0.06

Maine 0.15 0.15 0.38 0.14 20.05

New Hampshire 0.16 0.13 0.36 0.17 20.04

Rhode Island 0.16 0.14 0.35 0.15 0.03

Vermont 0.16 0.13 0.33 0.19 20.02

Division 2: Mid-Atlantic

New Jersey 0.18 0.13 0.29 0.20 0.06

New York 0.19 0.14 0.29 0.22 0.13

Pennsylvania 0.15 0.12 0.35 0.15 0.04

Region 2: Midwest

Division 3: East North Central

Illinois 0.16 0.08 0.37 0.17 0.08

Indiana 0.11 0.06 0.36 0.11 20.02

Michigan 0.14 0.06 0.33 0.15 0.02

Ohio 0.12 0.08 0.33 0.12 20.04

Wisconsin 0.14 0.14 0.31 0.14 20.04

Division 4: West North Central

Iowa 0.12 0.10 0.34 0.12 20.03

Kansas 0.11 0.08 0.30 0.10 20.01

Minnesota 0.15 0.14 0.34 0.15 20.002

Missouri 0.11 0.06 0.35 0.11 0.00

Nebraska 0.13 0.11 0.29 0.13 20.01

North Dakota 0.13 0.11 0.38 0.10 20.01

South Dakota 0.13 0.14 0.29 0.14 20.05

Region 3: South

Division 5: South Atlantic

Delaware 0.15 0.10 0.29 0.17 0.04

Florida 0.16 0.07 0.39 0.15 0.11

Georgia 0.17 0.08 0.44 0.15 0.08

Maryland 0.17 0.06 0.35 0.11 0.00

North Carolina 0.16 0.08 0.45 0.14 0.05

South Carolina 0.18 0.13 0.51 0.15 0.04

Virginia 0.18 0.14 0.39 0.17 0.08

West Virginia 0.09 0.06 0.36 0.07 20.03

Division 6: East South Central

Alabama 0.12 0.10 0.41 0.07 0.03

Kentucky 0.10 0.05 0.34 0.08 20.003

Continued
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Engineering, and Medicine attributed

the stagnation in US life expectancy to

an increase in mortality rates in midlife

(25–64 years). This increase, which no

other country experienced, was caused

primarily by US deaths from drug over-

doses, alcohol-related causes, suicides,

and cardiometabolic diseases.7

By 2019, the eve of the COVID-19

pandemic, 39 populous countries had

higher life expectancy than did the

United States. The gap with Hong Kong,

which had the world’s highest life

expectancy, was 6.1 years. Life expec-

tancy in some US states was lower

than in developing countries. In 2019,

life expectancy in West Virginia and

Mississippi was lower than in the State

of Palestine. The large decrease in

US life expectancy that occurred dur-

ing the COVID-19 pandemic—larger

than in all countries but Bulgaria and

Slovakia23—enabled 6 more countries

to surpass the United States. By 2021,

the gap with Hong Kong had reached

8.3 years.

Limitations

Limitations of this study include the reli-

ance on life expectancy estimates from

the UN Population Division and US Mor-

tality Database, which, although validat-

ed,12,24 are subject to errors that could

potentially skew rankings and year-over-

year changes. The inclusion of territo-

ries and countries with contested legal

status could also affect rankings. The

method used to define phases 1 to 5

may be less precise than determining

TABLE 1— Continued

Location

Increases in Life Expectancy (Years/Annum), by Period

1960–2019
Phase 2

(1960–1973)
Phase 3

(1974–1982)
Phase 4

(1983–2009)
Phase 5

(2010–2019)

Mississippi 0.11 0.09 0.40 0.08 20.02

Tennessee 0.11 0.07 0.38 0.08 20.02

Division 7: West South Central

Arkansas 0.10 0.05 0.35 0.06 0.04

Louisiana 0.13 0.08 0.34 0.12 0.07

Oklahoma 0.08 0.06 0.20 0.07 0.05

Texas 0.14 0.05 0.34 0.15 0.09

Region 4: West

Division 8: Mountain

Arizona 0.17 0.18 0.36 0.14 0.07

Colorado 0.16 0.13 0.35 0.14 0.07

Idaho 0.14 0.12 0.33 0.14 0.03

Montana 0.16 0.14 0.39 0.13 0.05

Nevada 0.18 0.20 0.29 0.16 0.09

New Mexico 0.13 0.09 0.43 0.12 20.05

Utah 0.14 0.12 0.31 0.14 0.01

Wyoming 0.14 0.08 0.40 0.12 0.04

Division 9: Pacific

Alaska 0.16 0.12 0.35 0.16 0.07

California 0.17 0.10 0.28 0.19 0.12

Hawaii 0.17 0.25 0.30 0.11 0.11

Oregon 0.15 0.14 0.35 0.13 0.06

Washington 0.16 0.13 0.36 0.14 0.07

Source. Author’s calculations based on US Mortality Database11 and UN9 data. The table omits data on changes in life expectancy during phase 1 and
early phase 2 (1955–1958), for which state-level life expectancy estimates were unavailable in the US Mortality Database.
aPopulations of > 500000. Values for 10 countries were included only for years in which their populations exceeded 500000; these included Bahrain
(1990–), Cyprus (1953–), Macao (2007–), Kuwait (1966–), Luxembourg (2010–), Maldives (2020–), Montenegro (1965–), Qatar (1995–), R�eunion (1974–), and
United Arab Emirates (1975–).
bState means are presented by US Census Bureau regions and divisions.18
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inflection points and slopes through

statistical modeling (e.g., Joinpoint Re-

gression Program). Finally, data from

countries with relatively small popula-

tions can provide important insights but

are sometimes less generalizable to

large countries like the United States,

where scalability and cross-cultural

adaptability pose greater challenges.

Public Health Implications

The pervasiveness of the US health dis-

advantage, which involves dozens of

diseases and causes of death and has

lasted decades, suggests that the prob-

lem is larger and more enduring than

any single health problem (e.g., drugs,

firearms, obesity) and likely involves

upstream, systemic factors capable

of producing widespread effects on

health.1 Health is not the only domain

in which the United States has lost

ground to other countries, further in-

dication that systemic obstacles and

policy choices may have impeded so-

cioeconomic progress on a more fun-

damental level. For example, despite

its vast aggregate wealth, the United

States has the highest income in-

equality (e.g., Gini coefficient), greatest

concentration of wealth, and highest

poverty rate in the Organisation for

Economic Co-operation and Develop-

ment.25 Since 1995, 17 Organisation

for Economic Co-operation and Devel-

opment countries have surpassed the

United States on the share of the popu-

lation with a tertiary education.25 In

2018, US students ranked 32nd in

math performance at aged 15 years.25

Such declines may reflect the rise of

neoliberal policies, beginning in the

1970s, which were intentional about

promoting entrepreneurial freedom

and deregulation, redistributing wealth

from the middle to the upper class, and

curbing government’s role in broaden-

ing access to education, health care,

and human services.26

Social and economic stresses, resulting

in part from such policies, may help ex-

plain the geographic variation and slower

growth in life expectancy observed in

certain states. Although Appalachia and

the Deep South (i.e., South Central and

South Atlantic divisions) typically rank

lowest on life expectancy and other

health statistics,27 I found that the slow-

est growth in life expectancy occurred

not only in South Central states but also

in the Midwest. The Midwest accounted

for more than half of US states that ex-

perienced a decline in life expectancy in

2010 to 2019. Other studies found that

the increase in midlife mortality that fol-

lowed 2010—much of it driven by drug

overdoses, suicide, and liver disease—

was disproportionately concentrated in

the Industrial Midwest.7,28,29 States in

the Rust Belt and agricultural heartland

endured the collapse of the manufac-

turing sector and the farm crisis, which

claimed jobs and family farms, increased

economic precarity, and potentially com-

promised health outcomes.30,31 These

states also underwent a political shift to

more conservative policies on matters

that affect health (e.g., Medicaid eligibility,

tobacco taxes, social welfare).32 Studies

show that states that adopted more con-

servative policies were more likely to

experience stagnant or decreasing life

expectancy and higher mortality even

after adjustment for confounding

variables.32

Whether these factors are causally

implicated in the US life expectancy dis-

advantage or the geographic variation

observed here will require additional re-

search using innovative study designs

that can distinguish between mediators

and confounding variables. A range of

potential systemic explanations for the

US health disadvantage should be con-

sidered. Structural racism, for example,

Mean annual increase in

life expectancy (years)

a b

0.22

–0.05

Mean annual increase in

life expectancy (years)

0.22

–0.05

FIGURE 3— Mean Changes in Life Expectancy by State During (a) Phase 4, 1983–2009, and (b) Phase 5, 2010–2019:
United States

Note. The maps depict mean changes in life expectancy per annum that states experienced over the years comprising phase 4 (1983–2009), when increases
in US life expectancy slowed, and phase 5 (2010–2019), when US life expectancy stagnated.
Source. Author’s calculations based on US Mortality Database.11
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produces deep health inequities among

people of color but may also adversely

affect the White population.33 Investiga-

tors should also explore the contribution

of diet, psychosocial factors, trauma, de-

spair (particularly among young

adults34,35), disruptions in family struc-

ture, economic hypersegregation of

communities, political polarization, ero-

sions in social cohesion and trust, and

harmful technological influences (e.g.,

social media), among others.

Although these research priorities are

important, the US health disadvantage

continues to claim lives in real time. The

crisis has broad implications, affecting not

only mortality but also morbidity, with rip-

ple effects on health care costs, workforce

productivity, and the economy. The gravi-

ty of the situation may justify intervention

even before definitive evidence becomes

available. A prudent first step would be to

examine policies that have enabled other

countries to consistently outperform the

United States for decades.
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Ambient Temperature and Emergency
Hospital Admissions in People
Experiencing Homelessness: London,
United Kingdom, 2011–2019
Shakoor Hajat, PhD, MSc, Christophe E. Sarran, PhD, MPhys, Mariya Bezgrebelna, MA, and Sean A. Kidd, PhD, CPsych

Objectives. To assess the impacts of ambient temperature on hospitalizations of people experiencing

homelessness.

Methods.We used daily time-series regression analysis employing distributed lag nonlinear models of

148177 emergency inpatient admissions with “no fixed abode” and 20804 admissions with a diagnosis

of homelessness in London, United Kingdom, in 2011 through 2019.

Results. There was a significantly increased risk of hospitalization associated with high temperature;

at 25�C versus the minimum morbidity temperature (MMT), relative risks were 1.359 (95% confidence

interval [CI]51.216, 1.580) and 1.351 (95% CI51.039, 1.757) for admissions with “no fixed abode” and

admissions with a homelessness diagnosis, respectively. Between 14.5% and 18.9% of admissions were

attributable to temperatures above the MMT. No significant associations were observed with cold.

Conclusions. There is an elevated risk of hospitalization associated with even moderately high

temperatures in individuals experiencing homelessness. Risks are larger than those reported in the

general population.

Public Health Implications. Greater emphasis should be placed on addressing homeless

vulnerabilities during hot weather rather than cold. Activation thresholds for interventions such as the

Severe Weather Emergency Protocol (SWEP) could be better aligned with health risks. Given elevated

risks at even moderate temperatures, our findings support prioritization of prevention-oriented

measures, rather than crisis response, to address homelessness. (Am J Public Health. 2023;113(9):

981–984. https://doi.org/10.2105/AJPH.2023.307351)

The impacts of climate change and

extreme weather on the health of

people who lack adequate shelter have

received little attention.1 Homeless

populations have specific health and

social vulnerabilities that heighten risk

of illness and death during severe

weather. Climate change means that

rough sleepers are exposed not only to

severe winter weather but also increas-

ingly higher ambient temperatures,

particularly in heavily urbanized cities

such as London, United Kingdom,

where heat stress can be amplified be-

cause of the Urban Heat Island.2 Heat

impacts are also intensified by risk fac-

tors common in rough sleepers and

those with insecure housing, such as

the presence of underlying physical

and mental health conditions, drug

and alcohol dependencies, reduced

access to air-conditioned environments

and drinking water, and social

isolation.3

As the United Kingdom continues to

experience greater climate extremes,

there is an urgent need to assess the

health impacts of ambient heat and

cold exposure in homeless popula-

tions. People experiencing homeless-

ness face barriers accessing primary

health care, leading to higher rates of

attendance at emergency departments.
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Health care costs for people experienc-

ing homelessness are 8 times greater

than for the general population and

hospital stays are 3 times longer,4 so

evidence-informed interventions can

help ease burdens on the National

Health Service (NHS).

We aimed to characterize the

impacts of ambient temperature on

emergency hospital admissions by peo-

ple experiencing homelessness in

Greater London, which hosts about

30% of the country’s homeless popula-

tion. Given the heightened exposures

and vulnerabilities of the homeless

population, we hypothesized that ad-

verse impacts occur at even moderate

temperatures.

METHODS

We collected daily counts of emergency

hospital inpatient admissions between

2011 and 2019 recorded on the Hospi-

tal Episode Statistics database by NHS

Digital. We identified contacts by indivi-

duals experiencing homelessness using

2 fields: (1) all-cause admissions, where

residential address was recorded as

“no fixed abode” (pseudo postal district

code ZZ99); (2) where a primary or sec-

ondary diagnosis of homelessness was

recorded (International Classification of

Diseases, 10th Revision [ICD-10], code

Z59.0). Days with admission counts of 5

or fewer were not available to preserve

patient anonymity and so were set to

missing. We obtained daily maximum

and minimum temperature data from

the Met Office using the HadUK-Grid

data set, which interpolates observa-

tions from land-surface monitoring sta-

tions onto a uniform 1-km grid.5 From

this, we created composite tempera-

ture series representing the whole of

London by averaging values from con-

tributing grid cells.

We used Quasi–Poisson time-series

regression to assess short-term asso-

ciations between daily temperature

(maximum or minimum) and hospital

counts, adjusting for trends and under-

lying seasonal patterns (unrelated to

temperature) using natural cubic

splines with 7 degrees of freedom per

year and indicator terms for day of

week.6 The trend and seasonal controls

ensure that temporal changes in the

size of the population and other con-

founding factors that change slowly

over time are inherently controlled for.

We used distributed lag nonlinear mod-

els (DLNMs) employing cross-basis

functions to flexibly model nonlinear

and delayed effects of temperature.7

This framework allows quantification of

risk at different values of the nonlinear

temperature or lag distribution, as well

as the summed effect. The model is

summarized:

Log½EðYiÞ�5a1b1Ti, j

1b2ncsðtimei, df57=yearÞ
1b3ðdowiÞ

(1)

where E[Yi] is expected admissions

on day i, Ti,j is the cross-basis matrix of

temperature and lag j up to 21days,

ncs5natural cubic spline functions,

and dow5day-of-week indicator.

Although we considered lagged effects

up to 21days, heat impacts in particu-

lar are likely to be more immediate and

so we also considered shorter lag

structures in the DLNMs, but results

were robust to such specifications.

For each field, we identified the mini-

mummorbidity temperature (MMT) at

which risk of admission is lowest, and

estimated the relative risk (RR) of ad-

mission at selected temperatures

compared with the MMT. We also

quantified attributable fractions of

temperatures above the MMT.

RESULTS

During 2011 to 2019, there was a mini-

mum of 148177 emergency inpatient

admissions in London categorized as

“no fixed abode” and 20804 where the

primary or secondary diagnosis was

recorded as homelessness. Figure A

(available as a supplement to the online

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

org) shows daily counts of admissions

with “no fixed abode,” which generally

exhibits yearly summertime peaks. The

trend of increasing admissions mirrors

general increases in hospitalization num-

bers,8 although the number of rough

sleepers in London is also known to

have increased during this period.9 The

average daily counts for the “no fixed

abode” and homelessness diagnosis vari-

ables were 45.9 and 10.2, respectively.

Figure 1 shows the seasonally adjusted

relationship between daily maximum

temperature and the relative risk of ad-

mission for those with “no fixed abode.”

The figure shows increased risk of admis-

sion associated with high temperature.

Compared with a MMT of 6�C, a value of

25�C (approximately the 93rd percentile)

was associated with an RR of 1.359 (95%

confidence interval [CI]51.216, 1.580).

Temperatures above the MMT ac-

counted for 18.9% of all admissions. We

observed a similar relationship with the

homelessness diagnosis outcome (not

shown), with an RR of 1.351 (95% CI5

1.039, 1.757) at 25�C compared with a

MMT of 9�C, and temperatures above

the MMT accounting for 14.5% of admis-

sions. Cold effects were not statistically

significant, including when minimum

temperature was the exposure.

DISCUSSION

Our results show that ambient heat is

an important risk factor for emergency
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hospital admissions among people

experiencing homelessness. Risks are

greater than those recently reported for

the general population of England using

a similar methodology,10 reflecting

heightened vulnerabilities for indivi-

duals experiencing homelessness. Like-

wise, US studies have shown particularly

high odds of emergency department

visits and deaths in homeless groups

during hot weather.11,12 We observed

no significantly raised risk associated

with low temperatures, which agrees

with evidence from emergency depart-

ment attendances in North England.13

This may reflect better risk perception

and preventative action taken by indivi-

duals experiencing homelessness and

by homeless organizations during cold

weather.

Admissions by individuals experienc-

ing homelessness are likely to be

underreported because a homeless-

ness diagnosis is only recorded if a cli-

nician considers it clinically relevant.

Our reliance on this as a diagnosis had

evident power limitations, so we also

considered “no fixed abode” as an

alternative indicator of homelessness,

which is more numerous but less speci-

fic because it also captures people not

experiencing homelessness who may

wish to conceal their real address. The

2 outcomes, however, yielded very simi-

lar results. Days with 0 to 5 admission

counts were unavailable, so their exclu-

sion may have introduced bias; howev-

er, this applied to only 1.8% of days for

“no fixed abode,” and results were

largely unchanged when these days

were assigned a nominal count of 3 for

both outcomes in sensitivity analysis.

Although we observed little cold effect,

future research could consider poten-

tial impacts of other wintry weather

such as snowfall and rainfall.

PUBLIC HEALTH
IMPLICATIONS

Our study indicates that more empha-

sis should be placed on addressing

homeless vulnerabilities during hot

weather rather than cold. In England,

the main recognition of climate vulner-

abilities in the homeless population is

through the Severe Weather Emergency

Protocol (SWEP), which supports local

authorities to issue an emergency

response during extreme weather.14

Traditionally focused on cold weather,

heat wave guidance is also now incorpo-

rated into SWEP, although our results

indicate that the summertime SWEP ac-

tivation threshold of 25�C maximum

temperature is already associated with a

35% increased risk of hospitalization.

Adverse health impacts occur at even

moderate temperatures, and the high

estimated heat-attributable fractions

are mostly frommoderate temperature

days rather than the infrequent extreme

temperature days when SWEP operates.

Although SWEP is primarily an emergen-

cy response designed to provide over-

night shelter for rough sleepers rather

than engagement with health services,

our results suggest that if it seeks to

reach individuals experiencing home-

lessness before their health is compro-

mised, existing activation thresholds

may need to be revised. The elevated

health risks observed in our study at

even moderate temperatures support

prioritization of prevention-oriented

measures, rather than crisis response,

to address homelessness.

ABOUT THE AUTHORS
Shakoor Hajat is with the London School of
Hygiene & Tropical Medicine, London, UK.
Christophe E. Sarran is with the Met Office,
Exeter, UK. Mariya Bezgrebelna is with the
Department of Psychology, York University,
Toronto, Ontario, Canada. Sean A. Kidd is with
the Centre for Addiction and Mental Health and
the University of Toronto Department of Psychia-
try, Toronto.

CORRESPONDENCE
Correspondence should be sent to Professor
Shakoor Hajat, Centre on Climate Change and
Planetary Health, Department of Public Health,
Environments and Society, 15-17 Tavistock Place,
London WC1H 9SH, UK (e-mail: shakoor.hajat@
lshtm.ac.uk). Reprints can be ordered at http://
www.ajph.org by clicking the “Reprints” link.

1.0

2.0

3.0
RR

 O
ve

r A
ll 

La
gs

0 5 10 15 20 25 30 35
Daily Max Temperature (°C)

1.5

FIGURE 1— Seasonally Adjusted Relationship Between Daily Maximum
Temperature (�C) and Relative Risk (RR) of Emergency Hospital Admissions
Classified as “No Fixed Abode”: London, United Kingdom, 2011–2019

Note. The dashed lines indicate 95% confidence intervals.

RESEARCH & ANALYSIS

Research Peer Reviewed Hajat et al. 983

A
JP
H

Sep
tem

b
er

2023,Vol113,N
o.

9

mailto:shakoor.hajat@lshtm.ac.uk
mailto:shakoor.hajat@lshtm.ac.uk
http://www.ajph.org
http://www.ajph.org


PUBLICATION INFORMATION
Full Citation: Hajat S, Sarran CE, Bezgrebelna M,
Kidd SA. Ambient temperature and emergency
hospital admissions in people experiencing
homelessness: London, United Kingdom,
2011–2019. Am J Public Health. 2023;113(9):
981–984.

Acceptance Date: May 20, 2023.

DOI: https://doi.org/10.2105/AJPH.2023.307351

CONTRIBUTORS
S. Hajat performed study conceptualization,
statistical analyses, and article writing. C. E Sarran
performed data processing, article review, and
feedback. M. Bezgrebelna performed article
review and feedback. S. A. Kidd performed article
review and feedback. All authors approved the
final draft of the article.

ACKNOWLEDGMENTS
This study was partly funded by the National Insti-
tute for Health and Care Research (NIHR) Health
Protection Research Unit in Environmental
Change and Health (NIHR200909), a partnership
between the London School of Hygiene &
Tropical Medicine, the UK Health Security Agency,
University College London, and the Met Office.

Note. The views expressed are those of the
authors and not necessarily those of the NIHR,
UK Health Security Agency, or the Department of
Health and Social Care.

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

HUMAN PARTICIPANT
PROTECTION
This study did not involve human participants.

REFERENCES

1. Kidd SA, Hajat S, Bezgrebelna M, McKenzie K.
The climate change–homelessness nexus. Lancet.
2021;397(10286):1693–1694. https://doi.org/10.
1016/S0140-6736(21)00834-5

2. Ramin B, Svoboda T. Health of the homeless and
climate change. J Urban Health. 2009;86(4):654–
664. https://doi.org/10.1007/s11524-009-9354-7

3. Hajat S, O’Connor M, Kosatsky T. Health effects
of hot weather: from awareness of risk factors
to effective health protection. Lancet. 2010;
375(9717):856–863. https://doi.org/10.1016/
S0140-6736(09)61711-6

4. Thomas B. Homelessness Kills: An Analysis of the
Mortality of Homeless People in Early Twenty-First
Century England. London, UK: University of Shef-
field and Crisis; 2012.

5. HadUK-Grid. Gridded climate observations for
the UK. Met Office. Available at: https://www.
metoffice.gov.uk/research/climate/maps-and-
data/data/haduk-grid/haduk-grid. Accessed
December 1, 2022.

6. Bhaskaran K, Gasparrini A, Hajat S, Smeeth L,
Armstrong B. Time series regression studies in

environmental epidemiology. Int J Epidemiol.
2013;42(4):1187–1195. https://doi.org/10.1093/
ije/dyt092

7. Armstrong B. Models for the relationship be-
tween ambient temperature and daily mortality.
Epidemiology. 2006;17(6):624–631. https://doi.
org/10.1097/01.ede.0000239732.50999.8f

8. NHS England. A&E attendances and emergency
admissions 2020. Available at: https://www.
england.nhs.uk/statistics/statistical-work-areas/
ae-waiting-times-and-activity. Accessed May 3,
2023.

9. Ministry of Housing, Communities and Local Gov-
ernment. Rough sleeping snapshot in England: au-
tumn 2019. 2020. Available at: https://www.gov.uk/
government/statistics/rough-sleeping-snapshot-in-
england-autumn-2019/rough-sleeping-snapshot-
in-england-autumn-2019#annex-regional-maps.
Accessed May 3, 2023.

10. Rizmie D, de Preux L, Miraldo M, Atun R. Impact
of extreme temperatures on emergency hospital
admissions by age and socio-economic depriva-
tion in England. Soc Sci Med. 2022;308:115193.
https://doi.org/10.1016/j.socscimed.2022.115193

11. Schwarz L, Castillo EM, Chan TC, et al. Heat
waves and emergency department visits among
the homeless, San Diego, 2012–2019. Am J Public
Health. 2022;112(1):98–106. https://doi.org/10.
2105/AJPH.2021.306557

12. Harlan SL, Declet-Barreto JH, Stefanov WL, Petitti
DB. Neighborhood effects on heat deaths: social
and environmental predictors of vulnerability in
Maricopa County, Arizona. Environ Health Per-
spect. 2013;121(2):197–204. https://doi.org/10.
1289/ehp.1104625

13. Brown AJ, Goodacre SW, Cross S. Do emergency
department attendances by homeless people in-
crease in cold weather? Emerg Med J. 2010;27(7):
526–529. https://doi.org/10.1136/emj.2009.
076679

14. Severe Weather Emergency Protocol. Homeless
Link. Available at: https://homelesslink-1b54.
kxcdn.com/media/documents/Severe_Weather_
Emergency_Protocol_FAQs_February_2020_
9KRmXPP.pdf. Accessed August 12, 2022.

RESEARCH & ANALYSIS

984 Research Peer Reviewed Hajat et al.

A
JP
H

Se
p
te
m
b
er

20
23

,V
ol

11
3,

N
o.

9

https://doi.org/10.2105/AJPH.2023.307351
https://doi.org/10.1016/S0140-6736(21)00834-5
https://doi.org/10.1016/S0140-6736(21)00834-5
https://doi.org/10.1007/s11524-009-9354-7
https://doi.org/10.1016/S0140-6736(09)61711-6
https://doi.org/10.1016/S0140-6736(09)61711-6
https://www.metoffice.gov.uk/research/climate/maps-and-data/data/haduk-grid/haduk-grid
https://www.metoffice.gov.uk/research/climate/maps-and-data/data/haduk-grid/haduk-grid
https://www.metoffice.gov.uk/research/climate/maps-and-data/data/haduk-grid/haduk-grid
https://doi.org/10.1093/ije/dyt092
https://doi.org/10.1093/ije/dyt092
https://doi.org/10.1097/01.ede.0000239732.50999.8f
https://doi.org/10.1097/01.ede.0000239732.50999.8f
https://www.england.nhs.uk/statistics/statistical-work-areas/ae-waiting-times-and-activity
https://www.england.nhs.uk/statistics/statistical-work-areas/ae-waiting-times-and-activity
https://www.england.nhs.uk/statistics/statistical-work-areas/ae-waiting-times-and-activity
https://www.gov.uk/government/statistics/rough-sleeping-snapshot-in-england-autumn-2019/rough-sleeping-snapshot-in-england-autumn-2019#annex-regional-maps
https://www.gov.uk/government/statistics/rough-sleeping-snapshot-in-england-autumn-2019/rough-sleeping-snapshot-in-england-autumn-2019#annex-regional-maps
https://www.gov.uk/government/statistics/rough-sleeping-snapshot-in-england-autumn-2019/rough-sleeping-snapshot-in-england-autumn-2019#annex-regional-maps
https://www.gov.uk/government/statistics/rough-sleeping-snapshot-in-england-autumn-2019/rough-sleeping-snapshot-in-england-autumn-2019#annex-regional-maps
https://doi.org/10.1016/j.socscimed.2022.115193
https://doi.org/10.2105/AJPH.2021.306557
https://doi.org/10.2105/AJPH.2021.306557
https://doi.org/10.1289/ehp.1104625
https://doi.org/10.1289/ehp.1104625
https://doi.org/10.1136/emj.2009.076679
https://doi.org/10.1136/emj.2009.076679
https://homelesslink-1b54.kxcdn.com/media/documents/Severe_Weather_Emergency_Protocol_FAQs_February_2020_9KRmXPP.pdf
https://homelesslink-1b54.kxcdn.com/media/documents/Severe_Weather_Emergency_Protocol_FAQs_February_2020_9KRmXPP.pdf
https://homelesslink-1b54.kxcdn.com/media/documents/Severe_Weather_Emergency_Protocol_FAQs_February_2020_9KRmXPP.pdf
https://homelesslink-1b54.kxcdn.com/media/documents/Severe_Weather_Emergency_Protocol_FAQs_February_2020_9KRmXPP.pdf


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



Lessons Ignored: Children
and Pandemics
Cynthia Connolly, RN, PhD, and Janet Golden, PhD

Children became sick and died during pandemics roughly 100years apart, but they are rarely the central

focus of historical scholarship. Because children were not the largest group of victims in the 1918

pandemic or in the COVID-19 pandemic and because of their lack of political capital, their needs

received little attention. Both pandemics exposed the many holes in the nation’s health and welfare

infrastructure. We examine responses to children’s needs in Philadelphia, Pennsylvania, during the peak

pandemic year of 1918 and then show how this legacy of the lack of any child policy infrastructure left

the city underresourced during the COVID-19 pandemic. (Am J Public Health. 2023;113(9):985–990.

https://doi.org/10.2105/AJPH.2023.307334)

The 2020 COVID-19 pandemic ar-

rived in a far different world than

the so-called Spanish influenza pan-

demic more than a century earlier.

People and governments in both eras

attempted to address the challenges of

a deadly outbreak. Despite the cataclys-

mic impact on Americans in each era,

neither the 1918 pandemic nor appar-

ently the COVID-19 pandemic trans-

formed American traditions of reliance

on short-term, targeted, and means-

tested social programs to support chil-

dren. Because children were not the

largest group of victims in the 1918

pandemic or in the COVID-19 pandem-

ic and because of their lack of political

influence, their needs received little

attention. This was true even as their

experiences in both pandemics ex-

posed the many holes in the nation’s

health and welfare infrastructure.

The plight of children during pan-

demics provokes immediate sympathy

and short-term interventions but no

permanent programs aimed at improv-

ing their well-being. We illustrate this

argument by examining responses to

children’s needs in Philadelphia, Penn-

sylvania, during the peak pandemic

year of 1918 and then by showing how

the lack of any federal child policy infra-

structure left the city underresourced

during the COVID-19 pandemic.

The 1918 influenza pandemic hit Phil-

adelphia in September, and case rates

climbed in the weeks that followed. The

Department of Public Health and Chari-

ties closed schools, churches, theaters,

and other places of public assembly

and told people to stay home from

work if they became sick. Ten tempo-

rary hospitals opened to provide care,

including some in clubs and churches.

Voluntary organizations helped trans-

port doctors and nurses, and off-duty

police, firefighters, and teachers

stepped up to deliver food and other

forms of assistance.

With physicians and nurses absent

on World War I military service, medical

students from the city’s closed medical

colleges attended to patients as did

nursing students, volunteers from

women’s groups, and members of reli-

gious organizations. Even volunteer

gravediggers did their part as the city

struggled to deal with the growing

numbers of bodies and insufficient

space in the city morgue. The pandemic

peaked and ebbed rapidly, leaving

thousands of Philadelphians dead, in

part as a result of a mass public gather-

ing for a World War I Liberty Loan

parade.1

CHILDREN AND THE 1918
INFLUENZA PANDEMIC IN
PHILADELPHIA

The greatest number of deaths oc-

curred among individuals 20 to

40 years of age, but Philadelphia’s

infants and children suffered as well

(Figure 1). The city’s infant mortality

rate, the fourth highest in the nation,

remained stubbornly high through the

outbreak. Before the pandemic hit,

1918 had been a difficult year for the

city’s youngest citizens. An extra-cold

winter combined with a coal shortage

meant that the most vulnerable fami-

lies, such as those in the tenement dis-

tricts, struggled to keep warm, whereas
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high coal prices left parents with less

money to purchase food and milk for

their children. Even middle-class fami-

lies struggled to make ends meet. In

the unusually hot summer that fol-

lowed, with temperatures as high as

106 degrees, food and milk quickly

spoiled, heightening children’s risk for

life-threatening dehydration and infec-

tious diarrheal diseases.2

The flu added an unprecedented

level of anxiety to parents who feared

for their children. As an example of

the chaos and breakdown of order

wrought by the flu, one Philadelphia

newspaper article reported that a

group of mothers in a working-class

neighborhood surrounded a physi-

cian’s car demanding that he visit

their ill children. In the next few hours,

the doctor made house calls to 57

extremely ill children.3

In March 1919, physician Harriet L.

Hartley, chief of the Philadelphia Health

Department’s Bureau of Child Hygiene,

alerted her colleagues that the pan-

demic’s severe consequences for the

city’s infants and young children did not

come into focus until the pandemic

was over. It was only then that she

and others were able to drill deeper

into pandemic-related data. Hartley

reminded her colleagues that at the

beginning of the pandemic even some

experts believed that infants and young

children were “escaping” the flu. Howev-

er, of the more than 12000 recorded

deaths from flu-related causes in fall

1918, she noted that almost 2000 oc-

curred among children younger than

5 years. The 1918 infant mortality rate

in Philadelphia increased by 16% over

FIGURE 1— Four Philadelphia Children, September 28, 1918

Source. Alumni Association of the Philadelphia General Hospital School of Nursing Image Collection, Barbara Bates Center for the Study of the History of
Nursing, School of Nursing, University of Pennsylvania. Printed with permission.
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the rate in 1917, with most of the

deaths occurring during the pandemic.4

Hartley also documented that many

children who did not contract the flu

themselves suffered because of its im-

pact on their households. With schools

closed for weeks, thousands of Philadel-

phia youngsters played in the streets at

heightened risk for accidents and saw

dead bodies left outside to be taken to

the overwhelmed city morgue. Thou-

sands of orphaned Philadelphia chil-

dren and those whose parents were in

the hospital or sick at home languished,

becoming malnourished, dehydrated,

or ill from lack of monitoring.5

As the numbers of sick and dying adults

rose, public health officials diverted

resources budgeted for Philadelphia’s

children to pandemic mitigation. They

redirected nurses employed by the Divi-

sion of Child Hygiene of the Philadelphia

Health Department to care for hospital-

ized adults.6 In response to the lack of

trained nursing staff and pediatric beds,

the city turned to the Catholic church.

Nuns quickly reconfigured a school into

an emergency pediatric hospital for the

city’s poorest, identified as the “colored

people, the Italians, the others of God’s

poor.”7

Fortunately, children suffering from

the flu who made it to the hospital

were overwhelmingly likely to survive.8

However, finding a place to discharge

children whose parents remained sick

or who had died posed a problem. The

Hospital of the University of Pennsylva-

nia’s Ward G, for example, admitted a

number of children in late 1918 as a

result of the flu or the life-threatening

pneumonia that sometimes accompa-

nied it. As noted by the children’s

worker hired by the Ward G Women’s

Auxiliary, hospital discharges posed

challenges because of limited places to

send recovering children and difficulty

coordinating services among agencies.

One patient admitted in the fall proved

ready to go home by December 1918.

The worker noted that the patient had

improved enough from the flu and

pneumonia that his “mind had cleared

and his bodily strength returned.” How-

ever, he could not go home because

his mother was still too weak from her

case of the flu.

Just as orphanages served “half-

orphans” who could not be cared for at

home, Ward G served as a waystation

for those in similar circumstances.9 In

January 1919, the children’s worker

described the case of Mary, a child ad-

mitted to the ward with flu whose

only parent, her father, was still hospi-

talized with flu next door at the munici-

pal Philadelphia General Hospital. Mary

had no one to care for her and was

bound for foster care or an orphanage.

Similarly, 4-year-old Adam’s mother

and infant brother had died of flu; he

survived. With his father unable to

work or care for him because of what

had been diagnosed as epilepsy, Adam

was transferred to the Children’s Sea-

shore House in Atlantic City, New

Jersey.

The Ward G notes show the sympathy

of the children’s worker for the children’s

plight and at times her harsh judgments

of the conditions in which immigrant and

African American parents reared their

children. As the worker noted, one father

was able and willing to pay and anxious

to learn how to care for his children.

However, she reported that “the sanitary

conditions are bad at this home.” No-

where does she address the poverty

that resulted in bad hygiene and poor

nutrition and their consequences.10

Caring for children outside of hospi-

tals represented an even greater and

more urgent challenge. The Catholic

volunteers and nuns who provided aid

to families in their homes identified

horrific conditions. Children, both well

and sick, huddled next to ill parents in

homes with no heat, hot water, or food.

In one household, they found that a

dead child had lain for days next to sick

parents and siblings.11 The progressive

journal The Survey published an anec-

dote of a particularly upsetting Philadel-

phia case. Health visitors to a home

found the husband dead and discov-

ered that his wife, who had birthed

twins a week earlier, had had only one

apple to eat since then.12

There was no shortage of voluntary

organizations trying to compensate for

the lack of governmental initiatives. The

Emergency Service of the Pennsylvania

Council of the National Defense in the

Influenza Crisis (created within weeks

of the October 1918 outbreak), settle-

ment houses, and the local Red Cross

chapter all attempted to bring some

semblance of order to the pandemic

response and grappled with how best

to help children and families affected

by the flu.13 The Philadelphia Society

for Organizing Charity summarized the

problem as it found itself overwhelmed

by the need to assist “hundreds of fa-

therless and motherless children” in

the wake of the pandemic.14 Another

leading private charity, the Children’s

Aid Society, lamented the many ways

that the flu had “complicate[d] and

increase[d]” the organization’s work.

Even as its staff was decimated by the

flu, the Children’s Aid Society managed

to arrange emergency or temporary

care for many children whose parents

were sick or had died. Months later the

society’s officials believed that they still

had not felt the full effect of the pandem-

ic, noting that “every few days children

are brought to us for care, because they

are homeless as a result of the loss of

one and sometimes both parents on
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account of the pandemic.” They ex-

pected this disruption to last well into

1920.15

The flu overwhelmed Philadelphia’s

visiting nurse societies, the backbone

of in-home health care in the city.

According to the annual report of the

Visiting Nurse Society of Philadelphia,

many of the society’s worst cases in-

volved children who were caring for

sick parents and siblings in homes with-

out water, heat, and food. In addition

to the actual care patients required,

nurses struggled to meet other needs.

They sought out family members or

neighbors to care for the sick in their

homes and placements for children

whose parents were dead or too sick to

care for them.16 Visiting nurses docu-

mented many situations such as that

of a 16-year-old boy who, after both

parents died from the flu in quick suc-

cession, worried that he and his five

younger siblings would be separated

from one another.17

Despite the massive loss of life, World

War I and the armistice that followed

overshadowed the pandemic in public

memory. Cities and towns erected war

memorials but created no monuments

to those who fought and sometimes

died saving lives during the pandemic.

The war stimulated creation of the mod-

ern American military but did not funda-

mentally alter the nation’s public health

and social welfare infrastructure. Some

new social safety net programs promot-

ing the well-being of children did emerge

in the years that followed, including the

Sheppard-Towner Maternity and Infancy

Protection Act of 1921, which ended in

1929. This act funded state health pro-

motion and education initiatives. Title V

of the Social Security Act of 1935 provid-

ed means-tested financial support to

the poorest families in many, but not

all, states.18 Another war, World War II,

necessitated the Emergency Maternity

and Infant Care Act. This program, which

ran from 1943 to 1949, served the fami-

lies of men in the lowest four pay grades,

comprising 87% of all enlisted men.19

Even in the postwar economic and

baby boom era, the federal govern-

ment failed to secure the well-being of

all of the nation’s children. Medicaid,

enacted in 1965, provided medical care

for episodic illness to the nation’s poor-

est children. Layered on top of previous

programs, Medicaid continued the

long-standing tradition of relying on a

complicated and nonintegrated patch-

work of programs, most of which were

short term or means tested and often

failed to reach minority households.

Moreover, it did not mandate coverage

for preventive screening and other

health promotion initiatives. Congress

attempted to address this issue in

1967, when it amended Medicaid to

create the Early Periodic Screening,

Diagnosis, and Treatment Act, which

required states to provide childhood

screening for developmental and other

disorders as well as outreach regarding

eligible services to the families covered

by the program.20

NEW PANDEMIC: OLD
STORY

As did other cities around the nation,

Philadelphia confronted the COVID-19

crisis in an ad hoc fashion. The city

established food distribution sites, and

voluntary organizations and religious

congregations also responded. With

schools closed, the city’s school district

quickly established online programs,

an effort that would ultimately yield

diminished learning and great emotional

distress relative to traditional in-school

education. The school district distributed

almost 8 million meals to children during

the early part of the pandemic.21

Evidence emerged during the first

pandemic year that although COVID-19

infections proved less deadly among

children than adults, children were not

immune. As early as November 2020,

epidemiological data verified anecdotal

reports that the overall risk of severe dis-

ease requiring hospitalization was low

among children and adolescents. How-

ever, infection was more common and

more severe among Black, Hispanic, and

Asian adolescent patients and all young-

sters with comorbidities.22 Fortunately,

Philadelphia reported no COVID-19

pediatric deaths, but the city did note

increases in suicide, depression, and

anxiety. Compounding the problem,

schools and child-care centers lost staff

members, and public health efforts to

vaccinate children against COVID-19 and

childhood diseases did not reach suffi-

cient numbers of young people.23

Nationally as well as locally, adult

deaths in the pandemic deprived chil-

dren of parents, grandparents, and oth-

er relatives and friends. According to

the Centers for Disease Control and

Prevention (CDC), “from April 1, 2020

through June 30, 2021, data suggest

that more than 140,000 children under

age 18 in the United States lost a par-

ent, custodial grandparent, or grand-

parent caregiver who provided the

child’s home and basic needs, including

love, security, and daily care.” Racial dis-

parities characterized both the direct

COVID-19 threat to children’s health

and the likelihood of losing a primary

caregiver. Sixty-five percent of children

who lost a primary caregiver were

members of racial or ethnic minority

groups. The CDC reported that “the

highest burden of death fell on children

living along the U.S.-Mexico border, in

the South, and in tribal areas.”24

RESEARCH & ANALYSIS

988 PublicHealth Then&Now Peer Reviewed Connolly and Golden

A
JP
H

Se
p
te
m
b
er

20
23

,V
ol

11
3,

N
o.

9



In 2020 as in 1918, the fear of death

was ever present. Children suffered

emotionally as they watched the world

around them, with their fears perhaps

becoming even more vivid because of

their exposure to so many types of me-

dia that did not exist in 1918. An article

in the Philadelphia Inquirer in April 2020

told of a 9-year-old girl who “curled into

a ball and sobbed for her dad, worried

that he’d get the coronavirus while

doing his job delivering prescription

medications.”25

Mass casualty events such as the

COVID-19 pandemic that reached Phil-

adelphia in 2020 leave their mark on

survivors, whether they lost loved ones

or experienced the trauma that grew

from what they witnessed and feared.

Pediatric and public health experts are

now arguing for COVID-19 life course

studies. Part of their rationale comes

from an awareness of the fact that the

social disruption and loss caused by

the 1918 pandemic lingered for de-

cades. Children born during that time

were more likely to struggle with

health-related issues throughout their

lifetimes.26 Just as Hartley and others

observed in Philadelphia in 1919, sub-

sequent research after the 1918 pan-

demic revealed that prematurity and

infant death increased nationally. The

full effects of the COVID-19 virus, parti-

cularly on children, may not be fully ap-

parent for years or even decades.27

The 2021 American Rescue Plan Act,

enacted under President Joseph R.

Biden, dramatically reduced the child

poverty rate while expanding access to

food assistance and Medicaid. In Phila-

delphia, it enabled more than 26000

children to receive medical care be-

cause of Medicaid expansion, provided

additional funds to more than 169000

families through the Child Care Tax

Credit portion of the act, and supported

food assistance to more than 172000

families through expansion of the

Supplemental Nutritional Assistance

Program.28

Thus far, the COVID-19 pandemic

has not resulted in permanent new

programs designed to ensure the well-

being of children despite all of the evi-

dence of their needs. The fear that aid

to children promotes and sustains a

culture of dependency and undermines

parents’ work ethic—a long-standing

belief that has shaped past social wel-

fare programs—seems impervious to

change. The recent effort to extend the

Child Care Tax Credit, which dramatical-

ly reduced the child poverty rate, failed

to become permanent. In an echo of

the past, opponents voiced opposition

to its costs and argued that providing

cash to families would lead some par-

ents to behave irresponsibly or use the

funds to purchase drugs. New child

and family support policies, opponents

of making the Child Care Tax Credit

permanent argued, needed both a

parental work requirement and an in-

come cap just as they had in the past.

Pandemics create immediate

demands and require a rapid response.

They stimulate both government bod-

ies and private organizations to deliver

direct services and deploy resources

quickly to minimize morbidity and mor-

tality. Yet, in the United States they

have not left a legacy that addresses

the need for robust and effective pro-

grams for children and families. Filling

the gaps in health and social welfare

that become visible in pandemics, past

and present, has never stimulated

enough political energy to make chil-

dren a societal priority. The response to

the 1918 pandemic did not become the

foundation for a stable and robust sys-

tem of health and social support in the

20th century. Thus far, the COVID-19

pandemic has not done so either. Per-

haps the next pandemic will finally con-

vey the importance of making child

well-being a national priority.
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State-Level History of Overdose
Deaths Involving Stimulants in the
United States, 1999–2020
David Kline, PhD, Amanda M. Bunting, PhD, Staci A. Hepler, PhD, Ariadne Rivera-Aguirre, MPP, Noa Krawczyk, PhD, and
Magdalena Cerda, DrPH

See also Cooper et al., p. 933.

Objectives. To examine the state-level history of US overdose deaths involving stimulants with and

without opioids from 1999 to 2020.

Methods.We used death certificate data from the National Center for Health Statistics to categorize

deaths into 4 groups of interest: cocaine with and without opioids, and psychostimulants with and

without opioids. We used a Bayesian multiple change point model to describe the timing and magnitude

of changes in overdose death rates involving stimulants for each state and year.

Results. There was little change in the death rates of cocaine without opioids. Death rates involving

cocaine and opioids sharply increased around 2015, particularly in the Northeast and Mid-Atlantic. We

also observed steady increases in deaths involving psychostimulants without opioids just before 2010,

particularly in states in the West and South. Deaths involving psychostimulants with opioids increased

around 2015 with largest increases concentrated in Appalachian states.

Conclusions. There is significant geographic heterogeneity in the co-involvement of stimulants in the

US overdose crisis. Results can inform public health efforts to inform state-level overdose efforts such as

naloxone distribution. (Am J Public Health. 2023;113(9):991–999. https://doi.org/10.2105/

AJPH.2023.307337)

The increase of co-involved stimu-

lant and opioid overdoses is a criti-

cal public health concern. National data

of age-adjusted overdose deaths indi-

cate a nearly 9.4-times increase in psy-

chostimulant and 5.5-times increase in

cocaine overdoses that co-involved

opioids from 2009 to 2019.1 As com-

pared with other geographic regions in

the United States, the Northeast is

reported to experience a particular

burden. Data from 2019 indicate a

higher percentage of co-involved over-

doses occurred in that region (79.6%

psychostimulants, 83.1% cocaine).1

The nationwide emergence of in-

creasing stimulant use is often referred

to as the “fourth wave” of the opioid

overdose epidemic. Beyond fatality

data, evidence of the fourth wave spans

from observed increases in emergency

department visits with co-involved

opioids and stimulants,2 drug seizure

data,3 and community-level research

studies observing changing drug-use

patterns over time.4 The current fourth

wave is particularly fatal because of the

co-involvement of opioids and stimu-

lants within the context of the co-

occurring rise of synthetic opioids.5 The

driving forces of the new wave are

poorly understood, but the current rise

of stimulants is entwined with the opi-

oid epidemic in what is increasingly

understood as a polydrug and co-use

crisis.6 The fourth wave is uniquely

complex given that there are limited

interventions for stimulant use.

Provisional overdose data from 2021

report an increase across the United

States among overdose fatalities involv-

ing synthetic opioids, psychostimulants,

and cocaine.7 However, a homogenous

approach across the United States may

not be appropriate, as each region and

state is grappling with specific stimulant–

opioid combinations that may call for

different responses. For example, rural

areas and the western United States

appear to have more notable metham-

phetamine use as compared with
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cocaine use in urban areas and the

eastern United States.5,8–10 In previous

waves of the opioid crisis, all states

were eventually affected, as exampled

by synthetic opioid overdoses,11 which

were first greater in the eastern United

States, with western states experienc-

ing increases as the wave continued.

Some of the regional trends in the cur-

rent fourth wave have been observed

piecemeal (year by year),12,13 but re-

search has not yet explored state-level

variability in the timing and magnitude

of changes in the rate of fatal over-

doses involving combined opioids and

stimulants.

The goal of our study was to examine

the state-level history of overdose

deaths across the country involving sti-

mulants with and without opioids over a

21-year period. This study builds on

previous research that examined geo-

graphic variability in opioid crisis out-

comes at the subnational (e.g., local,

state) level.14 A systematic review of

geographic-based studies of overdose

found 20% examined state-level trends

at a nationwide level; however, the ma-

jority of these used descriptive mapping

techniques, and none examined over-

lapping opioid and stimulant overdose

rates.14 The current research fills a gap

both substantively and methodological-

ly through use of descriptive modeling

to illuminate state-level overdose mor-

tality trends nationwide involving multi-

ple types of substances. Specifically, we

used a Bayesian multiple change point

model to flexibly estimate time series

for each state and determine when and

how rates of overdose death change

within each state over time.

METHODS

We used the restricted-use mortality

data set15 from the National Center for

Health Statistics to obtain overdose

death counts from 1999 to 2020 in the

continental United States. Using Inter-

national Classification of Disease, Tenth

Revision, Second Edition (ICD-10; Geneva,

Switzerland: World Health Organiza-

tion; 2004) codes, we first identified

poisoning deaths (X40–44, X60–64, X85,

Y10–14) that involved cocaine (T40.5)

or psychostimulants (T43.6). Given in-

creasing trends of polysubstance use,

we were also interested in deaths that

also involved opioids, denoted by the

presence of codes T40.0, T40.1, T40.2,

T40.3, T40.4, and T40.6.

We then categorized deaths into 4

groups of interest: cocaine without

opioids, cocaine with opioids, psy-

chostimulants without opioids, and psy-

chostimulants with opioids. We also

conducted a sensitivity analysis that lim-

ited the combination with opioids to in-

volvement of synthetic opioids (T40.4).

A death involving both cocaine and a

psychostimulant would be counted

within each group for which it met the

definition. Separate groups were not

created for the cocaine and psychosti-

mulant combination (9047 deaths

across all states and years) because of

small counts when broken down by

state and year. For each group, deaths

were aggregated to the state level by

year of death. We used annual state

population estimates from CDC

WONDER16 to calculate mortality rates.

To account for potential regional struc-

ture, we obtained the Centers for

Medicare and Medicaid Services region

(Appendix Table A, available as a supple-

ment to the online version of this article

at https://ajph.org) for each state to use

as a covariate.

Our primary goal for this analysis was

to describe the timing and magnitude

of changes within states for crude over-

dose death rates involving stimulants

over time. This is important as rates

have both increased and decreased

during the time period studied across

different states, and all states do not

follow a similar common functional

form. We used a Bayesian multiple

change point model that allowed us to

flexibly estimate state-specific time se-

ries without prespecifying a functional

form or the number of change points,

account for hierarchical structure and

multivariate dependence across

groups, and fully quantify uncertainty

within a single unified model.

For each state, year, and drug group,

we assumed the death counts were

Poisson distributed with mean deter-

mined by the product of the state’s to-

tal population in that year and a rate

parameter (i.e., the death rate for that

drug group). For each state and drug

group, we assumed the rate parameter

to be constant over time until an esti-

mated change point occurred. When

an estimated change point occurred,

we estimated a new rate parameter for

that state and drug group, and it

remained constant for subsequent

years until another change point oc-

curred. To align with existing statistical

literature,17 we defined each change in

the rate parameter as a “regime

change.” That is, we defined a regime

as the set of years for a state and drug

type that share a common death rate

parameter. The regime changed when

we estimated that a change point oc-

curred and the rate parameter had

changed.

Statistically, our model provided very

flexible, semiparametric estimates of

the complex trends associated with

mortality in each drug group in each

state. Practically, our model enabled us

to estimate time series for state- and

drug-specific mortality rates and to

explicitly estimate the timing and
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magnitude of change. Conceptually, we

believed the underlying structure of

changes in rates determined by multi-

ple change points better fits the true

epidemiological process that governs

fluctuation in rates of overdose deaths

by drug type, which may be related to

abrupt changes in illicit drug supply,

policy, enforcement, and other social

environmental conditions. While this

structure included the possibility for ex-

ponential growth, it provided a more

general and flexible approach than

strictly assuming exponential growth as

is common for infectious diseases.

To model whether a change point oc-

curred, we assumed a binary indicator

of whether a given year was a change

point for each state and drug type. We

assumed the probability of a change

point followed a centered autologistic

model18 with a regional random effect.

We used the autologistic model to cap-

ture temporal dependence in the prob-

ability of a change within a state and

drug group. The regional random effect

implied that the log odds of change

point for states in the same Centers for

Medicare and Medicaid Services region

may be correlated, and we assumed a

multivariate structure for the random

effect to capture dependence across

drug groups within a region.

In practice, we interpreted the proba-

bility that there was a change to be a

measure of volatility in the death rate.

That is, higher probabilities of change

signified that there were more likely to

be change points and changing death

rates (i.e., a volatile rather than a stable

process in time). Within this context,

the autologistic model implied that

states with more volatility were more

likely to remain volatile, and states with

more stability were more likely to re-

main stable. Likewise, the regional ran-

dom effect implied that collective

regional volatility would impact the vol-

atility of each state within the region

and that change in one drug group

may be related to change in other drug

groups, which may reflect changes in

the underlying drug supply and market.

We believed these assumptions were

reasonable and enabled a borrowing of

strength within region and over time.

We fit the model within the Bayesian

paradigm and assigned prior distribu-

tions. For all model parameters, we

assumed diffuse, proper prior distribu-

tions. We ran a Markov chain Monte

Carlo algorithm for 500000 iterations

using the NIMBLE package in R (R Foun-

dation for Statistical Computing, Vienna,

Austria).19 The first 250000 iterations

were discarded as burn-in, and we

thinned the remaining samples by 50.

We assessed convergence visually using

trace plots. The full statistical specifica-

tion of the model and R code are includ-

ed in the Appendix (available as a

supplement to the online version of

this article at https://ajph.org).

RESULTS

In this section and in Appendix Figures

A–E, estimates are shown from the

model that describe the time series,

timing, and magnitude of changes in

the death rates involving cocaine with

and without opioids and psychostimu-

lants with and without opioids. Figure 1

shows the posterior median estimates

of the time series of death rates per

100000 residents for each state in

panels arranged geographically. Rates

for West Virginia and Washington, DC,

in 2020 exceeded the vertical axis of

Figure 1 and are shown in Appendix

Figure A. Figure 2 shows posterior me-

dian estimates of the death rates in

which each row is the time series for a

given state, and the rows are sorted

from states in the Northeast to the

West Coast to highlight large-scale geo-

graphic patterns. Appendix Figure B

replicates Figure 2 with scales specific

to each drug group to better highlight

within-group variation.

We observed some general themes

across the country during this time pe-

riod. There was generally little change

in the death rates of cocaine without

opioids over time across the country

with slightly higher rates in the mid- to

late 2000s and the late 2010s. Death

rates involving cocaine without opioids

in Washington, DC, were notably higher

than in the rest of the country. Death

rates involving cocaine and opioids

sharply increased around 2015, parti-

cularly in states in the Northeast and

Mid-Atlantic. We also saw steady

increases in deaths involving psychosti-

mulants without opioids starting just

before 2010 and continuing through

2020, particularly in states in the West

and South. As with deaths involving co-

caine and opioids, we saw sharp

increases in deaths involving psychosti-

mulants with opioids starting just be-

fore 2015 with some of the largest

increases concentrated in Appalachian

states like West Virginia, Kentucky, Ten-

nessee, and Ohio. Death rates involving

cocaine with opioids were generally

higher in the earlier years studied than

rates of psychostimulants with opioids,

but rates in both groups rapidly in-

creased around the time that fentanyl

became more prevalent in the illicit

drug supply. A sensitivity analysis limit-

ing deaths involving opioids to only syn-

thetic opioids confirms that they were

the primary driver of these increases

(analyses not shown).

There also was significant geographic

heterogeneity in the evolution of over-

dose involving stimulants. Figures 1

and 2 illustrate that the northeast
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quadrant of the country experienced

the highest death rates involving co-

caine with opioids, although rates were

also increasing into the Midwest. We

generally did not observe similar

increases in the southern or western

parts of the country, with the exception

of Florida. In contrast, rates involving

psychostimulants with and without

opioids primarily increased across the

western part of the country and, after

2015, in Appalachian states such as

West Virginia, Tennessee, and Ken-

tucky. While rates of death involving

psychostimulants both with and with-

out opioids have been increasing,

death rates involving psychostimulants

with opioids increased the most in

West Virginia, Kentucky, Tennessee,

Ohio, Indiana, and South Carolina. In

the western states, death rates involv-

ing psychostimulants with and without

opioids followed similar trends. New

Mexico, Arizona, and Nevada had some

of the highest estimated death rates in-

volving psychostimulants with and with-

out opioids of the western states.

Death rates involving psychostimulants

without opioids in Oklahoma were rela-

tively high while death rates involving

psychostimulants with opioids

remained relatively low. Notably, we ob-

served high rates and increasing trends

for both cocaine with opioids and

psychostimulants with opioids in Ohio,

West Virginia, and, to a lesser extent,

Pennsylvania, whereas most other

states were more concentrated with ei-

ther cocaine with opioids or psychosti-

mulants with opioids.

Appendix Figure C shows the relative

risk of death compared with the previ-

ous year for each state and drug type.

This figure highlights the timing, direc-

tion, and magnitude of change in the

death rates. There is little variation in

the annual change of the rates involv-

ing cocaine without opioids. There is

more variation in the timing of

increases in rates involving cocaine

with opioids after 2015, primarily in the
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eastern half of the country. There is

much more widespread variation in the

annual changes in rates involving psy-

chostimulants with and without opioids

with widespread increases in both pri-

marily after 2013.

Estimates of the log odds of the oc-

currence of a change point shown in

Figure 3 further illuminate trends in the

timing of changes. Each point repre-

sents the posterior median estimate of

the log odds for a state, and the color

indicates a greater than 90% posterior

probability that the rate increased (red)

or decreased (blue) at the change

point. For cocaine without opioids,

Figure 3a shows relative stability with

some states experiencing increased
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FIGURE 3— Estimated Log Odds of a Change in the Overdose Death Rate for Each US State From 1999–2020
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terior probability that the rate decreased from the previous year of greater than 0.9.

RESEARCH & ANALYSIS

996 Research Peer Reviewed Kline et al.

A
JP
H

Se
p
te
m
b
er

20
23

,V
ol

11
3,

N
o.

9



rates in 2016. Figure 3b shows much

more volatility (higher log odds of

change) after 2015 with the vast majori-

ty of changes leading to increased

death rates. Figure 3c shows volatility in

some states from around 2010 to 2020

with changes tending to be increases in

the death rate. Similarly, Figure 3d

shows a lot of volatility, particularly after

2015. Estimates of the regional random

effects are shown in Appendix Figure D.

These findings align with what was ob-

served in Figure 1 but help to more

clearly identify trends related to the

timing and direction of changes in the

death rates for each drug type.

To better visualize geographic het-

erogeneity across drug groups and

time, 2 time series animations are in-

cluded in Figure E (available as a sup-

plement to the online version of this ar-

ticle at https://ajph.org), highlighting

posterior median estimates of the

death rates per 100000 residents and

log relative risk of death compared with

the previous year. States are outlined if

the posterior probability was greater

than 0.9 that the rate increased (red) or

decreased (blue). Both animations fur-

ther reinforce the themes observed in

the static figures and highlight the de-

gree of geographic heterogeneity that

exists across time and drug group.

DISCUSSION

We examined a national state-level his-

tory of overdose deaths involving sti-

mulants and found increases in

stimulant-involved overdoses, with spe-

cific geographic differences. Deaths in-

volving cocaine with opioids increased

starting in 2010, with increases ob-

served in the Northeast and Mid-

Atlantic states. At the same time, we

observed increases in psychostimulant

overdoses in the western and southern

states. In 2015, psychostimulant over-

doses with opioids increased further,

most notably in Appalachian regions.

The national examination of state-

level overdose trends and Bayesian

methodology provided a more nu-

anced consideration of stimulant–o-

pioid overdose fatalities. Compared

with previous cross-sectional and re-

gionally clustered work1,2 our study

demonstrated that examining states

outside of their census regions and

across time provides insights to subre-

gional differences of substance-specific

patterns that may previously have been

overlooked. For example, 2016–2017

research clustered at the census

regions indicated increases in psychos-

timulant overdoses involving opioids in

Midwestern states,2 yet 2019 data

reported the greatest percentage of

these deaths in the Northeast.1 The

current data revealed that the North-

east continues to be heavily impacted

by cocaine-involved overdoses. When

we examined trends with the statistical

techniques used in this study, as op-

posed to age-adjusted percentages

alone, we saw that the Northeast

remained more heavily affected by co-

caine and opioid–involved overdoses.

Furthermore, the tendency for previous

research to cluster by region omitted

important heterogeneity within regions,

such as the current finding that deaths

involving cocaine without opioids are

substantially higher in Washington, DC,

than the rest of the country, and

insights into specific Midwestern states

where most of the region’s deaths are

occurring.

The current study’s in-depth view of

each state’s opioid–stimulant overdose

profile provides a clear view of the divi-

sion between states related to the type

of stimulant driving overdose fatalities.

The increase of psychostimulant

overdoses began in 2010 in western

and southern states, with increases in

co-involved opioid and psychostimulant

overdoses starting in 2015 in Appala-

chian regions. The timing of these over-

dose fatalities trends similarly to

changes in the manufacturing of meth-

amphetamine. Methamphetamine in

the United States was previously domi-

nated by a pseudoephedrine method,

but changes to laws in the United

States in 2006 and Mexico in 2007

were intended to impact supply by reg-

ulating the ingredient pseudoephed-

rine.20,21 Methamphetamine

manufacturing began transitioning to

what is known as the P2P (phenyl-2-

propanone) method such that, by

2010, seized samples that used the

P2P method were greater than the

number of samples with the pseudo-

ephedrine method, and, by 2015, the

pseudoephedrine method appeared to

be extinct.20 Related to these

manufacturing changes, the purity of

methamphetamine increased.20

While methamphetamine is available

in all states, the Drug Enforcement Ad-

ministration reports the highest avail-

ability in the West and Midwest.22 The

changes to the methamphetamine pro-

cess and subsequent increased purity

may relate to the observed trends ob-

served in overdoses, and further re-

search should explore the effects of

these policies on overdoses. Notably,

disproportionate harms from the opi-

oid epidemic first began in Appalachian

areas,23 and the current analyses ring

the alarm that attention must be paid

to the struggles of Appalachia if

methamphetamine’s contribution to

the current overdose crisis can be

abated.

Cocaine-involved overdoses appear

to be geographically distinct from psy-

chostimulant deaths. The increased
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rate of cocaine-involved overdoses with

opioids in the Northeast and Mid-

Atlantic since 2015, and the fact that

these deaths (along with psychostimu-

lants) are driven by synthetic opioids, is

troubling as it leaves intentionality of

opioid use unknown. Deaths involving

cocaine and opioids may be higher in

these regions as they have higher prev-

alence of fentanyl in drug markets.24 If

the co-use of opioids with stimulants is

unintentional, as in the case of fentanyl

contamination, individuals may not be

aware of the potential benefits of nal-

oxone, the medication that can reverse

opioid overdoses. No similar drug

exists for stimulant overdoses, and the

current overdose crisis has called for

an “agnostic” approach to overdose-

related respiratory depression.25 Re-

search of syringe service providers

across the nation found lower distribu-

tion of naloxone in the eastern United

States.26 While public health entities

and researchers have been calling for

expanded access of naloxone to per-

sons who use stimulants, it is unclear

how naloxone distribution efforts are

targeted to this population. Further-

more, individuals at risk for overdose

may only have occasional or recreation-

al drug use and be less likely to come

into contact with public health messag-

ing or agencies who traditionally target

individuals with substance use

disorders.

The current research highlights the

geographic heterogeneity of the current

overdose trends. This information can

be used to inform state-level efforts,

such as understanding the substances

that should be targeted in different

public health campaigns. In addition,

state leadership may benefit from a

state-level view to understand which

states are similar to their own so that

government groups, nonprofits, and

coalitions of persons who use drugs

from similarly situated states can work

together. Furthermore, an understand-

ing of which stimulant drives overdose

in each state can assist in efforts to ex-

pand naloxone access. Additional re-

search may also consider exploring the

treatment and policy landscape in

states that are disparate in their pat-

terns (e.g., the District of Columbia,

Oklahoma, and West Virginia). While

more research is needed to understand

if opioid use with psychostimulants and

cocaine is intentional, communities

should consider how to reach popula-

tions using stimulants that may not

obtain naloxone through more typical

routes of access (e.g., syringe service

programs, opioid medication pro-

grams).
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Diversity of the US Public Health
Workforce Pipeline (2016–2020):
Role of Academic Institutions
Anushree Vichare, PhD, MPH, MBBS, Yoon Hong Park, MPP, and Christine M. Plepys, MS

See also Kapadia, p. 936.

Objectives. To develop a diversity index (DI) comparing the diversity of graduates across public health

schools and programs in the United States and to examine characteristics associated with institutions’

graduate diversity.

Methods.We analyzed longitudinal data from the Association of Schools and Programs of Public Health

(ASPPH) across 5 academic years (2016–2017 to 2020–2021) for 109 ASPPH members. The outcome

was the percentage of underrepresented minority (URM) students among those with bachelor’s and

graduate degrees in public health. The DI was constructed by dividing the percentage of URM graduates

by the percentage of URM residents 20 to 35 years of age in the state where the ASPPH member was

located.

Results. The mean DI score increased from 0.7 in 2016 to 0.8 in 2020, but URM students remain

underrepresented. A 1-percentage-point increase in the proportion of URM faculty members was

associated with a 0.7-percentage-point increase in the proportion of URM graduates (P< .001).

Conclusions. Although the diversity of the public health educational pipeline shows an upward trend,

racial/ethnic minority students remain underrepresented in public health. We found that institutional

characteristics such as faculty diversity, program degree level, and area of study were associated with

student diversity. (Am J Public Health. 2023;113(9):1000–1008. https://doi.org/10.2105/AJPH.2023.307352)

Despite improvements in health

indicators, racial and ethnic dis-

parities continue to remain a public

health challenge. COVID-19 brought to

the surface existing structural racism

that widened gaps in access to care

and health outcomes, disproportion-

ately affecting racial and ethnic minori-

ties.1,2 A racially and ethnically diverse

workforce can be instrumental in

addressing existing disparities.3,4 Diver-

sity represents heterogeneity in terms

of class, race, ethnicity, and sexual iden-

tity and is a key indicator of workforce

development.

There is widespread agreement that

more representative workforces are

better able to serve diverse popula-

tions.5,6 Yet, the federal, state, and local

public health workforce is not diverse

and is underrepresented racially and

ethnically at the supervisory and mana-

gerial levels. For example, the 2017

Public Health Workforce Interests and

Needs Survey suggests that the work-

force in the public sector is not repre-

sentative of the nation; 59% of the

workforce is White, compared with 16%

non-Hispanic Black and 13%

Hispanic.7–9

Lack of diversity in the public health

workforce can occur as a result of

myriad factors, including underrepre-

sentation of marginalized groups in the

public health education pipeline. There

has been substantial growth in the

degrees conferred in public health, but

the growth of Black and Hispanic repre-

sentation has not kept pace.10–12 Over

the past 20 years, the proportion of ra-

cial and ethnic minority representation

has increased by less than 5 percent-

age points for graduate student enroll-

ment and by less than 3 percentage

points among tenured faculty.13
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Increases in racial/ethnic diversity

among students, graduates, and faculty

in public health schools and programs

can contribute to parallel increases in

the diversity of the public health work-

force. Thus, public health educational

institutions play a significant role in pri-

oritizing admission strategies to recruit

public health students with diverse

backgrounds and offering an environ-

ment with strong mentoring, advising,

and skill development. However, re-

search in this area has not examined

institutional-level diversity and has been

limited in providing an understanding of

the role public health institutions play in

the enrollment and retention of stu-

dents from disadvantaged groups.

Evaluating student diversity at the in-

stitution level is important and socially

relevant. Decisions about student

admissions are made at the institution-

al level, and it seems logical that differ-

ent types of academic institutions have

different profiles that can affect the di-

versity of the student body.14 Existing

research has focused on the benefits

of diversity in the context of a universi-

ty, barriers to increasing diversity, ways

to increase and maintain diversity, and,

more recently, the importance of ethnic

and cultural diversity to regional eco-

nomic growth and innovation.15 Here

we attempt to contribute to the existing

evidence by exploring a metric to track

improvements in student diversity at

the public health institutional level. We

also build on current evidence by

assessing the impact of institutional

characteristics on student diversity. In

our study, diversity is defined in terms

of race and ethnicity as a result of

issues regarding data availability.

Our study’s objectives were two fold.

First, we sought to create an

institutional-level diversity index (DI) by

comparing the diversity of public health

graduates with the diversity of US resi-

dents between the ages of 20 and 35

years (the general age range of public

health graduates).16 Our second

objective was to evaluate the relative

contributions of characteristics such as

ownership status, geographic location,

faculty diversity, and student body di-

versity at public health educational

institutions.

The findings from our study provide a

data-driven strategy to track diversity at

the institutional level via the DI and ex-

plore factors associated with increased

diversity in the educational pipeline.

This can potentially inform future

investments and recruitment and re-

tention strategies to improve the diver-

sity of the public health educational

pipeline and eventually the public

health workforce. The DI, a diversity sta-

tistic, will also potentially enable cross

comparisons of diversity between insti-

tutions of higher public health educa-

tion in the United States. In addition, it

will provide a diversity “benchmark”

that compares the racial and ethnic

composition of the student body rela-

tive to the racial and ethnic composi-

tion of the institution’s catchment or

service area. Public health workforce

shortages are likely to worsen over

time, with a potential loss of about 57%

of the governmental workforce by

2025.17 With calls for investments in

building a sustainable workforce, the

opportunity to increase the representa-

tion of underrepresented minority

(URM) individuals is well timed.

METHODS

We derived our primary data from the

Association of Schools and Programs of

Public Health (ASPPH), which had infor-

mation available on each of its former

and current member schools and

programs for 5 academic years (2016–

2017 to 2020–2021). ASPPH represents

142 schools that are accredited or have

applied to be accredited by the Council

on Education for Public Health (of ap-

proximately 260 schools and programs

conferring public health degrees). Our

information came from ASPPH’s annual

data on faculty, annual data on the stu-

dent life cycle (i.e., applications, accep-

tances, enrollments, graduations), and

directory of members and their institu-

tional characteristics. Specifically, our

data comprised information on (1) stu-

dent cohorts’ composition according to

race/ethnicity, citizenship, degree level

(bachelor’s, master’s, doctoral), area of

study, and degree delivery type (cam-

pus based, distance learning, executive

format); (2) faculty racial/ethnic compo-

sition; and (3) each school or program’s

zip code, ownership, and institutional

type (public health program or school

of public health).

We also used American Community

Survey data from 2016 to 2020 to esti-

mate the diversity of the population in

the state where each school or pro-

gram was located, 2010 US Depart-

ment of Agriculture Rural–Urban

Commuting Area Codes to determine

the rurality of schools and programs,

and the National Center for Education

Statistics Integrated Postsecondary Ed-

ucation Data System to identify histori-

cally Black colleges and universities. We

excluded schools and programs if the

total number of US citizen graduates

was less than 10 or data on faculty and

graduate race/ethnicity were missing

(Figure A, available as a supplement to

the online version of this article at

http://www.ajph.org). Our analytic sam-

ple included 806 observations from

109 schools and programs located in

41 US states and the District of

Columbia.
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Black, Hispanic, American Indian/

Alaska Native, and Native Hawaiian/

Pacific Islander populations are re-

cognized as being historically under-

represented in science, technology,

engineering, and mathematics talent

pools.18,19 We therefore defined these

racial/ethnic groups as URM groups. To

track the diversity of graduates relative

to the diversity of the population in the

state where each school or program is

located, we constructed the DI for each

school or program in each year for

each degree level by dividing the per-

centage of URM students among do-

mestic graduates by the percentage of

URM students among state residents

20 to 35 years of age. We selected the

20- to 35-year age range because it

was the most common range among

graduates included in the ASPPH data.

We first plotted a trend line for the

average DI of the entire analytic sample

and separate trend lines for the 3 de-

gree levels. Next, we tested the associa-

tions between students, faculty, and

school or program characteristics and

student diversity. The key dependent

variable for this analysis was the per-

centage of URM students among do-

mestic graduates overall. Given the

relatively intuitive interpretation for a

percentage versus an index in a regres-

sion model, we used the percentage of

URM students as our primary depen-

dent variable rather than the DI.

The explanatory variables included

the percentages of the following:

(1) URM individuals among the popu-

lation 20 to 35 years old in the

state where each school or pro-

gram was located;

(2) international students among

graduates;

(3) domestic graduates who earned

degrees via distance learning;

(4) domestic graduates with degrees

in 1 of the 6 main areas of study

(biostatistics, epidemiology, gener-

al public health, global health, ma-

ternal and child health, and health

policy and management);

(5) full-time equivalents among URM

faculty members;

(6) faculty members of unspecified

race/ethnicity;

(7) types of school and program own-

ership (private vs public); and

(8) types of institutions (schools vs

programs of public health).

We clustered standard errors at the

school or program level so that obser-

vations across different degree levels in

different years would be correlated

within the same school or program.

We used pooled ordinary least

squares models for our main analysis

but conducted robustness checks with

school or program random effects and

year fixed effects to account for time-

invariant unobservable secular trends.

We also conducted subgroup analyses

by bachelor’s and graduate degree

levels. Finally, to account for the rela-

tionship between the diversity of gradu-

ates and the diversity of applicants, we

added the diversity of applicants 2 to 3

years before a graduation year to the

main model. In our extended analyses,

we focused on master’s degrees pro-

grams given the relatively fixed length

of the academic cycle in comparison

with bachelor’s and doctoral degree

programs.

RESULTS

Of the 109 schools and programs in

our analytic sample, almost one third

(n537) were private (Table 1). Whereas

all schools and programs conferred

master’s degrees, less than half

conferred bachelor’s degrees (41%) or

doctoral degrees (40%). The majority of

schools and programs were located in

metropolitan core areas (94%); none

were in rural areas. No school in our

sample was officially recognized as a

historically Black college or university

according to the Integrated Postsec-

ondary Education Data System.

The mean DI score was 0.78 (Table

2), implying continued underrepresen-

tation of URM students relative to

school or program’s state racial/ethnic

composition. Although mean DI scores

for Black, Native Hawaiian/Pacific Is-

lander, and American Indian/Alaska Na-

tive graduates were above 1, the score

for Hispanic graduates was less than 1

(mean50.59). We also found that

racial/ethnic minority faculty members

continue to be underrepresented in

public health. The mean percentage of

URM faculty members was 14% (9%

Black and 5% Hispanic).

Diversity Index
Trend Analysis

The mean DI trend line suggested grad-

ual improvements in diversity among

graduates over time (Figure 1). For ex-

ample, the 2014 mean DI score of 0.7

increased to slightly more than 0.8 in

2020. However, the mean score was

still less than 1, implying underrepre-

sentation of URM graduates relative to

the population they would serve. Fur-

thermore, we found differences by de-

gree level; the mean DI score was

higher for bachelor’s degrees (0.98)

than for master’s (0.82) or doctoral

(0.62) degrees.

Regression Analysis

Regression results from our ordinary

least squares model (model 1) and
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mixed-effects model (model 2) are

presented in Table 3. The adjusted re-

gression models suggested that a

1-percentage-point increase in the pro-

portion of URM residents 20 to 35

years of age in the state population was

associated with 0.3-percentage-point

increase (P< .001) in the proportion of

URM graduates among US citizen grad-

uates overall (Table 3, model 1). In addi-

tion, a 1-percentage-point increase in

the proportion of URM faculty

members was associated with a

0.7-percentage-point increase in the

proportion of URM graduates

(P< .001). Conversely, the proportion

of graduates who earned their degrees

in biostatistics was negatively associat-

ed with the proportion of URM gradu-

ates (b520.28; P< .01). The propor-

tion of URM graduates with doctoral

degrees was 8.9 percentage points

less than the proportion with bache-

lor’s degrees (P< .01), confirming the

trend line shown in Figure 1. We did

not find any significant associations be-

tween other characteristics and stu-

dent diversity.

The robustness check with school- or

program-level random effects and year

fixed effects (Table 3, model 2) con-

firmed the positive relationship be-

tween the proportion of URM graduates

among state residents 20 to 35 years of

age and the proportion of URM gradu-

ates (b50.41; P< .001). Our results

remained robust for the associations

between faculty diversity and graduate

diversity (b50.32; P< .01) and between

the proportion of biostatistics gradu-

ates and student diversity (b520.19;

P< .01).

Subgroup Analyses

The subgroup analysis by degree levels

is presented in Table A (available as a

supplement to the online version of

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

results for bachelor’s degree programs

revealed a positive relationship be-

tween the proportion of URM faculty

and graduate diversity (b50.90;

P< .001). All other statistically significant

relationships from the main models

were nonsignificant, but the direction

of the effect did not change. We also

found that bachelor’s degrees provided

by public institutions were associated

with a 14.5-percentage-point (P< .01)

higher proportion of URM graduates

than bachelors’ degrees from private

institutions. The findings from the anal-

ysis on graduate degree programs

were more aligned with the regression

results presented in Table 3.

Table B (available as a supplement

to the online version of this article at

http://www.ajph.org) includes subgroup

analyses for Black and Hispanic gradu-

ates. The results show statistically sig-

nificant relationships between the

proportion of Black or Hispanic indivi-

duals 20 to 35 years of age in the state

and the proportion of corresponding

TABLE 1— Characteristics of ASPPH Member Schools and
Programs in the Analytic Sample: United States, 2016–2020

Characteristic
Schools/Programs (n=109),

No. (%)
Observations (n=806),

No. (%)

Ownership type

Private 37 (33.94) 215 (26.67)

Public 72 (66.06) 591 (73.33)

Institution type

Public health program 48 (44.04) 178 (22.08)

School of public health 61 (55.96) 628 (77.92)

Degree levela

Bachelor’s 45 (41.28) 185 (22.95)

Master’s 109 (100.00) 454 (56.33)

Doctoral 44 (40.37) 167 (20.72)

Institution location

Metropolitan area core 103 (93.50) 781 (96.90)

Metropolitan area high
commuting

2 (1.83) 2 (0.25)

Micropolitan area core 4 (3.67) 23 (2.85)

Rural area 0 (0.00) 0 (0.00)

Historically Black college or
university

0 (0.00) 0 (0.00)

Yearb

2016 78 (71.56) 144 (17.87)

2017 87 (79.82) 153 (18.98)

2018 95 (87.16) 166 (20.60)

2019 97 (88.99) 170 (21.09)

2020 97 (88.99) 173 (21.46)

Note. ASPPH5Association of Schools and Programs of Public Health.

aThe number of schools for each degree level does not sum to the total number of schools because
1 ASPPH member can confer degrees at multiple levels.
bThe number of schools reporting each year does not sum to the total number of schools because 1
ASPPH member can confer degrees in multiple years.
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URM graduates (for Black graduates:

b50.43; P< .001; for Hispanic gradu-

ates: b50.37; P< .001).

Master’s Degree Program
Analysis

Finally, we extended our analysis to in-

clude the diversity of the school or pro-

gram’s master’s degree applicant pool

(Table C, available as a supplement to

the online version of this article at

http://www.ajph.org). The length of

study for master’s degree programs is

2 years in general, but to account for

the possibility of an extended academic

cycle we used 2 measures of applicant

diversity: (1) the proportion of URM

applicants 2 years in the past and (2)

the aggregate number of URM appli-

cants 2 years and 3 years in the past di-

vided by the aggregate total number of

domestic applicants 2 years and 3

years in the past.

Overall, our results remained robust.

Extended analyses confirmed that the

proportion of URM graduates among

state residents 20 to 35 years of age

(b50.13; P< .01, b50.13; P5 .01) and

the proportion of URM faculty mem-

bers (b50.37; P< .001, b50.46;

P< .001) were positively related to the

proportion of URM graduates in mas-

ter’s degree programs. In neither analy-

sis did we find a statistically significant

relationship between the proportion of

graduates who earned a biostatistics

degree and the proportion of URM

graduates. Most important, we found a

positive relationship between the pro-

portion of URM applicants and the pro-

portion of URM graduates (b50.73;

P< .001, b50.7; P< .001).

DISCUSSION

In this study, we used a unique ASPPH

longitudinal data set to examine institu-

tional characteristics associated with

the diversity of the association’s public

health student cohort. To our knowl-

edge, this is the first study to explore

the diversity of public health schools

and programs by creating an index of

diversity at the institutional level. Our

findings suggest that although the di-

versity of the public health educational

pipeline has shown an upward trend,

racial and ethnic minority graduates

continue to remain underrepresented

in public health. In addition, we found

that several institutional characteristics

such as faculty diversity, program de-

gree level, and area of study were asso-

ciated with the diversity of institutions’

public health student cohorts.

In our study, the mean DI score for

URM graduates across all degree levels

was 0.78, but scores varied by race and

ethnicity. For example, although the

mean DI scores for Black, Native

Hawaiian/Pacific Islander, and American

Indian/Alaska Native graduates were

greater than 1, the score for Hispanic

TABLE 2— Summary Diversity Index Statistics for Graduates,
Student Body Composition, and Faculty Composition Among
ASPPH Member Schools and Programs in the Analytic Sample:
United States, 2016–2020

No. Mean 6SD Median (Range)

Percentage of graduates by area of study

Distance learning 806 9.43620.99 0 (0–100)

Biostatistics 806 4.0867.03 0 (0–45.45)

Epidemiology 806 14.44615.53 10.5 (0–100)

General public health 806 23.24637.36 0 (0–100)

Global health 806 2.9968.90 0 (0–100)

Maternal and child health 806 1.2464.29 0 (0–40.37)

Health policy and management 806 13.75615.39 9.09 (0–81.32)

Percentage of foreign students
among grand total

806 10.64610.26 7.69 (0–48.39)

Diversity index

URM graduates 806 0.7860.47 0.68 (0–4.09)

Black graduates 806 1.0761.12 0.88 (0–12.28)

Hispanic graduates 806 0.5960.49 0.51 (0–3.94)

NH/PI graduates 785 2.26616.52 0 (0–382.89)

AI/AN graduates 805 1.4064.28 0 (0–42.04)

Percentage of FTE faculty by race/ethnicity

URM 806 14.28610.00 11.69 (0–59.14)

Black 806 8.5368.00 6.35 (0–55.26)

Hispanic 806 5.0265.82 3.42 (0–39.28)

NH/PI 806 0.2861.45 0 (0–16.42)

AI/AN 806 0.4562.88 0 (0–48.39)

Race unknown 806 2.3464.48 0 (0–37.01)

Note. AI/AN5American Indian/Alaska Native; ASPPH5Association of Schools and Programs of
Public Health; FTE5 full-time equivalent; NH/PI5Native Hawaiian/Pacific Islander;
URM5underrepresented minority.
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graduates was far less than 1, suggest-

ing that Hispanic students are signifi-

cantly underrepresented in the public

health graduate cohort. As we explored

the DI score distribution for each mi-

nority group, we found a highly skewed

distribution of Native Hawaiian/Pacific

Islander and American Indian/Alaska

Native graduates, implying that the DI

scores for those groups were driven by

a few institutions.

Our results regarding the overall lack

of diversity in the future public health

workforce are consistent with those

from a previous study conducted by

Goodman et al.13 However, our findings

provide insight into school-level

diversity relative to the diversity of the

communities in which schools and pro-

grams are located. As schools consider

strategies to improve the diversity of

their student bodies, DI scores provide

an overall assessment of areas in which

recruitment and retention efforts can

be focused. They can also serve as po-

tential tools for accountability and track

the diversity of the public health aca-

demic pipeline.

Another important finding was that

the diversity of applicants to public

health programs has improved, but di-

versity in enrollments continues to lag.

We also found that the diversity of the

student cohort decreases with higher

degree levels, with the highest diversity

at the bachelor’s degree level. This in-

creased racial/ethnic diversity among

students pursuing a bachelor’s degree

in public health has the potential to

subsequently increase diversity among

graduate students and, ultimately, fac-

ulty and leaders in public health. Racial

and ethnic minority students often face

systemic barriers to higher education

such as financial barriers and lack of

early exposure to public health

sciences. Public health schools and

programs can address these systemic

barriers through student-focused initia-

tives such as information sessions on

the application process and financial

aid and provision of grants or

scholarships and resources for URM

students (e.g., pre-entrance summer

programs, mentoring programs).13,20,21

Given its social justice focus, the

public heath discipline can be an at-

tractive career path, particularly for

those underrepresented in the

sciences and health professions (e.g.,

individuals from racial and ethnic mi-

nority groups, first-generation stu-

dents, students of low socioeconomic

status).22 In addition, COVID-19 has

brought public health to the forefront

and generated a renewed interest in

the field. According to a recent ASPPH

report, public health programs saw a

surge in interest between March 2020

and March 2021, with applications to

master’s in public health programs in-

creasing by 40%.23

As public health graduates are an es-

sential part of the educational pipeline

that feeds into the public health work-

force, this growing interest in public

health should be leveraged and mecha-

nisms for recruiting and retaining a di-

verse workforce should be prioritized.

Institutions conferring public health

degrees thus play a critical role in im-

proving the diversity of this educational

pipeline. As a result, policies to improve

the diversity of the workforce will need

to focus on diversifying the educational

pipeline through complex transforma-

tions of the education system. For

example, admission processes and

decisions need to actively incorporate

student-centric approaches such as

holistic reviews of applications as op-

posed to a focus on only grade-point

average and standardized test

scores.20,21 Also, recruitment strategies

can be intentional in terms of improv-

ing the diversity of the public health

student cohort, and schools and pro-

grams can be held accountable by
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improving the transparency and avail-

ability of their diversity data.24

Universities and colleges promulgate

“diversity plans” that propose goals for

student and faculty diversity, as well

as retention plans for maintaining di-

versity among those groups. Faculty di-

versity is viewed as important from the

perspective of offering students a

richer instructor background and pro-

viding minority students with model

instructors. The minority faculty pipe-

line, in turn, is dependent on the diver-

sity of the graduate student population,

which is connected to the diversity of

the bachelor’s student population. The

positive association between faculty di-

versity and student diversity in our

study likely suggests that schools and

programs invested in faculty diversity

are also invested in student diversity. It

could also suggest that students pay

close attention to institutional faculty

diversity when making academic deci-

sions. Thus, institutions of higher edu-

cation need to continue to make active

investments and push efforts in the re-

cruitment and retention of diverse

faculties.13

Limitations

Our study involved some limitations.

First, because of issues regarding data

availability, our conceptualization of di-

versity was limited to race/ethnicity.

Our findings are a starting point to

assess the diversity of public health

educational institutions. A holistic con-

ceptualization of diversity in the future

could consider the intersectionality of

critical factors such as income and class

with race/ethnicity. This could better

predict what drives student diversity

and highlight systemic root causes (e.g.,

poverty, lack of resources) that stymie

diversity.

Second, our analysis included only

schools and programs of public health

that are ASPPH members. Although

this limits the external validity of our

findings, our methods can be extrapo-

lated to measure diversity at schools

and programs that are not ASPPH

members. Third, because of the lack of

data, we combined racial and ethnic mi-

nority groups. To achieve the goal of

health equity, better access to granular

data on race/ethnicity and other drivers

of diversity such as income or class and

being a first-generation student is criti-

cal to track the diversity of the public

health workforce. Accreditation bodies

can incentivize institutions of higher ed-

ucation to collect such data.

TABLE 3— Associations Between State Population Racial
Diversity, Institutional Characteristics, and Diversity of
Graduates: ASPPH Member Schools and Programs, United States,
2016–2020

Percentage of URM Graduates, b (95% CI)

Model 1: OLS
(n=806)

Model 2: RE 1 FE
(n=806)

Percentage of URM graduates among
state residents aged 20–35y

0.30 (0.18, 0.41) 0.41 (0.27, 0.55)

Percent of graduates by area of study

Distance-based program 0.03 (20.04, 0.11) 0.02 (20.05, 0.10)

Biostatistics 20.28 (20.45, 20.11) 20.19 (20.33, 20.05)

Epidemiology 0.05 (20.06, 0.16) 20.01 (20.10, 0.08)

General public health 0.02 (20.05, 0.09) 0.04 (20.00, 0.09)

Global health 20.03 (20.16, 0.11) 0.13 (0.01, 0.26)

Maternal and child health 20.05 (20.28, 0.19) 20.02 (20.23, 0.19)

Health policy and management 20.03 (20.14, 0.08) 20.00 (20.08, 0.07)

Percentage of foreign graduates among
grand total

0.16 (20.01, 0.32) 0.05 (20.08, 0.17)

Percentage of FTE faculty by race/ethnicity

URM 0.70 (0.41, 0.99) 0.32 (0.10, 0.55)

Race unknown 0.06 (20.23, 0.34) 0.07 (20.20, 0.35)

Degree level (Ref5bachelor’s degree)

Master’s degree 23.65 (28.08, 0.79) 21.87 (25.59, 1.85)

Doctoral degree 28.91 (214.47, 23.34) 24.98 (210.18, 0.22)

Institution type (Ref5public health program)

Graduate school of public health 3.18 (21.16, 7.53) 2.77 (21.26, 6.81)

Institution ownership type (Ref5private)

Public 2.40 (21.47, 6.27) 0.59 (23.74, 4.92)

Constant 2.52 (25.64, 10.68)

Member RE No Yes

Year FE No Yes

Note. ASPPH5Association of Schools and Programs of Public Health; CI5 confidence interval;
FE5fixed effect; FTE5 full-time equivalent; OLS5ordinary least squares; RE5 random effect;
URM5underrepresented minority. Standard errors were clustered at the ASPPH member level. The
estimated regression coefficient represents percentage-point changes in the percentage of URM
graduates associated with 1 percentage point in each explanatory variable.
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Fourth, our data were reported by

ASPPH members and may be subject

to nonresponse error. Finally, in the DI,

the population of the state in which a

school or program was located was

used as the denominator. It is likely

that some institutions (such as privately

owned schools and programs) have

higher proportions of students who are

from outside their region. However, be-

cause a majority of the schools and

programs included in our study were

publicly owned, we used the state pop-

ulation as the denominator. Future

research can explore constructing di-

versity indexes with different denomi-

nators and weighting strategies.

Public Health Implications

We have identified opportunities for

public health schools and programs to

reflect on their role in contributing to a

diverse public health workforce. A di-

verse student body is integral to the

higher education experience in the

United States given that students gain

education not only in the classroom

but also by interacting with a wide

spectrum of fellow students. In addi-

tion, providing access to higher educa-

tion improves social mobility among

students who have historically not had

access to the opportunities that educa-

tion creates. The $7.7 billion devoted to

expanding the public health workforce

under the American Rescue Plan Act of

2021 is a window of opportunity to

make significant investments in improv-

ing the diversity of our public health

workforce.24

Data-driven strategies are necessary

for enhancing workforce diversity. How-

ever, workforce data, and more specifi-

cally diversity-related data, are not

regularly tracked nationally. To that

end, our study’s findings engender

transparency through an evidence-

driven analysis of the current state of

public health education.24
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Self-Reported Barriers to Care Among
Sexual and Gender Minority People
With Disabilities: Findings From The
PRIDE Study, 2019–2020
Shane Lamba, MPH, Juno Obedin-Maliver, MD, MPH, MAS, Jonathan Mayo, MPH, Annesa Flentje, PhD, Micah E. Lubensky, PhD,
Zubin Dastur, MS, MPH, and Mitchell R. Lunn, MD, MAS

Objectives. To examine the associations of self-reported disability status with health care access

barriers for sexual and gender minority (SGM) people.

Methods. The Population Research in Identity and Disparities for Equality (PRIDE) Study participants

lived in the United States or its territories, completed the 2019 annual questionnaire (n54961), and

self-reported their disability and health care access experiences, including whether they had a primary

care provider, were uninsured, delayed care, and were unable to obtain care. We classified disabilities

as physical, mental, intellectual, and other; compared participants to those without disabilities; and

performed logistic regression to determine the associations of disability status and health care access

barriers.

Results. SGM people with disabilities were less likely to have a usual place to seek health care (69.0% vs

75.3%; P≤ .001) and more often reported being mistreated or disrespected as reasons to delay care

(29.0% vs 10.2%; P≤ .001). SGM people with disabilities were more likely to delay care (adjusted odds

ratio [AOR]53.28; 95% confidence interval [CI]52.83, 3.81) and be unable to obtain care (AOR53.10;

95% CI52.59, 3.71).

Conclusions. Future work should address culturally competent health care to ameliorate disparities

for the SGM disability community. (Am J Public Health. 2023;113(9):1009–1018. https://doi.org/10.2105/

AJPH.2023.307333)

According to the Centers for Dis-

ease Control and Prevention

(CDC), an estimated 61 million adults

(�26%) in the United States live with a

disability, and approximately 33% of

people with disabilities do not have a

regular health care provider.1,2 Racial

and ethnic minority groups (e.g.,

Blacks/African Americans,

Hispanics/Latinos, Native Americans),

women, and older adults are at an in-

creased risk of living with a disability

over their lifetime.1,2 Documented

health disparities for people with dis-

abilities include poorer access to health

care services, experiences of discrimi-

nation, lower health insurance rates,

poorer access to medications, and

delaying or being unable to obtain care

compared with people without disabil-

ities.3–6 Additionally, people with dis-

abilities are disproportionately from

lower socioeconomic status groups,

which has been shown to affect health

care utilization rates, especially be-

cause of the inability to pay for health

care services.4,5

Although there are documented dis-

parities in health care access for people

with disabilities, few studies have ex-

plored differences in health care ac-

cess, such as having a usual place to

seek care and having a primary care

provider (PCP), for sexual and gender

minority (SGM) people with disabilities.

SGM people face numerous challenges
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when seeking health care, and access

to knowledgeable practitioners is limit-

ed; therefore, the health care needs of

SGM people are often overlooked. SGM

communities report harassment, disre-

spect, and discrimination, because of

which delays in care occur, reducing

the likelihood of receiving needed

screening tests (e.g., cisgender lesbian

women and transgender men were

less likely to complete regular cervical

cancer screening than are cisgender

heterosexual patients).7–9

SGM women, for example, had

delayed breast cancer diagnoses and

faster recurrence than did cisgender

heterosexual women.10 Transgender

people are 5 times more likely to report

poor quality of care with regard to rou-

tine visits, and (presumably cisgender)

lesbian, gay, or bisexual (LGB) people

are 2 times more likely to delay care

than are non-LGB people.11 It is evi-

dent, as we noted, that there are bar-

riers to care; unfortunately, there is

limited research about the multiplica-

tive barriers present for SGM people

living with disabilities. We expect that

the overarching barriers and unmet

needs in SGM communities are also

present in the SGM disability

community.

SGM people have been historically in-

visible in national, state, and local public

health surveillance systems through ex-

clusion of comprehensive sexual orien-

tation and gender identity questions.12

Without these questions, pervasive

SGM health gaps remain—especially

for SGM people with disabilities. SGM

people with disabilities have experi-

enced homonegative (also known as

“heterosexism”) and ableist microag-

gressions that are greatly associated

with mental health conditions such as

depression.13 Additionally, SGM cisgen-

der women with disabilities face more

discrimination and higher rates of post-

traumatic stress disorder, feelings of

anxiety, and lack of connectedness with

the lesbian, gay, bisexual, and transgen-

der (LGBT) community than do SGM

cisgender women without disabilities.

They also report poor quality of life re-

lated to their physical health.14

Consequently, several goals of

Healthy People 2030 involve promoting

steady access to health care services

and decreasing barriers to care for

people with disabilities and the lesbian,

gay, bisexual, transgender, and queer

(LGBTQ1) or SGM communities.15,16

However, current research shows that

both people with disabilities and SGM

people face barriers when seeking

health care. SGM people with disabil-

ities, an even more marginalized group,

may encounter multiple risks and bar-

riers to accessing care. We address the

existing gap in knowledge by examining

the differences in health care access

between SGM people with and without

disabilities.

METHODS

The Population Research in Identity

and Disparities for Equality (PRIDE)

Study is an online, national,

community-engaged, prospective co-

hort study of SGM adults in the United

States. Details about The PRIDE Study,

including eligibility criteria, are reported

elsewhere.17 We recruited participants

via convenience sampling through

PRIDEnet—a national network of orga-

nizations that engage with SGM

communities—digital communications,

word of mouth, and outreach at confer-

ences and events.

To be included in this analysis,

participants must have answered the

question “Do you currently identify as a

person with a disability?” Response

options were binary (yes vs no). We cat-

egorized participants into 2 cohorts:

SGM people with any disability and

SGM people with no disability. We

asked participants, “What condition(s)

or problem(s) are related to your dis-

ability identity?” We classified SGM

people with disabilities into 4 distinct

disability categories, employing the

CDC’s classification of disability as a

framework: physical (e.g., cancer, circu-

latory diseases, paralysis), mental (e.g.,

anxiety, depression, memory issues),

intellectual and developmental (e.g.,

attention deficit disorder, autism, learn-

ing disabilities), and other.18

This definition of disability focuses on

any condition of the body or mind that

makes it harder for the person to do

activities and interact with the world

around them.18 Details on the disabil-

ities in each category can be found in

Appendix A (available as a supplement

to the online version of this article at

http://www.ajph.org). The disability type

categorization was not mutually exclu-

sive; participants could select multiple

disability categories and did not choose

a primary diagnosis. There were 337

free-text disabilities that 2 authors

(S. L., M. R. L.) classified into the 4

categories. The free-text disabilities in

Appendix A, Table A, are verbatim and

unedited; there are redundancies and

misspellings.

Sociodemographic
Characteristics

We collected the data used in this study

in The PRIDE Study’s 2019 Annual

Questionnaire between July 1, 2019,

and May 28, 2020, which we adminis-

tered via Qualtrics (Qualtrics, LLC,

Provo, UT) on the study’s Web-based

research platform.17 We tabulated

sociodemographic characteristics, such
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as age, sexual orientation, gender iden-

tity, income level, and race/ethnicity.

Regarding sexual orientation, we asked

participants, “What is your current sex-

ual orientation?” and regarding gender

identity, we asked participants, “What is

your current gender identity?” Partici-

pants could select all relevant

categories.

Health Care Access

Health care access variables included

questions about whether the partici-

pant had a PCP, whether they had a

usual place of care, what type of health

care facility they utilized, and whether

they had access to transgender-related

health care. We took all the health care

access measures from the National

Health Interview Survey, excluding

questions specific to transgender

people.19

We asked participants, “Is there a

place that you usually go to when you

are sick or need advice about your

health?” with answer choices of “Yes,”

“No,” “There is no place,” “There is more

than one place,” and “I don’t know.” We

asked participants who answered the

preceding question with “Yes” or “There

is more than one place,” “Is that the

same place you usually go when you

need routine or preventive care, such

as a physical examination or checkup?”

Additional questions we asked all par-

ticipants included “Do you have a

PCP?”, “Have you seen your PCP in the

past 12months?”, and “In the past

12months, was there any time when

you did not have any health insurance

or coverage?” with response options of

“Yes,” “No,” and “I don’t know.” We also

asked them, “During the past

12months, did you have any trouble

finding a general doctor or health care

provider who would see you?” with

response options of “Yes,” “No,” “I

haven’t tried,” and “I don’t know.” We

asked participants who identified as ei-

ther a gender minority or both a gen-

der and sexual minority the following:

“In the past 12months, have you gone

to a doctor, health care provider or clin-

ic for transgender-related health care?”

and “Does the person or place who

provides your transgender-related

health care also take care of your over-

all general health?” Response choices

for both questions were “Yes,” “No,” and

“I don’t know.”

Delaying Care

The variables related to delaying care

included being denied or given lower

quality of care; being unable to access

specific tests, medical care, or treat-

ments; being mistreated or disre-

spected by health care providers; and

being denied or given lower quality

mental health care. The delay care

measures are from the National Health

Interview Survey.19

We asked participants the following

questions, which had “Yes” or “No” as

answer choices: “In the past 12months,

were you delayed in getting medical

care, tests, or treatments that you or

a health care provider believed

necessary?”, “In the past 12months,

were you unable to obtain medical

care, tests, or treatments that you or

a health care provider believed

necessary?”, “In the past 12months,

have you been denied or given lower

quality medical care?”, “Was there a

time in the past 12months when you

needed to see a health care provider

but did not because you thought you

would be disrespected or mistreated?”,

and “In the past 12months, have you

been denied or given lower quality

mental health care?”

Data Analysis

We performed analyses in SAS version

9.4 (SAS Institute, Cary, NC). We

assessed descriptive statistics for

sociodemographic characteristics by

disability status: any versus none. We

assessed the frequency of categorical

variables in the health care access and

delaying care domains as count and

percentage and compared them by us-

ing the x2 test. For these comparisons,

we included the response option of “I

don’t know” in the denominators, but

we omitted missing data.

To understand the association with

disability status and experiencing health

care access barriers, we ran separate

logistic regression models by disability

type (physical, mental, intellectual or de-

velopmental, other, and any disability).

The outcome variables were (1) having

a PCP, (2) delaying care in the past

12months, (3) being uninsured in the

past 12months, and (4) being unable to

obtain care in the past 12months. We

excluded participants from analyses

when “I don’t know” or the outcome re-

sponse was missing. SGM people with-

out disabilities were the referent group.

We used crude and adjusted logistic re-

gression models and presented asso-

ciations as odds ratios (ORs) and 95%

confidence intervals (CIs). Covariates in-

cluded in adjusted models were age,1,2,4

race/ethnicity,4–7,10 income,1,3,6 employ-

ment status,6 and education.7

We conducted sensitivity analyses to

assess the effects of rural versus urban

status and noncisgender identity in the

logistic regression models. For rural

versus urban status, we used the US

Department of Agriculture (USDA)–

provided crosswalk from participant-

provided zip code to USDA rural–urban

commuting area code (1–10; 105most

rural) as a continuous variable.20
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We assessed whether noncisgender or

cisgender status was associated with

experiencing health care barriers;

further information can be found in

Appendix B, Tables A and B (available

as a supplement to the online version

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

RESULTS

We included 4961 participants in our

study, of whom 1540 (�31%) self-

reported a disability. We found signifi-

cant differences between people with

and those without disabilities for age,

race/ethnicity, sexual orientation, gen-

der identity, income status, and educa-

tion levels (each P≤ .001). The median

age for SGM persons with disabilities

was slightly younger than those without

disabilities (29.8 years [interquartile

range (IQR)517.1] vs 32.1 years

[IQR517.6]). SGM persons with disabil-

ities were less likely to be employed

than were those without disabilities

(61% vs 81%; Table 1).

Health Care Access and
Delaying Care

Compared with SGM persons without

disabilities, those with disabilities were

less likely to have a usual place to seek

health care (69% vs 75%; P≤ .001) and

more frequently reported being mis-

treated or disrespected as reasons

to delay care (29% vs 10%; P≤ .001).

There were no significant differences

between disability status and having a

PCP (P5 .31), but those with disabilities

weremore likely to have seen their PCP

in the past 12months (P5 .02; Table 2).

SGM persons with were more likely

than were those without disabilities to

have trouble finding a health care pro-

vider (18% vs 9%; P≤ .001), and, among

gender minority participants, to not

TABLE 1— Sociodemographic Characteristics of Sexual and
Gender Minority Adults in The PRIDE Study by Disability Status:
United States, 2019–2020

Sociodemographic Characteristics
Any Disability

(n =1540)
No Disability

(n =3421)

Age, y, median (IQR) 29.8 (17.1) 32.1 (17.6)

Gender identity,a no. (%)

Agender only 14 (0.9) 15 (0.4)

Cisgender man only 82 (5.3) 479 (14.0)

Cisgender woman only 201 (13.0) 670 (19.6)

Genderqueer only 28 (1.8) 34 (1.0)

Man only 100 (6.5) 375 (11.0)

Nonbinary only 102 (6.6) 121 (3.5)

Questioning only 7 (0.5) 7 (0.2)

Transgender man only 67 (4.4) 136 (4.0)

Transgender woman only 40 (2.6) 72 (2.1)

Two-spirit only 1 (0.06) 0 (0.0)

Woman only 90 (5.8) 237 (7.0)

Another gender identity only 15 (1.0) 12 (0.4)

Multiple selections 793 (51.5) 1263 (36.9)

Noncisgender status

Cisgender 450 (29.6) 1720 (50.7)

Noncisgender 1073 (70.4) 1672 (49.3)

Missing 17 29

Sexual orientation,a no. (%)

Asexual only 40 (2.6) 80 (2.3)

Bisexual only 134 (8.7) 350 (10.3)

Gay only 200 (13.0) 859 (25.2)

Lesbian only 125 (8.1) 409 (12.0)

Pansexual only 55 (3.6) 86 (2.5)

Queer only 133 (8.7) 249 (7.3)

Questioning only 9 (0.6) 6 (0.2)

Same-gender loving only 0 (0.0) 5 (0.2)

Straight only 14 (0.9) 30 (0.9)

Two-spirit only 2 (0.1) 0 (0.0)

Another sexual orientation only 10 (0.7) 11 (0.3)

Multiple selections 815 (53.0) 1331 (39.0)

Missing 3 5

Income, $, no. (%)

0 178 (11.8) 185 (5.5)

1–20 000 631 (41.7) 775 (23.1)

20001–40000 307 (20.3) 702 (21.0)

40001–60000 199 (13.1) 554 (16.5)

60001–80000 89 (5.9) 385 (11.5)

80001–100 000 38 (2.5) 240 (7.2)

≥100 001 72 (4.7) 515 (15.2)

Missing 26 65

Continued
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have gone to a transgender-related

health care provider or clinic (51% vs

45%; P5 .02; Table 3). SGM persons

with disabilities were more likely to be

denied or given lower quality medical

care (22% vs 6%) and were more likely

to be denied or given lower quality

mental health care (15% vs 4%) than

were those without disabilities (each

P≤ .001; Table 3).

Health Care Barriers

SGM persons with physical disabilities

(adjusted odds ratio [AOR]51.56; 95%

CI51.23, 1.98) and mental disabilities

(AOR51.31; 95% CI51.08, 1.60) were

more likely to have a PCP than were

those without disabilities. SGM people

with physical (AOR54.32; 95% CI5

3.63, 5.15), mental (AOR53.61; 95%

CI53.08, 4.23), intellectual (AOR52.86;

95% CI52.32, 3.52), and other (AOR5

7.84; 95% CI54.99, 12.31) disabilities

were more likely to delay care than

were those without disabilities. SGM

people with physical (AOR54.06; 95%

CI53.31, 4.98), mental (AOR5 3.43;

95% CI52.84, 4.14), intellectual

(AOR53.25; 95% CI52.55, 4.14), and

other (AOR56.45; 95% CI54.05,

10.29) disabilities were more likely to be

unable to obtain care than were those

without disabilities (Table 4). We saw no

difference in insurance coverage after

adjusting for age, race/ethnicity, income,

employment status, and education

among all disability groups.

When examining rural–urban com-

muting area code and noncisgender

versus cisgender status as covariates,

sensitivity analyses revealed minor AOR

changes with no changes to significant

findings (Appendix B, Tables B and C).

DISCUSSION

To our knowledge, this is the first study

to examine health care access and as-

sociated barriers for SGM persons with

disabilities. We found that SGM persons

with disabilities experienced significant

barriers to health care access, including

delaying care because of mistreatment

or disrespect, being denied or given

lower quality medical care, being unin-

sured, and not having a usual place of

care. These findings show the need to

TABLE 1— Continued

Sociodemographic Characteristics
Any Disability

(n = 1540)
No Disability

(n =3421)

Education, no. (%)

High school or less 141 (9.2) 191 (5.7)

Some college 403 (26.4) 491 (14.5)

2-y college degree 87 (5.7) 115 (3.4)

4-y college degree 492 (32.2) 1185 (34.9)

Graduate school or higher 405 (26.5) 1410 (41.5)

Missing 12 29

Race/ethnicity,a no. (%)

American Indian or Alaska Native only 7 (0.5) 7 (0.2)

Asian only 23 (1.5) 97 (2.9)

Black/African American only 32 (2.1) 64 (1.9)

Hispanic only 28 (1.8) 84 (2.5)

Middle Eastern or North African only 3 (0.2) 12 (0.4)

Native Hawaiian or other Pacific
Islander only

0 (0.0) 0 (0.0)

White only 1205 (79.1) 2786 (82.9)

Another race only 12 (0.8) 11 (0.3)

Multiple selections 212 (13.9) 300 (8.9)

Missing 18 60

Employment status, no. (%)

No 604 (39.5) 635 (18.7)

Yes 925 (60.5) 2758 (81.3)

Missing 11 28

US Census region, no. (%)

Northeast (region 1) 293 (19.2) 704 (20.8)

Midwest (region 2) 335 (22.0) 660 (19.5)

South (region 3) 396 (26.0) 886 (26.1)

West (region 4) 501 (32.9) 1132 (33.4)

Other (US possessions, military
overseas)

0 (0.0) 9 (0.3)

RUCA, no. (%)

RUCA 1–3 (metropolitan) 1415 (93.0) 3144 (93.1)

RUCA 4–6 (micropolitan) 68 (4.5) 161 (4.8)

RUCA 7–9 (small town) 24 (1.6) 36 (1.1)

RUCA 10 (rural) 15 (1.0) 35 (1.0)

Missing 18 45

Note. IQR5 interquartile range; RUCA5 rural–urban commuting area. All P≤ .001, except US Census
region P5 .07 and RUCA P5 .48.
aGender identity, sexual orientation, and race/ethnicity questions allowed multiple selections.
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gather more data to fully understand

health care utilization in this specific

population, and they provide an under-

standing of the current state of health

care–related barriers for the SGM com-

munity. Many of our findings in this

study were also presented in previous

work exploring the quality of health care

for the SGM community (regardless of

disability status), including lack of cultur-

ally competent care,7,8,21–23 structural

and systemic barriers to adequate col-

lection of sexual orientation and gender

identity,22,23 and poor provider educa-

tion for comprehensive SGM health

care.11,21,22,24 Therefore, our study

serves as a call to action for public health

systems and practitioners to reduce the

barriers this population experiences.

Nearly one third of participants indi-

cated that they had a disability, which is

higher than the general population

estimate of approximately 25%.2,6,25

Prevalence data are essential to under-

standing the rates at which disability

occurs in the SGM community. It was

unclear why disability status was higher

in our cohort; a possible explanation is

that SGM people have complex health

histories or conditions,26,27 further ex-

posing SGM people to more disabling

health. Future studies should collect in-

formation regarding the onset of dis-

ability and why disability has developed

among these individuals. Nonetheless,

more research should be implemented

to better appreciate the breadth of fac-

tors affecting disability status, such as

social, cultural, and medical.

Implications of
Delaying Care

We have reported alarming differences

in the rates of delaying care for SGM

people with versus those without

TABLE 2— Differences With Health Care Access Measures for
Sexual and Gender Minority People in The PRIDE Study by
Disability Status: United States, 2019–2020

Any Disability (n =1540),
No. (%)

No Disability (n =3421),
No. (%)

Has usual place of care

No 125 (8.53) 302 (9.22)

Yes 1012 (69.08) 2468 (75.31)

More than 1 294 (20.07) 430 (13.12)

I don’t know 34 (2.32) 77 (2.35)

Missing 75 144

Has routine place of care

No 137 (10.55) 262 (9.07)

Yes 1147 (88.37) 2609 (90.31)

I don’t know 14 (1.08) 18 (0.62)

Missing 8 9

Not applicable 234 523

Trouble finding health care provider in past 12mo

No 1107 (75.51) 2758 (84.32)

Yes 268 (18.28) 277 (8.47)

I haven’t tried 72 (4.91) 220 (6.73)

I don’t know 19 (1.30) 16 (0.49)

Missing 74 150

Has a PCP

No 219 (14.93) 535 (16.36)

Yes 1216 (82.89) 2678 (81.87)

I don’t know 32 58

Seen PCP in past 12 moa

No 85 (7.10) 323 (12.19)

Yes 1104 (92.23) 2312 (87.28)

I don’t know 8 14

Uninsured in past 12mo

No 1232 (84.04) 2864 (87.48)

Yes 212 (14.46) 393 (12.00)

I don’t know 22 (1.50) 17 (0.52)

Sought transgender-related health care in past 12 mob

No 414 (50.86) 447 (44.7)

Yes 395 (48.53) 550 (55.00)

I don’t know 5 (0.61) 3 (0.30)

Transgender-related health care also takes care of your general healthc

No 157 (39.75) 221 (40.26)

Yes 233 (58.99) 319 (58.11)

I don’t know 5 (1.27) 9 (1.64)

Note. PCP5primary care provider.
aParticipants were asked this question if they had a PCP.
bOnly gender minority or both sexual minority and gender minority participants were asked this question.
cOnly gender minority or both sexual minority and gender minority participants that sought
transgender-related care in the past 12mo were asked this question.
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disabilities. SGM people with disabilities

had up to 8 times greater odds of

delaying care in the past 12months.

These were 1 to 3 times higher than in

studies on non-SGM people with dis-

abilities.3–5,28,29 The top reasons for

delaying care were the costs associated

with care, poor insurance coverage,

and lack of appointments. Our findings

support previous work that noted simi-

lar barriers of affordability, insurance

coverage, and lack of appointments as

drivers to delaying care.3,4,28,30,31 We

observed that people with disabilities

had lower socioeconomic status (e.g.,

levels of income and education) and

higher rates of unemployment. This

may explain the greater financial bar-

riers to health care access, which are

known to influence accessing care.32,33

Transportation issues and physical lim-

itations owing to disability were also

stated as barriers in the litera-

ture.3,4,28,30,31 To minimize these bar-

riers, telemedicine could be adopted to

improve access with LGBTQ1-affirming

providers.34 Although we did not find

significant differences after adjusting

for rural status, rural status may exac-

erbate barriers associated with acces-

sing care; future work should explore

the role it may play among multiple

marginalized communities.33,35 Our

data can equip public health practi-

tioners to prioritize future health

policies to decrease care costs and in-

crease appointment availability, which

would notably increase access for all

people with disabilities.36

Negative Health Care
Experiences

In addition to socioeconomic and

health care access barriers, disrespect

and mistreatment were 2 reasons that

people delayed care. SGM people with

disabilities were approximately 3 times

more likely to delay care because of

disrespect or mistreatment than were

those without disabilities. Existing

studies reported disproportionate

experiences with discrimination, mis-

treatment, stigma, and bias among

SGM people seeking health care.7,21,37

Moreover, SGM people with disabilities

feared being discriminated against in

health care settings and not being un-

derstood because of their multiple

identities.38 The participants’ responses

included hesitation interacting with

health care providers, lack of wellness

services, and poorly trained (or incom-

petent) health care systems. Combining

previous studies’ findings with this

study’s findings leads to the conclusion

that cultural sensitivity and competency

trainings for health care providers and

systems may be necessary to mitigate

SGM people with disabilities’ decisions

to delay care.

Furthermore, SGM people with dis-

abilities had 3 to 6 times higher odds of

being unable to obtain care than did

SGM people without disabilities. This

finding was compelling because a

higher proportion of those with disabil-

ities had a PCP, which we assumed

would increase their ability to obtain

care. However, having a PCP did not im-

prove access to care issues. Many rea-

sons for being unable to obtain care

were similar to the reasons for delaying

care, including costs, insurance cover-

age, and appointment availability. Nev-

ertheless, this reinforces the need to

address the barriers with policy

TABLE 3— Differences With Delaying Care Among Sexual and
Gender Minority People With Any Disability and No Disability in
The PRIDE Study: United States, 2019–2020

Delay Care Measures
Any Disability (n =1540),

No. (%)
No Disability (n =3421),

No. (%)

Delayed medical care in past 12mo

No 866 (59.03) 2746 (84.10)

Yes 601 (40.97) 519 (15.90)

Not applicable/missing 73 156

Unable to obtain medical care in past 12mo

No 1092 (74.54) 2993 (91.50)

Yes 373 (25.46) 278 (8.50)

Not applicable/missing 75 150

Denied or given lower quality care in past 12mo

No 1155 (78.20) 3070 (94.03)

Yes 322 (21.80) 195 (5.97)

Not applicable/missing 63 156

Delayed care because of disrespect or mistreatment in past 12mo

No 1073 (70.97) 3024 (89.81)

Yes 439 (29.03) 343 (10.19)

Not applicable/missing 28 54

Denied or given lower quality mental health care in past 12mo

No 1096 (84.83) 2483 (95.79)

Yes 196 (15.17) 109 (4.21)

Not applicable/missing 248 829
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changes that focus on affordability and

expanding access.

Unfortunately, disability status was

associated with trouble finding a usual

health care provider. Although we did

not assess the reasons, a qualitative

study explored the breadth of the bar-

riers faced by people with disabilities

when accessing health care services.33

The authors found that people with

disabilities were frustrated with trying

to understand their insurance coverage

and to navigate the limited provider

network lists. For these reasons, partici-

pants were delaying their care and

were unable to find providers that met

their needs.33 Additionally, the partici-

pants were concerned about high costs

and distances associated with visiting

their providers, which made it

cumbersome to both afford and re-

ceive timely care.33 These barriers are

potentially shared among all people

with disabilities, including those identi-

fying as a SGM. Several policy-level

implications, such as lowering deducti-

bles, increasing provider network

groups, and offering transportation sti-

pends for appointments in health in-

surance plans, may be necessary to

shrink the disparities experienced.

Lastly, we found associations be-

tween disability status and being unin-

sured (14.5% vs 12.0%, respectively

P≤ .001). Compared with population-

based studies,6,28,32 variation exists in

the uninsurance rates among people

with disabilities (range513%–21%).

These studies neglected to collect sexu-

al orientation and gender identity infor-

mation. However, a recent government

report noted that 12.7% of sexual mi-

nority people were uninsured, but dis-

ability identity was not assessed.39 We

add valuable information about health

insurance rates for those with disabil-

ities. Our results pinpoint a growing

area for improvement in public health

outreach, pressing local, state, and

federal agencies to target health insur-

ancemessaging that would help the

SGMdisability communities. Moreover,

future investigations should address the

relationship between health insurance

and experiencing health care barriers.

Strengths and Limitations

Our study has several strengths. First,

to the best of our knowledge, our study

is the first to investigate health care ac-

cess among SGM people with disabil-

ities. Second, our study participants

had diverse sexual orientations and

gender identities, allowing the breadth

of health care experiences and any bar-

riers experienced. Third, the study

TABLE 4— Odds Ratios of Disability Type in Relation to
Experiencing Health Care Barriers for Sexual and Gender
Minority People in The PRIDE Study: United States, 2019–2020

Health Care
Barriers No. COR (95% CI) AOR (95% CI)

Having a PCP

No disability 2678 1 (Ref) 1 (Ref)

Physical 778 1.47 (1.17, 1.83) 1.56 (1.23, 1.98)

Mental 967 1.04 (0.87, 1.25) 1.31 (1.08, 1.60)

Intellectual 419 0.95 (0.74, 1.22) 1.27 (0.98, 1.65)

Other 78 1.30 (0.70, 2.40) 1.36 (0.72, 2.57)

Any disability 1216 1.11 (0.93, 1.32) 1.32 (1.10, 1.59)

Being uninsured in past 12mo

No disability 393 1 (Ref) 1 (Ref)

Physical 124 1.19 (0.96, 1.48) 0.93 (0.74, 1.18)

Mental 185 1.38 (1.14, 1.67) 1.03 (0.84, 1.26)

Intellectual 80 1.35 (1.04, 1.75) 0.96 (0.73, 1.26)

Other 14 1.33 (0.74, 2.36) 1.01 (0.55, 1.87)

Any disability 212 1.25 (1.05, 1.50) 0.96 (0.79, 1.17)

Delaying care in past 12mo

No disability 519 1 (Ref) 1 (Ref)

Physical 412 4.49 (3.82, 5.28) 4.32 (3.63, 5.15)

Mental 520 4.18 (3.60, 4.85) 3.61 (3.08, 4.23)

Intellectual 208 3.49 (2.86, 4.26) 2.86 (2.32, 3.52)

Other 56 8.23 (5.36, 12.64) 7.84 (4.99, 12.31)

Any disability 601 3.67 (3.19, 4.22) 3.28 (2.83, 3.81)

Unable to obtain care in past 12mo

No disability 278 1 (Ref) 1 (Ref)

Physical 266 4.56 (3.78, 5.51) 4.06 (3.31, 4.98)

Mental 328 4.15 (3.48, 4.95) 3.43 (2.84, 4.14)

Intellectual 143 4.05 (3.22, 5.09) 3.25 (2.55, 4.14)

Other 37 7.38 (4.77, 11.41) 6.45 (4.05, 10.29)

Any disability 373 3.68 (3.10, 4.36) 3.10 (2.59, 3.71)

Note. AOR5 adjusted odds ratio; CI5 confidence interval; COR5 crude odds ratio; PCP5primary
care provider.
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sample was geographically diverse,

drawing participants from the entire

country. Fourth, in addition to describing

the prevalence of SGMpeople with dis-

abilities in our cohort, we differentiated

the kinds of disabilities that were pre-

sent, allowing greater understanding of

the types of disabilitiesmost prevalent.

There are also some limitations to

our findings. First, although we classi-

fied disabilities into 4 categories, the

heterogeneity in each category may

have masked the distinctness of certain

conditions. For instance, we classified

attention deficit disorder as an intellec-

tual or developmental disability; some

may consider it a mental disability

depending on the functional outcomes

associated with the condition. Second,

the race/ethnicity of the sample was

predominantly White only, and The

PRIDE Study is not a nationally repre-

sentative sample because of recruit-

ment efforts that were made by

convenience sampling. These reasons

may limit the generalizability of the

results. Third, there was a lack of preci-

sion in defining disability severity. For

example, there is variation in how

much one’s disability interferes with

their daily life. Future investigations

could assess disability severity and its

relation to health care access. Fourth,

there were no data on whether those

with disabilities received any disability

financial benefits. This information

could help examine issues with afford-

ability, which was brought up as a

barrier. Fifth, we did not assess whether

participants with cognitive or develop-

mental disabilities answered the

survey questions or whether someone

assisted them; ensuring a participant’s

comprehension of the survey questions

is necessary to capture responses from

all groups of individuals and uphold

equity.

Conclusions

We found that SGM people with disabil-

ities experienced significant barriers in

accessing health care services com-

pared with those without disabilities.

SGM people with disabilities were

younger, racially/ethnically more di-

verse, less likely to be employed, less

likely to have a usual health care pro-

vider, and more likely to have trouble

finding a provider. SGM people with

disabilities had an increased odds of

delaying care and being unable to ob-

tain health care in the past 12months,

which was markedly different from

those without disabilities. Our data sug-

gest a relationship between disability

status and experiencing health care

barriers among SGM people. Discrimi-

nation, bias, stigma, mistreatment,

costs, and physical limitations can all in-

fluence the decisions to delay care.

Overall, public health initiatives should

be tailored to improve cultural compe-

tency and address insurance coverage

for the SGM disability population.
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Benefits of Frequent HIV Testing in
the THRIVE Demonstration Project:
United States, 2015–2020
Anne A. Kimball, MD, MPH, Weiming Zhu, MD, PhD, Lei Yu, PhD, Mary R. Tanner, MD, Kashif Iqbal, MPH,
Kenneth L. Dominguez, MD, MPH, Aparna Shankar, MPH, Kate Drezner, MPH, Karen Musgrove, PhD, MEd, Eric Mayes,
William T. Robinson, PhD, Christina Schumacher, PhD, Kevin P. Delaney, PhD, Karen W. Hoover, MD, MPH, and
the THRIVE Project Team

Objectives. To describe HIV testing among clients in the Targeted Highly Effective Interventions to

Reverse the HIV Epidemic (THRIVE) demonstration project and evaluate testing frequency.

Methods.We identified factors associated with an average testing frequency of 180 days or less

compared with more than 180 days using adjusted Poisson regression models. We performed the

Kaplan–Meier survival analysis to compare time to diagnosis by testing frequency.

Results. Among 5710 clients with 2 or more tests and no preexposure prophylaxis (PrEP) prescription,

42.4% were tested frequently. Black/African American clients were 21% less likely and Hispanic/Latino

clients were 18% less likely to be tested frequently than were White clients. Among 71 Black/African

American and Hispanic/Latino cisgender men who have sex with men and transgender women with HIV

diagnoses, those with frequent testing had a median time to diagnosis of 137 days, with a diagnostic

testing yield of 1.5% compared with those tested less frequently, with 559 days and 0.8% yield.

Conclusions. HIV testing at least every 6 months resulted in earlier HIV diagnosis and was efficient.

Persons in communities with high rates of HIV who are not on PrEP can benefit from frequent testing,

and collaborative community approaches may help reduce disparities. (Am J Public Health. 2023;113(9):

1019–1027. https://doi.org/10.2105/AJPH.2023.307341)

In 2019, there were more than

36000 persons diagnosed with HIV

infection in the United States. About

70% of these diagnoses were among

gay, bisexual, and other men who have

sex with men (MSM) and transgender

women (TGW).1 Black/African American

and Hispanic/Latino persons were dis-

proportionately affected. An estimated

13% of US persons with HIV infection

were undiagnosed in 2019.2 One of the

4 pillars of the Ending the HIV Epidemic

in the US initiative, launched by the US

Department of Health and Human Ser-

vices in 2019, is to diagnose all persons

with HIV as early as possible.3

HIV testing is a key intervention

throughout both the HIV prevention

continuum and the HIV care continuum.

It allows persons with HIV to be diag-

nosed, initiate antiretroviral treatment,

and become virally suppressed, which

have the individual health benefit of pre-

serving immune function and the public

health benefit of reduced HIV transmis-

sion.4,5 HIV testing also identifies per-

sons who do not have HIV but might

benefit from preexposure prophylaxis

(PrEP) to prevent HIV acquisition.6

Since 2006, the Centers for Disease

Control and Prevention (CDC) has

recommended HIV testing at least once

for all persons aged 13 to 64 years and

at least annually for persons whose

behaviors, circumstances, or sexual

networks may be associated with in-

creased likelihood of HIV acquisition;

these persons include sexually active

MSM and TGW, sex partners of persons

with HIV infection, persons who ex-

change sex for money or drugs, and

persons who inject drugs and their sex

partners.7 The CDC recommends that

providers consider more frequent test-

ing, every 3 to 6 months, for sexually

active MSM.4 Additionally, the CDC

recommends HIV testing every 2 to

3 months for persons using long-acting
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injectable or oral PrEP.6 Persons who

might benefit from frequent HIV testing

may not seek or receive it because of

lack of awareness of HIV risk and struc-

tural and social barriers, including stig-

ma, fear, and lack of access.8

We describe HIV testing of clients in

the Targeted Highly Effective Interven-

tions to Reverse the HIV Epidemic

(THRIVE) demonstration project from

2015 to 2020 in the United States. We

identified factors associated with receipt

of frequent HIV testing and calculated

the incidence of HIV infection, time to di-

agnosis, and diagnostic testing yield per

test to evaluate the effectiveness and ef-

ficiency of frequent testing in communi-

ties with high rates of HIV diagnoses.

METHODS

In the THRIVE demonstration project,

the CDC funded 7 US health depart-

ments to develop and lead community

collaboratives to provide comprehen-

sive, culturally sensitive HIV prevention

and care services for cisgender MSM

and TGW in communities with high

numbers of Black/African American or

Hispanic/Latino MSM with HIV infec-

tion.1,9,10 The 7 THRIVE recipients were

health departments in Birmingham,

Alabama; Baltimore, Maryland; New

Orleans, Louisiana; New York, New

York; Philadelphia, Pennsylvania;

Hampton Roads, Virginia; and the Dis-

trict of Columbia. Recipients collected

longitudinal client-level data, including

HIV testing and PrEP service provision,

and reported de-identified data to the

CDC for evaluation of the effectiveness

of THRIVE. We considered anyone who

received a THRIVE-funded service, in-

cluding HIV and sexual health services

and essential support services, a

THRIVE client.

Inclusion Criteria

To describe HIV testing patterns in

THRIVE, we included all clients who

were aged 18 years or older, received

an HIV test, and had a negative result

on their first HIV test conducted in

THRIVE. To estimate the frequency of

testing, HIV incidence rates, and time

to diagnosis, we included only clients

who received 2 or more tests and ex-

cluded those who were prescribed

PrEP in THRIVE, because persons using

PrEP have a decreased risk of acquiring

HIV and, per the CDC, should be tested

for HIV every 2 to 3 months, depending

on the type of PrEP.6

Definitions

We assessed the race/ethnicity, gender

identity, and sexual behaviors of clients

because these characteristics are asso-

ciated with increased rates of HIV

diagnoses, understanding that race/

ethnicity may serve as a proxy for un-

derlying social, environmental, and

structural factors, including systemic

racism.1,11 We categorized age groups

by clients’ age at enrollment as 18 to

24, 25 to 34, 35 to 44, 45 to 54, and

55 or older years. We determined

racial/ethnic group by client self-

reported race and ethnicity and catego-

rized it as Hispanic/Latino (including

persons of any race), Black/African

American, White, other race (including

persons who identified as American

Indian/Alaska Native, Asian, Native

Hawaiian/other Pacific Islander, multira-

cial, or another race), and unknown. We

determined clients’ gender identity and

sexual behavior group by client self-

report and categorized it as cisgender

MSM, TGW, transgender men, cisgender

heterosexual men, cisgender women,

and other (including clients who could

not be assigned to 1 of the categories

because of missing data). We catego-

rized cisgender men as MSM or hetero-

sexual based on whether they reported

having sex with men. We did not stratify

other gender identity groups by sexual

behavior because of the small numbers

of persons in these groups.

Estimating Testing
Frequency

We included all types of HIV tests and

identified unique testing events with

a minimum gap of 20 days between

2 tests, accounting for the HIV infection

window period.12 We categorized cli-

ents with 2 tests performed less than

20 days apart as having 1 HIV test. We

defined frequent testing as an average

interval of 180 days or less between

tests and less frequent testing as an

interval of more than 180 days.

Statistical Analyses

We calculated the percentage increase

in the number of HIV antigen/antibody

tests performed, including lab-based

and point-of-care tests. We described

characteristics of THRIVE clients with an

initial negative HIV test result stratified

by receipt of only 1 HIV test and 2 or

more tests. We also described charac-

teristics of clients with 2 or more HIV

tests who were not prescribed PrEP,

stratified by frequency of HIV testing.

We estimated adjusted risk ratios

(ARRs) and 95% confidence intervals

(CIs) using Poisson regression models

for the association between client char-

acteristics and frequency of testing.

We adjusted for THRIVE site, age group,

race/ethnicity group, and gender identity

and sexual behavior group. We included

THRIVE site as a covariate because of

differences in the size and capacity of
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each program, as well as different so-

cial, cultural, and structural contexts in

the communities served at each site.

To estimate the incidence rate of HIV

diagnosis, we identified THRIVE clients

who were not prescribed PrEP who had

an initial negative HIV test result fol-

lowed by a positive test result with at

least 20 days between tests. We de-

scribed the number of clients with HIV

diagnoses, cumulative follow-up time

for each person with 2 or more tests,

incidence rate per 100 person-years of

follow-up time, median number of tests

per client, median interval between

tests, and diagnostic testing yield per

test stratified by race/ethnicity group

and gender identity and sexual behav-

ior group. We calculated the cumulative

follow-up time for clients diagnosed

with HIV with the time interval between

the first date of testing and the first

positive test date. For clients with no

positive tests, we calculated the cumu-

lative follow-up time as the gap be-

tween the first and last date of testing

plus 90 days of potential continued

enrollment, as clients would not be

expected to receive another HIV test

for at least 3 months.

We calculated the median number of

tests for clients who had only negative

tests using all testing data collected

and for clients diagnosed with HIV in-

fection using all testing data collected

up until the positive test. We calculated

the incidence rate per 100 person-

years by dividing the number of new

diagnoses by the cumulative follow-up

time per person-years. We calculated

the testing yield per HIV test by dividing

the number of new diagnoses by the

number of tests performed among

clients.

For Black/African American and

Hispanic/Latino cisgender MSM and

TGW, the groups with the highest

incidence of HIV in THRIVE, we performed

the Kaplan–Meier survival analysis and

used log-rank testing to compare the

time to diagnosis between clients who

received frequent testing and those

who received less frequent testing. We

assessed time to diagnosis as the time

interval between the first negative test

and the first positive test among per-

sons diagnosed with HIV infection. We

determined the median time to diagno-

sis among Black/African American and

Hispanic/Latino cisgender MSM and

TGW diagnosed with HIV infection

and compared persons who received

frequent testing with those who re-

ceived less frequent testing. We per-

formed all analyses using SAS version

9.4 (SAS Institute, Cary, NC) and pre-

pared figures using R version 4.1.1

(RStudio, Boston, MA).

RESULTS

Overall, THRIVE provided HIV testing

for 29687 clients with an initial negative

HIV test (Table 1). The number of lab-

based antigen/antibody HIV tests per-

formed in THRIVE increased 253%, from

2256 in 2016 to 7953 in 2019, and the

number of point-of-care antigen/

antibody tests increased 449%, from

1171 to 6427. Most clients (71.7%) re-

ceived only 1 HIV test, and this did not

vary by age or race/ethnicity. Almost

half of cisgender MSM (4653; 44.2%)

and more than half of TGW (429; 51.9%)

received 2 or more tests.

Among 5710 clients who received 2

or more HIV tests and were not pre-

scribed PrEP (Figure A, available as a

supplement to the online version of

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

42.4% received frequent HIV testing

(Table 2). Clients aged 18 to 24 years

were more likely to receive frequent

testing than were those aged 35 to

44 years, with an ARR of 1.15 (95% CI5

1.01, 1.31), after adjusting for THRIVE

site, race/ethnicity group, and gender

identity and sexual behavior group.

Compared with White clients, Black/

African American clients were 21%

less likely to receive frequent testing

(ARR50.79; 95% CI50.70, 0.90) and

Hispanic/Latino clients were 18% less

likely (ARR50.82; 95% CI50.70, 0.96).

Compared with cisgender heterosexual

men, MSM were 25% more likely to re-

ceive frequent testing (ARR51.25; 95%

CI51.11, 1.41), TGW were 24% more

likely (ARR51.24; 95% CI50.99, 1.54),

and cisgender women were 15% more

likely (ARR51.15; 95% CI51.01, 1.31).

Among all 5710 clients, 92 were diag-

nosed with HIV infection while enrolled

in THRIVE during 8432.2 observed

person-years, with an incidence rate

of 1.1 per 100 person-years (Table 3).

Among 92 clients diagnosed with HIV in-

fection, 72 were cisgender MSM, 6 were

TGW, 6 were cisgender women, and 8

were cisgender heterosexual men

(Table 3; Table A, available as a supple-

ment to the online version of this article

at http://www.ajph.org). The highest in-

cidence rates were among cisgender

MSM (2.0 per 100 person-years) and

TGW (1.7 per 100 person-years). By

known race/ethnicity group, the highest

incidence rates were observed among

Black/African American TGW (3.7 per

100 person-years), Black/African Ameri-

can MSM (3.1 per 100 person-years),

and Hispanic/Latino MSM (1.9 per

100 person-years). The diagnostic

testing yield per HIV test was highest

among Black/African American TGW

(1.6%), Black/African American MSM

(1.4%), and Hispanic/Latino MSM (0.8%).

Among 1819 Black/African American

and Hispanic/Latino cisgender MSM

and TGW, 71 were diagnosed with

HIV infection during an observed
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2717.4 person-years, with an incidence

rate of 2.6 per 100 person-years and a

testing yield of 1.2% per test. Among

these clients, 71.8% received frequent

testing. The testing yield per test

among clients with frequent testing

was 1.5% compared with a testing yield

of 0.8% among those with less frequent

testing. Clients with frequent testing

had a shorter time to diagnosis (or end

of follow-up period) than did those who

received less frequent testing (P< .001).

Clients diagnosed with HIV infection

who received frequent testing had a

shorter median time to diagnosis

(137 days; IQR583–503) than did

those who received less frequent test-

ing (559 days; IQR5311–709; Figure 1).

DISCUSSION

THRIVE successfully implemented sen-

sitive antigen/antibody HIV testing for

the priority populations of cisgender

MSM and TGW. Black/African American

and Hispanic/Latino MSM and TGW

had the highest HIV incidence rates in

THRIVE, mirroring the epidemiology of

HIV in the United States.1 Among this

group of THRIVE clients with high inci-

dence rates, we found that clients with

frequent testing had shorter time to di-

agnosis than did those who tested less

frequently. Frequent testing was also

efficient, with a high diagnostic testing

yield per test among tests performed in

TABLE 1— Characteristics of Clients Enrolled in THRIVE by the Number of HIV Tests: United States,
2015–2020

Clients, No. (%)

Total 1 HIV Testa ≥2 HIV Testsb

Total 29 687 21289 8398

Age group, y

18–24 8 223 6069 (28.5) 2 154 (25.6)

25–34 11 086 7458 (35.0) 3 628 (43.2)

35–44 5 081 3590 (16.9) 1 491 (17.8)

45–54 2 868 2192 (10.3) 676 (8.0)

≥ 55 2 398 1959 (9.2) 439 (5.2)

Unknown/missing 31 21 (0.1) 10 (0.1)

Race/ethnicity

White 4 341 3259 (15.3) 1 082 (12.9)

Black/African American 18 341 13 537 (63.6) 4 804 (57.2)

Hispanic/Latinoc 4 603 2916 (13.7) 1 687 (20.1)

Otherd 1 709 1070 (5.0) 639 (7.6)

Unknown 693 507 (2.4) 186 (2.2)

Gender identity/sexual behavior

Cisgender MSM 10526 5873 (27.6) 4 653 (55.4)

TGW 827 398 (1.9) 429 (5.1)

TGM 287 169 (0.8) 118 (1.4)

Cisgender women 8729 7285 (34.2) 1 444 (17.2)

Cisgender heterosexual men 9099 7393 (34.7) 1 706 (20.3)

Othere 219 171 (0.8) 48 (0.6)

Prescribed PrEP

Yes 3 887 1199 (5.6) 2 688 (32.0)

No 25 800 20 090 (94.4) 5 710 (68.0)

Note. MSM5 gay, bisexual, and other men who have sex with men; PrEP5preexposure prophylaxis; TGM5 transgender men; TGW5 transgender
women; THRIVE5Targeted Highly Effective Interventions to Reverse the HIV Epidemic demonstration project.

aIncludes clients with only 1 HIV test with a negative result. Only tests >20 d apart were considered to be independent testing events.
bIncludes clients with ≥2 HIV tests among those with an initial negative HIV test and >20 d between tests.
cHispanic/Latino clients can be of any race.
dOther includes clients who self-identified as American Indian/Alaska Native, Asian, Native Hawaiian/other Pacific Islander, and other.
eIncludes clients with missing gender identity or sexual behavior variables.
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this group. These findings can inform

HIV testing recommendations for per-

sons not using PrEP and can serve as

inputs in modeling studies of HIV trans-

mission and cost-effectiveness.

Despite implementation of culturally

sensitive programs, Black/African Amer-

ican and Hispanic/Latino THRIVE clients

were less likely to receive frequent

testing than were White clients, under-

scoring ongoing disparities in HIV pre-

vention that were not eliminated during

the project period. Persons in racial and

ethnic minority groups and sexual and

gender minority groups who are dispro-

portionately affected by HIV, and who

may benefit most from frequent HIV

testing, often encounter social and

structural barriers that adversely affect

their health.13 These social and struc-

tural factors, including systemic racism,

poverty, stigma, and discrimination, pre-

vent equity in receipt of HIV prevention

services.8,14 Collaborative, culturally

sensitive, community-tailored programs

like THRIVE can increase the use of HIV

testing and PrEP and can help to reduce

disparities,15 but additional large-scale

and long-term interventions may be

needed to overcome the long-standing,

deeply rooted barriers that drive

disparities.

THRIVE successfully engaged a

large number of MSM and TGW in

HIV testing, the first step in receipt

of HIV prevention and care services.

TABLE 2— Characteristics Associated With Frequent Testing Among THRIVE Clients With ≥2 HIV Tests
and Not Prescribed PrEP: United States, 2015–2020

Clients, No. (%)

ARR (95% CI)dTotala
Testing Frequency of

>180 db

Testing Frequency of
≤180 dc

Total 5 710 3289 (57.6) 2 421 (42.4)

Age group at enrollment, y

18–24 1747 982 (56.2) 765 (43.8) 1.15 (1.01, 1.31)

25–34 2287 1288 (56.3) 999 (43.7) 1.10 (0.97, 1.24)

35–44 907 543 (59.9) 364 (40.1) 1 (Ref)

45–54 433 261 (60.3) 172 (39.7) 1.04 (0.86, 1.24)

≥55 334 214 (64.1) 120 (35.9) 0.97 (0.79, 1.19)

Unknown/missing 2 1 (50.0) 1 (50.0) 1.27 (0.18, 9.05)

Race/ethnicity

White 730 286 (39.2) 444 (60.8) 1 (Ref)

Black/African American 3633 2293 (63.1) 1 340 (36.9) 0.79 (0.70, 0.90)

Hispanic/Latinoe 918 486 (52.9) 432 (47.1) 0.82 (0.70, 0.96)

Otherf 329 170 (51.7) 159 (48.3) 0.85 (0.70, 1.04)

Unknown 100 54 (54.0) 46 (46.0) 0.78 (0.57, 1.07)

Gender identity/sexual behavior

Cisgender MSM 2465 1190 (48.3) 1 275 (51.7) 1.25 (1.11, 1.41)

TGW 225 116 (51.6) 109 (48.4) 1.24 (0.99, 1.54)

TGM 93 55 (59.1) 38 (40.9) 1.00 (0.71, 1.41)

Cisgender women 1328 825 (62.1) 503 (37.9) 1.15 (1.01, 1.31)

Cisgender heterosexual men 1566 1085 (69.3) 481 (30.7) 1 (Ref)

Otherg 33 18 (54.5) 15 (45.5) 1.07 (0.64, 1.80)

Note. ARR5 adjusted risk ratio; CI5 confidence interval; MSM5 gay, bisexual, and other men who have sex with men; PrEP5preexposure prophylaxis;
TGM5 transgender men; TGW5 transgender women; THRIVE5 Targeted Highly Effective Interventions to Reverse the HIV Epidemic demonstration
project.

aIncludes clients with ≥2 HIV tests > 20 d apart among those with an initial negative HIV test result and not prescribed PrEP in THRIVE.
bLess frequent testing was defined as an average interval of > 180 d between tests.
cFrequent testing was defined as an average interval of ≤180 d between tests.
dAdjusted for THRIVE site, age group, racial/ethnic group, and gender identity/sexual behavior group.
eHispanic/Latino clients can be of any race.
fOther includes clients who self-identified as American Indian/Alaska Native, Asian, Native Hawaiian/other Pacific Islander, and other.
gIncludes clients with missing gender identity/sexual behavior variables.
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Frequent testing resulted in earlier di-

agnosis of HIV infection, which has both

individual and public health benefits.

Early initiation of antiretroviral therapy

supports viral suppression, leading to

reduced HIV-related morbidity and

mortality and prevention of community

transmission.4,5 A negative HIV test is

an opportunity to discuss HIV preven-

tion options and, when appropriate, to

start PrEP.6 Although many MSM and

TGW were tested frequently in THRIVE,

large proportions received only 1 HIV

test or were tested less frequently.

Interventions are needed to increase

HIV testing coverage and frequency of

testing of persons in communities with

a high prevalence of HIV or with beha-

viors associated with HIV acquisition.

Among MSM and TGW, about 20% self-

reported that they had not received an

HIV test in the previous 12 months.16

A nationally representative study of vis-

its to ambulatory health care providers

found that HIV testing must increase

at least threefold among US men to

provide universal testing coverage.17

Increasing routine HIV testing coverage

and increasing the frequency of testing

among persons with risk factors will re-

quire interventions in both clinical and

public health settings. Innovative strate-

gies include self-test kit distribution and

clinical decision support tools that are

programmed in electronic health re-

cord systems to generate automated

test orders.13,18,19 Community-based

programs that are tailored for the local

context may also help to increase fre-

quent HIV testing among persons who

may benefit.

Limitations

Although this analysis has many

strengths, including an analysis of

longitudinal data from a large cohort of
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Black/African American and Hispanic/

Latino MSM and TGW, it has at least

4 limitations. First, we were unable to

evaluate clients’ behaviors that might

be associated with acquisition of HIV,

such as frequency of sexual and injec-

tion drug use behaviors, because these

data were not collected in THRIVE. If a

client disclosed behaviors to their pro-

vider, they might have been tested

more frequently. We were also unable

to assess clients’ intent or motivation

for testing and whether the clients’

health care providers recommended

HIV testing. Given the high rates of

persons diagnosed with HIV infection

in the priority populations served by

THRIVE, we assumed that most clients

were at substantial risk of acquiring HIV

and would probably have benefited

from frequent testing.

Second, in this analysis, we could not

assess whether a client received an HIV

test or an HIV diagnosis outside the

THRIVE collaborative, as data were col-

lected only on the services provided by

members of the collaborative, so we

might have underestimated the propor-

tion of clients who were frequently tested

or diagnosed with HIV. Third, if a client’s

gender identity and sexual behavior

group was misclassified, we might have

underestimated the number of Black/

African American and Hispanic/Latino

cisgender MSM and TGW who were

tested. If clients experienced differential

levels of stigma, certain gender identities

and sexual behaviors might have been

underreported. Fourth, HIV testing pat-

terns observed in THRIVE may not be

generalizable to other populations, com-

munities, or geographic locations.

Public Health Implications

HIV testing is the first step to receipt

of HIV prevention and care services.

Frequent HIV testing, at least every

6 months, identified HIV infections

earlier, with shorter time to diagnosis,

and was efficient, with high testing yield

for persons in the priority populations

who are disproportionately affected

by HIV. Although interventions were

implemented in THRIVE jurisdictions

to increase community collaboration

and to provide culturally sensitive and

community-tailored HIV prevention

services, we observed disparities in

the frequency of HIV testing. Additional

long-term, multifaceted programs may

be needed to increase HIV testing among

persons in priority populations and

to overcome the social and structural
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FIGURE 1— Time to Diagnosis of HIV Infection or End of Follow-Up and Frequency of Testing Among Black/African
American and Hispanic/Latino Cisgender Gay, Bisexual, and Other MenWho Have Sex With Men (MSM) and Transgen-
der Women (TGW) Who (a) Had ≥2 HIV Tests >20 Days Apart, Had an Initial Negative HIV Test Result, and Were Not
Prescribed Preexposure Prophylaxis; and (b) Were Diagnosed With HIV Infection: THRIVE, United States, 2015–2020

Note. THRIVE5 Targeted Highly Effective Interventions to Reverse the HIV Epidemic demonstration project. The sample size in part a was n51819; we used
a log-rank test to compare the time to diagnosis between those with frequent and those with less frequent testing (P< .001). The sample size in part b was
n571. Dashed lines represent median time to diagnosis. The median time to diagnosis among persons with frequent testing was 137 days (interquartile
range [IQR]583–503) and among persons with less frequent testing was 559 days (IQR5311–709).
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barriers that drive disparities in HIV inci-

dence.

ABOUT THE AUTHORS
Anne A. Kimball, Weiming Zhu, Mary R. Tanner,
Kashif Iqbal, Kenneth L. Dominguez, Kevin P.
Delaney, and Karen W. Hoover are with the
Division of HIV Prevention, Centers for Disease
Control and Prevention, Atlanta, GA. Lei Yu is with
the DLH Corporation, Atlanta. Aparna Shankar is
with the New York City Department of Health and
Mental Hygiene, New York, NY. Kate Drezner is
with the District of Columbia Department of
Health, Washington, DC. Karen Musgrove is with
Birmingham AIDS Outreach, Birmingham, AL. Eric
Mayes is with the Virginia Department of Health,
Richmond. William T. Robinson is with the Louisiana
Office of Public Health and Louisiana State University
Health Sciences Center, New Orleans. Christina
Schumacher is with the Center for Child and Com-
munity Health Research, Johns Hopkins School of
Medicine, Baltimore, MD.

CORRESPONDENCE
Correspondence should be sent to Karen W.
Hoover, Centers for Disease Control and Prevention,
1600 Clifton Rd NE, Atlanta, GA 30329 (e-mail:
khoover@cdc.gov). Reprints can be ordered at
http://www.ajph.org by clicking the “Reprints” link.

PUBLICATION INFORMATION
Full Citation: Kimball AA, Zhu W, Yu L, et al. Bene-
fits of frequent HIV testing in the THRIVE demon-
stration project: United States, 2015–2020. Am J
Public Health. 2023;113(9):1019–1027.

Acceptance Date: May 16, 2023.

DOI: https://doi.org/10.2105/AJPH.2023.307341

CONTRIBUTORS
A. A. Kimball drafted and revised the article. A. A.
Kimball and W. Zhu assisted with the analysis.
A. A. Kimball, W. Zhu, K. P. Delaney, and K.W.
Hoover conceptualized and designed the study.
W. Zhu reviewed the analysis. W. Zhu, L. Yu, M. R.
Tanner, K. Iqbal, K. L. Dominguez, A. Shankar, K.
Drezner, K. Musgrove, E. Mayes, W. T. Robinson,
C. Schumacher, K. P. Delaney, and K.W. Hoover
critically reviewed the article for important intel-
lectual content. L. Yu performed the analysis.
M. R. Tanner, K. Iqbal, K. L. Dominguez, A. Shankar,
K. Drezner, K. Musgrove, E. Mayes, W. T. Robinson,
and C. Schumacher contributed to study design
and data interpretation and assisted with data
collection and with design and implementation
of the demonstration project that generated the
data. All authors approved publication of the final
version of the article and agreed to be accountable
for all aspects of the work.

ACKNOWLEDGMENTS
This work was supported by the Centers for
Disease Control and Prevention (CDC) and the Mi-
nority HIV/AIDS Fund (cooperative agreement
PS15-1509).

We would like to acknowledge contributors to
this article from the Targeted Highly Effective
Interventions to Reverse the HIV Epidemic
(THRIVE) Project team: Benjamin Tsoi, Anthony
Fox, Kenneth Pettigrew, Michael Kharfen, Jacquelyn
Bickham, Anthony James, and Jacky Jennings.
Note. The findings and conclusions in this arti-

cle are those of the authors and do not necessar-
ily represent the official position of the CDC.

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

HUMAN PARTICIPANT
PROTECTION
The Centers for Disease Control and Prevention
determined the THRIVE demonstration project
to be nonresearch and exempt from institutional
review board review.

REFERENCES

1. Centers for Disease Control and Prevention. Di-
agnoses of HIV infection in the United States and
dependent areas 2019. Available at: https://www.
cdc.gov/hiv/library/reports/hiv-surveillance/vol-32/
index.html. Accessed March 10, 2022.

2. US Department of Health and Human Services.
AHEAD: America’s HIV epidemic analysis dash-
board. Available at: https://ahead.hiv.gov.
Accessed March 11, 2022.

3. Centers for Disease Control and Prevention. End-
ing the HIV epidemic in the US (EHE). Available at:
https://www.cdc.gov/endhiv/index.html. Accessed
March 10, 2022.

4. Centers for Disease Control and Prevention.
Recommendations for HIV screening of gay, bi-
sexual, and other men who have sex with men—
United States, 2017. MMWR Morb Mortal Wkly Rep.
2017;66(31):830–832. https://doi.org/10.15585/
mmwr.mm6631a3

5. Cohen MS, Chen YQ, McCauley M, et al. Antire-
troviral therapy for the prevention of HIV-1 trans-
mission. N Engl J Med. 2016;375(9):830–839.
https://doi.org/10.1056/NEJMoa1600693

6. Centers for Disease Control and Prevention.
Preexposure Prophylaxis for the Prevention of HIV
Infection in the United States—2021 Update: A Clini-
cal Practice Guideline. December 2021. Available
at: https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-
prep-guidelines-2021.pdf. Accessed March 10,
2022.

7. Centers for Disease Control and Prevention. Re-
vised recommendations for HIV testing of adults,
adolescents, and pregnant women in health-care
settings. MMWR Recomm Rep. 2006;55(RR-14):1–17;
quiz CE1-4. Available at: https://www.cdc.gov/
mmwr/preview/mmwrhtml/rr5514a1.htm.
Accessed June 22, 2023.

8. Kobrak P, Remien RH, Myers JE, et al. Motivations
and barriers to routine HIV testing among men
who have sex with men in New York City. AIDS
Behav. 2022;26(11):3563–3575. https://doi.org/
10.1007/s10461-022-03679-5

9. Centers for Disease Control and Prevention.
THRIVE. Available at: https://www.cdc.gov/hiv/
research/thrive/index.html. Accessed March 10,
2022.

10. Tanner MR, Iqbal K, Dominguez KL, Zhu W, Obi J,
Hoover KW. Key factors for successful implemen-
tation of HIV prevention services by THRIVE com-
munity collaboratives. Public Health Rep. 2022;
137(2):310–316. https://doi.org/10.1177/003
33549211005793

11. Boyd RW, Lindo EG, Weeks LD, McLemore MR.
On racism: a new standard for publishing on
racial health inequities. July 2, 2020. Available
at: https://www.healthaffairs.org/do/10.1377/
forefront.20200630.939347/full. Accessed March
10, 2022.

12. Centers for Disease Control and Prevention. Un-
derstanding the HIV window period. 2022. Avail-
able at: https://www.cdc.gov/hiv/basics/hiv-testing/
hiv-window-period.html. Accessed June 28, 2022.

13. Andrasik M, Broder G, Oseso L, Wallace S, Rentas F,
Corey L. Stigma, implicit bias, and long-lasting pre-
vention interventions to end the domestic HIV/AIDS
epidemic. Am J Public Health. 2020;110(1):67–68.
https://doi.org/10.2105/AJPH.2019.305454

14. Centers for Disease Control and Prevention. Esti-
mated annual number of HIV infections—United
States, 1981–2019. MMWR Morb Mortal Wkly Rep.
2021;70(22):801–806. https://doi.org/10.15585/
mmwr.mm7022a1

15. Tanner MR, Zhu W, Iqbal K, et al. HIV Pre-
exposure prophylaxis services for Black and
Hispanic/Latino gay, bisexual, and other men
who have sex with men and transgender women
in THRIVE, 2015–2020. J Acquir Immune Defic
Syndr. 2023;92(4):286–292. https://doi.org/10.
1097/QAI.0000000000003138

16. Centers for Disease Control and Prevention.
National HIV behavioral surveillance reports on
men who have sex with men and transgender
women. Available at: https://www.cdc.gov/hiv/
statistics/systems/nhbs/index.html. Accessed
June 28, 2022.

17. Hoover KW, Khalil GM, Cadwell BL, Rose CE,
Peters PJ. Benchmarks for HIV testing: what is
needed to achieve universal testing coverage at
US ambulatory healthcare facilities. J Acquir Im-
mune Defic Syndr. 2021;86(2):e48–e53. https://
doi.org/10.1097/QAI.0000000000002553

18. Katz DA, Golden MR, Hughes JP, Farquhar C,
Stekler JD. HIV self-testing increases HIV testing
frequency in high-risk men who have sex with
men: a randomized controlled trial. J Acquir Im-
mune Defic Syndr. 2018;78(5):505–512. https://
doi.org/10.1097/QAI.0000000000001709

19. Marcelin JR, Tan EM, Marcelin A, et al. Assess-
ment and improvement of HIV screening rates
in a Midwest primary care practice using an elec-
tronic clinical decision support system: a quality
improvement study. BMC Med Inform Decis Mak.
2016;16:76. https://doi.org/10.1186/s12911-016-
0320-5

RESEARCH & ANALYSIS

Research Peer Reviewed Kimball et al. 1027

A
JP
H

Sep
tem

b
er

2023,Vol113,N
o.

9

mailto:khoover@cdc.gov
http://www.ajph.org
https://doi.org/10.2105/AJPH.2023.307341
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-32/index.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-32/index.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-32/index.html
https://ahead.hiv.gov
https://www.cdc.gov/endhiv/index.html
https://doi.org/10.15585/mmwr.mm6631a3
https://doi.org/10.15585/mmwr.mm6631a3
https://doi.org/10.1056/NEJMoa1600693
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2021.pdf
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2021.pdf
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5514a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5514a1.htm
https://doi.org/10.1007/s10461-022-03679-5
https://doi.org/10.1007/s10461-022-03679-5
https://www.cdc.gov/hiv/research/thrive/index.html
https://www.cdc.gov/hiv/research/thrive/index.html
https://doi.org/10.1177/00333549211005793
https://doi.org/10.1177/00333549211005793
https://www.healthaffairs.org/do/10.1377/forefront.20200630.939347/full
https://www.healthaffairs.org/do/10.1377/forefront.20200630.939347/full
https://www.cdc.gov/hiv/basics/hiv-testing/hiv-window-period.html
https://www.cdc.gov/hiv/basics/hiv-testing/hiv-window-period.html
https://doi.org/10.2105/AJPH.2019.305454
https://doi.org/10.15585/mmwr.mm7022a1
https://doi.org/10.15585/mmwr.mm7022a1
https://doi.org/10.1097/QAI.0000000000003138
https://doi.org/10.1097/QAI.0000000000003138
https://www.cdc.gov/hiv/statistics/systems/nhbs/index.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/index.html
https://doi.org/10.1097/QAI.0000000000002553
https://doi.org/10.1097/QAI.0000000000002553
https://doi.org/10.1097/QAI.0000000000001709
https://doi.org/10.1097/QAI.0000000000001709
https://doi.org/10.1186/s12911-016-0320-5
https://doi.org/10.1186/s12911-016-0320-5


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



Erratum In: “Beyond #StopAAPIHate:
Expanding the Definition of Violence
Against Asian Americans”

In: Fan CA. Beyond #StopAAPIHate: expanding the definition of violence against Asian Americans. Am J Public Health.

2022;112(4):604–606.

When originally published, the online version of the article listed the incorrect correspondence information. Corre-

spondence should be sent to Carolyn A. Fan, BA, Department of Health Systems and Population Health, University of

Washington School of Public Health, 1959 NE Pacific St, Magnuson Health Sciences Center, Seattle, WA, 98195 (e-mail:

cfan5@uw.edu).

This change does not affect the article’s conclusions.
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