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Nuclear Weapons Kill
People Even When
Not Used

Jonathan M. Samet, MD, MS

Colorado School of Public Health

Most likely those reading this edi-

torial will have seen Oppenhei-

mer, the 2024 Academy Award–winning

film about J. Robert Oppenheimer,

who led the Manhattan Project as it

developed the first atomic bombs and

launched the atomic age. Beyond the

tragic consequences of the Hiroshima

and Nagasaki bombings, the nuclear

age that began with the Manhattan

Project has had profound implications

for the health of nuclear workers and

the public throughout the world.

Let’s start with the atomic bomb survi-

vors, many participating in epidemiologi-

cal studies that began in the late 1940s.

The survivors receive medical care and

other support under the Japanese gov-

ernment’s Atomic Bomb Survivors’ Sup-

port Law. They, and their children, have

contributed to the world by allowing

their health to be tracked. We have

learned from them how radiation

increases cancer risk; that information

has long been the foundation for radia-

tion protection. Following the bombings,

the survivors experienced an almost im-

mediate epidemic of acute leukemia fol-

lowed later by a radiation dose–related

rise in risks of most adult cancers.

Decades after the blasts, the survivors

experienced an unexpected increase in

heart disease risk and a general

shortening of their life spans. For the

survivors’ children, a critical and still

incompletely addressed question is

whether they will experience transge-

nerational effects. These studies are

carried out by a unique Japan–US

binational organization, the Radiation

Effects Research Foundation. Looking

forward, the foundation’s researchers

will build on the survivors’ legacy by

using 21st century science and more

than 2 million biological samples (e.g.,

blood) to deepen understanding of how

radiation injures the body.

The starting point for making nuclear

weapons is uranium. After World War II,

demand for uranium soared as the nu-

clear arms race drove the buildup of ever

larger stockpiles of bombs. The launching

of nuclear power added to the need for

uranium. By the 1950s, thousands

HISTORY CORNER

53 YEARS AGO

Abortion—1970

The recent changes in the abor-

tion laws have opened a veritable

Pandora's Box from which myriads

of problems are spewing forth.

These are urgent problems requir-

ing rapid solutions—solutions

that will tax the ingenuity of the

consumer, the health professional,

the legal and administrative com-

munity, and government, at na-

tional, state, and local levels. Can

the public be adequately served?

Can professional standards be

maintained in the face of increas-

ing demand? Are current patterns

of health care delivery and current

patterns of payment for services

still applicable or are they now out-

moded? Do we go the in-hospital

route or the “come-and-go” outpa-

tient route? Is professional man-

power sufficiently available to cope

with demand? Is there need for a

new type of health professional?

Will conventional maternity care

and family planning services suffer

a relapse? Will illegitimacy,

unwanted pregnancy, and illegal

induced abortion be reduced

or eliminated? Will legal abortion

be available and within the finan-

cial reach of all socioeconomic

and ethnic groups? It was to

these questions that the sympo-

sium, “Abortion-1970,” directed

itself.
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worked underground as miners and

aboveground as millers, operating the

mills that produced yellowcake.

As uraniummining took off in the

Colorado Plateau, historical evidence

indicted radon as a potential cause of

lung cancer, and the US Public Health

Service undertook an epidemiological

study of miners in the region. By the early

1960s, that study showed excess lung

cancer. Because all uranium was mined

for the Atomic Energy Commission

through 1971, the US government had

jurisdiction for protecting the miners’

health but did not do enough. A radon

exposure standard for miners was even-

tually implemented but too late, and it

was not low enough to prevent a still on-

going lung cancer epidemic among the

former miners. The millers were exposed

to radon and also to uranium and are at

risk for cancer as well as lung and kidney

problems. There is also a legacy of envi-

ronmental contamination at uranium-

mining and -milling sites, a particular

concern for the Navajo Nation.

There are other points for radiation ex-

posure in the cycle of producing and test-

ing nuclear weapons. At the start of the

atomic age, there were fatal accidents

during the Manhattan Project at Los

Alamos, NewMexico. Workers were ex-

posed to radiation in other Manhattan

Project facilities. Workers at Rocky Flats

were exposed to plutonium and berylli-

um. Military personnel, stationed as

observers at test blasts, are another

broad class of exposed individuals, as are

people (the downwinders) in communi-

ties where the fallout drifted. Nuclear fall-

out spread globally from testing by the

United States and five other countries.

Thus, nuclear weapons have harmed

the health of diverse groups in the

United States: the “atomic veterans,” the

downwinders, the Atomic Energy Com-

mission and later Department of Energy

workers, and uraniumminers and mill-

ers. Compensation schemes are in place

for these groups, albeit too late for many.

The Department of Energy workers are

covered for beryllium-related problems

and radiogenic cancers. The Atomic

Veterans can participate in a Veterans

Administration program and are also eli-

gible for compensation from the Radia-

tion Exposure Compensation Act (RECA).

RECA, first passed in 1990, was

amended in 2000, and was extended for

two years in 2022. It expired in 2024. It

covered downwinders, those exposed to

radiation at test sites, and uranium

miners (and later millers). It includes an

apology: “The Congress apologizes on be-

half of the Nation to the individuals de-

scribed in subsection (a) and their families

for the hardships they have endured.”

That apology was included because the

government had not acknowledged the

risks to the downwinders or protected

the uraniumminers and millers.

Unfortunately, it is clear that the

production of nuclear weapons will

continue—in the United States and

elsewhere. There are currently nine

countries with nuclear weapons, total-

ing almost 13000. The existence of nu-

clear weapons has been posed as a

deterrent to major conflicts and wars

because the consequences of their use

is civilization ending. We have enough

postapocalyptic fiction and film to help

imagine the planet after an exchange

of atomic weapons. For the present,

there are people who have been

harmed by the production and testing

of nuclear weapons; many were bystan-

ders. We should continue fair and just

compensation.

DOI: https://doi.org/10.2105/AJPH.2024.307829

ORCID iD:
Jonathan M. Samet https://orcid.org/0000-
0001-5676-9175

HISTORY CORNER

53 YEARS AGO

Logistic Problems of Legal
Abortion

Traditionally, therapeutic abor-

tions in the United States have

been carried out by qualified

obstetrician-gynecologists with

admission of the patient to an

accredited hospital for two to three

days, and with adjudication of her

case by appropriate consultation.

The latter two requirements are

part of the restrictiveness of even

the new, liberalized California law,

since it requires the use of an

accredited hospital and adjudica-

tion of the case by a two- two- or

three-member hospital committee.

Where then are California hospitals

suddenly to find about 120,000

extra bed-days this year, and the

personnel necessary to man-

hospital committees and to carry

out the procedures? . . . [M]any

hospitals have found their usual

hospital and operating room activi-

ties disrupted. . .Hospital commit-

tees have been overwhelmed by

the numbers of cases to review. . . .

Already, however, we are seeing

material public health benefits. A

recent study at our county hospital

in San Francisco documents a pre-

cipitous drop in the incidence of

septic abortion patients. And, for

the first time in that hospital's his-

tory, during the year 1969 there

were no abortion-related maternal

deaths-which had heretofore been

the most common single type of

maternal death in California.
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of problems are spewing forth.

These are urgent problems requir-

ing rapid solutions—solutions
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worked underground as miners and

aboveground as millers, operating the

mills that produced yellowcake.

As uraniummining took off in the

Colorado Plateau, historical evidence

indicted radon as a potential cause of

lung cancer, and the US Public Health

Service undertook an epidemiological

study of miners in the region. By the early

1960s, that study showed excess lung

cancer. Because all uranium was mined

for the Atomic Energy Commission

through 1971, the US government had

jurisdiction for protecting the miners’

health but did not do enough. A radon

exposure standard for miners was even-

tually implemented but too late, and it

was not low enough to prevent a still on-

going lung cancer epidemic among the

former miners. The millers were exposed

to radon and also to uranium and are at

risk for cancer as well as lung and kidney

problems. There is also a legacy of envi-

ronmental contamination at uranium-

mining and -milling sites, a particular

concern for the Navajo Nation.

There are other points for radiation ex-

posure in the cycle of producing and test-

ing nuclear weapons. At the start of the

atomic age, there were fatal accidents

during the Manhattan Project at Los

Alamos, NewMexico. Workers were ex-

posed to radiation in other Manhattan

Project facilities. Workers at Rocky Flats

were exposed to plutonium and berylli-

um. Military personnel, stationed as

observers at test blasts, are another

broad class of exposed individuals, as are

people (the downwinders) in communi-

ties where the fallout drifted. Nuclear fall-

out spread globally from testing by the

United States and five other countries.

Thus, nuclear weapons have harmed

the health of diverse groups in the

United States: the “atomic veterans,” the

downwinders, the Atomic Energy Com-

mission and later Department of Energy

workers, and uraniumminers and mill-

ers. Compensation schemes are in place

for these groups, albeit too late for many.

The Department of Energy workers are

covered for beryllium-related problems

and radiogenic cancers. The Atomic

Veterans can participate in a Veterans

Administration program and are also eli-

gible for compensation from the Radia-

tion Exposure Compensation Act (RECA).

RECA, first passed in 1990, was

amended in 2000, and was extended for

two years in 2022. It expired in 2024. It

covered downwinders, those exposed to

radiation at test sites, and uranium

miners (and later millers). It includes an

apology: “The Congress apologizes on be-

half of the Nation to the individuals de-

scribed in subsection (a) and their families

for the hardships they have endured.”

That apology was included because the

government had not acknowledged the

risks to the downwinders or protected

the uraniumminers and millers.

Unfortunately, it is clear that the

production of nuclear weapons will

continue—in the United States and

elsewhere. There are currently nine

countries with nuclear weapons, total-

ing almost 13000. The existence of nu-

clear weapons has been posed as a

deterrent to major conflicts and wars

because the consequences of their use

is civilization ending. We have enough

postapocalyptic fiction and film to help

imagine the planet after an exchange

of atomic weapons. For the present,

there are people who have been

harmed by the production and testing

of nuclear weapons; many were bystan-

ders. We should continue fair and just

compensation.
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What Should the Public
Health Policy Response
Be to Harmful Exposure
to Oil and Gas
Development?
�Elyse Caron-Beaudoin, PhD, Amira Aker, PhD, and Margaret J. McGregor, MD

ABOUT THE AUTHORS

�Elyse Caron-Beaudoin is with the Department of Health and Society, University of Toronto
Scarborough, Toronto, ON, and the Dalla Lana School of Public Health, University of
Toronto, Toronto, ON. Amira Aker is with the Centre Hospitalier Universitaire de Qu�ebec,
Universit�e Laval, QC. Margaret J. McGregor is with the Centre for Clinical Epidemiology
and Evaluation, Vancouver Coastal Health Research Institute, Vancouver, BC, and the
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It is estimated that 17.6 million peo-

ple in the United States live within

one mile of oil and gas development.

In Canada, the province of British

Columbia alone currently houses

35000 oil and gas wells, of which ap-

proximately one third are unconven-

tional wells. Unconventional wells use

hydraulic fracturing, which involves ver-

tical and horizontal drilling for several

kilometers under fresh and saline wa-

ter aquifers. Unconventional oil and

gas extraction has been rapidly

expanding in both countries over the

past decade: hydraulically fractured

wells now produce between 65% and

80% of US natural gas and crude oil. In

northeastern British Columbia, resi-

dents can live with up to 368 unconven-

tional wells within 10 kilometers of their

home, which makes us ask how

“unconventional” the practice truly is.

Hydraulic fracturing is a well stimula-

tion technique that injects pressurized

fluid to fracture rock formations to ex-

tract fossil fuels such as natural gas.

The wastewaters generated during this

process contain a variety of toxic com-

pounds, including chemicals used in

the hydraulic fracturing fluid (biocides,

friction reducers, scale inhibitors, sur-

factants, acids, corrosion inhibitors, gel-

ling agents, etc.), heavy metals, volatile

compounds, and radioactive elements

naturally occurring in the rock formation,1

potentially contaminating the environ-

ment through spills and wastewater

evaporation. Oil and gas development

can result in air pollutant emissions,

including, for example, volatile organic

compounds.2,3 Other important emis-

sion sources include machinery and gas

flaring.

Many chemicals used in the hydraulic

fracturing fluid are known toxicants.

Toxicological studies using human cells

or rodents have shown deleterious

effects, such as endocrine disruption,

cytotoxicity, carcinogenicity, behavioral

changes, and metabolic health disrup-

tions. This evidence of “biological

plausibility” is aligned with the growing

epidemiological literature pointing to

the various adverse health effects asso-

ciated with living near oil and gas

development.

Earlier this year, we published a re-

view of 52 studies examining the health

outcomes of people living close to un-

conventional wells, and the results are

less than reassuring.4 Perinatal out-

comes were most often studied, and of

these studies, the majority reported ad-

verse neonatal outcomes among preg-

nant people living nearby these sites,

including preterm birth, low birth-

weight, impaired fetal growth, and con-

genital malformations. Other studies

found that living near these sites was

associated with higher risk of asthma

exacerbations, adverse cardiovascular

outcomes, childhood cancers, and

overall mortality, among other health

issues.4

In the United States and Canada,

there is also consistent evidence that

unconventional oil and gas operations

disproportionately affect systematically

and structurally disadvantaged commu-

nities. A 2019 analysis of sociodemo-

graphic characteristics of people living

close to drilling and hydraulic fracturing

operations in the states of Colorado,

Oklahoma, Pennsylvania, and Texas

found strong evidence that minorities,

especially African Americans, dispro-

portionately live near unconventional

wells.5 Additionally, biomonitoring stud-

ies in northeastern British Columbia

that our group has published demon-

strate that exposure to trace elements

and volatile organic compounds is

higher among cohorts of pregnant

individuals than among the general

population; this exposure is also

higher among Indigenous than non-

Indigenous participants.6–8

In the September 2024 issue of AJPH,

Willis et al. discuss their study in which
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they recruited participants who an-

swered questionnaires on their mental

health (i.e., perceived stress, major de-

pression symptoms, use of medications

for anxiety, depression, and sleep dis-

orders) and evaluated the associations

between proximity and density of active

oil and gas development sites within

20 kilometers of the participant’s

address during preconception (a critical

window of vulnerability) and perceived

stress, symptoms of depression, and

the use of psychotropic medication in

women living in the United States and

Canada.9 The study adds to the litera-

ture by using a large study across the

United States and Canada that deployed

social media to recruit a large sample of

women during the preconception peri-

od. The authors used national oil and

gas databases to assign each individual

a series of exposure metrics based on

the proximity and density of active or

new oil and gas wells around their resi-

dence and at various preconception

time windows. Willis et al. observed that

oil and gas development intensity was

associated with moderate to high per-

ceived stress, moderate to severe de-

pressive symptoms, and psychotropic

medication use. Notably, associations

with perceived stress and depressive

symptoms were strongest among those

living closest to oil and gas development

sites, further highlighting the impact of

oil and gas development on the health

of local communities.

Hypothesized pathways for the ob-

served associations include the docu-

mented increase in noise, vibrations,

light pollution, traffic, crime, and

stressed infrastructures, which may

cause increased psychosocial stress

and loss of community cohesion, as

previously documented in regions un-

dergoing oil and gas booms.10,11 Com-

munity members may experience

increased stress and anxiety related to

concerns regarding the pollutants re-

leased from the oil and gas operations.

A direct chemical effect is also plausi-

ble: air pollution, for example, has been

linked with adverse mental health out-

comes.12 Furthermore, increased

chronic stress before and during preg-

nancy is known to contribute to nega-

tive birth outcomes, such as low birth

weight.

The study by Willis et al., along with

the accumulating evidence frommulti-

ple other studies, generate an urgency

to act. Just as Finkel and Law commen-

ted in the pages of this journal 11 years

ago,13 we must consider exercising the

precautionary principle when it comes

to this industry. US President Biden has

announced a pause on the permitting

of all new liquefied natural gas exports,

which will help decrease the number of

people exposed to these industrial

activities, and this is a policy we encour-

age our Canadian government to emu-

late. However, there remain thousands

of communities currently living near

these developments that we must pro-

tect. We suggest that governments con-

sider the following.

First, setbacks for homes, schools,

and daycares need to be informed by

the best available evidence. Setbacks

are the minimum distances allowed be-

tween homes and an oil extraction site.

In their publication, Willis et al. reported

an association between adverse mental

outcomes and residential distance to

the industry of 2 to 18 kilometers.9

They further highlighted the wide range

of setbacks across jurisdictions from as

low as 100 meters (as is the case in

British Columbia) to up to 970 meters

in California. Our current understand-

ing indicates that setbacks need to be

further defined by the number of active

wells in a given spatial boundary in

addition to the distance between a site

and an infrastructure.

Second, the same evidence that

informs setbacks needs to be uniformly

adopted across states and provinces

so that one area doesn’t become a

“sacrifice zone” for industry expansion

owing to lower standards. Third, report-

ing of all chemicals in hydraulic fractur-

ing fluid should be mandatory, without

exceptions for trade secrets. Reporting

the use of these chemicals should also

not be limited to the hydraulic fractur-

ing phase and needs to include all

phases of the industrial process.

Finally, there should be mandated in-

dustry funding for credible and inde-

pendent third-party environmental

monitoring to prospectively measure

the quality of air, water, soil, and human

health outcomes of communities living

near this industry. This process should

include meaningful participation of the

exposed communities in the monitor-

ing process consistent with environ-

mental justice principles. Likewise, the

industry should fund remediation of

significant pollution when identified.

Given the growing evidence of hu-

man harm associated with this industry

including that which Willis et al. show, it

is time for public health policymakers in

all jurisdictions to work together to in-

crease oversight, protect human

health, and minimize environmental

harm.
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Outbreaks of emerging infectious

diseases, especially those with

pandemic potential, generate consider-

able demand for information that will

aid in understanding the spread and

severity of the infectious disease. This

vital intelligence informs the dynamic

risk assessment of the public health

threat posed by the pathogen, which in

turn influences public health advice

and disease control measures.1

Disease-specific mortality is one of

the key indicators of disease severity

and is accordingly a priority parameter

gathered. The value of disease mortali-

ty data was apparent during the

COVID-19 pandemic, during which

many countries used their mortality

surveillance systems to study and track

the pandemic as it unfolded.2,3 The

resulting intelligence gathered enabled

public health decisionmakers to under-

stand the natural history of the disease,

identify who and what settings were at

risk, anticipate the timing needed to

implement public health and social

measures, and gauge those measures’

efficacy and the pandemic’s impact.

However, in most countries such

endeavors involved herculean efforts

to corral, link up, and analyze the vari-

ous clinical, public health surveillance,

and vital statistics data systems. The

scale and pace required to reengineer

these systems involved massive under-

takings that were usually invisible to the

public. In their article in this issue of AJPH

(p. 1071), Khan et al. discuss the US

Centers for Disease Control and Preven-

tion’s (CDC’s) multiple system strategy

for mortality surveillance during the

COVID-19 pandemic. Their work is

a timely and important record of the

efforts taken and challenges faced and

provides invaluable insights that can in-

form preparations for future pandemics

during which the need to compile robust

mortality surveillance data undoubtedly

will arise.

Some critics may question the accu-

racy, completeness, and timeliness of

the CDC’s strategy for mortality surveil-

lance. However, it is important to recog-

nize that all forms of surveillance have

limitations. Surveillance data are fre-

quently delayed, inaccurate, and sub-

ject to surveillance bias.4 Such data are

a proxy of reality and, depending on

the strength of surveillance systems

used, may be incomplete. For example,

studies from Europe in 2020 observed

that, for every COVID-19 case reported,

between 9 and 12 cases were missed

by the surveillance systems.4

The true incidences of disease and

disease mortality at any given time

were difficult to determine with exact

certainty because of variable coverage

of COVID-19 testing and varying accura-

cy of clinical diagnoses. Public

health–seeking behavior also affected

the detection of cases. Even in death,

which should be an objective and in-

controvertible indicator, confirmation

of COVID-19 as cause of death was not

always possible, was frequently

delayed, and was even missed.5 Conse-

quently, reported COVID-19 numbers

were only ever imperfect estimations.

For those who were basing public

health decisions on this information, it

was akin to steering a car while looking

through a cracked and distorted rear-

view mirror.

So how does the CDC’s approach

compare with those used in other

countries? International comparisons

are difficult, as contexts and systems

differ considerably between countries.

Such comparisons are flawed because

of the variation in case definitions used

for COVID-19 between countries but

also because of changes to case defini-

tions and the emergence of new SARS-

CoV-2 (severe acute respiratory

syndrome coronavirus 2) variants

over time.

Moreover, surveillance issues were

especially challenging in countries with

more fragmented or less well-

developed surveillance systems.6

Health data and civil registration and

vital statistics systems often exist

independently, with limited intercon-

nectivity or semantic consistency be-

tween them.7 Crucially, the robustness

of surveillance systems and their data

outputs were only ever as good as the

clinical and laboratory reporting and

surveillance data collection systems

that formed the foundation of those
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surveillance systems. Where frontline

clinicians have poor access to lab facili-

ties, or lack the means or motivation to

report, significant underdetection and

underreporting of cases will occur.

Completeness of surveillance was

also affected by public health–seeking

and –reporting behaviors, which were

in turn influenced by variable public

awareness, social media, cultural

norms and stigma, media misinforma-

tion and disinformation, reporting fa-

tigue, and effects of at-home testing, as

reported by Khan et al.

Also notable is the diversity of stake-

holders interested in surveillance out-

puts. Traditionally, interest in these

outputs has been narrowly thought of in

terms of upward reporting to decision-

makers and politicians. However, during

the COVID-19 pandemic, it also emerged

that the public was interested in surveil-

lance outputs, which may have influ-

enced behavior.8 In the contemporary

social media age, it must be recognized

that members of the public are not pas-

sive receptacles of information but active

consumers who choose who and what

to believe and modify their behaviors ac-

cordingly. Going forward, we need to

better understand how data consumer-

ism operates and can be influenced for

the good of public health.

Another emergent phenomenon dur-

ing the recent pandemic was the plural-

ity of lay interpretations, including by

so-called armchair epidemiologists,

that were widely shared through social

media. These nonexpert analyses or

interpretations of surveillance data

were often inaccurate or taken out of

context, highlighting a deficiency in

public epidemiological literacy.

Although public misinformation has

always been a public health challenge,

social media amplified its reach and

speed of spread.9

It is also worth recognizing that politi-

cians could and did politicize surveil-

lance information to suit their political

agendas, sometimes leading to misin-

formation or disinformation that under-

mined public trust.10 The diversity of

opinions and interpretations of data

does not help public confidence in offi-

cial information, and discrepancies and

changes in official reported mortality

numbers may lead some to question

the veracity of official figures.

Although there is the inherent danger

of misinterpretation of mortality surveil-

lance data, these data, however imper-

fect, have important utility, as highlighted

earlier. The challenge is how to optimize

the data’s utility. The CDC’s strategies of

greater use of open source data, auto-

mated processes such as Web scraping,

and synergies with third-party data

aggregators are pragmatic approaches

that worked. However, efforts elsewhere

to integrate disease surveillance systems

around the world have seen mixed

results.7

Moreover, the pursuit for ever greater

accuracy, coverage, and depth of detail

of surveillance data comes with increas-

ing cost. Similarly, attaining close to real-

time data often necessitates a trade-off

that relies on incomplete, provisional

data.4 Consequently, the key questions

that need to be answered are how

much information is enough and what

level of detail and accuracy can we af-

ford? The latter will no doubt be guided

by the risk posed by the pathogen but

may be skewed by political appetite and

public interest rather than by actual

public health value. A pragmatic ap-

proach requires the consideration of the

opportunity cost of investing precious

public health resources in strengthening

surveillance efforts versus the actual

return on investment to guide public

health decisions.

As we prepare for the next pandemic,

further efforts are needed to strengthen

and better link up surveillance systems.

Beyond data system integration, we also

need to consider functional integration,

but this does not mean just database

linkages.7 Triangulation of trends from

various sources, as was done by the CDC

and national public health agencies

elsewhere, did help provide a more

timely and complete picture.

In addition, there is considerable val-

ue in bringing in subject matter experts,

surveillance epidemiologists, data

scientists, public health professionals,

and others to collectively add depth

and context to provide data interpreta-

tions that best fit reality. This requires

multidisciplinary and multisectoral col-

laboration at all levels from subnational

to international.11 Most importantly, we

must not forget the role of

surveillance—surveillance exists to

guide public health action. If it does not

do that, it is pointless.
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Overdose deaths have emerged as

an important North American

health crisis of the early 21st century.

Despite recent declines,1 the rate of

overdoses in the United States is expo-

nentially higher than the rate was in

2000. Clearly, solving this crisis is a

public health priority.

A unique challenge of the overdose

crisis is the rapid evolution of the prob-

lem over a relatively short period of

time. Most notably, the substances

driving overdoses have shifted in

“waves” defined by opioid types—first

with a period of increasing prescription

opioid-related deaths, followed by a

brief period of heroin as the dominant

driver of increases, followed by years of

soaring rates of illicitly manufactured

fentanyl overdoses.2 These shifts in the

nature of the overdose epidemic have

important implications for prevention.

For example, the potential impact of

novel prescription opioid formulations

that deter abuse diminished substan-

tially once heroin and illicit fentanyl

became the drivers of overdoses.

These rapid changes may help explain

why responses to the crisis, formulated

over time and often with dated infor-

mation, have been largely ineffective

in addressing the problem.

In this issue of AJPH, a report by

Nguyen et al. (p. 1081) details drug

overdose deaths by both intent and

involved drugs for the period 1999 to

2022. Traditional reporting of overdose

mortality statistics has grouped deaths

by the intent of the overdose or the sub-

stances involved in the overdose, but

rarely by both factors together. The

results of the analysis indicate several

important emerging trends, such as

increases in benzodiazepine- and

stimulant-involved overdoses, including

an especially concerning increase in

psychostimulants for intentional over-

doses. This analysis also highlights the

value of highly detailed mortality data

for public health monitoring, which has

been the focus of significant investments

by the Centers for Disease Control and

Prevention.3 These improvements

may be reflected most clearly in the

substantial decrease in overdoses with

“miscellaneous” reported as the drug

type after 2010, as seen in the article’s

Figure 1.

Understanding epidemiological trends

in overdose stratified by intent in a timely

manner is critical for prevention, as there

are distinct (although also some shared)

prevention tools for overdoses that are

intentional versus unintentional.4 How-

ever, determining the intent of an over-

dose can be challenging for medical

examiners and coroners, who create the

raw data that eventually become coded

mortality data. Specifically, in the ab-

sence of a suicide note, the burden of

evidence for ruling an overdose a suicide

tends to be higher than for other mecha-

nisms of external injury.5 Consequently,

it is likely that some overdoses classified

as unintentional were in fact intentional.

Further, caution should be taken in

interpreting the relationships identified

here between intent and drug involve-

ment. It remains unclear howmuch the

drugs identified during toxicology testing

by medical examiners and coroners may

influence their decisions about ruling a

death intentional or unintentional. For

example, if there is no opioid involved,

medical examiners and coroners may be

more likely to assume that the overdose

was the result of self-harm, given the

higher lethality of opioids over other

drugs (and the same for fentanyl vs pre-

scription opioids). Although this may be a

reasonable approach to individual cases,

it results in misclassification.

Given the difficulty in accurately dis-

tinguishing unintentional overdoses

and suicides, it is worth looking at over-

dose deaths collectively. The increasing

presence of synthetic opioids, stimu-

lants, and benzodiazepines over the

past few years indicates that these
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substances deserve particular atten-

tion. Given the population-level reduc-

tions in the coprescribing of opioids

and benzodiazepines,6 the findings in-

dicate that changes to prescribing have

been an insufficient response. In addi-

tion to continuing the many efforts

to address opioid overdoses, new

approaches that prevent overdoses

from other drugs are increasingly

important.

It remains unclear what proportion of

overdose deaths are attributable to

prescribed use versus nonprescribed

use of the drug for those drug types

that have medical use. Further, it is also

unknown how often the decedent

knew they were using all of the drugs

identified via toxicology, or when a

drug’s presence was the result of drug

contamination. These distinctions are

important to prevention, but data are

limited or out of date. These limitations

further highlight the need for contin-

ued improvement in the granularity

and timeliness of data of the kind used

in this study.
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The US Food and Drug Administra-

tion (FDA) is charged with oversee-

ing food additives in the United States.

In this issue of AJPH, Pomeranz et al.

(p. 1061) describe the regulatory failure

that this regime embodies. Their re-

search highlights one corner of a grow-

ing trend toward the disempowerment

of agencies that protect health and

the environment and raises questions

about how we can reverse course.

On June 28, 2024, the Supreme Court

overturned its superprecedent Chevron

USA Inc v National Resources Defense

Council Inc, dealing a structural blow to

the deference usually afforded admin-

istrative agencies. The overturning of

Chevron is part of a larger project to

subvert federal agencies.1 Interestingly,

however, courts played a minor role in

the fall of FDA food additives regulation.

FOOD AND DRUG
ADMINISTRATION’S FOOD
ADDITIVES REGIME

There are at least four structural

forces, other than judicial scrutiny,

that have assailed the effectiveness

of the FDA across its regulatory

areas.2 These include congressional

statutory defects, presidential micro-

management, resource constraints,

and ideological capture.2

Pomeranz et al. rightly point to

resources and a congressional statuto-

ry loophole as the seeds of regulatory

failure for food additives. Today, FDA

exerts minimal oversight of food addi-

tives, instead allowing a statutory loop-

hole to subsume almost the entire

regime. The loophole, called “generally

recognized as safe” (GRAS), is an ex-

emption to the definition of food addi-

tive.2 Because the vast majority of food

additives enter the market through the

GRAS pathway, almost all substances

added to food are, oddly, not “food

additives,” at least legally speaking.2

And FDA allows companies to self-

certify their substances as GRAS—and

insert them into our food supply—

without oversight.3 A federal court

upheld FDA’s approach in Center for

Food Safety v Becerra (SDNY 2021). FDA

has admitted that additional resources

would be needed to review food addi-

tives in house.

Unfortunately, FDA’s anemic over-

sight of GRAS substances creates a

problem of unknown unknowns. With

companies not required to inform FDA

about the substances they are adding

to the food supply,3 it is difficult to syn-

thesize comprehensive evidence about

their public health impact.

Despite this uncertainty, several sub-

stances deemed GRAS appear to be

associated with major morbidity and

mortality burdens. An obesity epidemic

driven significantly by excess sugar

consumption could be mitigated if FDA

declared certain uses or levels of sugar

“not GRAS.” Salt, for its part, costs about

58000 American lives each year, and

the American Medical Association and

other groups have urged FDA to de-

clare certain levels of salt “not GRAS.”2

FDA has not budged. Other lesser-

known GRAS substances, like butylated

hydroxyanisole and propylparaben,

have been found to pose risks of

endocrine disruption or cancer.

REPAIRING THE FOOD
ADDITIVE REGULATORY
FRAMEWORK

Pomeranz et al. explain that FDA already

has substantial authority to regulate

GRAS substances to promote the public

health. Given its limited resources, it

might target additives known to cause

the highest morbidity and mortality in

the United States, particularly sugar and

salt. The agency could use preexisting

authorities to rein in excess quantities

of food additives, adopt transparency

measures, and curb conflicts of interest

in corporate GRAS panels.

More structurally, Congress could

infuse the regime with resources or

replace the GRAS process with some-

thing more robust—perhaps a “new

framework.”

Ultimately, structural reform by Con-

gress is the only true salve for our food

additive regime given the resource con-

straints that would impair any sincere

FDA effort to survey substances added

to food in the United States. Yet this

poses a quandary at a historical moment

when congressional politics are heavily

influenced by regulated industry.2 This

long-recognized problem has led FDA to
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take action on its own in some

instances—for example, with regard

to laboratory-developed tests, which

largely went unregulated until FDA took

decisive action in May 2024. FDA seems

disinterested in bold action in the

food additive regulatory space, perhaps

because it might have to pilfer funding

from other food regulatory efforts.

(On the other hand, the hope with

laboratory-developed tests is that, by

regulating them as devices, FDA will

receive proportionate increases in user

fees.) So, while Pomeranz et al. pose

excellent suggestions for improving the

framework, it may be challenging to

secure a statutory rework that would

empower FDA with ample resources

and authority.

UNDERCURRENTS OF
PRIVATIZATION AND
CORPORATE POWER

The failed oversight system for food

additives highlights an important lesson:

that corporations can exploit structural

weaknesses in regulatory frameworks4,5

to undermine a seemingly large grant

of regulatory authority. Antiregulatory

actors have generally fought increased

funding for FDA food regulation,6 leading

to FDA’s regime gradually eroding into

the emaciated system it is today.2

Intriguingly, we see a contrast with

medical approaches, which are flush

with funding to mitigate downstream

disease. For example, while in 2022 the

United States spent $4500 billion in

national health expenditures, $944 billion

for Medicare, $1300 billion for private

insurance, and $634 billion on prescrip-

tion drugs, the FDA food budget was

shrimpy at $1.1 billion—despite diet

being the leading risk factor for death

in the United States.7 Likewise, the

“astounding amount” of financial

investment in Food Is Medicine efforts

has been critiqued for leaving unad-

dressed core problems leading to diet-

related disease, including food industry

conduct, the low price of ultrapro-

cessed food, and aggressive market-

ing.8 So, it is not that the government

lacks the funds to properly invest in

public health but that it spends its funds

on expensive, individualized, down-

stream treatment rather than prevent-

ing disease for the entire community.

The “privatization” of our health—

emphasizing corporate solutions like

drugs and devices and the medical

model, instead of government over-

sight9—reflects a neoliberal approach

to social problems. Neoliberalism is a

framework that favors market solutions

over government-enabled communal

guarantees.10 This approach, which

we have largely adopted in the United

States, clashes with the original purpose

of the Food Additives Amendment—

and a host of other laws largely

stemming from the 1960s and 1970s

empowering government to protect pub-

lic health, ranging from the Occupational

Safety and Health Act of 1970, to the

Clean Air Act of 1970, to the Kefauver–

Harris Amendment of 1962 (which

amplified FDA drug regulation), to the

Medical Device Amendments of 1976.

These laws generally sought to prevent,

not treat, public health harms.

How do we restore the spirit of good

government, reawaken social solidarity,

and reaffirm the importance of public

health? This is a vital question public

health experts must increasingly con-

sider. Akbar suggests that solving core

social problems “must be a bottom-up

project” that cannot be entrusted to

political parties; she stresses the impor-

tance of social movements.11(p97) Lantz

et al. argue public health researchers

and journalists should educate the

public about the perils of medicaliza-

tion.9 Public health itself tends to focus

on biomedical approaches; internal

change within the public health com-

munity may be integral.12

The article by Pomeranz et al. sparks

a larger conversation about the current

state of administrative regulation and

how to ensure it operates on behalf of

the public’s health. By forming alliances

with grassroots movements and refo-

cusing on systemic approaches to the

leading causes of disease—food and

tobacco—public health could participate

in revitalizing regulatory frameworks like

the GRAS system that fail to appropri-

ately check corporate power.
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In the article “Navigating the Laby-

rinth of Pregnancy-Related Coverage

for Undocumented Immigrants: An As-

sessment of Current State and Federal

Policies,” DiMeo et al. (p. 1051) outline

state and federal policies regarding

public health insurance coverage for

nonqualified immigrants, highlighting

substantial gaps in eligibility, leaving

many pregnant immigrants without in-

surance coverage. For those eligible,

the authors further describe barriers to

obtaining coverage, including knowl-

edge, awareness, and administrative

burden. In this commentary, we build

on these findings to describe conse-

quences to the nation’s public health

and review possible policy solutions.

POPULATION IMPACT

The demographic profile of the United

States implies that, by numbers alone,

restricting immigrant access to

pregnancy-related insurance is likely to

have a large population impact. As the

authors point out, it is estimated that

22% of immigrants to the United States

are unauthorized.1 Centers for Disease

Control and Prevention Wide-Ranging

Online Data for Epidemiologic Research

(CDC WONDER) reports 832728 births

to immigrants in the United States in

2022. Therefore, if the proportion of

birthing immigrants that are unauthor-

ized is similar to the total population esti-

mate, approximately 183200 births

were to unauthorized people. Although

births to unauthorized immigrants occur

in all 50 states, states with a large popu-

lation of unauthorized immigrants are

especially affected. For example, in Texas,

it is estimated that 30% of immigrants

are unauthorized, so of 104269 births to

immigrants in 2022,2 31280 were to

unauthorized immigrants. However,

even in states with smaller immigrant

populations, because newer immigrants

tend to live in ethnic enclaves,3 large pro-

portions of certain neighborhoods are

likely severely affected by restrictive poli-

cies, as are the health facilities serving

them. Therefore, states with both large

and small unauthorized immigrant popu-

lations experience important public

health consequences.

INADEQUATE CARE
BEFORE, DURING, AND
AFTER PREGNANCY

Beyond the numbers, one of the most

apparent public health consequences

of gaps in health insurance eligibility for

immigrants is inadequate prenatal and

postpartum care. Research has demon-

strated that immigrant birthing people

have lower rates of preconception

care,4 timely prenatal care,4,5 and post-

partum care. Likewise, expanding pre-

natal health insurance to nonqualified

immigrants resulted in increased pre-

natal care.6 Inadequate care has a neg-

ative influence on both maternal and

infant outcomes, and is also important

for optimizing long-term health. Con-

trary to the prevailing notion of the

“healthy immigrant effect,” which

implies that immigrants are not at risk

for poor maternal and infant outcomes,

immigrants are at an increased risk

compared with native-born women of

maternal morbidities such as gestation-

al diabetes, and at-risk subgroups are

also at increased risk of poor infant

outcomes. Therefore, restricting access

to pregnancy-related insurance deters

achieving Healthy People 2030 goals

for women and infants.

BURDEN ON PATIENTS
AND HEALTH SYSTEMS

A critical aspect of the “labyrinth” of

pregnancy-related coverage for immi-

grants, the lack of online access to eligi-

bility and information on state agency

websites, worsens administrative bur-

den with public health consequences

on both pregnant patients and health

systems.7 One consequence identified

by DiMeo et al. is that even eligible

immigrant persons may not enroll be-

cause of lack of awareness of eligibility

Editorial Janevic et al. 971

OPINIONS, IDEAS, & PRACTICE
A
JP
H

O
ctob

er
2024,Vol.114,N

o.
10



on either the patient or provider side.

Administrative burden may also have

more direct health consequences. For

the patient, battling the labyrinth can

create stress and anxiety during a peri-

natal period that is physically and psy-

chologically demanding. Stress can in-

crease the risk of adverse pregnancy

outcomes, such as low birth weight,

preterm birth, and hypertensive disor-

ders.8 On the health system side, lack

of transparency regarding eligibility cri-

teria makes it arduous for health care

providers, administrators, and social

workers to connect their clients to ser-

vices and increases workload and

burnout.9

The social and political context likely

moderates the consequences of immi-

grant restrictions on public health. In

cities and states with a more favorable

climate, information about pathways

to coverage for immigrant women may

be more freely advertised, whereas

in restrictive climates, agencies and

community-based organizations may be

hesitant because of concern of calling

attention to the services. DiMeo et al.

rightly point out the “chilling effect” of im-

migrant exclusions fromMedicaid. There

is mounting evidence of the magnitude

of the chilling effect, including its spillover

effects onto otherwise eligible popula-

tions such as children who may reside in

mixed-status households.10 Because

immigrants often receive information

about health through community-based

social networks, the reluctance to adver-

tise coverage on the system side, and re-

luctance to engage on the patient side,

can disrupt the vital flow of information

in immigrant communities needed to

access care and optimize pregnancy

outcomes.

Finally, restricting immigrant access

to pregnancy-related insurance has

consequences on the health care

system that go beyond immigrant com-

munities. Studies consistently find that

the cost of uncompensated care is

higher in states with higher rates of

uninsurance and that uninsurance

increases uncompensated hospital

care expenditures.11 Safety-net hospi-

tals are facing severe financial strain,

and large hospital systems are consoli-

dating, leaving even greater gaps in the

already limited avenues for accessing

care for immigrant populations. The

decentralized and fragmented patch-

work approach to covering pregnant

immigrants is grossly inefficient, leading

to duplicated efforts and spending by

local communities and regional and

state administrators, who may be

independently trying to ensure that

pregnant immigrants get the care

needed. More thoughtful, coordinated

approaches in Medicaid policy vis-�a-vis

pregnant immigrants, even within

states, could simultaneously lower

costs and improve outcomes and, thus,

would be cost effective.

POLICY LEVERS TO
INCREASE ACCESS

Policy solutions exist to increase health

insurance coverage and access for

pregnant and postpartum immigrants.

Federally mandated universal access to

public health insurance for all pregnant

people is ideal, but other stop-gap

measures exist. Legislative efforts to lift

the federal 5-year waiting period to

qualify for benefits would result in in-

creased access for qualified pregnant

people, although this would not in-

crease access for unauthorized people.

States have the option to create Medic-

aid look-alike programs for which

unauthorized pregnant immigrants are

eligible, as California and New York

have done, and often provide more

comprehensive care. States could also

create legislation to allow peripartum

individuals access to inexpensive, Af-

fordable Care Act–compliant individual

health plans. Options exist as well to in-

crease postpartum coverage for immi-

grants. Currently, 47 of 50 states and

the District of Columbia have extended

Medicaid coverage postpartum, but in

only 11 states does this extended cov-

erage include unauthorized immi-

grants. For example, states that cover

pregnant unauthorized immigrants us-

ing the Children’s Health Insurance Pro-

gram might continue coverage postpar-

tum using Health Service Initiative

funds, as some states (e.g., Illinois) cur-

rently do. Finally, states could increase

access to care among those immigrants

already eligible by streamlining applica-

tion and eligibility determination pro-

cesses and procedures (e.g., shorter

applications and presumed eligibility)

and conducting greater outreach to im-

migrant communities.

Restricting immigrant access to

pregnancy-related insurance, either in-

tentionally through policy or uninten-

tionally because of lack of information

and a confusing, patchwork system, is

harmful to the nation’s public health.

Increasing access to pregnancy-related

insurance can aid progress toward

Healthy People 2030 goals while

strengthening the US health care sys-

tem and public health workforce.
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Saxby et al., p. 1110.

Modern US politics are defined by

hyperpartisanship and polariza-

tion, and the November 2024 elections

present concerns about a potential po-

litical alignment of highly conservative

lawmakers at federal and state levels.

The ensuing political divisiveness has

fueled mistrust in government institu-

tions. For example, during the height of

the COVID-19 pandemic, partisanship,

polarization, and political alignment

drove inconsistent enactment and imple-

mentation of COVID-19 mitigation strate-

gies, including social distancing, masking,

and vaccination.1 A conservative political

alignment following the November 2024

elections could prompt legislative and

policy changes with significantly harmful

effects on population health and well-

being in the United States.

As evidenced by the Supreme Court’s

conservative majority ruling in Dobbs v

Jackson Women’s Health Organization

(Dobbs)2 and other recent decisions,

partisanship plays a major role in judi-

cial decisions that have serious

population health consequences. In

this issue of AJPH, several articles ad-

dress the consequences of the Dobbs

decision. In addition to abortion rights,

vaccination policy, LGBTQIA1 (lesbian,

gay, bisexual, transgender/-sexual,

queer or questioning, intersex, asexual,

and all subsects) rights, marriage equal-

ity, environmental health, and food

safety could come under attack with a

conservative political alignment in

2024.

VACCINATION POLICY

Over the past two decades, Democratic

and Republican lawmakers have be-

come deeply divided on vaccination

policy. Estep et al. describe partisan po-

larization between 1995 and 2020 on

sponsorship of bills regarding immuni-

zation during public health emergen-

cies, childhood vaccine exemptions,

and specific vaccines, such as human

papillomavirus.3 Sustained polarization

and partisanship in vaccination efforts

will undermine scientifically justified

and evidence-based public health poli-

cy and ultimately increase vaccine pre-

ventable morbidity and mortality.

Additionally, conservative legislators

and antivaccination agitators have

fueled vaccine hesitancy and supported

antivaccine legislation under the pre-

text of protecting individual liberty from

government meddling. In this issue of

AJPH, Higgins and O’Leary (p. 983) call

for robust monitoring of vaccine hesi-

tancy in the United States that mea-

sures “complacency, convenience, and

confidence”—three underlying determi-

nants of hesitancy. Given the political

wrangling that has fueled vaccine hesi-

tancy, additional measures of political

party affiliation and partisanship, as

recommended by Pacheco et al., can

offer perspectives on government mis-

trust, individualism, public health mis-

trust, and antiscience attitudes that

drive the ideology fueling vaccine

hesitancy.4

LGBTQIA+ RIGHTS AND
MARRIAGE EQUALITY

During his tenure, former President

Donald Trump appointed three of the

Supreme Court’s current roster of six

conservative justices and more than

200 federal judges who the Human

Rights Campaign has cited as being

hostile to LGBTQIA1 rights.5 Such a

partisan judiciary poses real threats to

the hard-fought rights, dignity, and hu-

manity of LGBTQIA1 people. Evidence

of this is clearly seen in Justice Clarence

Thomas’s concurring opinion on the

Supreme Court’s six to three partisan

ruling in Dobbs. Justice Thomas advo-

cated a reconsideration of “all of this

Court’s substantive due process prece-

dents, including Griswold, Lawrence, and

Obergefell” and claimed that the court
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had a “duty” to “overrul[e] these de-

monstrably erroneous decisions.”2

Taken together, these three major

rulings ensured the legality of access to

contraception for married couples,6

decriminalized consensual sex between

same-sex people,7 and required all

states to license and recognize same-

sex marriage.8

Despite popular opinion in favor of

marriage equality, a spate of recent

state-level legislation has attacked the

rights of transgender people by pushing

bathroom bills, transgender athlete bans,

and the highly repugnant child–parent

separation law proposed by Governor

Greg Abbott of Texas that would allow

child welfare agencies to investigate

parents and doctors providing gender-

affirming care to transgender youths. In

addition, in the 2021 decision in Fulton v

City of Philadelphia,9 the Supreme Court

ruled in favor of a religious foster care

agency to deny married same-sex cou-

ples the right to serve as foster parents.

Not only do these legislative efforts and

court rulings threaten the rights of trans-

gender people and same-sex couples,

but they signal that the rights of

LGBTQIA1 individuals, including mar-

riage equality, are subject to future

challenge.

The potential for rolling back these

rights and codifying sexual orientation–

and gender identity–based discrimina-

tion will undoubtedly pose serious

harms to the health of LGBTQIA1 com-

munities. And as shown in numerous

previous publications, structural stigma

and discrimination against LGBTQIA1

persons—in the United States and

elsewhere in the world—seriously

harms the health of sexual and gender

minority populations. In this issue,

Saxby et al. (p. 1110) provide yet more

evidence that residing in a region with

greater structural stigma, defined as

one where a majority of the populace

voted against legalizing same-sex

marriage, was associated with poorer

long-term health outcomes among

Australians in same-sex relationships.

ENVIRONMENTAL
HEALTH AND FOOD
SAFETY

In Loper Bright Enterprise v Raimondo

(Loper),10 the Supreme Court’s six to

three ruling along partisan lines elimi-

nated the Chevron deference—a 40-

year-old precedent—which required

judges to defer to a federal agency’s in-

terpretation of relevant laws when its

regulations are challenged in court. In

overruling Chevron, courts can now

“exercise their independent judgment

in deciding whether an agency has

acted in its statutory authority, and

courts may not defer to an agency in-

terpretation of the law simply because

a statute is ambiguous.”10

Following this ruling, several conser-

vative Republican legislators are al-

ready spearheading efforts to strip

federal agencies, including the Centers

for Medicare & Medicaid Services, the

Occupational Safety and Health Admin-

istration, the Environmental Protection

Agency, the Centers for Disease Control

and Prevention, and the Food and Drug

Administration (FDA), of their regulatory

authority and put it back into the hands

of Congress and the courts. Overruling

the Chevron deference undermines the

ability of these agencies to ensure that

the latest scientific evidence supports

health policy and related regulations

that these agencies set. Instead, judges

and legislators that lack the scientific

expertise will now have power over

these regulatory statutes. Therefore,

efforts to undermine bedrocks of our

environmental protections (e.g., the

clean air and clean water acts) will

come under attack.

Pomeranz et al. (p. 1061) describe a

unique example of how the Loper deci-

sion may affect the complex process

involved in evaluating and regulating

substances added to food products.

Currently, because of gaps in FDA over-

sight over substances in the food sup-

ply, states have started to act to fill the

regulatory void. However, with the over-

turning of the Chevron doctrine, it will

now be up to Congress and the courts

to decide whether the FDA has the reg-

ulatory authority to review any food

additives. Given the high prevalence of

ultraprocessed food consumption, it is

likely that food industry lobbyists will

mount challenges to such decisions.

CONCLUSIONS

We are actively witnessing how polari-

zation, partisanship, and political align-

ment across the executive, legislative,

and judicial branches of government

are reshaping public health policy,

health behaviors, and attitudes. More-

over, increasing partisanship and politi-

cal alignment are emboldening states

to follow their own health policy agendas.

The lack of bipartisanship at both

federal and local levels will continue to

jeopardize enactment and enforce-

ment of health policies that can help,

and not harm, our communities. Parti-

san divides and polarization along party

lines will further undermine our already

fragile and fragmented health care sys-

tem. The possibility of a conservative

political alignment after the fall 2024

election cannot be ignored as the state

of our population’s health and well-

being are on the line.
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On January 24, 2024, health minis-

ters of 50 countries, social part-

ners, and international organizations

convened in Paris, France, for the first

Organization for Economic Cooperation

and Development (OECD) Health Minis-

terial Meeting in more than five years.

The aim was to take stock of health sys-

tems after three disruptive years of

COVID-19 and to define new policy

orientations. Our conclusions were an-

chored in a declaration on building bet-

ter policies for more resilient health

systems, as well as a renewed health

system performance assessment

framework.1

THE TOUGH LESSONS OF
THE PANDEMIC

COVID-19 taught us a tough lesson on

the need for crisis preparedness and

response. Although health systems

have demonstrated flexibility in swiftly

finding solutions to the continuous flow

of challenges during the pandemic, a

high toll of excess mortality, morbidity

and long-term health effects has been

paid. An overstretched health system

led to lasting fatigue for many health

care professionals.

Clearly, institutions for health emer-

gency preparedness and response

must be strengthened, both at the na-

tional and regional level. The mandates

of the European Centre for Disease

Prevention and Control and the Euro-

pean Medicines Agency have been ex-

panded, and a new Health Emergency

Preparedness and Response Authority,

modeled after the US Biomedical Ad-

vanced Research and Development

Authority, was created at the European

Union level. At the World Health Orga-

nization (WHO) level, negotiations on a

pandemic treaty were launched, which

are still ongoing. A point of concern is

that less attention is paid to the “soft”

dimensions of preparedness through

which a risk culture is developed, with

policymakers, health system actors,

and citizens. Also, our focus may be too

much on a respiratory infectious dis-

ease type of emergency, while other

crises, related to climate; incidents of

chemical, biological, radiological and

nuclear nature; data; or war should

equally be considered—or even a fully

unexpected “black swan” event.

HEALTH SYSTEM
RESILIENCE AND ITS
FOUNDATIONS

Moreover, there is more to resilience

than preparedness and response ca-

pacity. The extent to which health sys-

tems were effective in their response

to COVID-19 was linked to their long-

standing strengths and weaknesses.

These flaws concern not only the health

and care sector but also the larger so-

cial and economic environment people

live in. Health crisis response can only

be successful in reasonably well func-

tioning social structure, public health

systems, and society’s communication

systems.2 Moreover, trust from citizens

in policymakers, and trust from policy-

makers in scientific advisors, experts,

and civil servants are all important

variables in effective health crisis

management.

It suffices to dive into the results of

international and national health sys-

tems’ performance assessments of the

past decade to understand better why

some things went well, while others

went terribly wrong. The obvious con-

clusion is that the best preparation for

a health emergency is tackling systemic

weaknesses before a crisis arrives.

Alas, two years after the most

acute phase of the pandemic, learning

lessons and turning them into action

is already being deprioritized on

the political and societal agenda.
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While international cooperation and

solidarity proved to be a key to success,

we see a return to national reflexes.

Promising national and international

policy initiatives may remain unfinished.

THE URGENT NEED FOR
MORE BOLD AND MORE
RAPID REFORM

This is all the more reason, as was the

main conclusion of the OECD Health

Ministerial, to waste no time and move

forward with reforms that improve the

foundations of our systems. Even if na-

tional specificities exist, there is a clear

set of common objectives for all our

health systems. Pursuing them is a re-

sponse to both future health emergen-

cies and to the challenges of an aging

population, increasing chronic condi-

tions, and multimorbidity. Indeed, maxi-

mizing people’s health before a crisis

minimizes the health damage to the

population.

Health cannot only be the responsi-

bility of the health care system. If many

countries have shown remarkable pro-

gress in treatment of illness, primary

and secondary prevention remain

underdeveloped in spite of all the evi-

dence on their positive return on in-

vestment. Our first objective is to make

our societies fundamentally more

healthy and supportive for healthy life-

styles. Apart from achieving climate

neutrality and addressing determinants

of poor health, like poverty or bad

housing, commercial determinants of

unhealthy behavior and preventable

morbidity and mortality need to be un-

veiled and addressed. At the individual

level, we must strengthen health litera-

cy, including digital, self-management

competencies. While securing a healthy

environment for all, we also have to

appeal to individual responsibility, with-

out stigmatization or exclusion.

Turning to the health care system, its

organization and financing has to be-

come more need-driven, integrated,

and person-centered, supported by

digitization and data sharing. The his-

torical development of health systems

led to reasoning in terms of lines of

care (primary, secondary, tertiary) and

types of care (somatic, mental). Primary

care remains underdeveloped, highly

fragmented, and underdigitized.

Shortages in the health workforce are

worsened by an outpaced, corporatist,

often overregulated division of labor

between health professionals that pre-

vents people from working at the top

of their competencies. Health care

remains, in spite of many investments,

an economic sector in which digital

solutions are underused.

We should applaud many countries

for their efforts but, at the same time,

probably be more bold and hurry these

transformations, taking into account

the very rapidly changing economic

and societal environment of health

care. This is not only a matter of struc-

tures, technologies, and processes, and

regulatory or financial arrangements,

but equally of developing a culture of

collaboration that puts the patient and

their needs really at the center. That

requires a strong commitment and

open mind of health professionals and

their representative organization: they

need to be ready to shift and share

tasks and rethink everyone’s role within

the health care organization, beyond

professional interests and existing busi-

ness models. Health workforce policies,

covering the whole range from plan-

ning, recruiting, training, pay, working

conditions, autonomy, and recognition,

to continuously developing and retrain-

ing, should be at the heart of national

and international health policies in the

next decade.

THE VIRTUOUS CYCLE OF
TARGETED INVESTMENTS

Such systemic transformation demands

consistent reforms that go hand in

hand with targeted investments. To

boost the resilience of health systems,

OECD had calculated that, relative to

expenditure in 2019, investments of on

average 1.4% of GDP are required. Half

of these should focus on strengthening

the health workforce. The other half

involves protecting underlying popula-

tion health through additional spending

on preventive care and fortifying the

foundations of health systems by

investing in better health information

systems and core infrastructure.3

In times of a difficult fiscal context

and competition of other societal

needs, we must not forget the virtuous

cycle of social investment: strong social

protection, including health systems,

lead to a stronger economy and socie-

ty, which in turn lead to better health

and less burden for health systems.

The recent Belgian presidency of the

EU Council has anchored these princi-

ples in a call for action through the

Declaration on the Future Social Agen-

da of the European Union.4

In many health systems, investments

are mainly decided in a bottom-up, in-

cremental, sectoral, and interest-driven

way, often linked to the yearly budget

process. Shifting toward a strategic,

multiannual, system-wide approach,

based on health and health care objec-

tives and informed by evidence and

health technology assessment, will cre-

ate tensions with stakeholders and

vested interests. Convincing them that

this shift will, in the long term, apart

from patients and populations, also
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serve their constituencies better

requires stewardship, leadership, and

dialogue.

Next to the three priority investment

domains (workforce, prevention, and

infrastructure, including information

systems), budgets are needed for other

policy challenges like improving cover-

age and financial protection of patients

or for underinvested domains of health

care like mental health. The OECD Joint

Network of Senior Budget and Health

Officials identifies four nonexclusive

options.5 First, overall government

spending can be increased to allocate

additional funds to health. Second,

within the existing government budget,

the focus on health can be increased.

Third, the boundaries between public

and private spending can be altered.

Fourth, health systems can finance

their needs through efficiency gains.

Tax pressure is already historically high

in many countries and increasing the

proportion of health expenditure in the

overall budget is difficult, given invest-

ment needs in the domains of climate

transition, defense and other priorities.

Reassessing boundaries between pub-

lic and private spending is at odds with

the harsh reality that out-of-pocket ex-

penditure in many countries is already

high with postponement of care and

impoverishment as consequences. And

even if private insurance can to a cer-

tain extent bring solutions as an addi-

tional layer of protection, it comes with

risks of equity and efficiency and

cannot replace a solid public health

insurance.

The fourth—for most countries, the

preferable option—is to improve the

efficiency of health expenditure. Even if

it often seems like the “Holy Grail,” it is

far from evident and requires strong

stewardship because it challenges the

already mentioned vested interests,

business models, and “the way we have

always done things.” Investing in capacity

for thematic spending reviews, policy

evaluation, and building evidence, and

anchoring these in concertation and

decision-making processes are condi-

tions for success.

The next decade, with all its chal-

lenges and turbulence, must be about

person-centered, sustainable, and

resilient health systems. Reform and

investment are two sides of the same

coin. Health policymakers have to train

themselves to one of the most difficult

disciplines in sport: the sprint marathon.

Rapid responsiveness to emerging

events (resilience) has to be combined

with a focus on the long term (sustain-

ability). This cannot be a solitary, strictly

individual discipline. Strategic dialogue

and partnership among political actors,

civil servants, and stakeholders are key

to transforming systems. Inspiration,

support, and solidarity at the interna-

tional level are equally essential: institu-

tions like OECD, the European Union,

and WHO are platforms for mutual

learning, for building trust and confi-

dence, for pushing the boundaries of

our thinking, and for maximizing the

effectiveness of policy action.
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In December 2023, the National

Academies of Sciences, Engineering,

and Medicine (NASEM) released a

report titled Social Media and Adolescent

Health.1 Reports like this are authored

by a committee of experts and include

findings, conclusions, and recommen-

dations based on the extant literature

gathered by the committee. NASEM is a

congressionally chartered organization

in the United States and appoints the

experts to each committee. This edito-

rial raises concerns over the commit-

tee’s lack of experts trained in the field

of public health, the evidence that was

overlooked in the report, and how

those from public health could have

been able to improve the report by

extending the scope of evidence that

was considered in the report and by

providing actionable policy recommen-

dations in line with previous public

health work.

PUBLIC HEALTH
REPRESENTATION

Surprisingly, NASEM appointed only

one expert to this committee with an

appointment in a school of public

health. This should be considered an

oversight by the appointers of the com-

mittee because scholars have cogently

argued that social media should be

considered a commercial determinant

of health,2 and the field of public health

has a rich history of studying “the pri-

vate sector activities that affect people’s

health, directly or indirectly, positively

or negatively.”3 Although the committee

had representation from information

science, communication, law, and psy-

chology, scholars from these fields

often lack the background in and

knowledge of how corporations influ-

ence health and how evidence related

to the commercial determinants of

health can be collected, analyzed, and

put into context for government action.

What is more, scholars from informa-

tion science, psychology, and communi-

cation often have formal partnerships

(e.g., they often have access to proprie-

ty data, receive unrestricted gifts,

receive consulting fees, are paid speak-

ers, coauthor reports) with those from

social media companies. Scholars who

partner with industry or come from a

field where partnering with industry is

normalized may view commercial

determinants of health differently from

scholars who are trained, and social-

ized, in public health.

What was equally surprising was that

NASEM appointed two experts to this

committee who had received funding

from industry.1,4 These conflicts of

interest reduce the integrity of the com-

mittee and the report it was charged

with writing. Those trained in public

health, especially those in tobacco con-

trol, alcohol prevention, nutrition, and

gun violence prevention, are familiar

with the importance of qualifying re-

search from industry-funded scientists.

The conclusions and recommendations

found in the report should be consid-

ered with these committee members’

conflicts of interest in mind. For de-

cades, industry-funded research has

muddied the waters of the scientific

literature,5 casting doubt on the harms

to society caused by tobacco, guns, and

alcohol. Those trained in schools of

public health are often taught about

the lengths the tobacco, firearm, and

alcohol industries have gone to discredit

public health research.6

To accomplish this, each industry has

funded research and researchers to

produce studies that contradict (i.e.,

sow doubt about) the prevailing evi-

dence on a topic area.7 The ability to

sow doubt has cascading effects on

public opinion and agenda setting at

the legislative level. Therefore, NASEM

committees charged with understand-

ing and summarizing issues of public

concern, and with providing recom-

mendations for (in)action by the gov-

ernment, should be free of members

with conflicts of interest.

SOCIAL MEDIA CONTENT

Again, this specific committee was

asked to comment on the relative risks

and benefits of various forms of online

media and the consequences of their

use in adolescence. The committee did

this, in part, by looking at systematic

reviews (i.e., a synthesis of the evidence

on a topic) and meta-analyses (i.e., sta-

tistical integration of evidence from the

literature on a specific topic) on the

association between social media and

adolescent health. There were several

pieces of evidence that seemed over-

looked by the report. Most notably,
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research studying how the content

found on social media platforms can

affect offline attitudes and behaviors in

young people.

Instead, the committee focused on

the literature related to the amount of

time spent on social media, which is

unrelated to the content a young per-

son could be exposed to. Time by itself

is not inherently problematic. In other

words, one could spend hours watch-

ing instructional videos on algebra

homework, and one could spend hours

watching videos glamorizing substance

use. A study measuring time on social

media would treat these two experi-

ences equally. Additionally, the out-

comes of interest in the selected

studies were limited primarily to mental

health–related outcomes, which pre-

cludes any understanding of how social

media affects other areas of adolescent

health.

Unfortunately, only one systematic

review (of the 25 listed in Appendix C in

the report) focused on the content that

young people were exposed to and its

association with offline behavior. In this

systematic review, it was suggested

that there is an association between

exposure to unhealthy food content on

social media and unhealthy diet in chil-

dren and adolescents.8 Had the com-

mittee tried to include similar evidence,

they would have found a meta-analysis

on the impacts of tobacco content on

social media and offline tobacco use in

adolescents.9 An additional, similarly

relevant meta-analysis exists on the

effects of alcohol content on social

media and offline drinking behavior in

adolescents.10 By overlooking or deem-

phasizing research on the content of

social media platforms, the report

failed to provide a comprehensive as-

sessment of the relationship between

social media and adolescent health.

WHAT TO DO IN
THE FUTURE

It is unsurprising that, given the ab-

sence of research on the content of so-

cial media described in the report, the

recommendations offered on what gov-

ernment, companies, and stakeholders

should consider in fostering better on-

line experiences for adolescents were

tangentially related to the content on

the platforms. For example, in the sum-

mary report and in Box 4–1 titled

“Notes for Parents,” a single sentence

suggests, “An objective quality bench-

mark could be invaluable to parents

who are struggling to discern various

platforms’ commitments to young peo-

ple’s privacy and safety online.”1 It was

unclear from the report how a bench-

mark should be established or how

safety should be defined.

WHAT CONTENT TO
LOOK FOR

Social media companies know how toxic

their platforms can be. They are the first

to exclaim how much they care about,

and spend money on, identifying and

removing content that violates their

community standards.11 What they

are less eager to tell the public is what

specific content they are on the lookout

for, how often that content is missed

by the content moderation process,11

who on the platform ends up viewing

such content, and how this initial expo-

sure affects the subsequent content

recommended to each user while on

the platform.

Social media companies should be

required by law to disclose the materi-

als that guide their content moderation

process. In other words, the public

should be made aware of the content

that each company is on the lookout

for by publishing the operational guide-

lines for how such content is identified

and defined. Would a parent like to

know that a social media platform has

operational guidelines for identifying

content such as human trafficking, tor-

ture, or drug use? Would this affect their

decision on whether a platform is appro-

priate for their adolescent? If such a law

were to pass, it would help establish a

more disciplined way of thinking about

the content on social media platforms,

allowing more meaningful scrutiny. For

example, to what extent does content

such as torture, human trafficking, and

drug use exist on each platform? Who is

exposed to it? How is exposure shaping

offline attitudes and behaviors?

If social media companies were re-

quired by law to disclose the materials

that guide their content moderation

process, public health researchers

could better study the impact of expo-

sure to such content on adolescent

health. The leaders in public health

with subject matter expertise in nutri-

tion, body image, violence, sex, and

substance use, to name only a few,

could focus their efforts on studying

and ultimately contextualizing the role

that social media plays in shaping the

multilayered area of adolescent health.

CONCLUSIONS

Ultimately, the committee’s review of

the literature, “did not support the con-

clusion that social media causes

changes in adolescent health at the

population level.”1 The question of cau-

sality is undoubtedly important, and

the report goes into detail about the

difficulty of establishing causality, espe-

cially where complicated social phe-

nomena are concerned. However, in

the case of the role of social media’s

influence on adolescents, it seems
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conservative to wait for this kind of evi-

dence to accumulate before action is

taken to better protect adolescents’

health. Should we wait for a random-

ized controlled trial (i.e., the gold

standard for establishing causality),

assigning adolescents to social media

for a period to compare their health

against those who were prevented

from using social media for the same

period? It may be that the evidence

that currently exists is sufficient for

action. Until then, we need the public

health community to engage in

research to help us comprehensively

understand how social media and

adolescent health are related. Social

media companies are not going to act

in adolescents’ best interests.
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Epidemiology is “the study of the

distribution and determinants of

health-related states or events in speci-

fied populations, and the application

of this study to control for health

problems.”1(p180) Understanding the

epidemiology of a significant health

threat is the cornerstone of addressing

the problem. Despite vaccine hesitancy

being recognized as a top global health

threat by the World Health Organiza-

tion (WHO),2 its epidemiology in the

United States and worldwide is poorly

understood and relies on basic or out-

dated data.

“Vaccines don’t save lives. Vaccina-

tions save lives.” This often-quoted

public health saying highlights a critical

reality: even the best vaccine is ineffec-

tive when people do not accept it. If the

vaccine challenge of the 20th century

was the discovery of new vaccines,

the challenge for the 21st century is

addressing suboptimal vaccination

uptake driven primarily by vaccine

hesitancy.

This challenge will not be overcome

without robust surveillance to under-

stand the epidemiology of vaccine

hesitancy and respond to this signifi-

cant threat to health.

The last 50 years have seen an ex-

plosion of new vaccine development,

technology, and improvements to dis-

tribution, saving at least an estimated

154 million lives globally.3 However,

alongside this success, vaccine

hesitancy—low vaccination intention or

motivation leading to a delay in accep-

tance or refusal of vaccines despite the

availability of vaccination services—has

grown.

In the United States, every year, millions

of Americans forgo recommended vac-

cines, resulting in tens of thousands of

vaccine-preventable diseases, hospitali-

zations, life-altering complications, and

deaths.4 Childhood school-required

vaccine exemptions are at an all-time

high, leading to the resurgence of out-

breaks of diseases such as measles.5

And despite Nobel Prize–winning

achievements leading to the rapid

development of COVID-19 vaccines,

hundreds of thousands of Americans

died unnecessarily from COVID-19

simply because they refused to be

vaccinated.6

Vaccines for future potential pandemic

pathogens, such as avian influenza, are

being developed and stockpiled, and

plans are being implemented for rapid

manufacturing and distribution using

the latest vaccine technology. However,

given the gaps in vaccine uptake during

the recent COVID-19 pandemic, will

people be confident enough to accept

these vaccines?

Despite the tragically high burden

of vaccine-preventable morbidity and

mortality in the United States, which is

fueled by vaccine hesitancy, the epide-

miology of vaccine hesitancy in the

United States—and throughout the

world, for that matter—is poorly under-

stood. Effective interventions to ad-

dress vaccine hesitancy and improve

confidence exist7; however, a timely

and actionable understanding of vaccine

hesitancy within populations is critical to

direct interventions. Unfortunately, lea-

ders in vaccine delivery are often left

with outdated data from small, regional

studies or national surveys and polling

data that do not have the granularity to

apply at local community levels.

The lack of a surveillance system for

vaccine hesitancy across the lifespan is

a glaring omission from the repertoire

of epidemiological surveillance systems

in the United States. For instance, there

are systems in place to understand the

epidemiology of hundreds of potential

threats to the health of the American

public, including both common and

rare infectious diseases, cancers, envi-

ronmental hazards, poor oral health,

insufficient sleep, tobacco use, drug

use, diabetes and other chronic medi-

cal conditions, injuries, mental health

conditions—the list goes on and on.8

Yet, despite the severe threat posed by

vaccine hesitancy, we have essentially

no national monitoring system. This

must change.

To effectively direct interventions to

address vaccine hesitancy, improve

confidence, and ultimately increase

vaccine uptake, a vaccine hesitancy
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surveillance system must (1) use vali-

dated and reliable measures of vaccine

hesitancy determinants; (2) assess a

wide array of modifiable determinants

of vaccine hesitancy; (3) improve vacci-

nation equity by representing diverse

populations, including historically mar-

ginalized groups; and (4) provide data

that are timely and geospatially granu-

lar enough to be utilized by local public

health and vaccination leaders.

Vaccine hesitancy can only be effec-

tively measured and compared across

populations using valid and reliable

measurement tools. Multiple survey

instruments that measure the major

determinants of vaccine hesitancy

have been developed.9 However, these

instruments must be studied further,

continually refined, and consistently

applied for effective surveillance. And

these instruments must correlate with

vaccination behavior, as this is the ulti-

mate outcome of interest.

An actionable surveillance system

must assess the significant underlying

determinants of vaccine hesitancy—

including complacency, convenience,

and confidence—as defined by the

WHO Strategic Advisory Group of

Experts on Immunization.10 Vaccine

hesitancy is a complex issue influenced

by evolving historical, sociocultural,

environmental, institutional, economic,

political, and individual and group

determinants, which vary between

communities, types of vaccines,

geography, and time. Assessing these

modifiable determinants of hesitancy in

communities will enable the application

of appropriate tailored interventions.

Vaccine hesitancy surveillance must

be designed to improve vaccination

equity by representing diverse popula-

tions, including historically marginalized

groups. This will involve purposive sam-

pling, using multiple languages, and

adapting survey instruments for con-

textual differences. These vaccine hesi-

tancy data must also be matched with

vaccination uptake data to determine

the main drivers of low vaccination rates

in populations. Low vaccine uptake in

communities may be wrongly assumed

to result from vaccine hesitancy when

equitable access is the primary driver,

necessitating different intervention types.

Finally, vaccine hesitancy surveillance

must provide real-time data that can be

utilized by public health and vaccination

leaders. Data are not useful if they re-

flect a period before particular vaccina-

tion attitudes have shifted. Data must

also be accessible by local vaccination

leaders who are directly responsible

for vaccine delivery in communities.

Additionally, data must have enough

geospatial granularity to apply to the

populations that local vaccination lea-

ders serve.

Implementing vaccine hesitancy sur-

veillance in the United States will not

be a straightforward task. None of the

needs discussed here are inexpensive

or easy, but the technology and exper-

tise exist. The US National Vaccine

Advisory Committee (NVAC) recom-

mends implementing vaccine hesitancy

surveillance systems.11 Among other

things, NVAC calls for the US Depart-

ment of Health and Human Services

(HHS) to fund research and data collec-

tion, which is made publicly available,

to increase the timely assessment of

vaccine confidence and improve knowl-

edge that can guide the development

of tailored strategies to address vaccine

hesitancy. Additionally, it calls for the

HHS to fund research to improve an

understanding of what works to ad-

dress vaccine hesitancy. These recom-

mendations will require the HHS, other

federal agencies involved in vaccination

services, and Congress to increase

funding to public health and research

infrastructures that assess and address

vaccine hesitancy. Although these tasks

are challenging, every life-altering com-

plication or death that vaccines could

have prevented is unacceptable.

In addition to substantial investment

and resources, accomplishing this task

will require partnerships among experts

in various disciplines and industries,

vaccination leaders, and policymakers.

As well as traditional surveillance meth-

ods, new technologies and modernized

processes, such as the collection of

social media and digital data as well as

artificial intelligence, can be leveraged

to rapidly and efficiently gather and in-

terpret data. Utilizing these cutting-edge

technologies and methods in vaccine

hesitancy epidemiological surveillance

will require contributions from experts

in fields not typically involved in vaccine

delivery, including those in social market-

ing, behavioral science, information tech-

nology, and computer science.

Vaccinations save lives. To tackle the

vaccine hesitancy challenge of the 21st

century, robust epidemiological surveil-

lance systems to understand and re-

spond to vaccine hesitancy must be

funded and implemented. The United

States can lead in this endeavor, but,

ultimately, we must collaborate with

WHO and countries worldwide. As the

COVID-19 pandemic painfully reminded

us, pathogens care little for geopolitical

borders.
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W ith widespread availability of

home urine pregnancy testing,

early self-diagnosis of pregnancy is in-

creasingly common.1 Although many

people become aware of their pregnan-

cies by around six weeks2 and pregnan-

cies can be reliably confirmed by ultra-

sound around this time, health systems

rarely accommodate patients seeking to

initiate prenatal care before 10 to

12weeks. The American College of

Obstetricians and Gynecologists (ACOG)

recommends universal first-trimester ul-

trasound for pregnancy confirmation

and dating, and this is most accurate

prior to nine weeks.3 For the 25% of

pregnant people who experience early

pregnancy complications such as bleed-

ing or abdominal pain,4 clinical pathways

focus on rapid diagnosis and manage-

ment of early pregnancy loss and ectopic

pregnancy. However, most of the 75% of

patients who do not experience these

symptoms are told to wait weeks to

establish prenatal or abortion care.2 For

many people, the one to two months

between pregnancy self-diagnosis and

engagement with a health care provider

may be a time of uncertainty.

Without access to timely pregnancy

confirmation by ultrasound, some

patients decide to seek advice in online

communities5; in crisis pregnancy cen-

ters (CPCs), which are facilities that

pose as health care institutions and

aim to dissuade clients from seeking

abortions; or in emergency departments

(EDs), which are often an inefficient

use of resources and may not meet

patient needs in early pregnancy.6

CPC and ED utilization for routine

pregnancy confirmation reflects a gap

in the health care system—one that

we believe can be filled through feder-

ally funded reproductive health clinics.

To promote equitable, patient-centered,

evidence-based reproductive health

care, we encourage increased support

for Title X programs to offer compre-

hensive early pregnancy confirmation

services (Figure 1).

TITLE X PROGRAM

Established in 1970 and administered

by the US Department of Health and

Human Services Office of Population

Affairs (OPA), Title X is the nation’s only

dedicated domestic federal family plan-

ning program. Title X services include

contraceptive counseling and manage-

ment, fertility services, screening and

treatment of sexually transmitted infec-

tions, and reproductive preventive

health interventions such as the human

papillomavirus vaccination.7 In its most

recent Title X five-year program plan,

OPA has prioritized health equity, ex-

panded service access, and empha-

sized high-quality service delivery.8 The

program explicitly does not fund abor-

tions, but supports nondirective preg-

nancy options counseling and referrals

to prenatal or abortion care.7

“Pregnancy testing and counseling” is

explicitly included within the scope of

Title X.7 Although point-of-care urine

pregnancy testing is offered in Title X

programs, this is insufficient to confirm

the pregnancy location, gestational age,

or presence of multiple gestations.

Definitive pregnancy confirmation with

ultrasound is within the mandate of

Title X. Yet, to our knowledge, most

Title X clinics do not routinely offer bed-

side sonographic pregnancy confirma-

tion. This may reflect lack of funding for

ultrasound equipment, a paucity of

providers with the skills needed to per-

form ultrasounds, or merely a general

perception that these services would

not fall under the scope of Title X. Ap-

proximately 12% of Title X grantees are

Planned Parenthoods, most of which

do provide early pregnancy confirma-

tion with pregnancy testing and ultra-

sound, although this does not often fall

under Title X service provision.9,10 We

propose increased support for Title X

clinics to provide basic pregnancy con-

firmation services (urine pregnancy

testing and bedside ultrasound) for

patients with uncomplicated early

pregnancies.
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AN OPPORTUNITY FOR
EQUITABLE PREGNANCY
CARE

The United States has seen an aston-

ishing rise in maternal mortality. Black

and Indigenous pregnant individuals

are two to three times more likely than

their White counterparts to have a

pregnancy-related death, reflecting

deep-seated structural racism in the

United States and in health care.11

Additionally, pregnant individuals

with lower incomes, those from rural

communities, and adolescents suffer

from diminished access to reproductive

health services.12–14 Thus, any efforts

to improve health care in pregnancy

must be guided by a lens of equity.

Health equity and access are corner-

stones of the Title X program. In 2022,

Title X funds supported a network of

4126 service sites in all 50 states and

the District of Columbia, serving 2.6 mil-

lion clients over 4.1 million encoun-

ters.15 Of these clients, only 65% were

insured, and of the insured clients, 66%

had public insurance. Furthermore,

31% of Title X users identified as Black,

Asian, Native Hawaiian/Pacific Islander,

American Indian/Alaska Native, or

more than one race, and 37% identi-

fied as Hispanic or Latinx. Nineteen

percent had limited English proficiency.15

Given the diversity of patients served

by Title X sites, integrating early preg-

nancy diagnostic services into Title X

programs may facilitate access to

preventive, obstetric, and abortion

care for minoritized communities, and

result in more equitable pregnancy

outcomes.

Positive home urine

pregnancy test

a

b

Bleeding/pain

(25%)

Early Pregnancy

Assessment Clinic or

Emergency

Department

No bleeding/pain (75%)
Prenatal care

Abortion

care
Crisis Pregnancy

Center or

Emergency

Department

Positive home urine

pregnancy test

Bleeding/pain

(25%)

Early Pregnancy

Assessment Clinic or

Emergency

Department

No bleeding/pain (75%)
Prenatal care

Abortion

care
Title X Early

Pregnancy

Confirmation

Services
Asks:

1) Increase OPA support for

 ultrasound equipment and clinical

 training

2) Permanent mandate for non-

 directive pregnancy counseling to

 receive Title X funding

Figure 1— Routine Early Pregnancy Experience by (a) Current Experience and (b) Proposed Experience With Title X
Comprehensive Pregnancy Confirmation Services: United States, 2024

Note. OPA=US Department of Health and Human Services Office of Population Affairs.
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TITLE X: AN ALTERNATIVE
TO CRISIS PREGNANCY
CENTERS

CPCs provide free or low-cost pregnancy

testing and “non-diagnostic” ultrasound,

and disseminate disinformation to dis-

suade clients from seeking abortions.16

Pregnancy confirmation services at CPCs

are widely accessible10 and commonly

utilized,17 and early pregnancy confirma-

tion is a leading reason clients seek care

at CPCs.18 Despite broad availability,

ultrasounds at CPCs are often conducted

in the absence of anymedical profes-

sionals; one large study of CPCs found

that only 16% had a physician on staff,

and only 25% had a registered nurse.16

In Pennsylvania, decades of state-

funded support of CPCs ended in

2023.19 In January 2024, funds were

reallocated to existing reproductive

care sites, the majority of which are Ti-

tle X grantees. Such policy changes,

which combat deceptive practices by

CPCs and redirect funding toward es-

sential health care, are commendable.

However, it is crucial to ensure that the

recipients of this redirected funding

can provide the very service that often

leads people to seek care at CPCs:

sonographic pregnancy confirmation.

Provision of early pregnancy ultrasound

and evidence-based early pregnancy

counseling can both meet patient

needs and reduce the harms of

patients seeking care in nonmedical

settings such as CPCs. The continued

existence of CPCs throughout the

country is reflective of a void in our

medical system, namely, a dearth of

evidence-based, patient-centered com-

prehensive pregnancy confirmation.

Defunding CPCs is a first step in improv-

ing care. The next step is to support

equitable access to comprehensive

pregnancy confirmation.

EARLY PREGNANCY
ENGAGEMENT TO
IMPROVE QUALITY

Regardless of whether a person plans to

continue or terminate a pregnancy, earli-

er access to pregnancy confirmation is

beneficial. For those who continue a

pregnancy, sonographic pregnancy con-

firmation promotes more accurate preg-

nancy dating and early entry to prenatal

care—a long-standing strategy for im-

proved birth outcomes. This early en-

gagement is an opportunity for earlier

initiation of proven preventive interven-

tions such as folic acid supplementation

and aspirin for preeclampsia prevention,

and for medication review for teratogen-

ic drugs or expedited referrals to

maternal–fetal medicine or social ser-

vices as indicated. These preventive

interventions improve the quality of

pregnancy care and should be broadly

incorporated into the Title X setting. Fur-

thermore, for the 36% of Title X patients

who are uninsured,9 a new pregnancy

diagnosis may provide qualification for

Medicaid enrollment, and pregnancy

confirmation in the Title X setting may

help to expedite engagement with these

resources.

For individuals desiring pregnancy

termination, early engagementwith

abortion care is associatedwith fewer

abortion complications and improved

access to bothmedication and procedur-

al abortion options. As patients navigate

the patchwork of onerous regulations,

gestational age limits, and abortion bans

in the post-Dobbs era, early pregnancy di-

agnosis is critical to ensure timely health

care access. Although sonographic

pregnancy confirmation is not needed

for safe abortion care inmost cases,

some individualsmay desire pregnancy

confirmation before proceeding with

abortion care.

EXPANDING THE
EARLY PREGNANCY
ASSESSMENT CLINIC

Early pregnancy assessment clinics

(EPACs) are an integratedmodel for out-

patientmanagement of the 25% of

patients who experience early pregnancy

complications such as vaginal bleeding or

pain.4 Thismodel is well-established in

Canada and theUnited Kingdom, and

has been growing in theUnited States.20

Most EPACs confirmpregnancy location

and viability in patients with first-

trimester vaginal bleeding or pelvic pain,

with comparable safety and improved

cost and efficiency comparedwith the ED

setting.21,22 EPACs ideally integratemis-

carriage, ectopicmanagement, and abor-

tion care into a single setting. Although

EPACs provide an important service to

individuals with early pregnancy compli-

cations (and, in somemodels, to patients

seeking abortion care), they often do not

have the capacity to providemore routine

early pregnancy care to the 75% of indivi-

duals without early pregnancy pain or

bleeding, nor are they designed to do so.

The Title X program, given its vast

reach across the nation, could exist as a

complement to EPACs in early pregnancy.

The focus of Title X early pregnancy

services would be on confirmation of

intrauterine pregnancy for individuals

without bleeding or pain, including

sonographic confirmation of pregnancy

dating. Although some Title X clinics may

also have the capacity to manage indivi-

duals experiencing early pregnancy com-

plications, many would still likely refer

patients with symptomatic pregnancies

of unknown location, miscarriages, or

ectopic pregnancies to an EPAC, ED, or

outpatient general gynecological office

setting as deemed appropriate. These

workflows should be determined by indi-

vidual clinical sites, depending on staffing
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and resource availability. In either sce-

nario, patient needs are met by facilities

licensed and capable of providing the

evidence-based care that patients are

often currently seeking outside the for-

mal health care system.

CONSIDERATIONS AND
FUTURE DIRECTIONS

In the era of broad access to high-

sensitivity home pregnancy testing, for

Title X clinics to operate within their

scope of “pregnancy testing and

counseling,” capacity building for sono-

graphic pregnancy confirmation in

alignment with ACOG first-trimester

recommendations is needed. For the

small proportion of Title X clinical sites

that are already equipped with ultra-

sound and trained personnel to initiate

early pregnancy confirmation services,

we encourage inclusion of these ser-

vices within Title X programming. For

most Title X clinics, OPA investment in

early pregnancy service expansion

through provision of ultrasound equip-

ment and point-of-care ultrasound

training of personnel may be neces-

sary. Since 2014, there have been no

increases in Title X funding and no

adjustments for inflation.9 To appropri-

ately support the family planning needs

of Title X clients, substantial funding

increases are needed. We call for in-

creased federal funding for Title X, to

better equip OPA to support training

Title X clinicians in early pregnancy imag-

ing and management, to develop clinical

protocols and guidelines for referral in

early pregnancy, and to ensure access

to appropriate equipment, including

bedside ultrasound machines. This will

require federal investment and institu-

tional partnerships. Such an investment

will reap long-term benefits, allowing for

improved access to comprehensive early

pregnancy confirmation care nation-

wide. Furthermore, continued advocacy

around insurance reimbursement for

point-of-care early pregnancy ultrasound

is necessary for the sustained provision

of these services within the Title X clinical

setting.

Although the Title X program remains

steadfast in its mission-driven provision

of family planning services nationally,

particularly to minoritized communities,

it has historically been subject to nota-

ble disruptions and obstacles related to

changes in administration. In 2019, for

example, the Trump administration is-

sued regulations prohibiting Title X pro-

grams from providing abortion referrals

or from locating in spaces where abor-

tion care was provided, resulting in

many clinics withdrawing from Title X

funding and a 21% reduction of Title X

client volume. Some Title X funds were

even redirected to CPCs during this

time, further distancing patients from

much-needed evidence-based preg-

nancy care. Although these obstructive

regulations were reversed by the Biden

administration in 2021, such fluctua-

tions point to a vulnerability in the cur-

rent Title X structuring. As we embark

on a presidential election year, it is es-

sential to strengthen and protect the

essential reproductive health care pro-

vided by Title X sites. As a first step, to

prevent CPCs from receiving Title X

funds in the future, we call on the OPA

to permanently mandate nondirective

pregnancy options counseling as a

requirement for all Title X funding

recipients.

Particularly in the wake of the assault

to reproductive rights brought on by

Dobbs v Jackson Women’s Health Organi-

zation, access to swift, safe, confidential,

and evidence-based early pregnancy

care is more important now than ever.

The provision of pregnancy confirma-

tion services in Title X clinics should

never prevent nor delay a patient from

seeking an abortion (in fact, ultrasound

confirmation of pregnancy is often not

needed for safe abortion care) but

should be available for patients, includ-

ing those who desire pregnancy confir-

mation prior to seeking an abortion.

Moreover, Title X clinics provide abor-

tion referrals and may provide patients

with accurate information about acces-

sing safe abortion care. It should also

be noted that, although the mean age

of pregnancy awareness in the United

States is 5.5weeks, many people—

particularly younger people—do not

learn of their pregnancies until later,

with one in three pregnant people not

knowing their pregnancy status until six

weeks or later.1 Thus, although early

pregnancy services should be made

available to all pregnant individuals, it is

critical to acknowledge the significant

number of people who do not have ac-

cess to early pregnancy diagnoses, and

will suffer disproportionate harm from

early abortion bans.

Pregnancy confirmation services, in-

cluding sonographic pregnancy confir-

mation, fall within the scope of Title X

services, but have not historically been

integrated into Title X clinical programs.

In pursuance of the OPA priorities of

equity, access, and quality, we call for

the addition of comprehensive preg-

nancy confirmation services at Title X

clinical sites as a means of improving

and advancing the state of reproduc-

tive health care nationwide.
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The history of ventilation is fraught,

indeed. We are in the sick building

era, ushered in by a historic mistake in

the 1970s with the promulgation of a

standard that lowered ventilation rates

in nearly every building we spend our

time, and which represented a gross

departure from earlier health-focused

higher ventilation targets.

THE SICK BUILDINGS ERA

In 1859, Florence Nightingale empha-

sized the critical role of ventilation in

medical settings to combat infections:

“Cleanliness and fresh air from open

windows . . . are the only defense a true

nurse either asks or needs.”1(p34) Not

long after, in 1893, and motivated by

tuberculosis, a physician–scientist

named John Shaw Billings proposed

the first health-focused ventilation rate:

30 cubic feet per minute per person

(30 cfm/p).2 In 1895, this health-

focused 30 cfm/p was adopted by a

standards organization, American

Society of Heating and Ventilation

Engineers (ASHVE). By 1925, 22 states

required a minimum of 30 cfm/p. Thus,

health-focused ventilation became the

basis for building design in the early

part of the 20th century, until a monu-

mental and costly pivot away from

health in the 1970s.

In 1973, ASHRAE, the standard-setting

body that followed ASHVE, released a

new standard for ventilation, ASHRAE

62. The earlier 30 cfm/p health-focused

targets were lowered by half (or more),

and were “based in part on the ventila-

tion required to control odors from

human bioeffluents.”3 In the 1981 ver-

sion, the title of the standard was explicit

that the focus was merely “acceptable”

indoor air quality (“ASHRAE Standard

62-1981: Ventilation for Acceptable

Indoor Air Quality”). The departure from

earlier health-focused ventilation to low-

er “acceptable” ventilation targets based

on odor control marks the birth of the

sick building era, with the term “sick

building syndrome” first appearing in

the early 1980s.

The sick building era, unsurprisingly,

caught the attention of researchers

and spawned an entire field of study

on indoor air quality (IAQ). In the 1980s

and 1990s, the then-new field of IAQ

generated research documenting that

ventilation rates above this minimum

standard were associated with many

health benefits, and throughout the

1990s to 2000s, research efforts were

also underway to evaluate—and

expand—the understanding and value

proposition of better indoor air quality.

Research studies documented higher

ventilation rates associated with better

math and reading scores in students,4

fewer missed school days for kids,5

fewer worker absences,6 lower risk of

respiratory disease infection,7 higher

cognitive function test scores,8 and bet-

ter workplace performance.9 Lawrence

Berkeley National Laboratory estimated

that there were more than $20 billion

in benefits to the US economy with

improvements to ventilation.10

The commentary by LaFay and Samp-

son in the August 2024 issue of AJPH

argues that this focus on economic

impacts of ventilation was a historic—

and current—problem, holding back

the advancement of higher ventilation

standards.11 But recent efforts by

researchers to quantify the health bene-

fits of ventilation in terms of economic

benefits is in addition to—not at the

expense of—the health argument.

Focusing on health, and adding in an

economic dimension, is good public

health practice with a long history,

dating back to the 1800s.12

Despite the accumulating research

on health and economic benefits of

higher ventilation rates, not much

changed, and the standard for

“acceptable” ventilation rates remained

the basis for many building codes and

industry practice. Within ASHRAE itself,

there was controversy and lack of clarity

that spanned two decades. There was

“a membership petition in 1999 that

called to restrict all ASHRAE IAQ and

ventilation standards to make no

claims regarding ‘health, comfort or

occupant acceptability,’” and, as late as

2008, the ASHRAE Board of Directors

was still debating the intent of the

standard.3(p6)
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THE BEGINNING OF A
NEW HEALTHY
BUILDINGS ERA

The year 2020 marked a major turning

point in the history of ventilation.

Severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2), spread

predominantly indoors, found an ally

in buildings designed to minimal

“acceptable” ventilation standards. As

early as February 2020, researchers

raised concern over airborne transmis-

sion and highlighted that enhanced

ventilation and filtration were key con-

trol strategies. In April 2020, ASHRAE

also made recommendations for in-

creasing ventilation.

Yet, in all these recommendations,

there was still a glaring omission—

there were recommendations made

to increase ventilation rates, but no

standard-setting body was willing

to offer a recommended target ventila-

tion rate. This omission left many

organizations grappling with how

much ventilation was recommended

to safeguard against the virus.

In late 2020, the ASHRAE Epidemic

Task Force convened a group of

experts and gave them an explicit task

of making recommendations on venti-

lation rate targets. This team submitted

their first recommendations to the

ASHRAE Epidemic Task Force in 2021,

but the recommendations were never

released to the public.

In the fall of 2022, the Lancet COVID-19

Commission released a report with

recommended clean air rates for reduc-

ing exposure to airborne respiratory

diseases.13 The Lancet Task Force used a

“good/better/best” approach, and desig-

nated 301 cfm/p as “best.” This report

also revealed to the public the previously

unreleased recommendations made by

ASHRAE’s internal committee. The Lancet

Report was timed to coincide with the

first-ever White House Summit on Indoor

Air Quality, and it was shared with The

White House Office of Pandemic Re-

sponse and The White House Office of

Science and Technology Policy. Shortly

thereafter, ASHRAE announced they

would produce a health-focused ventila-

tion standard within six months.14

In June 2023, and one month after the

official declaration of the end of the

emergency phase of the pandemic,

ASHRAE released ASHRAE Standard 241:

Control of Infectious Aerosols, wherein

they recommended a total “clean air”

target (outdoor air1 filtered/cleaned air)

more in-line with historical, health-

focused ventilation rates.15 Inexplicably,

the standard was tempered by the

inclusion of an “on/off switch” in the

guidelines (what they call “risk manage-

ment mode”), which suggested that

enhanced ventilation could be discre-

tionary and that baseline levels of influ-

enza, COVID-19, and other respiratory

diseases—which, for influenza alone,

the Centers for Disease Control and

Prevention estimates resulted in up to

41 million illnesses, 710000 hospitaliza-

tions, and 51000 deaths annually since

201016—were somehow not worthy of

being declared a full-time risk.

We are at a precipice. The World

Health Organization has declared clean

indoor air a fundamental human right,

and ventilation is a key component of

ensuring clean indoor air. The current

standards governing our ventilation

rates are not based on health and

have not been for decades. There does

seem to be alignment forming on

health-focused ventilation targets.

A group of more than 40 international

experts wrote a commentary in Science

in March 2024 proposing indoor air

quality standards, wherein they recom-

mended . . . 30 cfm/p17; the same target

recommended by The Lancet COVID-19

Commission,13 and the same health-

focused ventilation target used 100years

ago. The lessons from our past com-

bined with recent experiences present

an unambiguous call to action: to

recommit to ventilation not as a

technical standard for minimally

acceptable conditions but as a

cornerstone of public health.
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The US Supreme Court’s June 2022

Dobbs v Jackson Women’s Health

Organization decision dismantled the

50-year precedent protecting the right

to abortion care, leaving the United

States as one of a handful of high-

income countries where that right is

no longer secure. As the World Health

Organization has noted, “Inaccessibility

of quality abortion care risks violating a

range of human rights of women and

girls.”1 Restrictions on abortion care

violate rights to “decisional and bodily

autonomy in a way that rejects the

agency, dignity, and equality of people

who can become pregnant.”2 They also

undermine rights to health, privacy,

and freedom from cruel, inhuman,

and degrading treatment.3 Since

the Dobbs decision, 24 states have

banned or significantly restricted

access to abortion care,4 whereas

21 states have enacted further protec-

tions for abortion access.5

Protective states have increasingly

sought to provide substantial funding

to expand access to abortion services.

They also aim to offer protections for

health workers who provide abortions,

including to residents of other states.

But the legal landscape is complex,

which engenders fear in providers and

people who might want to access ser-

vices. Traveling to a state where abor-

tion is legally protected is a privilege

that many cannot afford.

Although there are currently no

federal restrictions, a new presidential

administration will be able to further

restrict access to abortion care even if

Congress does not enact any nation-

wide restrictions. The articles in this

issue of AJPH present recent evidence

from across the United States on the

impact of the Dobbs decision over

the past two years. The articles review

the litigation, legislative, and policy

quagmire that Dobbs has spawned as

well as the turmoil it has caused for

those seeking or providing care. They

also present local and global examples

of how to build a movement to regain

abortion care rights and reproductive

justice.

PUSHING ABORTION CARE
MORE OUT OF REACH

Even before the Dobbs ruling, the con-

fusion caused by state-level decisions

and challenges to these decisions had

a chilling effect on abortion care access.

This was most evident in Texas, where

various waves of executive orders and

abortion restrictions have curtailed

abortion care. As Whitfield et al. (p. 1013)

note, Governor Greg Abbott’s 2020

executive order prohibiting abortion

care under the premise that it is a non-

essential procedure that would divert

protective personal equipment from

other medical procedures reduced

access to timely abortion care. By 2021,

the executive order was replaced by a

more restrictive policy—Senate Bill 8

(SB8)—which banned abortion care for

pregnancies in which a fetal heartbeat

had been detected. SB8 threatened

anyone with a civil lawsuit if they provid-

ed an abortion or aided someone seek-

ing an abortion. Following the Dobbs

decision, all facility-based abortion

care providers in Texas were shut

down, effectively prohibiting abortion

care in the state.

An insightful geospatial analysis by

Sauter et al. (p. 1024) reveals that after

the passage of SB8 and the Dobbs

decision, the distance to the nearest

abortion care provider significantly

increased for some Texas residents,

particularly those living in neighbor-

hoods with concentrated disadvantage

and severe income inequality. New

Mexico is one state that experienced a

surge in people traveling from other

states for abortion care. McQuade

et al. (p. 1008) provide a powerful pic-

ture of the lived realities of people who

went to New Mexico for abortion care

between 2020 and 2023. The authors
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present journal entries that capture the

complex emotions and medical dilem-

mas that surrounded the decision to

seek abortion care. For those coming

from Texas, the desire for autonomy

and to overcome the political barriers

that restricted abortion care access

were powerful themes.

In Ohio, one of several states where

referenda have succeeded in rolling

back post-Dobbs restrictions, a state

ban on abortion care was overturned

by a ballot initiative. Smith et al. (p. 1034)

examined unique data frommonthly

abortion care provider surveys. They

sought to ascertain changes in the num-

ber of abortions provided, determine

which states patients seeking abortion

care were traveling from, and gather

qualitative information on the clinical

and socioeconomic burdens placed on

out-of-state patients seeking abortion

care in Ohio.

A natural next question is what hap-

pens to women, children, and families

in states that have enacted strict abor-

tion care regulations since the Dobbs

decision. Not surprisingly, the cumula-

tive burden of abortion bans and

restrictions as well as curtailed access

to timely and appropriate medical care

are heaviest on women who are the

most socially, economically, and geo-

graphically vulnerable. In their analytic

essay, Madden et al. (p. 1043) report

that states with the most stringent

post-Dobbs abortion care restrictions

are home to, on average, a greater

proportion of persons of reproductive

age who identify as non-Hispanic Black

and are of low socioeconomic status.

These states are more likely to have

rejected Medicaid expansion and have

less supportive medical and social

safety net services for children and

families.

EVOLVING RESTRICTIONS
ON ABORTION CARE

Nationwide, determining Dobbs’s full

impact is difficult because of the in-

creasingly complex and uncertain

legal and political landscape. As Ziegler

(p. 997) cogently explains, after the

Dobbs decision, litigation on abortion

care has “multiplied” in both state and

federal courts, deepening the uncer-

tainty of patients and providers alike.

Some of this litigation features relatively

novel challenges to state abortion care

bans; other cases threaten to further

limit abortion care access at either the

state or federal level.

Two recent Supreme Court decisions

in cases that Ziegler anticipated high-

light the uncertainty. In Food and Drug

Administration v Alliance for Hippocratic

Medicine (June 13, 2024), the Supreme

Court, as Ziegler predicted, ruled that

the plaintiffs lacked standing to chal-

lenge the US Food and Drug Adminis-

tration’s decision to expand access to

mifepristone. Because that decision

rests on standing, it leaves the door

open to other challenges to mifepris-

tone. These appear even more viable

following the court’s June 2024 decision

in Loper Bright Enterprises v Raimondo to

override the 40-year-old Chevron defer-

ence, which required lower courts to

defer to regulatory agencies when they

offered plausible interpretations of

their statutory authority.

The Supreme Court also punted on a

set of cases that Ziegler discusses con-

cerning whether Idaho’s abortion care

ban conflicts with federal protections

for patients in emergency departments.

The court’s decision to return those

cases to lower courts without review

means that litigation and uncertainty

will persist. In the meantime, the rights

and health of pregnant persons will

continue to be contested politically

and legally across the country.

LEARNING FROM
LATIN AMERICA

Although more than 60 countries have

moved to broaden access in the past

50 years, the United States is one of

four countries—along with El Salvador,

Nicaragua, and Poland—where legal

protection of abortion rights has been

reversed (https://bit.ly/4bLKa3O). How-

ever, strategies from activists across

several Latin American countries may

serve as a blueprint for fostering a

national movement in support of re-

productive justice. Roth and Jones

(p. 1003) argue that a successful public

health movement in the United States

ought to draw inspiration and lessons

learned from the Marea Verde (the

Green Wave), which spread across

Latin America and successfully over-

turned restrictive abortion care bans.

Their argument calls for forging a

movement that (1) prioritizes access to

abortion care as central to any future

legalization efforts; (2) advocates legal

reform at both state and federal levels

and in multiple legal contexts (e.g.,

legislative, judicial); and (3) supports

grassroots organizations, including

those that provide funds to guarantee

safe, legal, and accessible abortion

care. To this end, Rice et al. (p. 1000)

provide examples of how local policy-

making along with the establishment of

a network of community-based clinics

and direct-aid organizations has played

a vital role in sustaining access to

abortion care across the Southern US,

including Texas. Their examples pro-

vide a powerful reminder that even

in the face of continued attacks, the

actions of committed public health
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advocates can help to grow a move-

ment for reproductive justice.

CONCLUSIONS

As this period of uncertainty continues,

people face significant barriers to re-

productive health services, with the

most vulnerable communities often-

times the most affected. Now more

than ever, public health researchers

must study and report on the impact

of these barriers and the complex

policy landscape, and the public health

community must champion the rights,

dignity, and health of individuals who

are, may become, or want to become

pregnant.
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In 2022, in overturning Roe v Wade,

Justice Samuel Alito suggested that

the Supreme Court had returned the

abortion issue—long tied up in the

courts—to the people and their elected

representatives. Since the Dobbs deci-

sion, abortion has certainly become

far more salient politically, ranked as a

top issue by many Democratic voters,

driving results in ballot initiatives across

the country, and helping stem what

was expected to be a wave election for

Republicans in 2022.1

And yet in the months since Dobbs,

court battles around abortion have

only multiplied. Well before Dobbs,

some state supreme courts recognized

key protections for abortion rights.

Since the undoing of Roe, however,

state courts have become still more

central: the site of struggle over wheth-

er state guarantees of privacy, equality,

or a right to life protect access to abor-

tion, and the start of a plan to overturn

Dobbs itself. The flood of state litigation

reflects abortion-rights supporters’

reticence about litigating cases that will

land before the justices who reversed

Roe. State courts offer opportunities to

experiment with different constitutional

strategies as part of a broader strategy

to weaken and ultimately reverse

Dobbs. And because many state su-

preme courts require judges to face

some sort of election, state judges may

be more responsive to popular will, es-

pecially in high-salience cases like those

involving reproductive rights.2

Some of the most critical cases to

date involve the adequacy of state

exceptions, which tend to permit abor-

tion in cases of threats to life or sub-

stantial and permanent impairment of

a major bodily function. In In re Texas,

Kate Cox, a woman whose fetus was

diagnosed with trisomy 18, requested a

court order permitting her to have an

abortion; the Texas Supreme Court ulti-

mately rejected her request.3 Other

plaintiffs in Texas, Tennessee, and

Kentucky have argued that state abor-

tion bans should be interpreted to

permit abortions in cases of certain

threats to health, fertility, or fetal condi-

tions incompatible with life—and that if

the law cannot be interpreted in this

way, it violates the state constitution.

Reproductive rights litigators have also

challenged the constitutionality of en-

tire statutory schemes, with mixed

results. These strategies have offered

an important opportunity to test consti-

tutional justifications, such as those

based on state theories of equality, pri-

vacy, dignity, and a pregnant patient’s

right to life, that might prove conse-

quential in other states and even, even-

tually, in federal court.4

Victories (or losses) in state court

can also easily disappear, with judicial

retirements or other changes in court

composition. In South Carolina, for ex-

ample, a reconfigured state supreme

court upheld a six-week ban that was

virtually identical to one that the court

had just struck down less than a year

before.5 There are ongoing efforts, too,

to erase existing constitutional rights.

In Florida, the state supreme court

overturned a 1989 precedent protect-

ing the abortion decision under the

state’s Privacy Clause and allowed a

six-week abortion ban to go into

effect.6 After the Alabama Supreme

Court recognized embryos as “children”

under the state’s Wrongful Death of a

Minor Act, some antiabortion lawyers

have called for state litigation to recog-

nize fetuses as persons under state

constitutions.7

But federal courts are hardly out of

the picture. In November 2022, the

Alliance Defending Freedom (ADF), one

of the most prominent groups in the

conservative Christian legal movement,

filed a suit on behalf of a group of anti-

abortion physicians challenging the

authority of the Food and Drug Admin-

istration (FDA) to approve mifepristone.

The ADF also asserted that the FDA

lacked the power to permit telehealth

abortion—a move made permanent in

2023—because the Comstock Act, a

federal obscenity law passed in 1873,

made it a crime to mail anything intended,

designed, or adapted for abortion.8

In April 2023, JudgeMatthew Kacsmaryk

agreed with the plaintiffs that the FDA

lacked the authority to approve mifepris-

tone or subsequently lift restrictions on

it.9 The Fifth Circuit Court of Appeals is-

sued a somewhat more modest ruling,

holding that the plaintiffs had waited too

long without excuse to challenge the

initial approval but concluding that the

FDA had acted arbitrarily and capriciously

when lifting restrictions on
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mifepristone.10 In deciding the FDA’s ap-

peal in the case, Food and Drug

Administration v Alliance for Hippocratic

Medicine, the Supreme Court held that

the plaintiffs do not have standing to

sue. Nevertheless, the claims that the

ADF brought in the case—regarding the

FDA’s authority to approve mifepristone

and the proper interpretation of the

Comstock Act—will not disappear with

the disposition of the case. Indeed,

Justices Clarence Thomas and Samuel

Alito seemed convinced that the Comstock

Act functioned as a ban on mailing any-

thing intended, designed, or adapted for

abortion. Antiabortion lawyers plan to

keep those claims alive in other cases.11

Alliance for Hippocratic Medicine is not

even the only case before the High

Court this term. After Dobbs, the Biden

Administration issued guidance con-

cluding that the federal Emergency

Medical Treatment and Labor Act

(EMTALA) required physicians and

hospitals to make abortion available in

certain emergencies, state bans not-

withstanding. Passed in 1986, EMTALA

was intended to discourage hospitals

from refusing to screen or treat

patients with emergent conditions who

could not afford the cost of care. The

law requires any hospital participating

in the Medicare program to screen

patients for emergent conditions and

provide either stabilizing treatment or

transfer to a facility that can do so. As

the Biden Administration interprets the

law, EMTALA requires any physician

who thinks that abortion is the proper

stabilizing treatment of patients in

medical emergencies to perform the

procedure. The administration further

argues that EMTALA preempts state

bans that would not permit an abortion

under these circumstances.

The administration later took Idaho

to court, arguing that its ban conflicted

with EMTALA. Texas, for its part, went

on the offensive, insisting that EMTALA

did not require anyone to perform an

abortion—and that the statute’s refer-

ences to the “unborn child” mandated

that physicians treat the fetus as an

equal, rights-holding patient. The dis-

trict court enjoined enforcement of the

Idaho law but was reversed on appeal

by the Ninth Circuit. After that court

granted en banc review, the Supreme

Court agreed to hear the case.12 Texas,

meanwhile, prevailed at both the dis-

trict court level and in the Fifth Circuit

Court of Appeals.13

The Supreme Court dismissed

Idaho’s appeal as improvidently

granted, but the courts’ interpretation

of EMTALA will make a difference to

clinicians and patients dealing with

emergencies. If the court addresses the

language of the statute referencing the

“unborn child,” the decision might set a

valuable precedent for the antiabortion

movement. Antiabortion groups have

detailed an incremental strategy to rec-

ognize fetal rights and personhood in

statutory contexts, including those in-

volving in vitro fertilization, child sup-

port, wrongful death, fetal homicide,

and child endangerment. Convincing

the court to interpret EMTALA to create

some fetal protections could bolster

this incremental strategy.14

Other major questions are looming

in both federal and state court. After

Dobbs, conservative states have

experimented with strategies to limit

abortion-related travel. Idaho recently

prohibited “abortion trafficking”

through a law that makes it a crime for

an adult other than a parent to help a

minor arrange for an abortion out of

state; a separate provision permits civil

suits against abortion providers who

provide services for minors, even if a

physician is based in a state where

abortion is legal. A challenge to the

criminal provisions is under way; the

plaintiffs maintain that Idaho’s law vio-

lates both the right to travel and the

right to freedom of speech.15 Other

plaintiffs belonging to faith traditions

that frame some abortions as morally

permissible or even mandatory have

argued in state and federal court that

abortion bans violate their exercise of

religious liberty.16

Before Dobbs, the courts were cer-

tainly central to the war over abortion,

as each new restriction spurred debate

about the meaning of a right to choose

abortion. But the end of Roe did not

mean the end of this conflict. Constitu-

tional battles have begun in many

states, with ballot initiatives and state

supreme court elections making any

ruling appear less than permanent.

Federal courts are poised to decide

issues that might once again take the

issue from voters and their elected

representatives. As far as the courts

and abortion are concerned, then,

Dobbs has not resolved conflicts

around reproduction. Instead, the 2022

decision has merely opened a new era

in the conflict.
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In recent decades, several US states

have been early adopters of increas-

ingly oppressive reproductive health

policymaking. Perhaps the best exam-

ple of such a “testing ground” is Texas,

which first implemented two of the

most restrictive abortion laws before

the US Supreme Court decision to end

federal protection of abortion rights in

Dobbs v Jackson Women’s Health Organi-

zation (Dobbs). In 2020, Texas’s gover-

nor issued an executive order banning

procedural abortion during the COVID-19

pandemic—the focus of the article by

Whitfield et al. in this issue of AJPH

(p. 1013)—which substantially disrupted

patients’ access and reduced abortions

in Texas.1 In 2021, Texas enacted Sen-

ate Bill 8 (SB8), which bans abortion

past detection of embryonic cardiac ac-

tivity and allows private citizens to sue

certain parties involved in aiding abor-

tion access. SB8’s results were twofold:

significant decreases in in-state facility-

based abortions and increases in out-

of-state abortions.2 Both SB8 and the

executive order serve as models for the

proliferation of similar laws in other states.

Abortion laws are structural determi-

nants of health, which “shape the distri-

bution of power and resources across

the population”3(p231); accordingly,

abortion access restrictions have multi-

level consequences. Pregnant people

must navigate systematic, costly, and

at-times-insurmountable barriers to ac-

cess, as well as uncertainty about how,

where, and when they will get care. In

turn, they bear psychological and

health outcomes of state-imposed care

delay and denial. Providers cannot em-

ploy the full scope of their practice

without facing legal repercussions, an

emotional burden that can affect their

health and well-being. While many per-

sist, some clinicians and trainees leave

or avoid restrictive settings. Clinics are

forced to respond to rapid policy devel-

opments that often result in inefficient

practice-altering regulations, all while

steadfastly connecting patients they

cannot serve to care elsewhere and

trying to stay open. When states pass

these laws, gaps in access compound

for entire communities, states, and

even regions, including the South.

These harms to people and communi-

ties are not equitably felt and dispro-

portionately burden those already

facing intersecting structural barriers to

and inequities in health care access

(e.g., Black, Indigenous, young, and un-

documented people; people with fewer

economic resources, living with disabil-

ities, or in rural areas; sexual and

gender minorities; low proficiency- and

non-English speakers).

Despite these realities, people, com-

munities, and organizations in restric-

tive abortion policy settings continue to

strive for fuller realization of reproduc-

tive autonomy, and adaptably and crea-

tively exercise collective action in its

pursuit. As with other social justice

movements in the South, those com-

mitted to reproductive health, rights,

and justice exhibit deep community

resilience and care in dire times.

PREGNANT PEOPLE

Following Dobbs, dozens of states

banned or sharply restricted abortion

access. Despite these sizeable disrup-

tions to already strained reproductive

health landscapes, abortion volume

has increased as pregnant people con-

tinue to seek out and receive abortion

care. Abortion rates are at their highest

in more than a decade,4 reflecting

higher numbers of abortions among

residents of abortion-protective states

and among people traveling from

abortion-restrictive states.4,5 The num-

ber of patients crossing state lines for

abortion care through the formal

health care systems has doubled—

highlighting the determination of preg-

nant people to seek care, even in this

climate.6

1000 Editorial Rice et al.

ABORTION ACCESS 2 YEARS AFTER DOBBS V JACKSON RULING
A
JP
H

O
ct
o
b
er

20
24

,V
ol
.
11

4,
N
o.

10



Other shifts in the abortion care

access landscape also reflect the per-

sistence of pregnant people, including

increases in self-managed medication

abortion and telehealth medication

abortion provided under shield laws

(i.e., legal protections for pregnant

people, supporters, and providers) in

protective states. Medication abortion

accounts for most abortions provided

in the United States, and Southerners

account for the greatest increases in self-

managed medication abortion requests.

Four out of the five states with the largest

increases in requests per week following

Dobbs are in the US South.7 Estimates

from the latter half of 2023 indicate that

people in states with near or total abor-

tion bans obtained an average of nearly

5000 telehealth abortions per month

under shield laws, accounting for nearly

32% of all telehealth abortions provided

through formal US systems.5

ABORTION CLINICS
AND FUNDS

An interwoven network of community-

based clinics and direct-aid organiza-

tions has been critical to abortion

access in Texas and the broader South.

Antiabortion policies have forced doz-

ens of clinics to close since Dobbs;

however, many independent abortion

providers in restrictive states remain

oases of care—some even expanding

their services to meet additional

demand.8 In the face of numerous

threats from policymakers and protes-

ters alike, clinics have leveraged

creative solutions to stay open and

continue providing abortion care for

Southerners—for instance, establishing

additional facilities located just across

state lines, deploying mobile clinics to

meet patients near state borders, and

utilizing telehealth to provide

medication abortion from states with

shield laws. Even within states with total

bans, clinics have been unwavering in

their dedication to providing essential

services such as ultrasounds and post-

abortion follow-up care.9,10

Similarly, abortion funds and practical

support organizations have undertaken

tremendous efforts to maintain a safety

net for pregnant people. Abortion

funds, often small community-based

organizations, frequently serve as the

last line of defense for bodily autonomy

in the South. They provide lifelines to fill

pivotal gaps in medical costs, travel

expenses, and other support needs for

those unable to afford the extensive

costs of accessing abortion care. In the

first 12 months after Dobbs, abortion

funds collectively distributed a stagger-

ing $37 million to more than 100000

abortion seekers, many of whom would

not have been able to access care

otherwise.11

POLICY ADVOCACY

Abortion-restrictive states also serve as

examples of innovative local policymak-

ing that safeguards abortion access.

For example, in 2019, responding to

state-level restrictions prohibiting direct

funding for abortion services, the city of

Austin, Texas, passed an unprecedent-

ed measure to invest in local abortion

funds. This was followed by another

groundbreaking investment in 2020

that reallocated money from policing to

abortion support. Austin also led the

way in responding to SB8 and Dobbs

with its 2022 passage of the Guarding

the Right to Abortion Care for Everyone

(GRACE) Act, a municipal measure that

deprioritized criminal investigation and

prosecution of abortion. Austin’s policy-

making has served as an example for

others—five Texas municipalities

passed their own versions of the

GRACE Act, and several cities and states

nationwide have passed resolutions

that invest in local abortion funds.12

These policy efforts are the result of a

robust network of advocates who have

long been working at the forefront of

innovative policy approaches to pro-

mote reproductive autonomy.

CONCLUSION

Dobbs resulted from decades of multi-

level policymaking that chipped away at

abortion access, much like the execu-

tive order referenced in Whitfield et al.

Building a future where reproductive

autonomy is fully realized also requires

long-term investments. We highlight

here exceptional efforts by pregnant

people, practical support organizations,

independent clinics, providers, advo-

cates, and policymakers. While not de-

tailed here, we are remiss to omit other

vital and integral actors—for instance,

developers and maintainers of educa-

tion and patient navigation tools and

platforms (e.g., AbortionFinder); legal

organizations and lawyers that litigate

restrictive abortion policies, advise

abortion clinics and providers, and

represent those who seek, provide, or

assist in abortion care (e.g., Abortion

Defense Network); researchers and

evaluators of abortion policy changes

and solutions; and funders of repro-

ductive health, rights, and justice

efforts. In our current highly polarized

political environment, public health

actors in and beyond restrictive set-

tings may find exemplary mitigation

strategies and solutions amid repro-

ductive health access crises.
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The Supreme Court’s 1973 decision

in Roe v Wade seemed to make

the United States a hemispheric role

model. It was the first country in the

Americas to guarantee the constitution-

al right to abortion at a time when

abortion remained criminalized

throughout most of Latin America and

the Caribbean—and much of the world.

The limits of the US model soon be-

came apparent with Congress’s 1976

passage of the Hyde Amendment,

which barred the use of federal funds

for abortion. In the ensuing years,

federal and state laws and Supreme

Court decisions further chipped away

at the availability of abortion care. Still,

even in the early 2000s, abortion

remained legal, if restricted, in all US

states, while most Latin American

countries, except for Cuba, had restric-

tive bans.

In the 20 years since, Uruguay,

Mexico, Argentina, and Colombia have

legalized abortion and made it more

accessible. Meanwhile, the Supreme

Court’s decision in Dobbs v Jackson

Women’s Health Organization (2022) has

transformed the United States into a

volatile patchwork of access and legali-

ty. As of June 2024, 14 states ban

abortion outright, three ban it after six

weeks’ gestation, and four others ban it

after 12 to 18weeks, even as other

states have enshrined abortion rights

in their constitutions and enacted mea-

sures to expand access.1,2 Recent re-

search indicates that this situation has

forced US residents to travel across

state lines to access abortion care, to

pursue medication abortion via tele-

health with an out-of-state provider, or

to forgo abortion altogether.2

In this editorial, we review the histori-

cal developments that have led to our

current predicament. The Appendix

(available as a supplement to the online

version of this article at https://ajph.

org) provides more references for in-

terested readers. We argue that US

advocates for legal and accessible

abortion should elevate the country’s

own strong tradition of reproductive

justice advocacy coming from commu-

nities of color and expand our vision to

include successful outcomes from Latin

American countries such as Mexico,

Argentina, Colombia, and Uruguay.

Specifically, we urge activists to center

access in any future legalization efforts,

to push for legal changes at multiple

levels (local, state, federal) and arenas

(legislative, judicial, and administrative),

and to uplift grassroots organizers who

are working on the ground to fund and

support those seeking abortions.

1965–1992: UNITED
STATES LEADS,
THEN RECEDES

In 1965, Cuba became the first country

in the Americas to decriminalize

aspects of its abortion laws.3 Canada

followed suit in 1968.4 Meanwhile, be-

tween 1966 and 1972, many US states

also reformed abortion laws. In 1970,

Hawaii, Washington, Alaska, and

New York became the first four states

to legalize abortion without prior ap-

proval from a hospital committee. This

trend culminated in 1973, when Roe

made the United States the first coun-

try in the Americas to declare abortion

a constitutional right. But the Court’s

reasoning in Roe, based on an imputed

right to privacy rather than gender

equality rooted in the 14th Amend-

ment’s equal protection clause, provid-

ed what some scholars increasingly

viewed as a shaky constitutional basis

for guaranteeing abortion access.5

The Hyde Amendment became the

first major curb on access by barring

Medicaid funds for abortion care ex-

cept in cases of child endangerment,

rape, or incest. The net effect was im-

mediate and stark. In 1978, the first

full year in which the law was in effect,

the number of Medicaid-funded abor-

tions dropped by one third.6 Moreover,

after the Amendment’s passage,
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antiabortion extremists initiated a long-

standing if erratic pattern of violence

toward abortion clinics and providers.7

And from the 1980 presidential

election forward, the antiabortion

movement gained growing influence in

US politics.8 Abortion opponents in

Congress passed laws preventing cov-

erage by federal employees’ health

insurance, the Indian Health Service,

military health plans, and for federal

prison inmates and publicly insured

residents of the District of Columbia.9

State legislatures created many restric-

tions, from bans on insurance coverage

to laws requiring spousal or parental

consent to mandatory waiting periods.

The Supreme Court’s 1992 decision in

Planned Parenthood of Southeastern

Pennsylvania v Casey upheld these

state restrictions as constitutional

under Roe.10

1980S AND 1990S: ACCESS
AND RESTRICTIONS
DURING THE COLD WAR

In 1979, Cuba became the region’s sec-

ond country to legalize abortion with-

out restrictions when it reformed its

criminal code. This full liberalization

broadened a 1965 decision to permit

abortions up to 10weeks’ gestation by

redefining a threat to a woman’s “life”

as a threat to her general health. Cru-

cially, the national health care system

provided the procedure for free. Thus,

although Cuba’s legal shift occurred six

years after Roe, the country began

guaranteeing access to early abortions

just as abortion access was eroding in

the United States. Later abortions re-

main legal, just not on request.4 In

1988, Canada’s Supreme Court

declared that legal restrictions on

abortion violated a personal right

to security. Depending on the province,

abortions are available on request from

12 to 24weeks’ gestation although

funding and access further depend on

provincial laws.5

But in most of the region, abortion

rights remained stagnant, partly attrib-

utable to Cold War politics. In the

1980s and 1990s, Southern Cone coun-

tries, including Chile, Argentina, and

Brazil, were emerging from decades-

long violent military dictatorships, often

directly funded and supported by the

United States, in which governments

perpetrated human rights violations in-

cluding the mass murder of citizens.

Under these dictatorships, women-led

movements relied on reproductive

justice principles, even if they did

not use that phrase, to fight for the

bodily autonomy of their families and

children, many of whom had been

“disappeared.” During redemocratiza-

tion, feminist activists built on these

previous human rights–based claims

for bodily autonomy to push for the

decriminalization of abortion.11 They

set the stage for 21st century, cross-

class movements that have centered

abortion within larger calls for health

equity, social and economic justice, and

bodily autonomy in the face of state

violence.12

In Central America, the United States

also supported violently repressive

right-wing regimes that destabilized

countries and perpetrated massive

human rights abuses. In the 1990s, as

many countries emerged from their

civil wars, they subsequently enacted

highly restrictive abortion laws. In El

Salvador, a strong antiabortion move-

ment succeeded in criminalizing the

procedure under any circumstance in

1997 and enshrining life as beginning

at conception in 1999. Since then, the

judicial system has taken an activist

stance, investigating and prosecuting

miscarriages and stillbirths as possible

crimes.13 And in 2006, Nicaraguan

president Daniel Ortega, once a

leftist revolutionary, allied with a con-

servative Catholic establishment,

which exerts strong influence across

the region, to criminalize abortion

under all circumstances.14 In the

1990s then, the United States’

broad provision for pre-viability

abortions—even with the post-Casey

retrenchment—contrasted sharply with

the situation in these Central American

countries.

In the 1990s, US activists also radical-

ly reframed abortion activism, even if

mainstream feminists and the media

overlooked their actions. The predomi-

nantly White, middle-class, prochoice

movement persisted with its narrow,

individual rights–based case for legal

abortion in the face of restrictions. In

response, a group of US Black feminists

convened in 1994 to articulate a

broader “reproductive justice” frame-

work that situated abortion among the

social, economic, and political inequi-

ties that prevented many people from

accessing all forms of reproductive

health care specifically and health

care and economic opportunities in

general.15 The framework focuses at-

tention on addressing the structural

barriers to health and well-being: it

asserts that “all fertile persons and

persons who reproduce and become

parents require a safe and dignified

context for these most fundamental

human experiences.”15(p9) In essence,

all people have “the right not to have a

child; the right to have a child; and the

right to parent children in safe and

healthy environments [italics in original

source].”15(p9)
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THE 21ST CENTURY
SCRIPT FLIP

In the 21st century, the momentum for

widening abortion rights has shifted

south from the United States. Mexico

(2007, 2023), Uruguay (2012), Argentina

(2020), and Colombia (2022) have all

taken steps to legalize abortion. Coali-

tions of feminist networks and health

professionals have won legislative and

judicial successes using strategic com-

binations of human rights- and public

health–based approaches that adhere

to reproductive justice principles of

social, political, and economic equity.

Although different countries and move-

ments have made specific claims and

used varied tactics, generally feminists

in Latin America have argued that

restrictions on abortion are a form of

gender-based violence and, thus, a viola-

tion of pregnant people’s human rights,

as well as their bodily autonomy—a posi-

tion that stemmed from opposition to

state authoritarianism in the late 20th

century.11 Illegal or inaccessible abortion

restricts women, girls, and pregnant peo-

ple from full participation in social, politi-

cal, and economic life.

In Mexico, where abortion is regulat-

ed at the state level, the first change

came in 2007 when Mexico City legal-

ized abortion up to 12weeks’ gestation

and legally required that the Ministry of

Health provide free services. But in

subsequent years, surrounding Mexi-

can states further criminalized abor-

tion.16 A broad coalition, including

the feminist human rights advocacy

organization Grupo de Informaci�on en

Reproducci�on Elegida (GIRE), persistently

organized around the issue, using

federal constitutional actions (amparos)

to press for full legalization nation-

wide.17 In 2019, the state of Oaxaca be-

came the first to legalize abortion after

Mexico City. In 2023, the Mexican

Supreme Court decided that the crimi-

nalization of abortion was unconstitu-

tional as it violated pregnant people’s

human rights, removing it from the

federal criminal code. The court further

declared that defining legal person-

hood as beginning from conception

was unconstitutional.18 As of June

2024, 12 out of 32 Mexican states had

legalized abortion.17 Nonetheless, crim-

inal penalties are still in effect in at least

20 states. Although people pursuing

abortions no longer face criminal

charges, local criminal laws restrict

abortion access.18

In 2012, Uruguay legalized the proce-

dure up to 12weeks’ gestation. This re-

sult represented a consensus middle

ground between feminist rights-based

arguments and public health harm-

reduction approaches that emphasized

the potential to alleviate morbidity

and mortality from unsafe illegal

abortions.19,20

Other Latin American countries also

responded to a groundswell of feminist

activism, marked by the transnational

Marea Verde or Green Tide movement,

in which millions of women, wearing

pa~nuelos verdes (green scarves), have

taken to the streets to protest against

restrictive abortion laws since the mid-

2010s.11,12,19 When Argentina’s legisla-

ture legalized abortion up to 14weeks’

gestation in 2020, it resulted from a

decades-long fight in which a broad

coalition of activists incorporated

demands for legal abortion within social

justice petitions and focused on the

health inequities of abortion restrictions

on the health and lives of poor commu-

nities.11,19 The 2020 Argentine law fur-

ther stipulates that public hospitals must

provide the service free of charge.12

Colombian reproductive justice advo-

cates engaged in strategic litigation,

arguing that a statute criminalizing

abortion with narrow exceptions con-

stituted gender-based discrimination.

In 2022, the Colombian Supreme Court

legalized abortion without restrictions

up to 24weeks’ gestation.21 Other

countries have made smaller steps to-

ward decriminalization in certain cir-

cumstances. Judicial rulings in Brazil

(2012) and Ecuador (2021) created

more exceptions for legal abortions.14

A senate vote in Chile (2017) passed

three exemptions to the previous full

ban on abortion.19

Alongside these successful efforts

to decriminalize or legalize abortion,

separate but connected grassroots

“accompaniment networks” have pro-

vided information, support, and some-

times access to safe self-managed

abortions in restrictive contexts. These

activists have operationalized cross-

regional networks to provide informa-

tion on self-managing abortions and, to

a lesser extent, to send medication

abortion through the mail.22 This ap-

proach draws on Latin America’s pio-

neering role in self-managed abortion

care. In the 1980s, long before the ul-

cer drug misoprostol was approved for

abortion, women in Brazil began acces-

sing this drug off-label in pharmacies to

terminate their pregnancies.23

Importantly, the arguments that

abortion advocates have successfully

mobilized have hinged on bodily auton-

omy from within a human rights frame-

work; on gender rights to ensure equal

social, political, and economic participa-

tion; and on public health interests in

mitigating adverse health outcomes.

These arguments, while distinct and

context-specific, overlap with the

US-based reproductive justice frame-

work, especially in their attention to the

broader structural context that shapes

access to reproductive health care.
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CAUTIONARY TALES
REMAIN

These advances in abortion rights have

not escaped backlash. In a Catholic

region—with a growing vocal and wide-

spread evangelical movement—many

antiabortion activists, politicians, and

publics also rely on rights-based claims,

those of the fetus.24 Yet, broad-based

pluralistic abortion rights coalitions

(including Cat�olicas por el derecho a

decidir—a Catholic reproductive justice

organization) have sought to counter

this ongoing backlash by seeking to re-

move the discussion from a binary that

pits the life of the fetus against that of

the pregnant person and centering it in

a framework that situates gender rights

as human rights.25

We can also look to some Latin

American countries as cautionary tales.

The complete bans on abortion in El

Salvador, Nicaragua, and Honduras

(and the Dominican Republic, Jamaica,

and Suriname) have been detrimental

to reproductive health.14 Outside of

sub-Saharan Africa, Latin America and

the Caribbean is one of the only

regions in the world where multiple

countries outlaw abortion under all cir-

cumstances.14 In these countries, fetal

rights take precedence, much like in

some states within the United States—

to the detriment of pregnant people.

Our hope is that the United States

follows Colombia, the liberalizing

Mexican states, and Argentina, and not

El Salvador or Nicaragua. Currently,

the country is doing both.14 While

many in the US feminist movement

have historically relegated poor and

minoritized women to the margins of

the debate and have failed to squarely

embrace reproductive justice–oriented

approaches that center access and eq-

uity, success of theMarea Verde and

other movements suggests that we

have much to learn from more inclusive

approaches.

Specifically, we first urge political lea-

ders and established prochoice groups

to center access in any future legaliza-

tion efforts. This does not mean a

return to Roe but, rather, thinking ex-

pansively about how the right to an

abortion must go far beyond “choice.”

Second, we must be relentless and

pragmatic when pushing for legal

change, operating at multiple levels

(local, state, federal) as organizers did

in Mexico; in multiple arenas (legisla-

tive, judicial, administrative) as lessons

from Colombia, Uruguay, and Argentina

show; and across strong coalitions with

different goals but ultimately focused

on legalization and access. Recent

ballot initiatives in favor of abortion

rights provide one example for action.3

Finally, we must uplift grassroots orga-

nizers who are working on the ground

to fund and support those seeking

abortions right now, especially for

those living in restrictive contexts. For

years, abortion funds have provided

crucial support and funds for underre-

sourced people to access abortion.

Their work has become even more

urgent, and central, in a post-Dobbs

landscape.

We can learn from our counterparts

in the Americas how broad-based and

longstanding feminist and public health

alliances can reframe the abortion is-

sue, moving it from discussions of mo-

rality and religion and, thus, fetal life, to

bodily autonomy, gender rights, and

public health outcomes. Success comes

through decades of long-term commit-

ment to growing a grassroots move-

ment across different constituencies

and persistence in the face of seeming-

ly insurmountable cultural barriers and

obstacles. Similar levels of dedication,

shifts in mindsets, and openness to

embracing a diverse coalition will be

required in the United States to turn

the tide.
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misoprostol in Brazil: women’s empowerment in
a conservative and repressive political environ-
ment. Am J Public Health. 2020;110(5):677–684.
https://doi.org/10.2105/AJPH.2019.305562

24. de la Dehesa R, Lionço T. Imagining fetal citizens
in Brazil: on the transnational circulation of re-
productive technologies and the “statute of the
unborn.” Signs (Chic Ill). 2024;49(2):333–359.
https://doi.org/10.1086/726642

25. Zaremberg G, de Almeida DR. Feminisms in Latin
America: Pro-Choice Nested Networks in Mexico and
Brazil. Cambridge, UK: Cambridge University
Press; 2022. https://doi.org/10.1017/9781108
919258

ABORTION ACCESS 2 YEARS AFTER DOBBS V JACKSON RULING

Editorial Roth and Jones 1007

A
JP
H

O
ctob

er
2024,Vol.114,N

o.
10



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



“To Anyone Reading in the Future You
Are Not Alone”: How Patients Seeking
Abortion in a Surge State Use Their
Stories to Support Each Other

Miriam McQuade, MD, MPH, Brenna Banwarth-Kuhn, Victoria Trujillo, and Amber Truehart, MD, MS

See also Abortion Access 2 Years After Dobbs v Jackson Ruling, pp. 994–1050.

Amid growing restrictions on reproductive health care nationwide, understanding real-time

contextualization of patient experience is critical. This qualitative approach uses inductive content

analysis to examine 74 anonymous journal entries from 2020 to 2023 from patients accessing abortions

in New Mexico. Prompted by a journal titled, “Tell your story, it may help someone else,” entries

described decision-making, highlighted autonomy, and built solidarity. This analysis explains how

patients contextualized their abortion and offers insight to improving experiences for patients traveling

for abortion care. (Am J Public Health. 2024;114(10):1008–1012. https://doi.org/10.2105/

AJPH.2024.307772)

Over the past three years, abortion

access in New Mexico and the

surrounding states has changed drasti-

cally. In September 2021, Texas imple-

mented Senate Bill 8, the most restric-

tive state-level abortion law in the

United States at the time.1 The law left

abortion patients and providers con-

fronting very limited access within Texas,

as well as capacity, logistical, and finan-

cial issues in connecting patients to time-

ly and affordable care outside of the

state.2 Subsequently, in June 2022, after

a US Supreme Court decision over-

turned Roe v Wade, abortion was

completely banned in Texas and

Oklahoma and dramatically restricted in

Arizona.3 These changes solidified New

Mexico as an abortion surge state. A

New York Times article recently reported

that there has been a 369% increase in

the number of abortions in NewMexico

since 2019 and that 71% of those receiv-

ing abortions were nonresidents.4

New Mexico is in a unique sociopolitical

context, as one of the poorest states in

the country with some of the most le-

nient abortion laws.5,6 Being a rural state

with high levels of poverty, obtaining

abortion care can mean traveling many

hours even for NewMexico residents.

Greater distance from an abortion facility

is associated with delays in obtaining

abortion care and the inability to receive

abortion care.7

STUDY OBJECTIVES

In one New Mexico health center,

patients undergoing procedural abor-

tion could choose to write entries in a

journal placed in the recovery room, ti-

tled “Tell your story, it may help some-

one else.” These journals were not ini-

tially intended for research, but to

create community. Patients can read

and anonymously share their abortion

experiences, providing a space for ex-

pression of their thoughts and emo-

tions. Two of the authors are abortion

providers at this clinic and saw these

journals as critical to better under-

standing our patients seeking abortion,

from both within and outside the state,

during this fraught period of rapid legis-

lative changes. We used this qualitative

approach for collecting patient stories

and analyzed the themes from journal

entries to understand how patients

contextualize their experiences.

RESEARCH QUESTION

How do patients seeking abortion use

their stories to reflect on the social and

emotional context of their abortion in

the setting of increasing state- and

federal-level abortion restrictions caus-

ing patients to travel farther distances

for abortion care?
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PARTICIPANTS, SAMPLE,
GEOGRAPHIC LOCATION,
SETTING, AND YEAR
OF STUDY

This is a qualitative approach reviewing

patient journal entries from a single

health center providing abortion care

through 23weeks, six days gestation in

Albuquerque, New Mexico, from 2020

to 2023. All journal entries were in

English and were spontaneous and vol-

untary; patients did not receive com-

pensation for writing entries. As entries

were anonymous, no demographic in-

formation was available.

METHODS

The research team, consisting of

three cisgender females (M.M., an

obstetrician/gynecologist providing

abortion services at the clinic; B. K., a

medical student; and V. T., research

staff) transcribed the journal entries

and coded them in Excel. Nina Waller-

stein, DrPH, an expert in qualitative re-

search from a participatory research

center, was a consultant; she assisted

in development of qualitative analysis.

In addition, M.M., B. K., and V. T. had all

been involved in data collection and de-

velopment of codebooks for qualitative

research previously.

First, the research team annotated

five journal entries selected at random

to identify themes.8 These themes

were discussed and then formalized

into a codebook. This codebook was

then used by all three authors to code

the entries. Codes were compared and

differences rectified through discussion

and consensus through iterative dia-

logue to promote interrater reliability.

The team revised the codebook to ac-

count for themes it had not adequately

captured in the preliminary codebook.

After agreeing on coding, we identified

overarching themes using inductive

content analysis; dominant themes

were then further divided into sub-

themes through analysis of code hier-

archies.9 Given the anonymity of the

journal entries, we do not know the

state of residence in all cases.

These journal entries were written by

patients in the postprocedure area to

share with other patients receiving

abortion. Although these journals were

placed in a public area, the stories

shared by patients may have not been

intended for the general public. In dis-

cussions within the Department of Ob-

stetrics and Gynecology at the Universi-

ty of New Mexico, this ethical concern

was raised. After extended discussion,

the decision was made to share these

journals publicly as a way to amplify

abortion patients’ stories and for others

to understand how these patients were

processing their experience, with the

ultimate goal being to improve experi-

ences for patients traveling for abortion

care. A few patients expressed that

they would like their stories to be

shared more publicly.

KEY FINDINGS

We included all 74 anonymous narrative

journal entries in this qualitative ap-

proach for collecting patient stories from

2020 to 2023. Journal entries varied in

length from two to three sentences to

four to five paragraphs. We identified

three dominant themes. Box 1 provides

examples of anonymous narrative jour-

nal entries.

Theme 1: Decision-Making

Patients often started journal entries by

explaining their decision-making. They

wrote about the difficulty of making the

decision and the complex reasons be-

hind their choice to terminate a preg-

nancy. Entries included descriptions of

desired pregnancies with anomalies,

discussion of unhealthy relationships

leading to pregnancy, current health

concerns, and the desire for pregnancy

in the future but lack of current

readiness.

� “This baby was a miracle. He was so

wanted and loved, but unfortunate-

ly, he had trisomy 18, causing heart,

intestine, spine, brain, and other

abnormalities.”

� “I was sexually assaulted and didn’t

even know that happened to me

until I learned of my pregnancy.”

� “42 and pregnant with SLE [system-

ic lupus erythematosus]. All my doc-

tors disadvised [sic] against it. Not

only my health being compromised,

but the child as well.”

� “I just knew I wouldn’t be able to

give the baby the life it deserved.”

� “I already have two kids and we’re

barely making it.”

Theme 2: Autonomy

Patients valued their option to choose

an abortion and the empowerment

they experienced. They commented

that their autonomy was sometimes

compromised in their home state and

spoke about the negative impact of re-

strictive abortion laws on their repro-

ductive freedom:

� “It’s about wanting the best for the

baby that would be born to not pre-

pared circumstances, control of my

body.”

� “As another young woman coming

from Texas this is the first time I’ve

felt like my body was my own and I

should never feel ashamed for
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being smart and doing what is best

for me and my health.”

� “Since there was a heartbeat, Texas

did not give us the humane option

of termination even with the brain

malformation.”

Theme 3: Solidarity

Most journal entries concluded with a

statement about solidarity and support

of other patients. Patients expressed

camaraderie and reassurance to future

patients and validation and normaliza-

tion were strong themes throughout

the journal entries:

� “My loves you are so powerful and

strong. We face many challenges.

You have made an amazing choice

for you! I love you all and send

many prayers.”

� “You are still the strong amazing,

extraordinary human being you are

and were before all of this. Allow

yourself to grieve, mourn, and feel

loss if you need to. This is only one

chapter of your story, and you have

many more to go.”

EVALUATION,
TRANSFERABILITY, AND
ADVERSE EFFECTS

The themes uncovered in the patients’

stories suggest the need to initiate the

development of theory in how to best

support effective and compassionate

reproductive health care. Even though

this is a descriptive qualitative approach

BOX 1— Examples of Anonymous Narrative Journal Entries From Journals Provided to Patients in the
Postprocedure Area of an Abortion Clinic in Albuquerque, New Mexico, Collected From 2020 to 2023

Themes/Subthemes Additional Illustrative Quotes

Decision-making

Complex decision-making “Something as ‘taboo’ as abortion, something as life changing as the decision to make that choice . . . is the most difficult
thing you ever have to face.”

Unhealthy relationships “Thought I met a ‘man’ that was going to be there for me 100%. As soon as I found out I was pregnant, everything
changed. He was not who I thought he was.”

Health concerns “I knew if I continued my pregnancy my health would be at risk, and I would be on my own.”

Anomalies “On my 16-week ultrasound what should have been a gender reveal with suddenly my worst news ever. The doctors all
looked at one another and immediately left. DX: Bilateral renal agenesis they said they can’t do much. My heart
crumbled. My tears fell, I cried and cried, but it didn’t change the outcome.”

Readiness for parenting “Everyone wanted me to have this child, but the relationship and lifestyle was not the right one for me, or my baby. I
want to offer more—now I have a 5-year plan”

Impact on current
parenting

“A burden for my 3-year-old son long after I would die—But who cares. I am so blessed. A great husband. And amazing
son. Who am I to play God and demand more?”

Autonomy

The power to choose “I have never felt so heard and like the decisions being made were actually mine to make.”

Ownership over one’s body “I’m grateful to have access to abortion and the funds to pay for it. I’m grateful to live in a state with access. I’m grateful
to all medical staff I’ve encountered for their empathy and not questioning my choice. I’m grateful that you’re
surrounded by loved ones who support me. “

Political barriers affecting
autonomy

“I came from Fort Worth, TX because that barbaric law prevented me from getting the lifesaving care I needed.”
“So many of us had to come from Texas, because they took away our right to choose.”

Solidarity

Camaraderie “We are all strong, wonderful, beautiful women. No matter what! No one, no laws, nothing can change how beautiful,
powerful and unstoppable we are. We as women are the boss in any in every situation in life. Always remember
Mamas we can do anything!!—Love yourself more and you will never be disappointed. Love, heel, learn, and grow like
the beautiful flowers we are!—We are strong! Brave! Unstoppable!”

Reassurance “Just because you feel bad about making your decision, DOES NOT mean you made the wrong one. Regardless of what
anyone tells you.”

“Remind yourself this too shall pass.”

Advice and validation “No matter the reason for your decision, you matter, and you will be okay. Your ancestors are still by you and now you
have one more looking over you. At least until you meet again—Breathe. Go dance and smile for you!
P.S. May you live and walk in health and life”

Normalization “You are still the strong amazing, extraordinary human being you are and were before all of this. You are a good person.
Allow yourself to grieve, mourn, and feel loss if you need to. This is only one chapter of your story, and you have many
more to go. With love”

“I will be who I was before this. I’m excited for this.”
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for collecting patient stories of a conve-

nience sample, we would offer the fol-

lowing considerations. Results from our

assessment demonstrate the gravity

and complexity of patients’ decisions

and their desire to support each other

through a complex emotional and politi-

cal landscape. In our supportive clinic

setting, patients used their stories to

foster community, highlight the impor-

tance of bodily autonomy, and support

others facing similar challenges by con-

textualizing their own abortion experi-

ence. It is likely that the results from our

studies are transferrable to other popu-

lations of patients traveling for abortion

care. Our patients wrote the journal

entries during this time of legislative

change when a large surge of patients

traveled to New Mexico for abortion

care. At baseline, people seeking abor-

tion care experience fear, judgment,

and interpersonal strain and stress.10

For people who travel more than an

hour for care, the psychological and

physical costs increase.11 The ability to

share stories may not only have allowed

patients to process their experience

anonymously but also may have given

them satisfaction from supporting

others.

SCALABILITY

This qualitative approach to collecting

patient stories may apply to patients

traveling for abortion care across the

United States, not just to patients trav-

eling for abortion care to New Mexico.

This analysis was done at one clinic in

one state. This approach could be

scaled to include clinics in multiple loca-

tions throughout the state or to include

clinics in other states with similar

increases in patients traveling for abor-

tion care. Scaling in this way may pose

challenges given the time-intensive

approach to journal transcription and

analysis.

PUBLIC HEALTH
SIGNIFICANCE

People who seek abortion care are

subject to significant social stigma. The

narrative around abortion care has

remained relatively constant even

though safety of legal abortion has

been proven.12 We still often see abor-

tion portrayed in the media as danger-

ous and wrong despite major advances

in abortion care after Roe v Wade legal-

ized US abortion rights. One of the best

strategies implemented around the

world to change narrative is storytelling.

There are already organizations elevat-

ing the voices and expertise of patients

who have had abortions, including “We

Testify,” “The Abortion Diary,” and

“#ShoutYourAbortion.”13–15 These orga-

nizations use stories to normalize abor-

tion for patients and as a way to advo-

cate safe abortion access. To change

the narrative, people should move

away from the typical numbers and

medicalization of care and center the

stories and the voices of abortion

patients.16

This qualitative approach to collecting

patient stories highlights how patients

frame the complexity of their experi-

ences in accessing abortion. The journals

provided a space for people to contextu-

alize their personal stories, but rather

than focus solely on themselves, many

respondents fostered emotional, social,

and political support for others navigat-

ing their own challenges. Real-time pro-

cessing highlights patients’ desire to sup-

port others facing challenges in

negotiating legal restrictions and other

barriers. This understanding opens the

door to further explore how people sup-

port each other and build community

in overcoming obstacles to access re-

productive health care. As we are abor-

tion providers, this analysis allows us to

better understand the needs of our

patients traveling for abortion care from

a social, political, and emotional context.

These journals included what informa-

tion abortion patients felt was impor-

tant to share while processing their ex-

perience. It may be beneficial for

providers to proactively offer space for

these themes: decision-making, autono-

my, and solidarity. Patients may yearn

for support from their peers or become

support systems themselves but have

challenges in doing so. Patients may

want to describe their decision-making

during counseling even though most

providers will provide abortion care for

any reason. Patients may appreciate

posters and bulletin boards in the clinic

that highlight their personal autonomy

and solidarity with staff and other

patients. We can use this information to

improve experiences for patients travel-

ing for abortion care.
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Abortion Return Rates and Wait Times
Before and After Texas’ Executive
Order Banning Abortion During
COVID-19

Brooke Whitfield, MA, Gracia Sierra, PhD, MA, Klaira Lerma, MPH, Vinita Goyal, MD, MPH, Lauren Thaxton, MD, MBA,
Bhavik Kumar, MD, MPH, Allison Gilbert, MD, and Kari White, PhD, MPH

See also Abortion Access 2 Years After Dobbs v Jackson Ruling, pp. 994–1050.

Objectives. To assess the associations between the executive order that Texas governor Greg Abbott

issued on March 22, 2020, postponing procedures deemed not immediately medically necessary, and

patients’ access to abortion care in Texas.

Methods.We used 17515 individual-level patient records from 13 Texas abortion facilities for matched

periods in 2019 and 2020 to examine differences in return rates for abortion after completion of a

state-mandated ultrasound and median wait times between ultrasound and abortion visits for those

who returned.

Results. Patients were less likely to return for an abortion if they had an ultrasound while the executive

order was under effect (82.8%) than in the same period in 2019 (90.4%; adjusted odds ratio52.06; 95%

confidence interval51.12, 3.81). Compared with patients at or before 10.0weeks’ gestation at

ultrasound, patients at more than 10weeks’ gestation had higher odds of not returning for an abortion

or, if they returned, experienced greater wait times between ultrasound and abortion visits.

Conclusions. Texas’ executive order prohibiting abortion during the COVID-19 pandemic disrupted

patients’ access to care and disproportionately affected patients who were past 10weeks’ gestation.

(Am J Public Health. 2024;114(10):1013–1023. https://doi.org/10.2105/AJPH.2024.307747)

At the onset of the COVID-19

pandemic, Texas governor Greg

Abbott issued a 30-day executive order

that postponed procedures deemed

not immediately medically necessary.

The state’s attorney general interpreted

this to include abortion,1 contrary to

guidance from professional medical

associations that abortion care not be

delayed.2 The order went into effect on

March 22, 2020, leading facilities to

immediately cancel appointments, and

there was uncertainty about whether

the order would be extended beyond

the April 21, 2020 end date. During the

30-day period when the order was in

effect, there was a series of legal chal-

lenges and conflicting court decisions

that resulted in short windows of time

when providers could temporarily offer

abortion care. Moreover, 1 court ruling

restored access to medication abortion

during the executive order, which was

offered until 10weeks of gestation in

Texas. However, most procedural abor-

tions were still prohibited, and some

facilities halted all abortions during the

30-day period owing to legal uncertainty.

Pregnant Texans who were ineligible for

medication abortion and unable to travel

out of state were forced to delay care

until the order expired, and those near-

ing Texas’ 22-week gestational limit for

abortion may have had to continue their

pregnancy.

The order also compounded existing

delays to abortion care in Texas stem-

ming from state-mandated policies

requiring counseling and ultrasound visits

24hours before an abortion3 and from

the emerging pandemic.4–6 Research indi-

cates that both individual factors—such
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as financial barriers, fear of contracting

COVID-19, increases in intimate partner

violence—and structural factors—such as

reduced clinic hours, social distancing

practices that limited the number of

patients who could be seen, and physi-

cian shortages—adversely affected abor-

tion access during the pandemic.5,6

Delays in abortion care can have neg-

ative consequences, such as preventing

patients from obtaining a preferred

medication abortion7 and increasing

procedure complexity, cost, and

risk.8–12 Additionally, fewer providers

perform abortions later in pregnancy,12

limiting options for care and potentially

preventing patients from obtaining a

wanted abortion altogether, which can

result in adverse financial and health

outcomes for both pregnant people

and their children.13

A previous study on the implications

of the executive order in Texas found

that in-state abortions declined by 38%

during the executive order and that

abortions being performed at or after

12weeks’ gestation increased after the

order was lifted.14 This study, however,

used only aggregate data and was un-

able to assess whether patients who

had a state-mandated ultrasound dur-

ing the executive order period returned

for an abortion and, for those who

returned, how wait times were affected.

Thus, our aim was to assess (1) the as-

sociation of the executive order’s imple-

mentation with abortion return rates

and wait times, and (2) how the execu-

tive order affected patients differently

by gestational duration.

METHODS

We obtained individual-level abortion

patient data from 13 of the 23 abortion

facilities in Texas that provided abor-

tion care during matched time periods

in 2019 (February 21–May 22, 2019)

and 2020 (February 21–May 22, 2020)

to assess patterns of care in the 30-day

intervals before, during, and after im-

plementation of the executive order.

These 13 facilities, representing all geo-

graphic areas where abortion care was

offered during the study period,

accounted for 59% of the in-state an-

nual abortion volume. The remaining

10 facilities either did not respond to

our requests or were unable to provide

information needed for analyses. We

collected data between January and

December 2021.

The study team created a REDCap

database (REDCap Consortium,

Nashville, TN) to collect patient age,

self-reported race and ethnicity, dates

of state-mandated ultrasound visit and

abortion visit, gestational duration at

ultrasound and abortion visits, abortion

method, and patient zip code. Research

staff or facility staff manually entered

this information frommedical record

data and recorded it in REDCap at 5

sites. At the remaining 8 sites, facility

staff prepared a de-identified data set

from the information collected in their

electronic medical record data.

Measures

Our 2 primary outcomes were whether

a patient returned to the facility for

their abortion after completing their

state-mandated ultrasound and,

among those who returned, the num-

ber of days between their ultrasound

and abortion visit (i.e., “wait time”). To

assess whether implementation of the

executive order was associated with

our primary outcomes, we divided the

2019 and 2020 observation periods

into 30-day time intervals that corre-

sponded to the time before, during,

and after implementation of the

executive order during which patients

had their ultrasound. Including the

30-day periods before and after the ex-

ecutive order enabled us to control for

abortion seasonality15,16 and potential

time confounders other than the exec-

utive order, such as the onset of the

pandemic, which may affect abortion

outcomes and wait times. Because re-

vised legal decisions during executive

order implementation allowed the pro-

vision of medication abortion and

some procedural abortions, we also

assessed the association between ges-

tational duration at the ultrasound visit

and our primary outcomes.

We categorized gestational duration

at ultrasound as 10.0weeks of gesta-

tion or less, 10.1 to 14.6weeks, and

15.0 to 22.0weeks. These categories

reflect differences in abortion methods

available, patients’ need for cervical

preparation, and visit duration for

procedural abortion. Patients at

10.0weeks of gestation or earlier were

eligible for medication abortion or uter-

ine aspiration that requires no cervical

preparation. Patients between 10.1

and 14.6weeks of gestation were eligi-

ble for only uterine aspiration, which

may require cervical priming with medi-

cations such as misoprostol.17 Patients

at 15.0 to 22.0weeks of gestation typi-

cally require a dilation and evacuation

procedure that involves cervical dilation

using osmotic dilators, medications (mi-

fepristone or misoprostol), or both.18

Abortion procedures requiring cervical

preparation typically take longer.

We examined the overall distribution

of our primary outcomes by sociode-

mographic characteristics: age in years

(< 18, 18–24, 25–29, 30–34, ≥35), race

and ethnicity (Asian, Black, Hispanic,

other, White), 1-way distance to facility

in miles (< 10, 10–24, 25–49, 50–100,

> 100), and an indicator of economic
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well-being (prosperous, comfortable,

midtier, at risk, distressed). We included

indicators for age and race and ethnicity,

as research shows that young people

and people of color are disproportion-

ately affected by abortion restric-

tions.19,20 We included 1-way travel

distance because greater distance from

an abortion facility is associated with

delays or inability to access abortion.21

Additionally, patients living 100 miles or

more from an abortion facility may have

shorter wait times since they could

waive Texas’mandatory 24-hour waiting

period between ultrasound and abor-

tion visits.

We calculated 1-way distance from

the population-weighted centroid of

patients’ zip code of residence to the

abortion facility where they obtained

care using the georoute module in

Stata version 18 (StataCorp LP, College

Station, TX).22 We also included a mea-

sure of patients’ economic well-being

because patients living in disadvan-

taged areas may take longer to return

for their abortion visit because of finan-

cial barriers, such as difficulty finding

enough money for the visit, transporta-

tion, childcare, or other needs. For this

measure, we used patients’ zip code

and the 2020 Distressed Communities

Index, which groups geographic areas

into quintiles: prosperous, comfortable,

midtier, at risk, and distressed.23

Missing Data

Patient data were not missing at

random for race and ethnicity (8%;

n5 1400) and gestational duration

at ultrasound (6%; n51004). Most

records missing race and ethnicity in-

formation were from 2 higher-volume

facilities where patients opted not to in-

dicate their race and ethnicity on their

medical history form. Similarly, most

records missing gestational duration

were from a single high-volume facility

where gestational duration at ultra-

sound was not recorded and was only

captured in patients’ electronic medical

records if they went in for an abortion

procedure. Because data were not

missing at random, we did not impute

values and instead included missing

data as a separate category in each

covariate.

Our analytic samples included 17515

observations for analyses assessing the

association between having an ultra-

sound visit during the executive order

period and not returning for an abortion

and 14438 observations for analyses

assessing the association between hav-

ing an ultrasound visit during the execu-

tive order and the wait time interval

between ultrasound and abortion visits.

Data Analysis

To assess the association between hav-

ing an ultrasound visit during the exec-

utive order period and returning for an

abortion visit, we ran unadjusted and

multivariable-adjusted logistic regres-

sions and clustered SEs at the facility

level. The unadjusted model controlled

for the 30-day observation periods. In

the first multivariable-adjusted model,

we also included sociodemographic

characteristics to ensure that potential

compositional differences of patients

across facilities and periods were

not biasing results. In a separate

multivariable-adjusted model, we also

included a composite variable contain-

ing each combination of 30-day period

and gestational duration at ultrasound

category. We used this to determine

whether patients who were ineligible

for medication abortion (i.e., were at

> 10weeks’ gestation) during the execu-

tive order were less likely to return for

an abortion (either during a temporary

lifting of the order or after the order ex-

pired) than were patients during the

same 30-day period in 2019. Compari-

sons of Akaike information criterion

(AIC) and Bayesian information criterion

(BIC) scores indicated that the inclusion

of covariates and the composite vari-

able improved model fit.

We calculated the median number of

days between ultrasound and abortion

visits and the interquartile range (IQR)

for each 30-day period overall and by

sociodemographic characteristics. We

estimated Cox proportional-hazard

models with SEs clustered at the facility

level to assess the association between

having an ultrasound during the execu-

tive order period and the wait time

between ultrasound and abortion visits.

We did not include patients who did

not return for an abortion appointment

in this analysis. We used the same

approach for unadjusted and

multivariable-adjusted models

described previously and compared

the AIC and BIC to assess model fit. We

conducted all analyses using Stata 18.

RESULTS

In 2020, the number of ultrasound vis-

its decreased following Texas’ declara-

tion of a public health emergency for

COVID-19 (March 6, 2020) and reached

a low of 132 ultrasound visits and 131

abortion visits during the midpoint of

the executive order period. Ultrasound

and abortion visits then increased to

831 and 734, respectively, the week

before the executive order expired,

approaching 2019 numbers (Figure 1).

The percentage of patients who did

not return for an abortion after their

ultrasound visit varied between 9.6%

and 11.1% in 2019 and 11.0% to 17.2%

in 2020 (Table 1). During the 30-day
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executive order period, 282 of the

1640 patients who had an ultrasound

did not return to the facility for an abor-

tion (17.2%) compared with 317 of the

3307 patients (9.6%) during the same

30-day period in 2019 (odds ratio

[OR]51.96; 95% confidence interval

[CI]51.09, 3.53; unadjusted model

results not shown in table).

After multivariable adjustment, the

odds of not returning for an abortion

remained higher for patients who had

an ultrasound visit during the executive

order period (adjusted odds ratio

[AOR]52.06; 95% CI51.12, 3.81)

compared with patients who had an ul-

trasound visit during the same 30-day

period in 2019. Patients who had an

ultrasound visit during the 30-day period

in which Texas declared COVID-19 a

public health emergency but before the

executive order was issued (February 21,

2020–March 21, 2020) also had higher

odds of not returning for an abortion

(AOR51.46; 95% CI51.20, 1.77) than

did patients who had an ultrasound dur-

ing the same 30-day period in 2019.
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No. Who Returned for

Procedure
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Mar 4–Mar 10 916 823 769 663

Mar 18–Mar 24 877 789 400 275

Apr 22–Apr 28 855 775 703 646

20202019

FIGURE 1— Weekly Number of Texas Patients Who Completed a State-Mandated Ultrasound Visit andWho Returned
for an Abortion: February 21–May 22, 2019, February 21–May 22, 2020

Note. The sample size was n517515.
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TABLE 1— Percentage of Texas Patients Who Did Not Return for an Abortion After Completing the
State-Mandated Ultrasound Visit and Probability of No Return: February 21–May 22, 2019, February
21–May 22, 2020

No. Patients % Not Returning (No.) AOR (95% CI)

Period

Feb 21–Mar 21, 2019 3612 9.6 (347) 0.88 (0.71, 1.10)

Mar 22–Apr 21, 2019 3307 9.6 (317) 1 (Ref)

Apr 22–May 22, 2019 3243 11.1 (359) 1.18 (0.84, 1.65)

Feb 21–Mar 21, 2020 2913 14.8 (432) 1.46 (1.20, 1.77)

Mar 22–Apr 21, 2020a 1640 17.2 (282) 2.06 (1.12, 3.81)

Apr 22–May 22, 2020 2800 11.0 (307) 0.85 (0.61, 1.18)

Gestational duration at ultrasound, wk

≤10 13150 5.4 (706) 1 (Ref)

10.1–14.6 2168 8.8 (191) 1.77 (1.40, 2.22)

15.0–22.0 1193 17.4 (208) 3.89 (3.07, 4.93)

Missing 1004 93.5 (939) 269 (72.4, 998)

Age, y

< 18 468 16.5 (77) 1.67 (1.16, 2.43)

18–24 6345 11.5 (731) 1.05 (0.90, 1.21)

25–29 4920 11.0 (542) 1 (Ref)

30–34 3315 11.2 (371) 1.00 (0.87, 1.17)

≥35 2462 13.1 (322) 1.11 (0.90, 1.37)

Missing 5 20.0 (1) 0.47 (0.18, 1.21)

Race/ethnicity

Asian 830 11.5 (95) 0.73 (0.50, 1.05)

Black 4166 13.3 (555) 1.13 (0.89, 1.43)

Hispanic 6374 11.1 (709) 0.94 (0.75, 1.17)

Otherb 355 9.0 (32) 1.02 (0.64, 1.63)

White 4390 11.3 (498) 1 (Ref)

Missing 1400 11.1 (155) 0.91 (0.47, 1.77)

1-way distance to facility, miles

< 10 2995 11.1 (332) 1 (Ref)

10–24 6854 11.9 (813) 0.98 (0.77, 1.25)

25–49 3521 13.6 (479) 1.13 (0.76, 1.67)

50–100 1862 12.2 (228) 1.19 (0.71, 2.00)

> 100 1774 6.8 (121) 0.74 (0.40, 1.38)

Missing 509 14.0 (71) 0.72 (0.15, 3.41)

Distressed Community Index score

Prosperous 4214 11.5 (484) 1 (Ref)

Comfortable 2660 11.3 (301) 0.94 (0.73, 1.20)

Midtier 2980 12.9 (385) 1.12 (0.91, 1.37)

At risk 3563 11.3 (402) 0.91 (0.64, 1.29)

Distressed 3552 11.1 (396) 0.78 (0.48, 1.26)

Missing 546 13.9 (76) 1.66 (0.39, 7.00)

Note. AOR5 adjusted odds ratio; CI5 confidence interval. The sample size was n517515.
aDenotes the 30-d executive order period.
bOther includes American Indian, Alaska Native, Native Hawaiian, Pacific Islander, and multiracial.
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Compared with patients who were

at 10.0weeks or less of gestation at

their ultrasound visit, those who were

at 10.1 to 14.6weeks of gestation

(AOR51.77; 95% CI51.40, 2.22)

and 15.0 to 22.0weeks of gestation

(AOR53.89; 95% CI53.07, 4.93)

had higher odds of not returning for

an abortion. Additionally, minors

(< 18 years) had higher odds of not

returning for an abortion than did

patients aged 25 to 29 years

(AOR51.67; 95% CI51.16, 2.43).

There were no statistically significant

differences in sociodemographic char-

acteristics among patients who came

in for an ultrasound across 30-day

periods.

In models that included the compos-

ite variable for 30-day period and

gestational duration categories, the

probability of not returning for an abor-

tion after an ultrasound visit was 25.5%

for patients at 10.1 to 14.6weeks’ ges-

tation during the executive order com-

pared with 4.0% for patients at up to

10.0weeks’ gestation during the same

30-day period in 2019 (AOR58.21;

95% CI53.88, 17.4; Figure 2; Table A,

available as a supplement to the online

version of this article at http://www.

ajph.org). Similarly, the probability of

not returning for an abortion after an

ultrasound visit was 40.0% for patients

at 15.0 to 22.0weeks’ gestation during

the executive order compared with

4.0% for patients at 10.0weeks’ or less

gestation during the same 30-day peri-

od in 2019 (AOR517.0; 95% CI56.75,

42.7; Figure 2; Table A).

Among patients who returned for an

abortion, the median wait time be-

tween ultrasound and abortion visit

was 2days (IQR51–6) for patients who

had an ultrasound during the executive

order period and 2days (IQR51–6) for

patients during the same 30-day period

in 2019 (Table 2). There was no signifi-

cant difference in wait times between

these groups in unadjusted (hazard ra-

tio [HR]50.99; 95% CI50.79, 1.25;

results not shown in table) and

multivariable-adjusted models

(HR51.00; 95% CI50.78, 1.27).

In models that included the compos-

ite variable for 30-day period and ges-

tational duration category, there were

significant differences in wait times be-

tween the 2019 and 2020 periods that

corresponded to the executive order

(Table B, available as a supplement to

the online version of this article at

http://www.ajph.org). The median wait

time between ultrasound and abortion

visit was 2days (IQR5 1–5) for patients

at 10.1 to 14.6weeks’ gestation during

the 30-day period in 2019 that corre-

sponded to the executive order, com-

pared with 9days (IQR56–14) during

the executive order period (Table B;

Figure A, available as a supplement to

the online version of this article at

http://www.ajph.org). Similarly, the me-

dian wait time between ultrasound and

abortion visit was 2days (IQR5 1–6) for

patients at 15.0 to 22.0weeks’ gesta-

tion in 2019 compared with 8days

(IQR51.5–12) during the executive or-

der period (Table B; Figure A). Median

wait time between visits for patients at

10.0weeks’ or less gestation at ultra-

sound was 2days for both the 2019

(IQR51–7) and the 2020 (IQR51–4)

executive order periods.

DISCUSSION

We found that the implementation of a

30-day executive order banning abor-

tion in Texas was significantly associat-

ed with a reduction in the number of

patients who returned for an abortion

after their state-mandated ultrasound.

Furthermore, we found that patients at

more than 10weeks’ gestational dura-

tion who were ineligible for medication

abortion during the executive order

were disproportionately affected by the

ban.

Although we do not know the preg-

nancy outcomes of people who did not

return to the facility for an abortion,

more people may have obtained an

abortion than the 82.8% documented

here. They may have gone to another

Texas facility or traveled out of state,

particularly those who were nearing

the 22-week gestational duration limit

for abortion procedures.14,24 Previous

research found that many Texas

patients obtained out-of-state abortion

care during the executive order, but

they had to travel long distances, which

increases financial, logistic, and emo-

tional burdens.25–27 Others may have

self-managed their abortion, as indicat-

ed by the large increase in online

requests for medication abortion dur-

ing this period,28 but many Texans

were likely unaware or unwilling to ac-

cess medication abortion online given

the legal uncertainty.

Furthermore, some may have contin-

ued their pregnancy, as the financial, lo-

gistical, and legal barriers to obtaining

an abortion may have been too difficult

to overcome. Our findings indicate that

patients at more than 10weeks’ gesta-

tion were more likely to experience

these burdens. Additionally, our find-

ings show that minors were less likely

to return for an abortion during the ex-

ecutive order, supporting previous re-

search indicating that young people are

disproportionately harmed by abortion

restrictions.19

We also found that for patients at

more than 10weeks’ gestation, median

wait time between ultrasound and

abortion visits increased by more than

5days during the executive order
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FIGURE 2— Proportion of Texas Patients Who Completed a State-Mandated Ultrasound but Did Not Return to the
Facility for an Abortion, by Gestational Duration at Ultrasound and 30-Day Period in (a) 2019 and (b) 2020

Note. CI5 confidence interval.
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TABLE 2— Texas Patients’ Median Number of Days (“Wait Time”) Between Ultrasound and Abortion
Visit and HR for Number of Days Between Visits: February 21–May 22, 2019, February 21–May 22, 2020

No. Patients
Median No. Days Between

Appointments (IQR) HR (95% CI)

Period

Feb 21–Mar 21, 2019 3044 2 (1–6) 0.98 (0.92, 1.04)

Mar 22–Apr 21, 2019 2764 2 (1–6) 1 (Ref)

Apr 22–May 22, 2019 2668 2 (1–7) 0.99 (0.92, 1.07)

Feb 21–Mar 21, 2020a 2292 2 (1–7) 1.01 (0.95, 1.08)

Mar 22–Apr 21, 2020 1323 2 (1–6) 1.00 (0.78, 1.27)

Apr 22–May 22, 2020 2347 3 (1–5) 1.10 (0.94, 1.29)

Gestational duration at ultrasound, wk

≤ 10 11 661 2 (1–6) 1 (Ref)

10.1–14.6 1795 2 (1–7) 0.96 (0.91, 1.02)

15.0–22.0 922 3 (1–6) 1.02 (0.87, 1.20)

Missing 60 4.5 (2–14.5) 0.60 (0.42, 0.86)

Age, y

< 18 348 3 (2–7) 0.94 (0.84, 1.05)

18–24 5216 2 (1–7) 0.92 (0.88, 0.96)

25–29 4106 2 (1–6) 1 (Ref)

30–34 2762 2 (1–6) 1.03 (0.97, 1.11)

≥ 35 2002 2 (1–5) 1.05 (1.01, 1.10)

Missing 4 3 (2–4) 1.31 (0.94, 1.84)

Race/ethnicity

Asian 714 2 (1–5) 1.13 (1.02, 1.25)

Black 3491 3 (1–7) 0.93 (0.84, 1.02)

Hispanic 5224 2 (1–6) 1.00 (0.94, 1.07)

Otherb 306 3 (1–7) 0.95 (0.86, 1.05)

White 3583 2 (1–7) 1 (Ref)

Missing 1120 2 (1–4) 1.14 (0.99, 1.31)

1-way distance to facility, miles

< 10 2644 2 (1–6) 1 (Ref)

10–24 6012 2 (1–6) 0.99 (0.94, 1.05)

25–49 3031 2 (1–7) 0.94 (0.87, 1.02)

50–100 1620 2 (1–7) 0.93 (0.83, 1.04)

> 100 796 2 (1–5) 1.03 (0.92, 1.16)

Missing 335 2 (1–5) 1.36 (0.93, 1.98)

Distressed Community Index score

Prosperous 3602 2 (1–6) 1 (Ref)

Comfortable 2252 2 (1–6) 1.01 (0.98, 1.05)

Midtier 2416 2 (1–7) 1.00 (0.93, 1.07)

At risk 2967 2 (1–6) 1.07 (0.97, 1.17)

Distressed 2843 2 (1–6) 1.02 (0.90, 1.17)

Missing 358 2 (1–5) 0.85 (0.62, 1.18)

Note. CI5 confidence interval; HR5hazard ratio; IQR5 interquartile range. The sample size was n514438.
aDenotes the 30-day executive order period.
bOther includes American Indian, Alaska Native, Native Hawaiian, Pacific Islander, and multiracial.
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compared with the same 30-day period

in 2019. This increase in wait time for

patients at more than 10weeks’ gesta-

tion may be because those patients

were ineligible for medication abortion

and unable to travel out of state and

therefore were unable to obtain an

abortion until after the order was lifted.

Longer wait times can increase both

cost and risks related to abortion11,29

in addition to the mental and emotional

toll of prolonged forced pregnancy.13

Longer wait times may also prevent

some patients from obtaining an abor-

tion because abortion care later in

pregnancy may be more difficult to ac-

cess because fewer facilities provide

this service.12,13

The executive order period shares

several similarities to the current legal

context. The suspension of abortion

procedures during the order and

changing court decisions created con-

fusion for patients about whether and

what types of abortion services were

available.30 Similarly, following the US

Supreme Court’s decision in Dobbs v

Jackson Women’s Health Organization,

which overturned Roe v Wade, state-

level abortion restrictions have fre-

quently been implemented, temporarily

enjoined, and later upheld or struck

down. This has already occurred in

Ohio, Georgia, Florida, and Iowa31–33

and may soon occur in Arizona.34

Changing state-level abortion policies

creates confusion for patients about

the legality of abortion and may lead

some patients to inaccurately believe

they are unable to obtain in-state care.

Expanded access to health care naviga-

tors who can provide abortion seekers

with timely and accurate information

about their options could reduce con-

fusion and improve abortion access in

this new abortion landscape.30

Limitations and Strengths

There are several limitations to this

study. Although our data account for

more than half of all abortions provided

in Texas during the study period, we

were able to obtain data from only 13

of the 23 Texas abortion facilities oper-

ating at that time. The 13 facilities in-

cluded in our study were located in

each of the metropolitan areas where

abortion care was provided; however,

the 10 facilities that either did not re-

spond to our requests or were unable

to provide information needed for

analyses may have served different

populations, which may bias our

findings. Furthermore, data on race,

ethnicity, and gestational duration at

ultrasound were not missing at random,

so we did not impute these values.

Consequently, our findings may not

adequately capture the abortion

experiences of people of color or

those at later gestational stages.

Additionally, although we included in-

formation from 30-day time intervals

before and after the executive order

period in both 2019 and 2020 to con-

trol for time confounders, we could not

fully disentangle the effect of the exec-

utive order from the potential effects of

the onset of COVID-19. The inability of

physicians who resided out of state to

travel to Texas, reduction in clinic

hours, financial stressors, and fear of

contracting COVID-19 may have also

contributed to declines in abortion re-

turn rates. However, similar patterns in

ultrasound and abortion visits in the

30-day period following the executive

order and the same 30-day period in

2019, despite the ongoing COVID-19

pandemic, lend credibility to the order’s

unique impacts.

Strengths of this study include our

use of a large sample of individual-level

data to examine effects of the executive

order on abortion visit return rates, wait

time between ultrasound and abortion

visits, and disparities by gestational du-

ration, which previous studies using ag-

gregate data were unable to do.14,24

Public Health Implications

We estimate that the 83% of patients

who had an ultrasound during the exec-

utive order in Texas and were able to re-

turn for their abortion spent an additional

5 to 7days pregnant if they were not eli-

gible for medication abortion. Moreover,

nearly 1 in 6 patients were not able to

return for their abortion. These patients

may have traveled to another state or

clinic in Texas, self-managed their abor-

tion, or continued their pregnancy. We

conclude that short-term abortion bans

are associated with reduced access to

timely care and disproportionately harm

patients at more than 10weeks’ gesta-

tion. Expanding access to patient naviga-

tors could help mitigate the negative

impacts of future and impending abor-

tion bans by increasing patients’ aware-

ness of their options and resources.
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Unequal Spatial Consequences of
Abortion Restrictions in Texas,
2021–2023

Sydney R. Sauter, MPH, Maeve E. Wallace, PhD, and Julie H. Hernandez, PhD

See also Abortion Access 2 Years After Dobbs v Jackson Ruling, pp. 994–1050.

Objectives. To demonstrate the spatially uneven effects of abortion restriction laws in Texas.

Methods.We used network analysis to determine the change in distance to the nearest surgical

abortion provider for 5253 Texas neighborhoods after the passing of Texas Senate Bill 8 (SB8; 2021) and

the US Supreme Court’s Dobbs v Jackson Women’s Health Organization (2022) decision. We identified

associations between key measures of neighborhood socioeconomic context and change in distance to

providers using multivariable linear regression models.

Results. After the Dobbs decision, Texas residents experienced an average change in distance to the

nearest provider of 457 miles (SD5179). Neighborhoods of concentrated disadvantage experienced the

greatest increase in distance to abortion providers after SB8’s passing, and neighborhoods with high

levels of income inequality experienced the greatest increase in distance after the Dobbs decision.

Conclusions.We document the rapidly changing abortion landscape in a highly restrictive state and

show that women living in more disadvantaged and unequal areas are most affected by the increasing

distance to providers.

Public Health Implications. Our methods and findings will continue to be relevant in understanding

the burden placed on women in areas where medical abortion has been restricted because of the

Dobbs decision. (Am J Public Health. 2024;114(10):1024–1033. https://doi.org/10.2105/AJPH.2024.307652)

On June 24, 2022, the US Supreme

Court’s ruling in Dobbs v Jackson

Women’s Health Organization (142 S. Ct.

2228 [Dobbs]) overturned the court’s

1973 ruling in Roe v Wade (93 S. Ct. 705

[Roe]), thereby ending the constitution-

al right to abortion services in the Unit-

ed States. This decision allows states to

restrict access to the procedure on an

individual basis. As of May 2024, 14

states have total abortion bans in place,

and another 7 have enforced strict ges-

tational age limits.1

Since before the Dobbs decision, the

national abortion rate has been slowly

increasing.2 This trend masks large

disparities between states, however.

Although states with abortion bans

experienced a 100% decrease in abor-

tions since the Dobbs decision, states

without abortion bans have seen an in-

crease in caseload.3 These data suggest

an increase in the need for abortion

services, as well as the possibility that

pregnant people needing abortion ser-

vices in states with abortion bans are

traveling to receive care in states where

the procedure is legally allowed.

Texas has historically been one of the

most hostile toward abortion services,

with several pieces of legislation that

limit the availability of medical abortion

over the decade before the Dobbs deci-

sion. One such law was House Bill 2,

implemented in 2014. This law forced

nearly half of the state’s clinics to close,

resulting in increased mean distance to

providers, greater congestion at

remaining clinics, and a large reduction

in the abortion rate.4,5

In 2021, the state enacted Senate Bill

8 (SB8). This law prohibited medical

abortion after 6weeks’ gestation, mak-

ing it one of the first near bans in the

country.6 As a result, Texas clinics were
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required to cease services related to

abortion services or close their doors

altogether. The number of facility abor-

tions in the state fell by half in the

month after SB8 implementation,

whereas the proportion of Texas wom-

en receiving abortion services in the

neighboring states increased from 12%

to 30% over the same period, indicating

that women were leaving the state to

receive services.7 With the Dobbs deci-

sion, Texas enacted a total abortion

ban in 2022, resulting in the closure of

the remaining facility-based abortion

providers. Although pregnant people

may previously have been able to seek

abortion services in bordering states,

Oklahoma, Arkansas, and Louisiana

also enacted total abortion bans after

the Dobbs decision.1

Given the impact of previous legisla-

tion on the abortion landscape in Texas

and the surrounding region, it is impor-

tant to understand the effect of both

SB8 and the state’s trigger ban on the

residents who are now forced to seek

medical abortion services elsewhere.

Geographic information systems (GISs)

allow a greater understanding of the

distance people must travel to obtain

a medical abortion across state lines,

while also pinpointing the populations

most affected. Although various path-

ways to abortion after the Dobbs deci-

sion have been documented, such as

self-managed abortion, abortion by

mail, and telehealth, recent court pro-

ceedings have challenged the legality

of medication abortion by mail, and

in-clinic visits may be required to obtain

any abortion medication in the future.8

Thus, distance to the nearest provider

is increasingly important as abortion

restrictions continue across the country.

Legislation aimed at restricting or

banning abortion services has dispro-

portionately affected socioeconomically

disadvantaged pregnant people, as they

are less likely to have the means to seek

a new provider or travel long distances

to obtain care outside their state of resi-

dence. Additionally, people of color and

lower socioeconomic status have been

documented to experience abortion

later in pregnancy and therefore more

often require surgical abortion over

medication abortion, which further war-

rants our focus on facility-based surgical

abortion.9

Although existing research focuses

on spatial effects at the state and coun-

ty levels,10 a more detailed analysis at

the neighborhood level is useful con-

sidering the spatially segregated nature

of poverty and exclusion in most South-

ern states.11,12 We identified the de-

gree to which Texas neighborhoods

were affected by abortion bans in 2021

and 2022 in terms of the change in the

distance to the nearest facility-based

surgical abortion provider. Moreover,

we aimed to highlight the uneven im-

pact of these bans by exploring the

profile of the most affected neighbor-

hoods. We hypothesized that socially

and economically disadvantaged neigh-

borhoods would have the largest in-

crease in distance to care.

METHODS

We obtained data for this project using

the National Historical GIS Data Finder

and 5-year census estimates from the

US Census Bureau American Commu-

nity Survey (2015–2019).13 Although

the use of census tracts to approximate

neighborhoods has limitations,14 we

chose to use them as our unit of analy-

sis for data availability reasons, as is

common in the public health litera-

ture.15–17 We operationalized variables

pertaining to the sociodemographic

characteristics of the tract population

at the individual and household levels

as area-based composite measures for

analysis. Census data are limited to bi-

nary definitions of gender; consequent-

ly, we exploited the category of women

of reproductive age (15–49 years) to ap-

proximate the population with a capaci-

ty for pregnancy. We acknowledge that

not all people with a capacity for preg-

nancy are captured in this definition.

We used area-based composite mea-

sures of disadvantage and inequality

to characterize Texas neighborhoods.

These included indices of socioeco-

nomic position (SEP), concentrated dis-

advantage (CD),18 income inequality, and

concentration at the extremes (ICE).19

The SEP index combined the mean

standardized z scores for the propor-

tion of individuals in a census tract who

were working class, were living in pover-

ty, and had less than a high school

education and the median household

income of the tract (reverse-coded).

Operationalization of CD included the

proportion of households receiving

public assistance, households without

a vehicle available, woman-headed

households, families below the poverty

threshold, individuals in the labor force

who were unemployed, and individuals

younger than 18 years. We z score

transformed all variables to create a

measure of the mean score, and we

used a confirmatory factor analysis to

ensure the validity of the final compos-

ite measures. We then converted the

SEP index and CD variables into quin-

tiles to meaningfully represent the

constructs and avoid assumptions of

a linear trend in change in distance.

We evaluated income inequality with

the Gini index, a commonly used mea-

sure ranging from 0 to 1, with 0 repre-

senting total equality of incomes and 1

representing total inequality.20 For this

analysis, we further constructed the
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value into a categorical variable to rep-

resent low and high income inequality

relative to the rest of the sample.

Finally, we estimated the ICE to mea-

sure racial and economic spatial polari-

zation across census tracts. The ICE

value measures the degree to which

the tract population is concentrated

into extremes of racial and economic

privilege (White and high income) and

deprivation (non-White and low in-

come). It is calculated by taking the

number of White householders with

more than $100000 annual income

(the 80th percentile) and subtracting

the number of householders who are

people of color with less than $25000

annual income (the 20th percentile),

divided by the total population with

data on income in each census tract.

Possible values ranged from11 (con-

centrated privilege so that 100% of the

neighborhood are affluent White

households) to21 (concentrated dep-

rivation so that 100% of the neighbor-

hood are low-income households of

people of color). An advantage of the

ICE over other measures of inequality is

that it uniquely identifies the direction-

ality of inequality (e.g., both a neighbor-

hood of 100% low-income residents

and a neighborhood of 100% high-

income residents would have the same

Gini value). It also simultaneously cap-

tures multiple dimensions of inequal-

ities (both economic and racial), which

is of particular importance for under-

standing the processes that underly

population health inequities.

Surgical Abortion Clinic
Location

We included only clinics performing

surgical abortions, rather than those

that provide medication abortions, to

ensure that comprehensive abortion

care was available at each clinic. Be-

cause each state included in the analy-

sis has different laws and regulations

for medication abortion, this restriction

simplified the analysis and is likely a val-

id indicator given that surgical abor-

tions constitute roughly half of induced

medical abortions.21 We compiled data

pertaining to the location of surgical

abortion clinics using Google Earth soft-

ware and the Advancing New Stan-

dards in Reproductive Health Abortion

Facilities Database.22 We located surgi-

cal abortion clinics on a state-by-state

basis using the database, and we fur-

ther investigated each individual clinic

using publicly available Web sites to

confirm the current availability of surgi-

cal abortion procedures. We used the

Google Earth Pro address locator tool

to georeference these clinics and obtain

their geographic coordinates (latitude

and longitude). We mapped operating

clinics in 3 waves: clinics open before

SB8 was passed, after SB8 was passed

(i.e., after August 2021), and after Dobbs

was decided (i.e., after June 2022).

Changes in Distance-to-
Care Analysis

We obtained census tract shapefiles

for the 48 contiguous US states and

imported them into QGIS3.21.23 We

obtained primary and secondary road

network shapefiles from the US Census

Bureau portal. We reprojected all data

for both the basemap and abortion

clinic points using ESRI 102003 (Envi-

ronmental Systems Research Institute,

Redlands, CA) for the US contiguous Al-

bers equal area conic projection. The

resulting maps can be found in Figures

A–C (available as a supplement to the

online version of this article at http://

www.ajph.org/). We then created a new

layer showing the centroid of each

census tract in Texas and then used

ESRI’s ODmatrix tool to complete a net-

work analysis using the roads shapefile.

The resulting database included the cal-

culated distance between the centroid

of each Texas census tract and the

nearest abortion clinic using the prima-

ry and secondary road network. We

allowed a topological tolerance of

6 miles for entry and exit costs.

We repeated the analysis so that

each census tract received a separate

distance value for each wave of analy-

sis. We then extracted the data from

QGIS for further analysis.

Outcome

The study outcome generated from

the spatial analysis is the change in dis-

tance from the closest surgical abortion

provider in 2 phases: after (1) the im-

plementation of SB8, and (2) the over-

turning of Roe. We calculated the

change in distance as the difference in

distance (in miles) before SB8 imple-

mentation and the distance directly

after each legislative wave. We then ex-

amined the change in the distance as

a continuous outcome in 2 separate

regression analyses.

Analytic Methods

After data exporting and merging by

the GISJOIN identifier, 5253 of the 5265

census tracts in Texas were available

for analysis. We carried out all statistical

analyses using SAS version 9.4 (SAS

Institute, Cary, NC). We ran descriptive

statistics to evaluate central tendency

and normality of census tract mea-

sures. Then we fit crude and adjusted

linear regression models with cluster-

robust SEs to estimate the associations

between each neighborhood’s (census

tract) characteristics and the 2 change
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in distance outcomes, after SB8 imple-

mentation and after the Roe decision,

controlling for all other measures of so-

cioeconomic position and disadvan-

tage. Given the unique advantages of

each neighborhood measure we used,

we present both crude and mutually

adjusted models to account for the var-

ious dimensions of neighborhood (dis)-

advantage we analyzed. We weighted

the models by the proportion of wom-

en of reproductive age (15–49 years) in

each census tract.

RESULTS

Results from the descriptive analysis

are displayed in Table 1. On average,

neighborhoods in Texas experienced

a change in distance of 213 miles

(SD5 121) to the nearest provider after

the implementation of SB8. After Roe

reversal, the mean distance change

was 457 miles (SD5179). The resulting

maps appear in Figure 1. Almost all

Texas census tracts were affected by

both waves of legislation, with 4886

(92.8%) census tracts experiencing an

increased distance change (>0 miles)

after SB8 implementation and 5207

(98.9%) census tracts experiencing a

distance change after the overturning

of Roe.We also explored additional

travel days, with 1 full additional day of

travel time by car calculated as an in-

crease of 490 miles (7hours driving at

70 miles per hour—the average speed

limit on Texas highways—excluding

breaks). At this threshold, roughly

48.8% of census tracts experienced at

least a full additional travel day after

the overturning of Roe, representing

roughly 3.6 million women of reproduc-

tive age (not shown).

The median Gini coefficient for Texas

census tracts was 0.42 (SD50.06; not

shown). Neighborhoods in the highest

quintile of income inequality had Gini

values at or above 0.52. Finally, the ICE

value in the sample was skewed toward

deprivation, with a mean value of

20.13 (SD5 0.14; not shown). Neigh-

borhoods in the quintile of highest

privilege had an ICE value of only 0.05

(SD50.08).

Detailed descriptive results for the

remaining census tract characteristics,

as well as those used to construct

the contextual variables, can be found

TABLE 1— Characteristics of Texas Census Tracts: American
Community Survey 5-Year Estimates, 2015–2019

Characteristic Mean 6SD or No. (%)

Change in distance to provider after SB8,a miles 213.76121.3

Change in distance to provider after the Roe decision, miles 457.06178.8

Affected by SB8 (change in mileage >0) 4886692.8

Affected by Roe reversal (change in mileage>0) 5207698.9

Additional driving day (> 490 miles change in mileage) 2571648.8

SEP index (n55228)b,c

Highest 21.2 (0.4)

High 20.4 (0.2)

Middle 20.01 (0.1)

Low 0.5 (0.2)

Lowest 1.2 (0.4)

CD; standardized mean score (n55228)d

Lowest 20.8 (0.2)

Low 20.5 (0.2)

Middle 20.2 (0.1)

High 0.3 (0.2)

Highest 1.1 (0.5)

ICE (n55212)b

Highest deprivation 20.3 (0.1)

High deprivation 20.2 (0.02)

Middle 20.1 (0.02)

High privilege 20.1 (0.02)

Highest privilege 0.1 (0.1)

Gini index (n55207),b inequality

Lowest 0.3 (0.03)

Low 0.4 (0.01)

Middle 0.4 (0.01)

High 0.5 (0.01)

Highest 0.5 (0.04)

Note. CD5 concentrated disadvantage; ICE5 index of concentration; SB85 Texas Senate Bill 8;
SEP5 socioeconomic position. The study population size was n55253.
aSB8 banned abortion after roughly 6 wk gestational age and was implemented August 2021.
bIndices categorized by quintiles.
cSEP index variable (mean z scored) composed of % individuals with less than 12 y education, %
individuals living below the poverty threshold, % individuals employed in primarily working-class
jobs, median household income (reverse-coded).
dCD variable (mean z scored) composed of % non-White individuals, % unemployed individuals in
labor force, % woman-headed households, % households receiving public assistance, % households
with no vehicle available, and % families living below poverty threshold.
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Open and operating after SB8

Change in distance to nearest abortion facility (miles)
No change

≤ 135

136–270

271–441

> 441

Legal status of  abortion
States  where abortion remained legal after SB8

Open and operating after June 2022

Change in distance to nearest abortion facility (miles)
No change

≤ 135

136–270

271–441

> 441

Legal status of  abortion
States  where abortion remains legal

States where trigger ban laws were implemented after June 2022

a

b

FIGURE 1— Changes in Distance (in Miles) to Nearest Abortion Provider After (a) Texas Senate Bill 8 (SB8) Passed and
(b) Dobbs v Jackson Decision: Texas, August 2021–July 2022
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in Appendix Table A (available as a sup-

plement to the online version of this ar-

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

Regression Analysis for SB8

Results from the generalized linear

regression analysis for the change in

distance after the implementation of

SB8 can be found in Table 2. Model 1

demonstrates the crude, unadjusted

relationship of each individual predictor

with the outcome, and model 2 demon-

strates the full regression model with

all predictors included.

After the implementation of SB8,

census tracts in the lowest SEP quintile

had a significantly (P< .001) larger

change in distance to the closest pro-

vider than did those in the highest

SEP quintile. Interestingly, this rela-

tionship did not remain consistent

once other predictors were controlled

for in model 2. In the fully adjusted

model, all lower levels of SEP experi-

enced a significant (P < .001) negative

change in distance compared with the

highest SEP.

Census tracts with the highest levels

of CD were significantly farther from

providers than were those with less

CD in both models, showing a clear

dose–response relationship. In the fully

adjusted model, census tracts with the

highest levels of CD were roughly 69

additional miles (95% confidence inter-

val [CI]551.66, 85.34; P< .001) farther

from a provider than were those with

the lowest levels of CD.

Both those in the highest deprivation

and those in the highest privilege quin-

tiles were significantly (P< .001) farther

from a provider than were those in the

middle quintile in model 1 (B579 miles;

95% CI567.26, 91.42 and 15 miles;

95% CI57.49, 22.32, respectively) al-

though this relationship was attenuat-

ed in model 2, and only the highest

deprivation census tracts were signifi-

cantly (P< .001) farther from a provider

(B570.5 miles; 95% CI558.03, 82.92).

The Gini coefficient for income inequality

did not demonstrate a clear significant

relationship between levels in either

model.

Regression Analysis for
Roe Reversal

Results from the generalized linear

regression analysis for the change in

distance after Texas’s trigger ban are

displayed in Table 3. Model 1 presents

the crude, unadjusted relationship

of each individual predictor with the

TABLE 2— Multiple Linear Regression for Change in Distance
(in Miles) to Provider After Senate Bill 8 Passed in Texas: August
2021–September 2021

Model 1 (Unadjusted),
B (95% CI)

Model 2 (Adjusted),a

B (95% CI)

SEP indexb

Highest (Ref) 0 0

High 212.22 (220.16, 24.28) 216.58 (225.62, 27.54)

Middle 227.53 (236.04, 219.00) 247.11 (258.66, 235.55)

Low 212.90 (221.94, 23.87) 263.85 (278.27, 249.44)

Lowest 41.46 (31.26, 51.66) 251.92 (269.87, 233.97)

CDc

Lowest (Ref) 0 0

Low 211.36 (219,49, 23.24) 23.18 (212.02, 5.64)

Middle 216.91 (225.68, 28.15) 7.4 (28.85, 18.66)

High 1.18 (27.77, 10.14) 28.32 (14.86, 41.77)

Highest 53.77 (43.21, 64.32) 68.50 (51.66, 85.34)

ICE

Highest deprivation 79.34 (67.26, 91.42) 70.48 (58.03, 82.92)

High deprivation 4.2 (25.71, 14.45) 9.97 (20.22, 20.15)

Middle (Ref) 0 0

High privilege 18.36 (10.13, 26.59) 6.04 (22.66, 14.74)

Highest privilege 14.91 (7.49, 22.32) 23.86 (212.04, 4.31)

Gini Index, inequality

Lowest (Ref) 0 0

Low 27.95 (216.56, 0.66) 214.27 (222.90, 25.64)

Middle 27.24 (216.40, 1.92) 220.77 (229.81, 211.73)

High 6.63 (23.61, 16.86) 217.04 (226.99, 27.08)

Highest 4.95 (27.56, 11.87) 224.61 (234.46, 214.77)

Intercept . . . 229.83 (219.03, 224.64)

Note. CD5 concentrated disadvantage; CI5 confidence interval; ICE5 index of concentration;
SEP5 socioeconomic position. The study population size was n55207.
aAdjusted model includes all covariates related to socioeconomic status (SEP, CD, ICE, and Gini).
bSEP Index variable (mean z scored) composed of % individuals with < 12 y education, % individuals
living below the poverty threshold, % individuals employed in primarily working-class jobs, median
household income (reverse-coded).
cCD variable (mean z scored) composed of % non-White individuals, % unemployed individuals in
labor force, % female-headed households, % households receiving public assistance, % households
with no vehicle available, and % families living below poverty threshold.
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outcome, and model 2 demonstrates

the full regression model with all pre-

dictors included.

The lowest SEP quintile census tracts

were significantly (P< .01) farther from

a provider than were those in the high-

est SEP quintile (B547.1 miles; 95%

CI531.87, 62.31) in the crude model,

although this finding was inconsistent

in the adjusted model. Census tracts

with higher levels of CD were also

significantly farther from the nearest

provider, again after a dose–response

relationship with increasing change in

distance as CD increased. Census tracts

with the highest CD were roughly 125

miles (95% CI599.65, 150.59; P< .001)

farther from a provider than were

those with low levels of CD in the ad-

justed model.

Interestingly, the ICE value demon-

strated a significant positive relation-

ship with change in distance for census

tracts in both the highest deprivation

and highest privileged groups, reflect-

ing that census tracts with higher depri-

vation and census tracts with higher

privilege were significantly farther from

a provider than were those in the

middle ICE category (a 23-mile [95%

CI54.57, 42.17; P< .001] and 21-mile

[95% CI54.57, 42.17] difference in the

adjusted model, respectively).

Finally, the Gini coefficient was signifi-

cant in the crude model at P< .001 for

those in the highest inequality group

(30 miles; 95% CI516.26, 45.71). The

increase in mileage for those with high

income inequality in the tracts was

slightly attenuated in the fully adjusted

model to represent an average change

in distance of 23 miles (95% CI50.47,

38.38; P< .01).

DISCUSSION

People in the South and Gulf Coast

regions of Texas were most affected

by SB8 and Roe reversal in terms of

change in distance to nearest provider

after each legislative wave. As abortion

clinics in Central and West Texas had

been forced to close by a previous reg-

ulation (House Bill 2, passed in 201424),

residents in these areas appeared less

affected because they were already

forced to travel out of state to seek

abortion services at clinics in New

Mexico before SB8 implementation.

The results estimate that pregnant

Texans seeking abortion services will

have to drive an additional 457 miles

to obtain services out of state after the

TABLE 3— Multiple Linear Regression for Change in Distance
(in Miles) to Abortion Provider After Roe Reversal in Texas: August
2021–July 2022

Model 1 (Unadjusted),
B (95% CI)

Model 2 (Adjusted),a

B (95% CI)

SEP indexb

Highest (Ref) 0 0

High 220.48 (233.68, 27.28) 228.14 (242.79, 213.49)

Middle 230.86 (244.54, 217.17) 255.67 (273.89, 237.46)

Low 212.12 (226.47, 22.22) 273.13 (295.73, 237.46)

Lowest 47.09 (31.87, 62.31) 256.76 (284.56, 228.96)

CDc

Lowest (Ref) 0 0

Low 24.41 (217.83, 9.02) 16.14 (2.00, 30.29)

Middle 27.94 (222.07, 6.20) 38.66 (21.29, 56.03)

High 19.11 (4.80, 33.41) 73.87 (53.10, 94.64)

Highest 81.22 (66.10, 96.32) 125.12 (99.65, 150.59)

ICE

Highest deprivation 65.22 (47.50, 82.93) 23.37 (4.57, 42.17)

High deprivation 20.41 (214.89, 15.71) 26.64 (222.13, 8.83)

Middle (Ref) 0 0

High privilege 27.61 (14.23, 40.98) 24.03 (9.89, 38.17)

Highest privilege 30.08 (17.27, 42.89) 21.72 (7.73, 35.71)

Gini index, inequality

Lowest (Ref) 0 0

Low 20.08 (214.26, 14.10) 2.47 (211.73, 16.67)

Middle 8.92 (25.40, 23.24) 8.42 (26.12, 22.97)

High 31.78 (16.68, 46.88) 25.01 (9.54, 40.47)

Highest 30.98 (16.26, 45.71) 22.92 (7.47, 38.38)

Intercept . . . 425.34 (407.56, 443.11)

Note. CD5 concentrated disadvantage; CI5 confidence interval; ICE5 index of concentration;
SEP5 socioeconomic position. The study population size was n55207.
aAdjusted model includes all covariates related to socioeconomic status (SEP, CD, ICE and Gini).
bSEP Index variable (mean z scored) composed of % individuals with < 12 y education, % individuals
living below the poverty threshold, % individuals employed in primarily working-class jobs, median
household income (reverse-coded).
cCD variable (mean z scored) composed of % non-White individuals, % unemployed individuals in
labor force, % female-headed households, % households receiving public assistance, % households
with no vehicle available, and % families living below poverty threshold.
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state’s abortion ban. Previous research

has noted that increasing distance to

provider lowers a person’s likelihood

of obtaining an abortion.25,26 Long-

distance travel presents an additional

burden beyond the cost of the proce-

dure itself, including transportation

costs, lodging costs, lost wages, child-

care arrangements, and overall time

lost to travel.24 We found that roughly

48% of people in Texas census tracts

now have an additional full day of driv-

ing to obtain services, meaning that

these additional costs are com-

pounded over several days of travel for

pregnant people seeking abortions out

of state. Furthermore, roughly 88% of

the sample’s nearest provider after Roe

reversal was in Kansas, where manda-

tory waiting periods are enforced for a

full 24hours before the procedure.27

Thus, many pregnant people in Texas

who travel out of state to the closest

provider will be faced with further time

and cost burdens associated with other

states’ abortion restrictions, as well as

increased congestion.

To the best of our knowledge, this

study is the first of its kind to note the re-

lationship between distance to abortion

provider and indicators of neighborhood

conditions after the overturning of Roe v.

Wade. The study notes strikingly uneven

patterns in the place-based effects of

these abortion restrictions, with people

in neighborhoods at the highest levels of

CD and the poorest socioeconomic con-

ditions having to travel farther after both

SB8 implementation and Roe reversal.

Most pregnant people who obtain a

surgical abortion are economically dis-

advantaged, so the additional travel

distance to the nearest provider im-

posed by legislation that bans abortions

may present a compounding barrier

for women that prevents them from

obtaining services entirely.28 This study

adds to previous evidence of profound

racial and socioeconomic inequities in

abortion access and their contributions

to racial and socioeconomic inequities

in reproductive health and well-being.29

Additionally, this study documents a

unique method of examining the im-

pact of abortion restriction among

subgroups.

Despite the study’s strengths, there

are inherent limitations in using GIS

methods. Census tracts and other

administrative boundaries may not

adequately capture the various social

dimensions and lived experiences

through which residents may define

their “neighborhoods.” Disadvantaged

communities are also not randomly dis-

tributed across the state, as confirmed

by global Moran’s I analysis conducted

on CD and SEP variables (results not

shown). The concentration of poorer

communities in the south and south-

eastern portion of Texas may have led

to their overrepresentation among

those most affected by increased travel

distances.

We used centroids to estimate the

distance from each census tract to the

nearest provider, which may introduce

some inaccuracies in distance for larger

tracts in the western part of Texas. We

used only primary and secondary road

networks to perform the network analy-

sis, which is also limiting, as many smal-

ler state highways exist in this region

and may be used instead. In addition,

we chose to focus on distance rather

than travel time for feasibility and com-

parability reasons, as the latter might

be affected by road network, speed lim-

it, and traffic conditions, which are likely

to vary across urban and rural tracts

as well as seasonally throughout the

state. Moreover, the analysis does not

account for other modes of transporta-

tion (e.g., flying, which would entail

further direct costs to pregnant people

seeking services). Previous research

notes that some pregnant people pre-

fer to drive to an abortion provider

over flying for privacy and convenience,

so the use of road networks is likely a

valid choice.30

Furthermore, many pathways to

abortion exist, including self-managed

abortion, and thus distance to provider

is not the only indicator for abortion

access. Relatedly, as we did not consid-

er congestion at remaining clinics, we

likely underestimated distance to pro-

vider, as pregnant people may be

forced to seek appointments farther

away because of long wait times at the

nearest clinics. Finally, given the restric-

tions and rapidly changing abortion

landscape after Roe was overturned,

abortion clinics are frequently changing

their operations, and thus the nearest

provider may change from day to day

in a given area.

Vulnerable subpopulations may not be

included in the census (e.g., undocument-

ed individuals) or may be unidentifiable in

census data (e.g., gender-nonconforming

people). This consideration is especially

important in the Texas context, as many

towns along the US–Mexico border also

have the farthest distance to the nearest

domestic abortion provider. Without in-

formation on undocumented individuals

or gender-nonconforming people who

face greater social barriers to abortion

access,31 our measures of neighbor-

hood social and economic inequality

may be conservative. Additionally, it is

unclear what additional barriers undocu-

mented people may face. Crossing inter-

national borders was beyond the scope

of the project because of the lack of ro-

bust data sources regarding facility

operations in Mexican border counties;

however, anecdotal evidence shows

that medication abortion is available in
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Mexico, illustrating some variety in abor-

tion pathways that pregnant people in

Texas may consider.32
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Longitudinal Impact of Dobbs v
Jackson Women’s Health Organization
on Abortion Service Delivery in
Ohio, 2022–2023

Mikaela H. Smith, PhD, Michelle L. McGowan, PhD, Courtney Kerestes, MD, Danielle Bessett, PhD, and
Alison H. Norris, MD, PhD

See also Abortion Access 2 Years After Dobbs v Jackson Ruling, pp. 994–1050.

Objectives. To assess the impact of Ohio’s abortion policy changes on abortion provision following

Dobbs v Jackson Women’s Health Organization.

Methods.We analyzed quantitative and write-in responses from an ongoing survey of 6 abortion

facilities in Ohio for 3 time periods: January–June 2022 (pre-Dobbs), July–September 2022 (6-week ban in

effect), and October 2022–June 2023 (post-Dobbs, ban blocked). We disaggregated counts by method,

gestation, and state of residence.

Results. Following Dobbs, Ohio banned abortions after detection of embryonic cardiac activity, and

monthly abortion provision decreased 56%. Several months after the ban was lifted, monthly abortion

means exceeded pre-Dobbs means. The percentage of patients from out of state increased over time.

Conclusions. The post-Dobbs enactment of a restrictive abortion ban drastically reduced availability of

reproductive health care in Ohio. Nevertheless, Ohio remained an important destination for patients

from surrounding states with abortion restrictions.

Public Health Implications. Gestational bans decrease access to necessary health care; instead, states

like Ohio should work to eliminate barriers to abortion care to support the health and well-being of

people in their own and surrounding states. (Am J Public Health. 2024;114(10):1034–1042. https://doi.org/

10.2105/AJPH.2024.307775)

On June 24, 2022, the US Supreme

Court overturned 50 years of le-

gal precedent set by Roe v Wade and

Planned Parenthood v Casey in its deci-

sion on Dobbs v Jackson Women’s Health

Organization.1 The decision returned

the right to regulate abortion to the

states, and many states were poised to

instantly ban or severely restrict abor-

tion.2 One such state, Ohio, immediate-

ly enacted a ban on abortion after

detection of embryonic cardiac activity,

which typically takes place around

6weeks’ gestation. This ban was in

place for almost 3 months before being

blocked by a judge, creating a window

of time during which Ohioans, and

those seeking care in Ohio from other

states, had severely limited access to

abortion. Experts anticipated that

allowing states to severely restrict abor-

tion would lead to decreased utilization

of abortion,3,4 and, indeed, abortion

numbers have dropped sharply in

states with severe restrictions.5 State

restrictions were anticipated to

disproportionately impact people of

color and those with low incomes.6–9

National data tracking abortion utiliza-

tion in the months surrounding Dobbs

showed, overall, 9% fewer abortions in

September 2022 versus April 2022,

though there was much regional varia-

tion.5 In this study, we outlined the legal

and political changes in Ohio that accom-

panied the Dobbs decision and assessed

how changes in state policy in Ohio, and

surrounding states, impacted abortion

availability and utilization in Ohio.
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BACKGROUND

Ohio has long been an “abortion-

hostile” state,10 where policy changes

reflect the dramatic increase in abor-

tion restrictions in the past 2 de-

cades.11 Ohio legislators have passed

more than 15 abortion restrictions, in-

cluding limitations on dilation and evac-

uation procedures, banning abortions

after 20weeks (22weeks from last

menstrual period), requiring in-person

preabortion counseling and consent

followed by a 24-hour waiting period

before the abortion can proceed, elimi-

nating insurance coverage for abortion

in nearly all cases for Medicaid insur-

ance and insurance for state employ-

ees, and requiring abortion facilities to

have written transfer agreements with

hospitals.12 Restrictive laws were ac-

companied by abortion facility closures

and care churn,13 with abortion rates

falling particularly steeply for Ohioans

in rural counties.12 Overall, abortion

rates in both Ohio and the United

States have steadily dropped since the

early 1990s.14 Yet, after 2 decades of

decreases, rates of abortion began

increasing again in 2020 in Ohio, mir-

roring national trends and showing a

continued need for abortion care in

the state.15

Nevertheless, immediately after

Dobbs, Ohio enacted a previously

enjoined ban on abortion after detec-

tion of embryonic cardiac activity, also

referred to as a “6-week” ban, because

detection of such activity usually occurs

around that time.16 This ban was initial-

ly passed by the Ohio legislature in

2019 via Senate Bill 23, but did not go

into effect at that time because of Roe’s

protections. On June 24, 2022, the day

of the Dobbs decision, approval from a

federal court judge allowed the bill to

go into effect (Figure 1). The 6-week

ban remained in effect until September

14, 2022, when a Hamilton County

Common Pleas Court Judge granted a

temporary restraining order on the

ban, temporarily blocking the law.17

While this restraining order allowed

facilities to again provide abortion care

beyond 6weeks’ gestation, providers

faced the additional challenge of having

functioned with limited capacity since

June, and they were unsure how long

the law would stay blocked.18 Within

this same timeframe, nearby Indiana,

Kentucky, and West Virginia also experi-

enced fluctuations in abortion policy

leading to diminished abortion avail-

ability in the region.5,19

On October 7, 2022, the county judge

confirmed the ban’s suspension

through the end of the court case with

a preliminary injunction, allowing facili-

ties greater certainty about their ability
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to provide abortion care up to the pre-

vious state-imposed limit of 22weeks’

gestation.20 On November 7, 2023 (out-

side the study period), Ohioans voted

to amend the state constitution to pro-

tect abortion access through fetal via-

bility.21 The 6-week ban remains

blocked as of time of writing; most

other restrictions remain in effect in

Ohio.22

To assess the impact of the 3-month

enactment of Ohio’s 6-week abortion

ban, we drew on monthly data from an

ongoing survey of abortion facilities to

analyze changes in number of abor-

tions pre- versus post-Dobbs, changes

in gestation and method of abortion,

and changes in patients’ state of resi-

dence. In addition, we captured abor-

tion facility staff perspectives regarding

their experiences adapting to these

changes. In doing so, we offer a case

study of how the interplay between fe-

deral and state law created real

impacts on availability of necessary

health care within a tumultuous abor-

tion ecosystem.

METHODS

Data came from an ongoing monthly

survey of abortion facilities in Ohio that

began in March 2020. Any abortion fa-

cility in Ohio that provided abortions

for any portion of the study period was

eligible to participate. We included 8

abortion facilities, some of which were

operated by the same parent organiza-

tion, in the present analysis (Table A,

available as a supplement to the online

version of this article at https://ajph.

org). The abortions included in our

totals represent approximately 95% of

all abortions provided in Ohio during

this time. One additional facility that of-

fered medication-only abortion care

during the study period was not

included in this study because of non-

response to our survey. Respondents

included abortion facility owners,

managers, and research staff. We ad-

ministered the survey online through

Qualtrics (Qualtrics, Provo, UT) and

REDCap (Research Electronic Data

Capture)23,24 hosted at the lead author’s

institution.

We analyzed data from January 2022

to June 2023, broken into 3 time peri-

ods: pre-Dobbs (6 months; January

2022–June 2022); post-Dobbs, 6-week

ban enacted (3 months; July 2022–

September 2022); and post-Dobbs,

6-week ban blocked (9 months;

October 2022–June 2023). We note

that the ban went into effect in late

June 2022 and was blocked mid-

September, and, thus, there was small

misclassification in our monthly counts,

in that some abortions that took place

when the 6-week ban was in effect

were counted as “pre-Dobbs” and some

without the 6-week ban in effect that

were counted as “post-Dobbs, 6-week

ban enacted.”

For each period, we compared the

number of abortions provided monthly,

and by method (medication vs proce-

dural), gestation (among procedural

abortions, < 14weeks vs ≥14weeks),

and patient state of residence (in-state

vs out-of-state). We also calculated the

total number of abortions by each state

of patient residence for these periods.

One facility (Facility B; Table A) that pro-

vides medication abortion only did not

report any state-of-residence data, and,

thus, we excluded them from the resi-

dence analyses. We analyzed data with

Stata version 16 (StataCorp LP, College

Station, TX).

We contextualized our findings with

quotes from free-text survey responses

from facility staff. The survey asked sev-

eral open-ended questions related to

service delivery, policy changes, recent

challenges, and protestor presence.

We invited staff to respond to the sur-

vey each month; responses to open-

ended questions were not required to

submit abortion count data. All facilities

included in this study responded to

open-ended questions at some point

during the study period. Two authors

(M.M. and M.S.) reviewed responses

and extracted quotes referring to

Dobbs and state court decisions.

RESULTS

From January to June 2022 (pre-Dobbs),

10 968 abortions took place at the 8

facilities included in our study for a

monthly mean of 1828 (Table 1, Figure 1).

Monthly totals peaked at 2036 in March

2022. From July to September 2022

(post-Dobbs, 6-week ban enacted), there

were a total of 2436 abortions, for a

monthly mean of 812, a 56% decrease

from the pre-Dobbsmonthly mean.

From October 2022 to June 2023

(post-Dobbs, ban blocked), there were a

total of 15451 abortions for a monthly

mean of 1717. This represents a 6%

decrease from the pre-Dobbsmean, and

an 111% increase from the 6-week ban

mean. These changes reflect a slow rise

in the number of abortions beginning in

September 2022, after the ban was

blocked, through December 2022, when

counts began to approximate pre-Dobbs

levels. By January through June 2023,

facilities were experiencing a monthly

mean of 1829 abortions, slightly higher

than the pre-Dobbsmean.

Changes by Method
and Gestation

Considering breakdown by method

(Table 1, Figure 2a), pre-Dobbs, 4848 out

of 10968 abortions were medication
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(44%; monthly mean, 808). Under the

ban, 1289 out of 2436 were medication

(53%; monthly mean, 430). In the post-

Dobbs, ban blocked period, 6839 out of

15451 abortions were medication (44%;

monthly mean, 760).

Examining gestation among proce-

dural abortions (Table 1, Figure 2b),

pre-Dobbs, 4984 out of 6120 procedur-

al abortions were under 14weeks

(81%; monthly mean, 831). Under the

6-week ban, 1114 out of 1147 proce-

dural abortions were under 14weeks

(97%; monthly mean, 371); we note

again that our data captured abortions

for the whole month of September,

and, thus, the 43 procedural abortions

that were at 14weeks or later would

have occurred after the 6-week ban

was blocked or under a medical excep-

tion to the 6-week ban. In the post-

Dobbs, ban-blocked period, 7135 out of

8612 abortions were under 14weeks

(83%; monthly mean, 793).

State of Residence

At the 7 facilities for which state of resi-

dence data were available, the majority

of abortions provided in Ohio were for

Ohioans, a proportion that decreased

slightly over time (Table 1, Figure 2c).

Pre-Dobbs, 9042 patients were from

Ohio, out of 9565 abortions for which

state of residence was known (95%;

monthly mean, 1507). Under the

6-week ban, 1999 out of 2181 abor-

tions were for Ohioans (92%; monthly

mean, 666). After the 6-week ban was

blocked, 11866 out of 13523 abortions

were for Ohioans (88%; monthly mean,

1318).

The largest proportion of out-of-state

patients were from Kentucky and

Indiana (Table 2). Pre-Dobbs, patients

TABLE 1— Monthly Abortions at 8 Abortion Facilities in Ohio—Overall and by Method, Gestation, and
State of Residence—for 3 Time Periods: Pre-Dobbs (January–June 2022); Post-Dobbs, 6-Week Ban Enacted
(July–September 2022); and Post-Dobbs, Ban Blocked (October 2022–June 2023)

Total
Abortions,

No.

Total
Medication,

No. (%)

Procedural

In-State,
No. (%)

Out-of-State,
No. (%)

Total,
No. (%)

<14Weeks,
No. (%)

≥14Weeks,
No. (%)

Pre-Dobbs

Jan 2022 1667 756 (45) 911 (55) 743 (82) 179 (20) 1434 (96) 59 (4)

Feb 2022 1743 739 (42) 1004 (58) 782 (78) 226 (23) 1411 (95) 80 (5)

Mar 2022 2036 895 (44) 1141 (56) 888 (78) 260 (23) 1653 (94) 103 (6)

Apr 2022 1936 828 (43) 1107 (57) 906 (82) 204 (18) 1584 (94) 98 (6)

May 2022 1869 848 (45) 1021 (55) 870 (85) 152 (15) 1552 (94) 102 (6)

Jun 2022 1718 782 (46) 936 (54) 795 (85) 145 (15) 1408 (95) 81 (5)

Monthly mean 1828 808 1020 831 194 1507 87

Post-Dobbs, 6-wk ban

Jul 2022 718 374 (52) 344 (48) 348 (101) 0 (0) 619 (96) 26 (4)

Aug 2022 720 410 (57) 310 (43) 314 (101) 0 (0) 613 (92) 50 (8)

Sep 2022 998 505 (51) 493 (49) 452 (92) 43 (9) 767 (88) 106 (12)

Monthly mean 812 430 382 371 14 666 61

Post-Dobbs, ban blocked

Oct 2022 1399 675 (48) 724 (52) 632 (87) 92 (13) 1067 (87) 156 (13)

Nov 2022 1411 656 (46) 755 (54) 647 (86) 115 (15) 1060 (88) 150 (12)

Dec 2022 1666 784 (47) 882 (53) 750 (85) 139 (16) 1277 (89) 165 (11)

Jan 2023 1789 805 (45) 984 (55) 883 (90) 198 (20) 1369 (89) 174 (11)

Feb 2023 1763 781 (44) 982 (56) 797 (81) 211 (21) 1365 (87) 211 (13)

Mar 2023 1961 861 (44) 1100 (56) 841 (76) 256 (23) 1455 (87) 211 (13)

Apr 2023 1760 681 (39) 1079 (61) 880 (82) 201 (19) 1397 (89) 180 (11)

May 2023 1854 785 (42) 1069 (58) 867 (81) 208 (19) 1479 (89) 187 (11)

Jun 2023 1848 811 (44) 1037 (56) 838 (81) 202 (19) 1397 (86) 223 (14)

Monthly mean 1717 760 957 793 180 1318 184

Note. Percentage of abortions is out of total number of abortions for that month; gestation breakdown is out of total number of procedural abortions.
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came from 16 states; 338 out of 9565

out-of-state patients were from Kentucky

(65%), and 119 were from Indiana (23%).

Under the 6-week ban, patients came

from 7 states; 136 out of 2181 patients

were from Kentucky (75%), and 29 were

from Indiana (16%). After the ban was

blocked, patients came from 24 states;

1241 out of 13523 patients were from

Kentucky (75%), and 223 were from In-

diana (14%). When the 6-week ban

was blocked, Ohio saw more patients

coming from southern states such as

Alabama, Florida, Georgia, Tennessee,

Texas, and West Viriginia, where total

or restrictive gestational abortion

bans were implemented following

Dobbs.

Staff Reactions and
Adaptations

Throughout the study period, facility

staff members described a variety of

challenges to providing abortion care in

Ohio, including difficulties providing

care under physician and staff

shortages, low morale among staff,

delays in scheduling and caring for

patients, medical supply chain–related

shortages, and ongoing protestor

presence.

Pre-Dobbs (January–June 2022). Pre-

Dobbs, staff members noted the bur-

den of managing patient confusion

over abortion legality given various

state efforts to restrict abortion, parti-

cularly in Ohio, Kentucky, and Texas.

Staff at Facility A, for example, reported

seeing some patients from Kentucky

and “several folks from Texas, related

to law changes.” In May, staff noted that

the Supreme Court’s Dobbs draft deci-

sion “leak caused severe panic with

patients” and that they had “two

patients stating they traveled from

2 states away—arrived after 5p—

providers stayed late to help patients.”
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Simultaneously, the facility staff noted

an “increase in LEP [limited English pro-

ficiency] patients (multiple per day)”

with “different dialects of Spanish” while

experiencing “difficulties with inter-

preters.” Additionally, staff indicated

that that the “waiting room [was] also

not big enough to accommodate

patient/support people volume” such

that they had to refer many patients

to a facility in another region of the

state. Despite these challenges, the

facility staff reported being able to

“accommodate more patients of

higher gestation” after a physician in-

creased their provision to be through

19weeks and 6days, and that they

added a ride share program to reduce

patients’ transportation-related barriers

to care.

Post-Dobbs, 6-week ban enacted (July–

September 2022). Following the Dobbs

decision, abortion facility staff noted a

variety of challenges to facilities and

patients in the environment of rapidly

adapting to the 6-week ban. Staff at

Facility A noted that “the state is now

requiring us to do a secondary ultra-

sound scan on day 2 before procedure,

to reconfirm that there are no fetal

heart tones.” In August 2022, Facility D

staff noted that “there’s no time for

patients to get a [judicial] bypass” un-

der the 6-week ban. Facility A staff

also noted that September 2022 was

“the first time in months that we have

not seen any out of state patients” at

one location, and the “first time in

months that we have had such a low

volume of out of state patients” in

another location.

The ban was a significant source of

stress for facility staff. Facilities indicat-

ed that during the 3 months when the

6-week ban was in effect they referred

patients to Colorado, Illinois, Michigan,

New York, New Jersey, and Pennsylvania.

Facility A staff noted that “patients

having to be navigated out of state signif-

icantly affected the staff emotionally.”

Facility B staff reported that “a patient

advocate quit due to the stress of

[Senate Bill] 23.”

Post-Dobbs, 6-week ban blocked

(October 2022—June 2023). The halting

of the 6-week ban in September 2022

allowed facilities to resume abortion

up to the state legal limit (21weeks,

6 days), though several facilities provid-

ed abortion care to lower gestational

limits than permitted by law because of

facility policies, physician training, or li-

censing limitations. For instance, Facility

TABLE 2— The Number of Patients Coming to Ohio for Abortions
for 3 Time Periods: Pre-Dobbs (January–June 2022), Post-Dobbs,
6-Week Ban Enacted (July–September 2022), and Post-Dobbs,
Ban Blocked (October 2022–June 2023)

State
Pre-Dobbs,
No. (%)

Post-Dobbs

6-Week Ban,
No. (%)

Ban Blocked
No. (%)

Alabama 0 (0.0) 0 (0.0) 7 (0.4)

Arizona 0 (0.0) 0 (0.0) 1 (0.1)

District of Columbia 0 (0.0) 0 (0.0) 1 (0.1)

Florida 0 (0.0) 0 (0.0) 8 (0.5)

Georgia 3 (0.6) 0 (0.0) 12 (0.7)

Hawaii 0 (0.0) 0 (0.0) 1 (0.1)

Illinois 3 (0.6) 0 (0.0) 2 (0.1)

Indiana 119 (22.8) 29 (15.9) 223 (13.5)

Kentucky 338 (64.6) 136 (74.7) 1241 (74.9)

Louisiana 0 (0.0) 1 (0.5) 3 (0.2)

Maryland 0 (0.0) 0 (0.0) 1 (0.1)

Michigan 3 (0.6) 0 (0.0) 3 (0.2)

Minnesota 0 (0.0) 0 (0.0) 1 (0.1)

Mississippi 1 (0.2) 0 (0.0) 3 (0.2)

Missouri 0 (0.0) 0 (0.0) 2 (0.1)

Montana 1 (0.2) 0 (0.0) 0 (0.0)

Nevada 0 (0.0) 1 (0.5) 0 (0.0)

New Hampshire 1 (0.2) 0 (0.0) 0 (0.0)

New Jersey 1 (0.2) 0 (0.0) 1 (0.1)

New York 0 (0.0) 0 (0.0) 1 (0.1)

North Carolina 1 (0.2) 0 (0.0) 0 (0.0)

Pennsylvania 29 (5.5) 6 (3.3) 12 (0.7)

South Carolina 1 (0.2) 0 (0.0) 1 (0.1)

South Dakota 0 (0.0) 0 (0.0) 1 (0.1)

Tennessee 3 (0.6) 6 (3.3) 33 (2.0)

Texas 11 (2.1) 0 (0.0) 28 (1.7)

Virginia 2 (0.4) 0 (0.0) 1 (0.1)

West Virginia 6 (1.1) 3 (1.6) 70 (4.2)

Note. The percentage represents the number of out-of-state abortions out of the number of
abortions for which state of residence is known.

ABORTION ACCESS 2 YEARS AFTER DOBBS V JACKSON RULING

Research Peer Reviewed Smith et al. 1039

A
JP
H

O
ctob

er
2024,Vol.114,N

o.
10



A staff noted that they immediately

returned to scheduling as many abor-

tion patients as “the schedule allowed,”

though even with the 6-week ban no

longer in place, “an ultrasound must be

repeated . . . on [the procedure] day,

the patient must be offered the oppor-

tunity to see or hear the heartbeat.”

In addition, referral of patients out of

state continued even after the 6-week

ban was no longer in effect, with Ohio fa-

cilities referring people to Pennsylvania,

Michigan, and Illinois; Facility C staff not-

ed that their referrals to Illinois were for

patients who were beyond Ohio’s legal

gestational limit.

From October 2022 to June 2023,

facility staff repeatedly noted that time

and space constrained their ability to

provide abortion care to meet the de-

mand, but that remaining open was a

priority. The Facility D representative

indicated struggling with the fact that

“our facilit[ies are] too small for our

patient volume.” Facility E remarked

that they were seeing patients “from all

over the US” and that there were “not

enough hours in the day to see all the

[patients].” In reflecting on 2022 in par-

ticular, Facility E noted that the facility

had “never closed. We kept the doors

open through all of [the Dobbs v] Jack-

son Women’s Health Organization [time

period] and were able to pivot right

after the fall [of Roe] and pivot to full

access” immediately following the lifting

of the 6-week ban.

DISCUSSION

Our investigation of the dynamic abor-

tion ecosystem in Ohio surrounding

Dobbs illuminates the impact of federal

and state laws on facility provision and

patient utilization of abortion care. The

Dobbs decision permitted a previously

enjoined 6-week ban in Ohio to be

enacted, and, as a result, the number

abortions in the state dropped by more

than half during the months that the

law was enforced, as similarly seen in

other states with 6-week bans.5 When

the 6-week ban was blocked, monthly

mean numbers of abortions in Ohio

returned slowly to pre-Dobbs totals,

eventually exceeding pre-Dobbsmeans,

and the percentage of out-of-state

patients increased throughout the

study period. Overall, the enactment of

the 6-week ban in Ohio, along with total

or restrictive abortion bans in nearby

states, had swift and meaningful

impacts on the availability of abortion

care in Ohio.

Qualitative responses from facility

staff highlight the stress and burdens

for patients and providers in needing

to adapt to fast-changing state policies.

Abortion care churn, the chronic uncer-

tainty surrounding abortion care that

results from a dynamic restrictive regu-

latory environment and abortion stig-

ma, was present in Ohio before Dobbs,

and we see evidence of the multiplying

effect of new restrictive laws and a

changing legal environment in several

states simultaneously.13 Churn makes

abortion care harder to provide and

harder to access. It is possible, for ex-

ample, that the increased influx of out-

of-state patients after the 6-week ban

ended may have limited Ohioans’ ac-

cess to care in the state, if waiting times

at facilities in the state increased. Abor-

tion facility staff were also managing

moral distress throughout this time,

which occurs when individuals feel

powerless to do what they think is right,

including when clinicians are prevented

from providing health care they deem

necessary.25,26

Our findings reflect patterns of travel

to Ohio, yet not all patients who need

abortions are able to travel out of state

for abortion care,27 and being denied

an abortion can lead to poorer socio-

economic and health outcomes, even

years later.28 Similarly, Ohio’s require-

ment for 2 visits (an in-person consent

visit followed by an in-person medica-

tion or procedural abortion no sooner

than 24hours after the consent visit)

puts additional burden on patients

obtaining care in the state, especially

for those traveling long distances.

The higher percentage of medication

abortions during the 6-week ban is not

surprising, given that most abortions in

this period of time would have been eli-

gible for medication abortion. The in-

crease in medication abortion also

reflects the facilities’ adaptation to new

policies and emphasizes the impor-

tance of continued availability of

mifepristone for medication abortion.

Medication abortion inhabits an in-

creasingly important place in the provi-

sion of abortion care (nationally, more

than half of abortions are provided via

medication),29 and the increasing avail-

ability of medication abortion via tele-

health presents an especially important

option for people who cannot travel to

a facility for care.5,30 Nevertheless,

Ohio’s in-person counseling and con-

sent appointment requirements mean

that Ohio has a de facto restriction on

telehealth for abortion, and neither

patients nor facilities are able to

fully benefit from the advantages of

telehealth.31

Nationally, the Centers for Disease

Control and Prevention estimates that

in 2021 approximately 6% of abortions

took place at 14weeks gestation or lat-

er.32 When medication abortion was in-

cluded in our gestational breakdown,

we found that approximately 10% of

all abortions in Ohio took place at

14weeks or later when the 6-week ban

was not in effect. Ohio’s percentage,
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higher than the national average, may

reflect that some patients came to

Ohio from states that had banned

abortion at lower gestations or a

lack of provider availability in other

states at later gestational stages.

Our study also shows the important

role that Ohio continues to play in

abortion provision in the region. Even

during the 6-week ban period, a higher

percentage of abortion patients in Ohio

were from out of state than before

Dobbs. When the ban was blocked, the

proportion of out-of-state patients in-

creased further, driven by the ongoing

inaccessibility of abortion in neighbor-

ing and more distant states. Providers’

description of their need to continue to

refer patients out of state even when

the 6-week ban was blocked reflects

the extent to which gestational bans,

even those after 6weeks, can restrict

access to needed health care.

Limitations

We note that this analysis, which focus-

es on abortion provision in Ohio in the

context of Ohio’s regulatory environ-

ment, should be considered with an

understanding of the regional ecosys-

tem. For example, our data did not per-

mit us to assess changes in provision in

neighboring states, including to which

other states patients from Kentucky,

West Virginia, and Indiana traveled, or

changes to the numbers of Ohioans

traveling to other states, including

Pennsylvania, Michigan, and Illinois.18

Likewise, our data did not include infor-

mation about people who needed

abortion and were unable to travel or

otherwise unable to obtain care in

abortion facilities. In addition, because

our state of residence analysis did not

include data from 1 participating facility,

our findings may under- or

overestimate the monthly out-of-state

means. Despite these limitations, this

unique data set provided a critical in-

sight to abortion provision in a state

that provides more than 20000 abor-

tions each year,32 that both sends and

receives patients from out of state, and

that experienced a multimonth 6-week

abortion ban.

Public Health Implications

The 3-month enactment of Ohio’s

6-week ban after Dobbs led to a drastic

reduction in availability of abortion care

in the state. Throughout the entire study

period (including during the 6-week ban),

Ohio remained a destination state for

patients from surrounding restrictive

states, pointing to the need to reinforce

mechanisms to protect abortion avail-

ability, particularly in regions where abor-

tion has and is poised to be less available

in a post-Dobbs context.

Now that Ohio voters have passed a

constitutional amendment protecting

the right to abortion, any previability

gestational ban would be subject to le-

gal challenge in the state. There is also

some optimism that other restrictions

in Ohio may be found unconstitutional

in the future, such that abortion care

would become more accessible in

Ohio. State courts will be important for

challenging abortion regulations now

that Roe has fallen, and state constitu-

tions will provide the standards against

which state laws will be tested.
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Post-Dobbs Abortion Restrictions and
the Families They Leave Behind
Nigel Madden, MD, Emma Trawick, MD, Katie Watson, JD, and Lynn M. Yee, MD, MPH

See also Abortion Access 2 Years After Dobbs v Jackson Ruling, pp. 994–1042.

The June 24, 2022 US Supreme Court decision in Dobbs v Jackson Women’s Health Organization resulted

in an expansive restriction on abortion access that had been constitutionally guaranteed for nearly half a

century. Currently, 14 states have implemented complete bans on abortion with very limited exceptions,

and an additional 7 states have implemented abortion bans at 6 to 18 weeks’ gestation.

It has been well demonstrated that restrictive policies disproportionately limit abortion access for

minoritized people and people of low socioeconomic status; the financial and geographic barriers of

these post-Dobbs restrictions will only exacerbate this disparity. Proponents of abortion restrictions, who

identify as pro-life, assert that these policies are essential to protect children, women, and families.

We examine whether the protection of these groups extends past conception by evaluating the

association between state abortion legislation and state-based policies and programs designed to

provide medical and social support for children, women, and families. We found that states with the

most restrictive post-Dobbs abortion policies in fact have the least comprehensive and inclusive public

infrastructure to support these groups. We suggest further opportunities for advocacy. (Am J Public

Health. 2024;114(10):1043–1050. https://doi.org/10.2105/AJPH.2024.307792)

A lthough the state restrictions on

abortion care imposed after the

June 24, 2022 US Supreme Court deci-

sion in Dobbs v Jackson Women’s Health

Organization (Dobbs) dramatically affect

all people who are able to become

pregnant, certain groups bear a greater

burden. Previous research documents

that people of low socioeconomic sta-

tus and minoritized individuals are

overrepresented in the population of

people seeking abortion, and they are

also less likely to be able to overcome

the geographic and financial barriers

imposed by abortion bans and

restrictions.1,2

Equitable access to abortion care

was a longstanding issue even before

the Dobbs decision. For people of

low socioeconomic status insured by

Medicaid, the Hyde Amendment, which

was first enacted in 1977 and has been

renewed annually by Congress since,

prohibits the use of federal funds

to pay for abortion.3 As a result of fi-

nancially restrictive policies and the

overrepresentation of low-income

populations among people seeking

abortion, more than 50% of people

seeking abortion pay for their care out

of pocket.1 The average cost of a first

trimester medication abortion, which

accounts for more than half of abor-

tions in the United States, is estimated

to be $560.4 For a single person with

an income at the federal poverty line in

2022, even the cost of the earliest and

least expensive abortion represents

close to half of their monthly income.5

New previability abortion bans are likely

to increase these financial barriers be-

cause more individuals will be required

to travel out of state to receive care or

to delay care until a later point in preg-

nancy, resulting in higher procedural

costs.6

These increased costs are often in-

surmountable barriers to those who

are financially disadvantaged. In a 2009

review on the restrictions on Medicaid

funding for abortions, the Guttmacher

Institute concluded that 1 in 4 indivi-

duals who have Medicaid and seek

an abortion instead continue the preg-

nancy and give birth because of lack of

insurance coverage to fund the abor-

tion.7 Although this review is based on

older data and Medicaid coverage for

abortion has expanded in some states,

it highlights the important evidence

that financial barriers to abortion cov-

erage can result in people continuing

unwanted pregnancies. Since Dobbs,
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we have seen an increase in telehealth

provision of medication abortion and

the expansion of private “abortion

funds” to overcome financial and logis-

tical barriers to abortion care; however,

these work-arounds are likely to face

political challenges and are no substi-

tute for legal accessibility.8,9

As abortion restrictions expand, op-

portunities for a safer, relatively inex-

pensive procedure will increasingly be

replaced by forced pregnancy, which is

significantly more costly, both financial-

ly and physically, particularly for minori-

tized people.10,11 We also know from

the Turnaway Study—a large prospec-

tive evaluation of the impact of being

denied an abortion—that lack of access

to abortion care can cement poverty

among disadvantaged populations and

have negative reverberating financial

and relational ramifications that last for

decades for both the person seeking

the abortion and their families.12

As demonstrated by this previous re-

search, post-Dobbs abortion restric-

tions are likely to have unprecedented

impacts, in both the short and long

terms, on the most vulnerable people

in the United States. These individuals

include the populations that seek abor-

tion care the most, are least likely to be

able to overcome barriers to receiving

abortion care, and are most likely to ex-

perience the negative consequences of

abortion denial. Proponents of previa-

bility abortion bans have described

themselves as pro-life and often explic-

itly invoke support for women and

families in arguments against abortion

access, yet states with abortion bans

have traditionally been more fiscally con-

servative and less socially supportive of

their most vulnerable populations.13,14

Although these conflicting messages

have been described in the lay press,

few academic studies have

systematically examined the intersec-

tion between post-Dobbs state abortion

policies and state access to reproduc-

tive health care and family social poli-

cies and programs.15,16 As we observe

in this analysis, in the states that most

severely restrict abortion, the women,

children, and families that abortion pro-

ponents seek to “protect” are the popu-

lations that are left behind—with less

access to health care and family social

services—if pregnancy is continued.

DATA REVIEW

We compiled publicly available data

published by several nonpartisan orga-

nizations as well as individual states to

complete a descriptive analysis of pop-

ulation and policy differences between

states of varying abortion restriction se-

verity. A summary of the sources for

these data is provided in the Appendix

(available as a supplement to the online

version of this article at http://www.

ajph.org). The March of Dimes defines

a “maternity care desert” as a county

with no hospitals providing obstetric

care, no birth centers, no obstetricians

or gynecologists, and no certified

nurse midwives.17 We use the term

“reproductive health care” to describe

care other than abortion, including

gynecologic, preconception, and preg-

nancy and postpartum care. We ac-

knowledge the importance of abortion

in the definition of comprehensive

reproductive health care, but for the

purpose of this evaluation of the differ-

ences in access to care by abortion re-

striction level, it is necessary to exclude

this component of care from the defini-

tion. We use the term “women” in the

presentation of these data to maintain

the integrity of how the data were origi-

nally reported; however, we recognize

that not all individuals who may

become pregnant identify as women,

and we advocate the use of inclusive

practices.

RESTRICTION CATEGORIES
AND DEMOGRAPHICS

We categorized states into 3 post-

Dobbs abortion restriction groups

based on state abortion policies as of

April 2024.18,19 These are shown in

Figure 1. The most restrictive group

includes 21 states where abortion is se-

verely restricted, 14 of which have com-

plete abortion bans with very limited

exceptions and 7 of which have an ear-

ly gestational age ban of 6 to 18 weeks’

gestation. The moderately restrictive

group includes states where abortion is

legally available but Medicaid coverage

of abortion is prohibited, making abor-

tion largely inaccessible to a significant

portion of the population. These states

also often have additional restrictive

and burdensome policies (e.g., waiting

periods, mandatory parental notifica-

tion for minors) in place.18 In this

group, there are states that may even-

tually ban abortion but hostile legisla-

tion is currently blocked by courts

(Wyoming and Iowa).20 The least restric-

tive group includes states where

abortion is both legally available and ac-

cessible. These states either have no

gestational age ban or ban abortion at

24 weeks’ gestation or later and allow

Medicaid funds to pay for abortion.

Table 1 shows the population charac-

teristics by post-Dobbs state abortion

restriction category. In 2020, almost

32 million women of reproductive age

lived in the 21 states that we identified

as having the most restrictive post-

Dobbs abortion laws, representing

nearly half of the total US population of

women of reproductive age. Before the

Dobbs decision, the states that are now
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the most restrictive had the lowest cu-

mulative abortion rate, but there were

still close to 300000 abortions per-

formed in these states in 2020, which is

approximately 32% of all US abortions

that year.

In an analysis of the demographic

characteristics of reproductive age

women in the state abortion restriction

groups (not shown), we found that the

most restrictive states had the highest

median percentage of non-Hispanic

Black women, whereas the least restric-

tive states had the highest median

percentage of women who identified as

Hispanic and Asian. The most restrictive

state group also had the highest per-

centage of reproductive age women

with income less than 200% the federal

poverty line (33%).

Across all 3 groups, approximately

two thirds of reproductive age women

had private insurance and one third

had either Medicaid or were uninsured.

In this one third, the most restrictive

group had the lowest median percent-

age of women insured by Medicaid

(16%) and the highest median

percentage of women who were unin-

sured (13%), which included 5.2 million

reproductive age women. By contrast

to lower rates of Medicaid coverage

outside pregnancy, the percentage of

births paid for by Medicaid was highest

in the most restrictive states (44%),

likely reflecting the higher proportions

of their populations that are uninsured

if not pregnant who then qualify for

Medicaid because of pregnancy. The

most restrictive states also had the

highest median percentage of births in

which there was no insurance payor

State abortion restriction category
Least (17): legally available and accessible

Moderately (13): legally available but inaccessible (no medicaid support)

Most (21): severely legally restricted and inaccessible

FIGURE 1— Map of the United States Showing 3 Severity Levels of Post-Dobbs Abortion Restrictions as of April 2024

Note. Colorado and Washington, DC, are included in the “moderately restrictive” group because despite being highly protective with no gestational age limit
on abortion, they ban use of Medicaid funds to pay for abortion. The most restrictive states have complete abortion bans with the following exceptions:
Florida (6-wk ban), Georgia (6-wk ban), South Carolina (6-wk ban), Nebraska (12-wk ban), North Carolina (12-wk ban), Arizona (15-wk ban), Utah (18-wk ban).
Source. Mapping created by Kelsey Rydland, Data Services Librarian at Northwestern University Libraries. Data citations are provided in the Appendix (avail-
able as a supplement to the online version of this article at http://www.ajph.org).

ABORTION ACCESS 2 YEARS AFTER DOBBS V JACKSON RULING

Analytic Essay Peer Reviewed Madden et al. 1045

A
JP
H

O
ctob

er
2024,Vol.114,N

o.
10



(4%), including close to 83000 births in

2021.

As shown by these data, states with

the most severe post-Dobbs abortion

restrictions include nearly half of the to-

tal US population of women of repro-

ductive age and, on average, have the

highest percentages of individuals of

reproductive age and birthing people

who identify as non-Hispanic Black and

who are of low socioeconomic status.

As discussed previously, these are the

populations that seek abortion care the

most, and given their higher represen-

tation in states with more severe abor-

tion restrictions, once again, these

groups will disproportionately bear the

burden of legislative limitations on

access to care.1,2

ACCESS TO CARE AND
SOCIAL SERVICES

One might hope that states with the

most restrictive abortion policies—

which advocate banning abortion on

the grounds of protecting children and

families and have the highest preexist-

ing rates of socioeconomically disad-

vantaged reproductive age and birthing

people—would have a highly devel-

oped public infrastructure to support

access to reproductive health care and

maternal and family social services.

As we observe here, that is not the

case. In fact, the inverse relationship is

identified in several metrics.

Table 2 shows the relative access to

reproductive health care and maternal

and family social services by abortion

restriction group. In general, states with

more severe abortion restrictions are

more likely to have limitations on ac-

cess to reproductive health care, are

less likely to implement policies that

support families, have lower enrollment

in state-funded assistance programs,

and require that women and families

be poorer to qualify for these programs

compared with the least restrictive

state group.

In our measures of access to general

health care, the most restrictive states

are less likely to implement policies

that promote this access for reproduc-

tive age women. There are still 10

states that have not accepted Afford-

able Care Act funds to expand their

Medicaid eligibility criteria, including

3 states in the moderately restrictive

group and 7 states in the most restrictive

group. In comparison, there are no states

in the least restrictive group that have

chosen to go against implementation of

this expansion. This pattern is consistent

with data demonstrating that the most

restrictive states have the highest per-

centages of women of reproductive age

who are uninsured. Notably, Medicaid

expansion pursuant to the Affordable

Care Act has been associated with a

significant increase in the use of contra-

ception, including long-acting reversible

contraception, with the greatest gains in

adolescents, which decreases the rate

of unintended pregnancy.21 The most

restrictive states are also less likely to

have policies that allow pharmacists to

prescribe contraception (42.9% vs

82.4% of the least restrictive states),

another barrier to access to general

reproductive health care and reproduc-

tive autonomy.

People with reproductive potential

continue to face restrictions to access

to care in these states when they be-

come pregnant. Of states in the most

restrictive group, 10 (47.6%) have a

Medicaid income eligibility level for

pregnancy of less than 200% of the

TABLE 1— Population Characteristics by Post-Dobbs State Abortion Restriction Category:
United States, 2020

Characteristic
Least

Restrictive (n= 17)
Moderately

Restrictive (n=13)
Most

Restrictive (n=21)

Total population of girls and women of reproductive age combined, no. 28 037000 15 186000 31615 000

Range of girls and women of reproductive age per state 131 000–9 200000 120 000–2800000 168000–7000 000

Total no. of abortions combined 480 850 159 990 289360

Range of abortions before Dobbs per state 1 230–154 060 100–32370 130–77400

Abortion rate per 1000 girls and women of reproductive age 17.2 10.5 9.2

Total no. of births combined 1312 000 731 178 1 620000

Range of births per state 5 400–420 600 6200–132600 10 100–373600

Birth rate per 1000 girls and women of reproductive age 46.8 48.1 51.2

Note. Data citations are provided in the Appendix (available as a supplement to the online version of this article at http://www.ajph.org). Figure 1 shows
the states included in each abortion restriction category.
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federal poverty line compared with only

4 (23.5%) states in the least restrictive

group. Additionally, the most restrictive

states have a higher median percent-

age of the population of reproductive

age living in a maternity care desert:

9.8% versus just 0.3% in the least

restrictive group. In the most restric-

tive states, this amounts to almost

1.1 million people of reproductive age

who live in an area with no access to a

hospital or birth center offering obstet-

ric care or an obstetric provider.

Median WIC (the federally sponsored

and locally administered Special

Supplemental Nutrition Program for

Women, Infants, and Children) enroll-

ment for eligible pregnant and postpar-

tum people was slightly higher in the

least restrictive group but was notably

barely greater than 50% across all 3

state groups. Finally, although Medicaid

expansion to 12 months postpartum

has become widely implemented in

the past several years, there are still

3 states in the most restrictive group

and 2 states in the moderately restric-

tive group that have not yet implemen-

ted this vital policy, compared with no

remaining states in the least restrictive

group.

Even after pregnancy, families and

children living in the most restrictive

states receive less support than those

in the least restrictive states. One of the

most important findings of our analysis

concerns state policies mandating paid

family and medical leave. Although the

federal Family and Medical Leave Act

TABLE 2— Access to Reproductive Health Care and Maternal and Family Social Services by Abortion
Restriction Category: United States, April 2024

Measure of Access to Reproductive Health Care and Social
Services

Least Restrictive
(n=17), No. (%)
or Median (IQR)

Moderately
Restrictive (n= 13),
No. (%) or Median

(IQR)

Most Restrictive
(n= 21), No. (%)
or Median (IQR)

Access to general preconception/gynecologic health care

ACA Medicaid expansion 17 (100) 10 (76.9) 14 (66.7)

Pharmacists allowed to prescribe contraception 14 (82.4) 7 (53.9) 9 (42.9)

Access to prenatal and postpartum health care

Medicaid income eligibility limit for pregnancy, % of FPLa 213 (205–258) 205 (200–263) 202 (162–214)

States with Medicaid income eligibility for pregnancy <200% of FPL 4 (23.5) 3 (23.1) 10 (47.6)

Individuals of reproductive age that live in maternity care deserts 0.3 (0–3.3) 3.0 (0.7–5.4) 9.8 (4.5–16.3)

States with higher than average % of individuals of reproductive
age living in maternity care deserts

2 (11.8) 3 (23.1) 14 (66.7)

WIC enrollment for pregnant and postpartum people, % of those
eligible

56.3 (50.9–61.2) 52.7 (50.8–55.1) 52.0 (49.0–59.0)

States with WIC enrollment for pregnant and postpartum people
< the national rate

11 (64.7) 10 (76.9) 14 (66.7)

Medicaid expansion for 1 y postpartum 17 (100) 11 (84.6) 18 (85.7)

Access to state-run family social services

Paid family and medical leave 11 (64.7) 3 (23.1) 0

WIC enrollment for infants, % of those eligible 78.9 (72.3–85.7) 79.5 (71.8–88.2) 78.4 (75.1–85.5)

States with WIC enrollment for infants < the national rate 10 (58.8) 9 (69.2) 13 (61.9)

WIC enrollment for children, % of those eligible 43.3 (36.3–50.5) 38.5 (35.0–41.8) 37.5 (28.9–42.4)

States with WIC enrollment for children < the national rate 6 (35.3) 8 (61.5) 15 (71.4)

Maximum monthly income eligibility for TANF for a family of 3, $ 1018 (908–1618) 818 (519–1061) 673 (401–908)

Maximum monthly income eligibility for TANF, % of FPL 56 (50–88) 45 (28–58) 37 (22–50)

Maximum monthly TANF benefit for a family of 3, $ 632 (588–727) 508 (426–608) 292 (272–387)

States with income eligibility for childcare assistance <200% of FPL 1 (5.9) 6 (46.2) 9 (42.9)

Note. ACA5Affordable Care Act; FPL5 federal poverty level (according to the Department of Health and Human Services5); IQR5 interquartile range;
TANF5 Temporary Assistance for Needy Families; WIC5 Special Supplemental Nutrition Program for Women, Infants, and Children. Data citations are
provided in the Appendix (available as a supplement to the online version of this article at http://www.ajph.org). Figure 1 shows the states included in
each abortion restriction category.
aFor reference, in 2022, 200% of the FPL was $27180 for an individual, $36620 for a family of 2, and $46060 for a family of 3.
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(1993) guarantees most workers access

to unpaid, job-protected parental, fami-

ly caregiver, and personal medical

leave, it does not require employers to

continue to pay their employees during

this time. Despite the American College

of Obstetricians and Gynecologists’ en-

dorsement of paid parental leave after

childbirth, more than 50% of postpar-

tum people do not have access to paid

leave.22 Notably, the United States is

one of the only high-income countries

without a national paid family caregiving

or medical leave policy and, as of the

writing of this essay, only 14 states have

passed state-mandated paid family and

medical leave policies.23,24 Of these

14 states, 11 (78%) are in the least

restrictive state group. Of the states with

the most restrictive abortion bans, none

has a mandatory paid family and medical

leave policy.

Many states with the most severe

abortion restrictions also make it

harder for people with children to qual-

ify for state-funded assistance pro-

grams, and they provide less support

for those who do qualify. In 2020, the

national percentage of eligible children

enrolled in WIC was 40.6%. The group

of most restrictive states included the

highest number of states with WIC en-

rollment for eligible children below the

national average (71% vs 35% in the

least restrictive group). Additionally, in

the most restrictive state group, on av-

erage, families of 3 need to make less

than $673 per month to qualify for the

TANF (Temporary Assistance for Needy

Families) program and receive an aver-

age benefit of $292 per month. By con-

trast, families in the least restrictive

states can make almost twice as much

and still qualify, and they receive twice

the benefit. Similarly, families need to

be poorer to qualify for childcare assis-

tance in the most restrictive states.

Table 3 summarizes these outcomes

in each of the 21 most restrictive states.

We selected 11 of these metrics of ac-

cess to reproductive health care and

maternal and family social services

that we feel are most relevant and

representative to visually compare

these restrictive states. The states

are ordered by the number of items

they score poorly on from least to

most. Some states, such as North

Carolina and Kentucky, score poorly on

only a few of these metrics, whereas

others, such as Idaho, Alabama,

Arkansas, Florida, Georgia, Mississippi,

and Missouri, fail to support children,

women, and families on most of

these metrics. By presenting these

data, we sought to highlight individual

state-specific areas and policies for

future advocacy efforts and research

endeavors.

CONCLUSIONS

The creation and funding of state-

based programs and policies that sup-

port access to care for disadvantaged

pregnant persons and their children

and families clearly demonstrate the

importance these states place on these

populations’ well-being. The data pre-

sented here highlight the noticeable

absence of participation in such value

statements by states with the most se-

vere abortion restrictions. Abortion

opponents often assert that they are

motivated by an ethical issue of fetal per-

sonhood and that by banning or signifi-

cantly restricting abortion access, they

are acting to protect children, women,

and families.13,14 In our analysis, states

with the most severe abortion restric-

tions have the least comprehensive and

least inclusive public infrastructure to

support access to reproductive health

care and family social services. It would

seem in these states that the abortion

opponent, pro-life attitude not only

begins at conception but ends there

as well.

Although it may not be surprising

that the most politically conservative

states with the most restrictive post-

Dobbs abortion policies are also the

most socially and financially conserva-

tive with regards to reproductive

health, the degree to which these

states fail to support their most disad-

vantaged populations warrants imme-

diate attention and action. Although we

maintain that abortion is essential

health care and advocate continued

efforts to eliminate restrictive abortion

policies, our results also highlight an

opportunity to use the child protection

arguments of conservative policy-

makers and encourage them to

“put their money where their mouth

is” by advocating the implementation

and improvement of policies that

support individual and family well-

being.

We highlight several policies and pro-

grams throughout this essay that advo-

cates may choose to target in their

own state, and Table 3 outlines these

opportunities for the 21 most restric-

tive states. Such advocacy campaigns

may target adding new policies (e.g.,

postpartum Medicaid expansion

or paid family and medical leave),

expansion of existing policies (e.g.,

increasing eligibility for state-based as-

sistance programs such as WIC and

TANF), or the creation of new programs

(e.g., mobile health clinics to serve

pregnant people in maternity care

deserts).

Improvements in policies and pro-

grams designed to support vulnerable

populations during pregnancy and

beyond can never justify a lack of
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access to abortion care; however,

if policymakers insist on restricting re-

productive autonomy on the grounds

of protection, then we believe they

must also ensure that pregnancy and

family building are safe, supported, and

equitable.
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Navigating the Labyrinth of
Pregnancy-Related Coverage for
Undocumented Immigrants: An
Assessment of Current State and
Federal Policies

Amanda DiMeo, MSc, Rasheca Logendran, BA, Benjamin D. Sommers, MD, PhD, Alexandra Beecroft, BS,
Yessamin Pazos Herencia, BS, Maria Bazan, MD, MPH, Carrie Wade, MLIS, Jeffrey Sprankle, BS,

Margaret M. Sullivan, DrPH, FNP, and Rose L. Molina, MD, MPH

Insurance coverage for prenatal care, labor and delivery care, and postpartum care for undocumented

immigrants consists of a patchwork of state and federal policies, which varies widely by state. According

to federal law, states must provide coverage for labor and delivery through Emergency Medicaid.

Various states have additional prenatal and postpartum coverage for undocumented immigrants

through policy mechanisms such as the Children’s Health Insurance Program’s “unborn child” option,

expansion of Medicaid, and independent state-level mechanisms.

Using a search of state Medicaid and federal government websites, we found that 27 states and the

District of Columbia provide additional coverage for prenatal care, postpartum care, or both, while

23 states do not. Twelve states include any postpartum coverage; 7 provide coverage for 12 months

postpartum.

Although information regarding coverage is available publicly online, there exist many barriers to access,

such as lack of transparency, lack of availability of information in multiple languages, and incorrect

information. More inclusive and easily accessible policies are needed as the first step toward improving

maternal health among undocumented immigrants, a population trapped in a complicated web of

immigration policy and a maternal health crisis. (Am J Public Health. 2024;114(10):1051–1060. https://

doi.org/10.2105/AJPH.2024.307750)

The patchwork policy landscape of

pregnancy coverage for people

who are undocumented across the

United States is difficult to navigate. Im-

migration law is complex, dynamic, and

regulated at the federal level, while poli-

cies determining health care coverage

are regulated at both the federal and

state levels, leading to variable cover-

age across and within states. Pregnant

people who are undocumented are

thus left with the extremely challenging

experience of navigating the labyrinths

of the immigration and health care sys-

tems while living at an intersection of

divisive anti-immigration rhetoric and

policy1 and a devastating maternal

health crisis.2

The United States continues to have

poor—and worsening—maternal

health outcomes, including dramatic

inequities in pregnancy outcomes by

race and ethnicity2 with limited under-

standing of intersectional structural

barriers, such as immigration and lan-

guage. People who are undocumented

remain at increased vulnerability be-

cause of gaps in access and quality of

pregnancy care.3 Prenatal care is a val-

ued preventive health service with asso-

ciated improvements in maternal and

infant health outcomes and reduced

risk of pregnancy complications.4
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Few studies investigating pregnancy

outcomes collect immigration status,

and those that do are hampered by

nonstandardized, inaccurate proxies for

undocumented populations.5

Little is known about health out-

comes for pregnant people who are

undocumented.6 Research is limited by

the inherent challenge of understand-

ing a population that holds valid con-

cerns about disclosure of immigration

status for fear of discrimination, job

loss, deportation, and family separa-

tion.7 In addition, there are multiple

barriers that undocumented patients

face in accessing pregnancy care, in-

cluding fear of procedures or disclo-

sure of pregnancy, long wait times,

distant location, clinic hours that inter-

fere with childcare or work obligations,

lack of language access, implicit bias of

staff, and cost of services.7

This analytic essay provides an over-

view of current federal and state-level

mechanisms providing coverage for

pregnant people who are undocument-

ed and presents a cross-sectional anal-

ysis of state policies based on publicly

available information. These findings

can help inform policymakers and facili-

tate future research on the impact of

these policies. The essay concludes

with policy recommendations to im-

prove care for this population at the

crossroads of 2 highly complex

systems.

FEDERAL PREGNANCY
COVERAGE

Immigrants with authorized status in-

clude naturalized US citizens, lawful per-

manent residents (green card holders),

or individuals who have been granted

temporary lawful resident status, such

as students from another country.8

For example, the Deferred Action for

Childhood Arrivals (DACA) program

allows people who arrived in the Unit-

ed States as children a temporary sta-

tus that may be renewed every 2 years

and may allow them to live and work

in the United States.9 However, DACA

itself does not offer citizenship. The

US Department of Homeland Security

also has power to grant “parole” to

some noncitizens, allowing them to

enter or remain in the United States if

there are urgent humanitarian or pub-

lic health benefits for someone to be

in the United States.10 This leads to a

complex, “in-between” zone for some

individuals and further complicates

understanding of authorized status in

this country.

The term “undocumented” fails to

capture the dynamic complexity of all

different authorized and unauthorized

immigration statuses yet remains an

umbrella term for those who are pre-

sent in the United States without the

permission of the US government.

Many individuals have a status that may

offer temporary reprieve but does not

put them on the pathway toward per-

manent residence or citizenship. The

Pew Research Center estimated that

77% of immigrants held an authorized

status and approximately 23% were un-

documented in 20178 or unauthorized,

meaning they did not have sufficient

documentation to remain in the coun-

try.11 In 2017, there were an estimated

10.5 million unauthorized immigrants

in the United States, making up about

3.2% of the US population.8 For exam-

ple, they may have an expired visa or a

pending or denied application for asy-

lum, or they may have entered the

country outside of an official entry

point. Notably, 6% of all children born

in the United States have an undocu-

mented parent.12

Historically, major federal public

benefits programs have excluded un-

documented immigrants and some

immigrants on temporary stay.13

Before immigration policy changed in

1996, some immigrants were eligible

for certain benefits based on a category

(not an immigration status) called

“permanently resided in the U.S. under

color of law,” which has been inter-

preted differently depending on region

and program.13 Generally, it meant

that the US Department of Homeland

Security was aware of the person’s

presence in the United States and

had no plans to deport them from the

country. A few states continue to use

this definition.14

In 1996, the Personal Responsibility

and Work Opportunity Reconciliation

Act was enacted and created 2 catego-

ries of immigrants for the purpose of

benefits eligibility: “qualified” and “not

qualified.” The “qualified” category

includes lawful permanent residents

(green card holders), refugees, and

other specific inclusion criteria, such as

country of origin.14 All other immi-

grants, including those who are undoc-

umented, and many others who are

lawfully present, are considered “not

qualified.” This law also created time

requirements of 5 years or longer for

lawfully residing qualified immigrants

to become eligible for benefits cover-

age.14 This is colloquially referred to as

a “5-year bar.” As of now, there do exist

exceptions to the 5-year waiting period,

including for refugees, asylees, or lawful

permanent residents who were former-

ly refugees or asylees.15 States also

have the option to remove the 5-year

waiting period to cover children or

pregnant people under Medicaid or

Children’s Health Insurance Program

(CHIP). This 5-year bar does not apply

RESEARCH & ANALYSIS

1052 Analytic Essay Peer Reviewed DiMeo et al.

A
JP
H

O
ct
o
b
er

20
24

,V
ol
.
11

4,
N
o.

10



to unqualified immigrants, including

those who are unauthorized or undoc-

umented, who are not eligible for full

Medicaid benefits even after 5 years.

The law itself does not specify which

programs are covered as “federal public

benefits programs.” In 1998, the

Department of Health and Human

Services published a notice of which pro-

grams fall under this definition, including

Medicaid, CHIP, and Medicare, among

others. Importantly, the law includes

some exceptions.14 Nonqualified immi-

grants, including undocumented immi-

grants, are eligible for Emergency

Medicaid if they otherwise meet income

requirements and other eligibility criteria

for their state’s Medicaid program.14

All states must provide Emergency

Medicaid to people who would other-

wise qualify for Medicaid with the ex-

ception of their immigration status.

Emergency Medicaid provides limited

coverage during pregnancy, usually for

childbirth only, and is essentially a pay-

ment mechanism to cover health care

costs for individuals who have been

diagnosed with an emergency medical

condition as defined by each state,

such as a heart attack or kidney failure

requiring dialysis. Emergency Medicaid

may cover prenatal care in the case of

high-risk pregnancies only and postpar-

tum care in cases of severe morbidity,

both covering conditions that may be

life-threatening. There is a federal stat-

utory definition of “emergency medical

condition” that allows states some

flexibility for interpretation; however,

states cannot create a new or different

definition of an emergency medical

condition.16,17

In 2010, the Affordable Care Act

(ACA) catalyzed sweeping health care

reform and improved access, except

for people who are undocumented.

The ACA does allow lawfully present

people with status of less than 5 years

to purchase insurance on the health

care exchange, even if they may not

meet income requirements.15 People

who were undocumented were exclud-

ed from state insurance exchanges,

ineligible for tax credits and lower copay-

ments, and exempt from the individual

mandate to hold health care coverage;

they remained eligible for Emergency

Medicaid services only.18 Notably, as of

May 2024, the Biden–Harris administra-

tion removed the prohibition on DACA

recipient’s eligibility for ACA coverage,

allowing more than 100000 individuals

to access health insurance.19

The public charge ruling is a federal

policy that has had a chilling effect on

immigrant communities, including

those who are undocumented, even

though it does not directly pertain to

those who are undocumented.19,20 In

2022, the US Department of Homeland

Security issued a final rule clarifying

public charge as a method to deter-

mine whether someone applying for

lawful permanent residence (green

card) or another specific visa would be

likely to depend on the government as

their primary means of support.21 This

did not apply to naturalized citizens,

people who already have green cards,

individuals with DACA, those with

Temporary Protected Status, undocu-

mented individuals without authorized

status, or people with humanitarian

status. However, because an earlier

2020 ruling included several additional

factors in the determination of likeli-

hood of becoming a “public charge”

(including some uses of Medicaid, nutri-

tional assistance, cash assistance, and

housing with federal funding), many

immigrants, regardless of whether they

were subject to this rule, avoided

accessing health-promoting benefits

for which they were eligible.22

The final 2022 rule restored the un-

derstanding that supplemental public

health benefits, like Medicaid and nutri-

tional assistance programs, are not

part of the public charge inadmissibility

determination.21 However, the previous

policy was seen to have a chilling effect

on public program participation. In the

months following the passage of the

2020 policy, health care centers

reported that immigrant families de-

clined to enroll themselves, their chil-

dren, or both in Medicaid, along with

other programs like the Special Supple-

mental Nutrition Program for Women,

Infants, and Children.19 A study from

the Kaiser Family Foundation reported

that pregnant women were delaying

care or seeking prenatal care less fre-

quently on the basis of their fear of

enrollment.20 Overall, these policy

changes led to widespread misinforma-

tion and fear regarding seeking health

care among many immigrant popula-

tions, including undocumented preg-

nant women, even if they were not

subject to the rulings.

Federally qualified health centers are

the backbone for preventive care

among minoritized communities, in-

cluding those who are undocumented.

Federally qualified health centers quali-

fy for funding under the Public Health

Service Act and enhanced reimburse-

ment from Medicare and Medicaid.

They must offer a sliding fee scale

and provide comprehensive services,

importantly serving all community

members, regardless of citizenship

or documentation status. They must

also be governed by a board with a

majority of members who receive

care at the federally qualified health

center.19,23
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STATE PREGNANCY
COVERAGE

According to federal requirements,

CHIP, which is jointly funded by both

the state and federal government, is

administered by the individual state.

Generally, CHIP provides coverage to

eligible low-income uninsured children

and pregnant women whose income is

too high for Medicaid eligibility. States

have broad flexibility in terms of the

scope of services that are covered.

Under federal regulations as of 2009,24

states can provide pregnancy-related

care through the CHIP state plan to

low-income children from conception

to birth. This program was called the

“unborn child” option by Congress,

though others have objected to the use

of this term.25 Advocates describe the

use of the term unborn child as an at-

tempt to integrate fetal personhood

into policy in the context of the ongoing

antiabortion movement, thereby nar-

rowing eligibility for services specifically

for the unborn child and indicating that

the people carrying the pregnancies

are not worthy of coverage them-

selves.26 We will use the term “CHIP

pregnancy care” to refer to this policy.

This program allows states the option

to provide prenatal, childbirth, and

postpartum care to pregnant people

regardless of immigration status.25

Given that it is implemented through

CHIP, the specificities of the CHIP preg-

nancy care option vary by state in re-

gard to the income requirements and

extent of prenatal and postpartum

coverage.

Recently, some states have expanded

their Medicaid programs to include cov-

erage for undocumented immigrants

with state funds, not federal funds.

Some states have also expanded Med-

icaid or CHIP to “lawfully present”

children and pregnant noncitizens.15

People who are considered lawfully

present may include those with quali-

fied status, including asylees and

refugees, persons from specific geogra-

phies or lawful permanent residents

holding a green card, and others.

States also have the option to remove a

waiting period for all pregnant people if

they are lawfully present rather than

only those who are qualified. Eligibility

criteria for coverage is complex and

opaque. States vary in their coverage of

what pregnancy services are included.

Furthermore, there is proposed legisla-

tion in Congress that would repeal the

arbitrary 5-year waiting period before

accessing health care coverage and

other public benefits created by the

Personal Responsibility and Work Op-

portunity Reconciliation Act.27 Figure 1

shows a timeline of relevant federal

and state policies for health care cover-

age for undocumented immigrants.

Because there is no centralized re-

source that allows for easy access to

information regarding health care cov-

erage for undocumented immigrants,

we searched each state Medicaid

website, many of which were not user-

friendly and described health care cov-

erage with policy jargon. Furthermore,

when this information could not be

identified on state Medicaid websites,

researchers reviewed secondary policy

websites, such as the Kaiser Family

Foundation website, which led to

conflicting or outdated information.

Despite the myriad challenges in cor-

roborating and confirming some infor-

mation, we report what was found to

be most accurate at the time of data

collection. A detailed list of websites

and resources reviewed can be found

in Table A (available as a supplement

to the online version of this article at

https://ajph.org).

PREGNANCY COVERAGE
LANDSCAPE

We analyzed pregnancy coverage

mechanisms by estimated total popula-

tion and proportion of undocumented

people in each state using data from

the Pew Research Center. We present

the landscape of policy mechanisms

that provide health care coverage for

pregnant people who are undocument-

ed, including both state and jointly

funded state and federal mechanisms,

and the relative magnitude of the pop-

ulation affected by these policies.

Each state has distinct pregnancy

care services that can be covered by

different funding mechanisms. For ex-

ample, many states use Emergency

Medicaid funding to cover inpatient la-

bor and delivery and apply CHIP to

fund prenatal and postpartum services.

Our research found that only 18 states

and Washington, DC provided prenatal,

labor and delivery, and postpartum

coverage for undocumented indivi-

duals, although the cost to patients,

specific services covered, and length of

coverage within these pregnancy

phases varied. In addition, 9 states pro-

vided limited coverage of some prena-

tal care services, labor and delivery ser-

vices through Emergency Medicaid,

and no postpartum care. The 23

remaining states had severely restrict-

ed coverage, offering only labor and de-

livery coverage through Emergency

Medicaid. Figure 2 summarizes the

state-based scope of pregnancy care

coverage for undocumented people.

All states provided coverage for labor

and delivery regardless of documentation

status under Emergency Medicaid,

though the scope of services covered is

determined by each state. Twenty-seven

states and the District of Columbia
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provided additional coverage for prenatal

care, postpartum care, or both, while 23

states did not. Twenty states opted in to

the CHIP pregnancy care option, though

with considerable variation. Some states,

such as Louisiana and Nebraska, only

provided coverage for pregnancy-related

care, while other states, such as Connecti-

cut, covered most medical needs as long

as the individual qualified for the CHIP

pregnancy care option. Limited infor-

mation is available on the state web-

sites regarding the details of this plan

and how it is administered in each state.

Of the information that could be found

regarding this option, 12 states explicitly

mention postpartum coverage, with

only 7 states providing postpartum

coverage for a full 12 months after

birth. Details outlining the states that

utilize the CHIP pregnancy care option

and their respective postpartum cover-

age can be found in Table 1. An over-

view of the federal and state policies

is available in Figure A (available as a

supplement to the online version of this

article at https://ajph.org).

• Created a time 
 requirement of at 
 least 5 years for 
 lawfully residing 
 immigrants to fulfill 
 before being eligible 
 for coverage
• Defined 2 categories 
 for public benefit 
 eligibility: qualified vs 
 nonqualified 
 immigrants. Qualified 
 immigrants include 
 asylees and refugees 
 while nonqualified 
 immigrants include 
 undocumented 
 individuals

• Interpreted eligibility 
 category for 
 individuals 
 permanently residing 
 in the US  

• Excluded 
 undocumented 
 people from state 
 exchanges
• Eligibility for 
 Emergency Medicaid  
• In 2012, the 
 Supreme Court 
 made expansion 
 voluntary for states 

• Supplemental 
 health benefits like 
 Medicaid and 
 SNAP are not part 
 of public charge 
 inadmissibility 
 determination 

• A proposed bill 
 that would repeal 
 the 5-year waiting 
 period 

Pre-1996 1986 2010 202420191996

Permanently 

Resided in the US 

Under Color of Law 

Affordable Care Act 

Restoration of the 

Lifting Immigrant 

Families Through 

Benefits Act 

Personal 

Responsibility and 

Work Opportunity 

Reconciliation Act 

Expansion of the 

Scope of Public 

Charge 

Emergency Medical 

Treatment and 

Labor Act 

• Required all hospitals 
 with emergency 
 departments to 
 provide a medical 
 screening examination
• Hospitals are required 
 to provide stabilizing 
 treatments for 
 individuals with 
 emergency medical 
 conditions 

• Allowed states the 
 option to cover the 
 fetus as a “targeted 
 low-income child” 
 and thus allowed 
 for CHIP to cover 
 pregnancy care 

2009 

The Children’s 

Health Insurance 

Program 

Reauthorization Act

FIGURE 1— Overview of Federal and State Policies Relevant to Health Care Coverage for Undocumented Immigrants:
United States, 1990s–2020s

Note. CHIP5Children’s Health Insurance Program; SNAP5 Supplemental Nutrition Assistance Program.

Key:
Emergency Medicaid only: labor and delivery coverage
Limited: prenatal, labor, and delivery coverage

Full: prenatal, labor and deliver, and postpartum coverage

12-mo postpartum coverage 

4-mo postpartum coverage

2-mo postpartum coverage

Other

Washington, DC 

FIGURE 2— Map of State-Based Pregnancy Care Coverage for Undocumented Individuals: United States, 2023
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A state-based mechanism to provide

coverage for pregnant undocumented

immigrants is using state funds to cover

undocumented immigrants in Medicaid.

See Box 1 for details about the pro-

grams. Five states and Washington, DC,

have created other independent mecha-

nisms to provide pregnancy-related ser-

vices to undocumented immigrants. For

example, in 2021, OmniSalud was creat-

ed to provide a secure, online market-

place for undocumented persons living

in Colorado to compare and purchase

insurance plans without sharing their

data with federal agencies. OmniSalud

does not require information about im-

migration status by any user, and infor-

mation provided to the online platform

cannot be used for immigration enforce-

ment. As a requirement of OmniSalud,

all companies that sell health insurance

in Colorado must provide an affordable

plan for everyone, regardless of immigra-

tion or pregnancy status.

Washington, DC, has a similar pro-

gram, Cover All D.C., which allows

people who are undocumented to

TABLE 1— State-Based Pregnancy Care Coverage for Undocumented People: United States, 2023

Statea

Unauthorized
Immigrant

Percentage of
Population,28 %

Uptake of
the CHIP

Pregnancy Care
Option24

CHIP Pregnancy
Care Option FPL
Requirement,24 %

Postpartum
Coverage

Through CHIP
Pregnancy Care

Optionb

Inclusion in
State Medicaid

Program
State Medicaid FPL
Requirement, %

Arkansas 1.9 Yes 214 60 d No . . .

Californiac 5.6 Yes 322 12 mo Yes 213d

Connecticut 3.5 Yes 263 12 mo No . . .

Illinoise 3.2 Yes 213 12 mo Yes 213

Louisiana 1.5 Yes 214 None No . . .

Maine 0.4 Yes 213 None Yes 214

Maryland 4.5 No . . . . . . Yes 250

Massachusetts 3.8 Yes 205 12 mo Yes 200

Michigan 1.0 Yes 200 None No . . .

Minnesota 1.7 Yes 283 12 mo No . . .

Missouri 1.0 Yes 305 60 d No . . .

Nebraska 3.1 Yes 202 None No . . .

New York 3.6 No . . . . . . Yes 223

Oklahoma 2.2 Yes 210 None No . . .

Oregon 2.6 Yes 190 None Yes 185

Rhode Island 2.8 Yes 258 12 mo Yes 258

South Dakota 0.7 Yes 138 None No . . .

Tennessee 2.0 Yes 255 60 d No . . .

Texas 5.7 Yes 207 2 postpartum
care visits

No . . .

Virginia 3.4 Yes 205 60 d No . . .

Washington 3.3 Yes 198 12 mo Yes 193

Wisconsin 1.3 Yes 306 None No . . .

Note. CHIP5Children’s Health Insurance Program; FPL5 federal poverty level (according to the US Department of Health and Human Services).
aStates that did not participate in the programs listed in the table are AL, AK, AZ, CO, DC, DE, FL, GA, HI, IA, ID, IN, KS, KY, MS, MT, NC, ND, NE, NH, NJ, NM,
OH, PA, SC, UT, VT, WV, and WY.
bSeveral states extended coverage to 12 months under the CHIP pregnancy care option to align with Medicaid postpartum coverage extension from
60 days to 12 months established by the American Rescue Plan of 2021.
cMedi-Cal (Medicaid of CA) provides coverage for all young adults aged 19–26 years regardless of immigration status and adults aged ≥50 years.
dTo meet eligibility requirements for Medi-Cal, applicants must have income meeting 213% FPL. Income that is meeting 214%–322% FPL qualifies
applicants for the Medi-Cal Access Program, which provides low-cost comprehensive health care throughout pregnancy through 1 y postpartum to
middle-income families.
eIllinois has a Medicaid/CHIP joint-funded program called Moms and Babies that covers health care for women while they are pregnant and up to
12 months after delivery. It is a full Medicaid benefit package including outpatient health care, inpatient hospital care, and prescription drugs.
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purchase full-cost private health insur-

ance. Washington, DC, also has a

district-funded program, Healthcare Al-

liance, that provides medical care for

DC residents who are not eligible for

Medicaid. In 2021, Vermont created a

new state-funded health care program

to provide care for pregnant people

who do not meet Medicaid require-

ments because of immigration status,

called Immigrant Health Insurance

Plan. This program covers hospital,

medical, and dental services, as well as

prescription drugs. While programs

may allow undocumented immigrants

to buy health care plans, this does not

equate with meaningful access. Many

of these plans can be very expensive,

especially if they are not offered at a

subsidized rate.

The Pew Research Center found that

the 5 states with highest proportions

of undocumented individuals were

Nevada (7.1%), Texas (5.7%), California

(5.6%), New Jersey (5.2%), and Maryland

(4.5%).28 Despite having the largest

proportion of undocumented

individuals, Nevada provides no preg-

nancy care coverage for this population

aside from childbirth services through

Emergency Medicaid only (Table 1).

California, on the other hand, provides

the most extensive pregnancy coverage

for the undocumented population,

while the other states provide variable

coverage (Table 1).

LACK OF TRANSPARENCY
AND ACCESSIBILITY OF
STATE POLICIES

Lack of transparency of information

about pregnancy care coverage for un-

documented individuals was a major

barrier. Websites were not up to date

(e.g., had last been updated more than

5 years ago), or information was vague

and incomplete. At times, there was

contradictory information found on dif-

ferent web pages. Six follow-up phone

calls to Medicaid offices were made.

Only 1 office was able to provide accu-

rate information within a period of less

than 10 minutes of waiting. Out of the

5 other offices, 4 offices were unable to

confirm the information because of au-

tomated messages or did not lead to a

human contact within approximately

10 minutes of waiting. The remaining

office did not know the information off

hand, but pointed to the Medicaid

website.

Language access for individuals who

speak languages other than English

was limited. While 31 state Medicaid

websites integrated Google Translate

functionality into the website itself, the

quality of this translation mechanism

for highly specialized policy jargon

often poses challenges for accuracy

and comprehension. Some websites

only included information in English

(n515), while only a few included infor-

mation in both English and Spanish

(n55). Given that 2 major barriers for

immigrants in seeking care are lack of

knowledge of the complex health care

system and language barriers,29 in-

creasing accessibility to this information

is critical. Our findings should be con-

textualized in the limitations of the

BOX 1— Other State Programs of Pregnancy Care Coverage for Undocumented Individuals:
United States

State Programs Description

Colorado OmniSalud � Established in 2021
� Facilitates undocumented residents in comparing and enrolling in affordable
health insurance plans online

� Insurers are mandated to offer Colorado Options Plans with a requirement to
reduce premiums on these plans by 15% by 2025

District of Columbia DC Healthcare Alliance Program
Cover All DC

� Locally funded, for DC residents aged ≥21 y not eligible for Medicaid
� Allows for the purchase of full-cost private health insurance without a
qualifying immigration status

Indiana Indiana Health Coverage Plans
(Emergency Medicaid extension)

� Covers prenatal and postpartum services up to 60 d
� Emergency Medicaid covers childbirth

Michigan Maternity Outpatient Medical Services
program (Emergency Medicaid
extension)

� Provides immediate coverage for prenatal care and 2 mo postpartum
� Family planning services and supplies covered using state general funds

New Jersey New Jersey Supplemental Prenatal and
Contraceptive Program

� Run by New Jersey Medicaid and provides prenatal and family planning
services only to people who are undocumented

� Does not cover hospital visits or labor and delivery

Vermont Immigrant Health Insurance Plan � State-funded health care program for pregnant individuals and children aged
<19 y who have an immigration status for which Medicaid is not available

� Covers hospital, medical, and dental services and prescription drugs
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approach we used in reviewing state

Medicaid websites, which may have

missed other relevant policies and pro-

grams for undocumented immigrants.

POLICY IMPLICATIONS

Understanding the labyrinth of pro-

grams and policies that allow access to

pregnancy care coverage for undocu-

mented individuals presents a chal-

lenge for clinicians, resource specialists,

and pregnant people themselves. Over-

all, fragmented state- and federal-level

mechanisms provide pregnancy care to

undocumented individuals, such as

CHIP and Medicaid on the state level

and Emergency Medicaid on the

federal level. As a result, the eligibility

requirements and coverage for preg-

nancy care vary widely from state to

state. The overall complexity and lack

of transparency of these policies makes

navigating these systems—for patients,

for advocates and community organiza-

tions, for clinicians, and even for

policymakers—extremely difficult.

Given these findings, one important

improvement would be for all states

and federal agencies to adopt plain-

language explanations in all public

materials, enhance transparency and

clarity of coverage policies, and provide

multilingual access to information.

Reducing fragmentation across state

policies and programs to expand cover-

age for full-spectrum pregnancy care,

including miscarriage, prenatal, labor

and delivery, and postpartum services,

for all populations regardless of immi-

gration status, is critical to enhance

access and outcomes. Studies of Ore-

gon’s expansion of Medicaid found that

increasing prenatal care coverage for

undocumented immigrants led to an

increase in infants receiving recom-

mended preventive health services, a

decrease in the probability of extreme

low birth weight infants, and a decrease

in infant mortality.30 Increasingly re-

strictive legislation around access to re-

productive health care and stigmatizing

anti-immigrant rhetoric produce partic-

ular vulnerability for the pregnant un-

documented population, especially in

states like Florida that have begun to

require hospitals accepting Medicaid to

ask about a patient’s immigration sta-

tus.31 Recent literature shows that

immigrants living in states with public

insurance restrictions are less likely to

receive postpartum care.32 It is essen-

tial that health policy efforts focus on

increasing access to care for everyone,

regardless of immigration status.

Eroding access to abortion care adds

further complexity to the landscape of

care for pregnant people who are un-

documented who may experience

heightened fears of seeking reproduc-

tive health care. We did not find any

studies that analyzed the impact of

abortion policy and coverage for abor-

tion care specifically for pregnant peo-

ple who are undocumented. The lack of

studies on this topic is likely attribut-

able to the challenges in collecting sen-

sitive information about immigration

status amid an increasingly restrictive

landscape of abortion access.

Research on health outcomes among

undocumented immigrants is limited

because of challenges in identifying the

marginalized population. Common

proxies are absence of a social security

number on a birth certificate33 or en-

rollment in Emergency Medicaid at the

time of delivery.30,34 Studies that com-

pare state policies often use utilization

of health care as a primary out-

come.30,34 One study found that cover-

age of prenatal care for undocumented

pregnant people was associated with

increased prenatal care screening

(anemia, blood typing) and influenza

vaccinations.35 Another study found

expansion of Emergency Medicaid to

cover prenatal care for undocumented

immigrants in Oregon was associated

with better detection of pregnancy

complications, including diagnosis of

diabetes, hypertensive diseases, and

poor fetal growth.34

Another important policy option is

expansion of postpartum care cover-

age through 12 months postpartum for

undocumented immigrants. Given that

one half of pregnancy-related deaths

occur after birth,36 health care cover-

age during the postpartum period is a

critical opportunity for reducing overall

pregnancy-related mortality and mor-

bidity in the United States. Although

there are a variety of different solutions

that can be implemented to increase

pregnancy care, California’s Medi-Cal

policy seems to be a promising ap-

proach, but it is still in need of studies

to evaluate its long-term outcomes. In-

stead of using a patchwork of programs

and funding sources for different

stages of pregnancy, California uses

Medicaid to cover all prenatal, child-

birth, and postpartum services.

Through Medi-Cal, California has ex-

tended Medicaid to all individuals, re-

gardless of immigration status, through

age 26, with plans to extend this pro-

gram to individuals of all ages in 2024.

Nonprofits and advocacy organiza-

tions may aim to fill some of the current

policy gaps and help individuals and

families understand their eligibility for

services. For example, the Nurse

Family Partnership is a free program

for low-income parents that connects

nurses with first-time parents in the

prenatal period.37 Another key group

of organizations include medical–legal

partnerships, integrating lawyers into

the health care setting to address legal
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concerns that perpetuate health

inequities, such as access barriers to

the health care system.38

PUBLIC HEALTH
IMPLICATIONS

Human responses to climate change, in-

creasing political instability, severe im-

poverishment, continued economic

impacts of COVID-19, the asylum system

backlog, and deteriorating economic

conditions have led to an influx of

migrants to the United States over the

past few years.39 Ensuring all individuals

have access to health care coverage is a

critical priority for public health with im-

portant economic benefits, especially for

reproductive-aged individuals who make

up a large proportion of the workforce.

Pregnancy care coverage for people

who are undocumented remains a

complex labyrinth of federal and state

policies, which leads to variable, frag-

mented, and often inadequate access

for undocumented pregnant indivi-

duals, which has important implications

for maternal–newborn outcomes. In re-

cent years, more states have moved to-

ward enacting inclusive policies. While

20 states have applied the CHIP preg-

nancy care option for prenatal cover-

age regardless of documentation

status, fewer states have expanded

Medicaid or state programs to be inclu-

sive of all pregnant people. More-

inclusive policies are needed for this

marginalized population at the cross-

roads of a complicated web of immigra-

tion policy and a maternal health crisis.

Advocacy efforts around equitable

maternal health care should include all

regardless of immigration status. In-

creased clarity and accessibility of poli-

cies is needed on state and other pub-

lic websites. Information should be

updated for accuracy to ensure

accountability, and resources should

be made in accordance with national

cultural and linguistic standards.
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Regulation of Added Substances in
the Food Supply by the Food and Drug
Administration Human Foods Program
Jennifer L. Pomeranz, JD, MPH, Emily M. Broad Leib, JD, and Dariush Mozaffarian, MD, DrPH

See also Aaron, p. 968.

The US food supply is increasingly associated with diet-related diseases, toxicity, cancer, and other

health harms. These public health concerns are partly attributable to a loophole in federal law.

The Food and Drug Administration (FDA) evaluates the premarket safety of ingredients regulated as

food additives but allows the food industry to self-regulate and determine which substances to classify

as generally recognized as safe (GRAS) based on undisclosed data and conclusions that the FDA never

sees. Furthermore, the FDA lacks a formal approach for reviewing food additives and GRAS substances

already found in the food supply. Substances in the food supply thus include innocuous ingredients

(e.g., black pepper), those that are harmful at high levels (e.g., salt), those that are of questionable safety

(e.g., potassium bromate), and those that are unknown to the FDA and the public.

A recent court decision codified these gaps in the FDA’s current approach, leaving states to try to fill the

regulatory void. The FDA and Congress should consider several policy options to ensure that the FDA is

meeting its mission to ensure a safe food supply. (Am J Public Health. 2024;114(10):1061–1070. https://

doi.org/10.2105/AJPH.2024.307755)

The Food and Drug Administration’s

(FDA’s) mission includes protecting

the “public health by ensuring that

foods are safe, wholesome, sanitary,

and properly labeled.”1 Yet concerns

have been raised that, because of weak

statutory requirements, the FDA’s inter-

pretation of its authorities, and lack of

sufficient funding, the FDA’s oversight

for ingredients in our food supply is

inadequate to ensure a safe and whole-

some food supply.2–4

The Federal Food Drug and

Cosmetics Act (FDCA) distinguishes

between—but does not clearly

define—substances that are consid-

ered food additives and those that are

deemed generally recognized as safe

(GRAS). Both categories include com-

plex chemical substances, but their

regulatory frameworks are quite differ-

ent. Food additives are subject to FDA

premarket review because they are

presumed to be unsafe. Consequently,

foods containing food additives are

considered adulterated unless the use

of the substance complies with an FDA

regulation prescribing the conditions

of safe use.5 By contrast, GRAS sub-

stances are presumed to be safe and

thus exempt from such requirements.

This exemption allows the food indus-

try to define a wide array of new sub-

stances as GRAS and introduce them

into the food supply without FDA or

public knowledge of their existence,

use, or safety.

A stark example of the FDA’s regula-

tory gap was seen in October 2023,

when California banned 4 substances

from being used as ingredients in food

sold or manufactured in the state.6

These substances are banned in

Europe because of their association

with an increased risk of cancer and

other health, behavioral, developmen-

tal, and reproductive harms.6 A month

later, the FDA proposed revoking the

approved food additive status for 1 of

the 4 substances banned in California:

brominated vegetable oil (BVO).7 BVO

was considered GRAS decades ago.7

In 1970, the FDA determined that BVO

was no longer GRAS and designated it

as an approved food additive.7 After

this reclassification, BVO remained in

food products such as Gatorade and

Mountain Dew, while science mounted

questioning its safety. It was not until

California banned BVO that the FDA
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announced it was taking action, leaving

questions on how proactive the FDA is

over ingredients already in the food

supply.

Indeed, a 2021 court case, Center for

Food Safety v Becerra (Center for Food

Safety), highlighted that GRAS substances

are not necessarily safe and that ingre-

dients already in the food supply are

not regularly reexamined for safety.8

Although the FDA has clear authority to

take postmarket action, the FDCA does

not provide the FDA with a clear or well-

resourced pathway to systematically

review food additives or GRAS sub-

stances already in the food supply. As

a result, foods contain ingredients that

may be harmful in high doses (e.g., salt),

are of questionable safety (e.g., nonnu-

tritive sweeteners), or are unknown to

the FDA or the public.

Concerns about ingredients in the

US food supply have been increasing

in recent years.9 In 2022, at the FDA’s

request, the Reagan–Udall Foundation

released a report noting the need for

the FDA to adapt to a changing food

supply, including increasing its oversight

of the chemicals in food.9 In response,

the FDA announced a restructuring of

its Human Foods Program to improve

and coordinate its prevention and re-

sponse activities. As part of these

new efforts, in May 2023, the FDA

announced that it was “embarking

on a more modernized, systematic

reassessment” of chemicals in the food

supply “with a focus on postmarket

review.”10 The proposed activities are

crucial. However, the announcement

raises questions about how the FDA will

accomplish such an evaluation and, per-

haps more critically, how ingredients

make their way into the food supply in

the first place and whether the FDA is

aware of all of the ingredients that should

be subject to this postmarket review.

We set forth the history of the GRAS

notification and food additive approval

processes and examine the decision

and implications of Center for Food

Safety, which solidified the FDA’s anemic

GRAS oversight. (Color additives are

treated under a different framework,

and we do not address them.) We con-

clude with recommendations for future

action for the FDA to achieve its duty

of ensuring a safe food supply.

FOOD ADDITIVES AND
GRAS SUBSTANCES

Congress passed the Food Additives

Amendment of 1958 to establish a rig-

orous statutory scheme for the FDA

to review and approve food additives

before they go to market.11 An entity

seeking to introduce a food additive

into the food supply petitions the FDA

requesting that the FDA promulgate a

regulation prescribing the conditions

under which the substance may safely

be used.2,11 The FDA evaluates the peti-

tion in light of scientific data to deter-

mine whether the data demonstrate

that the food additive is safe—using

the standard of “a reasonable certainty

of no harm”—for the proposed condi-

tions of use.12 If the FDA believes it is

safe, it publishes a draft regulation in

the Federal Register for public notice

and comment.2,12 Consequently, for

food additives, the FDA must go

through a full regulatory process that

requires a transparent demonstration

of safety before approval.

By contrast, the Food Additives

Amendment of 1958 carved out GRAS

substances as those that are “generally

recognized, among experts qualified

by scientific training and experience

to evaluate its safety, as having been

adequately shown through scientific

procedures” to be safe under the

conditions of its intended use or, for a

substance used in food before 1958,

through experience based on common

use in food (e.g., salt, pepper).11 The

separate designation for GRAS was

designed to permit substances com-

monly used in food to remain in the

food supply without the necessity of

companies supplying evidence to

prove safety and the FDA using its

finite resources to review such data.2

GRAS substances are thus explicitly

exempted from food additive regula-

tions and therefore the FDA’s current

premarket review process.

However, for the decade or so after

passage of the Food Additives Amend-

ment, the FDA exercised rigorous over-

sight over GRAS substances and pub-

lished and updated a list of all existing

and new substances considered GRAS

in the Code of Federal Regulations.13

But in 1972, the FDA began using a vol-

untary GRAS affirmation process in

which manufacturers had the option to

voluntarily submit a GRAS affirmation

petition with data for FDA review.2,13

When submitted, the FDA would pub-

lish a notice and request for comments

and then issue its GRAS determination

on the substance.2 During this period,

concerns arose about the safety of

cyclamate salts, which were in the food

supply. President Richard Nixon direct-

ed the FDA to review the safety of GRAS

substances already in the food supply.2

The FDA worked with an independent

scientific organization to conduct a

safety review of 422 substances from

1972 to 1982, but then the agency did

not adopt the recommendations of the

committee.2

In 1997 the FDA proposed a rule to

replace the GRAS voluntary affirmation

process with a voluntary notification

process “whereby any person may noti-

fy the FDA of a determination that a
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particular use of a substance is GRAS.”14

Although the rule was not formally final-

ized until 2016, the FDA has operated

under this proposed rule since 1997

(Table 1 provides a timeline of relevant

activities).

Under the GRAS notification rule,

manufacturers have the choice of

either engaging in “self-GRAS” or

submitting a notification. Through

self-GRAS, a company is supposed to

determine through their own internal

research that an ingredient is GRAS,

and then they can market the food with

the ingredient without any notification

to—or oversight by—the FDA.15 Alter-

natively, companies can go through the

more onerous process of submitting a

GRAS notification to the FDA describing

the substance, the applicable condi-

tions of use, and the basis for the GRAS

determination (i.e., common use in

food or scientific procedures) before

using the ingredient. The company

then waits for the FDA to issue either

a “no question letter” stating that it

does not question the company’s GRAS

decision—allowing the company to

go to market with this letter—or an

“insufficient basis” letter—meaning the

FDA finds insufficient information to

substantiate the GRAS claim, suggest-

ing the company can submit additional

data.16 If a company submits a GRAS

notification but then chooses to with-

draw it, the FDA issues a “cease to

evaluate” letter, and the company can

still go to market with the substance.2,3

Thus, in practice, a strong impetus

exists for the food industry to self-

GRAS so it can manufacture and mar-

ket food products with new substances

without ever notifying the FDA of either

its determination or the research

underlying its determination that the

substance is safe.2,3,16 Moreover, if the

food industry actually notifies the FDA

that it considers a new substance to

be GRAS, the FDA does not need to

engage in its own research to confirm

the industry’s conclusions or the ingre-

dient’s safety.16

Another result of the self-GRAS allow-

ance is that a company may self-GRAS

an ingredient that otherwise should be

considered a food additive subject to

the FDA’s premarket oversight. There-

fore, numerous ingredients that should

be appropriately regulated as food

additives are likely in the food supply

through the self-GRAS mechanism.

Indeed, research published by Neltner

et al. found that between 1990 and

2010, an estimated 1000 manufacturer

ingredient-safety decisions were never

reported to the FDA or the public.17 An

industry panel of experts (known as a

“GRAS panel”) determined an additional

2702 ingredients to be GRAS.15 Since

this review was completed back in

2011, there are likely numerous more

ingredients in the food supply that

have never been reviewed by the FDA

and that are of unknown safety to the

FDA and the public.

CENTER FOR FOOD
SAFETY V BECERRA

After the FDA finalized its GRAS rule in

2016, nonprofit organizations sued the

FDA, arguing that the rule violates the

FDCA and that the agency abdicated its

responsibility to ensure a safe food

supply and unlawfully delegated its

duties to the food industry through

the self-GRAS mechanism.8 In 2021, a

federal district court upheld the FDA’s

final rule in Center for Food Safety, find-

ing that the FDA did not unlawfully

delegate its authority over food safety

to private parties and that the rule

does not violate the FDCA.8

According to the court, because the

FDCA is “silent” on the question of

whether GRAS notifications must be

mandatory, the FDA’s allowance for

voluntary notification was a reasonable

interpretation of the statute.8 The court

thus deferred to the FDA’s interpreta-

tion of its authority under what is

called the Chevron doctrine, which is

when a court provides deference to an

agency’s interpretation of its own au-

thority under an ambiguous statute.8

The court reasoned that because the

FDCA sets forth a rigorous scheme for

food additive approvals—and GRAS

substances were specifically exempt

from that scheme—it was within the

FDA’s authority to adopt a voluntary no-

tification system for GRAS substances.8

In terms of the self-GRAS determina-

tions themselves, the court explained

that self-GRAS conclusions must be

based on “the same quantity and quali-

ty of scientific evidence as is required

to obtain approval of a food additive,”

which is “based upon the application of

generally available and accepted scien-

tific data, information, or methods” or

“common knowledge throughout the

scientific community.”8 However, it

found that this requirement does not

translate into a need for self-GRAS

determinations to be based on pub-

lished studies, nor are companies

required to publicly disclose the basis

for their self-GRAS decisions.8 The

court highlighted that the FDA retains

the postmarket power to disagree with

manufacturers’ self-GRAS determina-

tions and bring enforcement actions.8

Yet, as the plaintiffs noted, the FDA’s

ability to bring postmarket enforce-

ment is complicated by the voluntary

GRAS notification process, which allows

industry to add new substances to

food without the FDA’s knowledge. The

FDA is thus hindered from using its
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TABLE 1— Timeline of Key Actions Related to the US Food and Drug Administration’s Generally
Recognized as Safe and Food Additive Substances Regulations

Date Action

1958 Congress passes the Food Additives Amendment of 1958, establishing the current framework for food substances that are GRAS
or food additives

1961 FDA amends its regulations to include a list of food substances that are GRAS under certain conditions of use

1969 FDA removes cyclamate salts from its GRAS list as a result of safety questions

1969 President Nixon directs the FDA to make a critical evaluation of the safety of GRAS food substances

1970 FDA starts its critical review of the GRAS process and finds it to be resource intensive

1972 FDA conducts rulemaking to establish the affirmation process to affirm the GRAS status of substances that are subject to GRAS review

1977 FDA approves caffeine as a GRAS substance when used in cola-type beverages at 0.02%

1978 CSPI submits a citizen petition to the FDA requesting it to revoke the GRAS status of salt

1982 FDA holds “GRAS Safety Review of Sodium Chloride” and declines to regulate salt using its GRAS/food additive authority but
announces its policy of encouraging food manufacturers to voluntarily reduce sodium in processed foods and notes that it is
proposing a sodium-labeling regulation

1984 FDA proposes and finalizes labeling regulations to define terms such as “sodium free,” “low sodium,” and “reduced sodium,”
among other acts (effective July 1, 1986)

1990 Congress passes NLEA, which requires the disclosure of the nutrition facts label and ingredient list on packaged food

1993 FDA promulgates regulations to carry out the NLEA

1996 FDA promulgates a regulation affirming high fructose corn syrup is GRAS

1997 FDA proposes a rule to replace the GRAS affirmation process with a GRAS notification process and starts functioning under this
proposed rule

2003 FDA promulgates a final rule requiring trans fatty acids be declared in the nutrition facts label of foods (effective January 1, 2006)

2004 CSPI submits a citizen petition to the FDA to revoke the GRAS status of PHOs and declare PHOs as food additives

2005 The IOM suggests limiting consumption of artificial trans fat to as low as possible

2005 CSPI submits a citizen petition to the FDA requesting it revoke the GRAS status of salt

2007 FDA holds a public hearing on CSPI’s 2005 petition requesting it to revoke the GRAS status of salt

2009 Fred A. Kummerow, trans fat researcher, submits a citizen petition to the FDA requesting the FDA ban partially hydrogenated fat
from the food supply

2010 The IOM issues a report on strategies to reduce sodium in the food supply, which includes a recommendation that the FDA use
its GRAS regulatory authority to mandate limits on the amount of sodium allowed in food

2010 The US Government Accountability Office releases a report criticizing the FDA’s 1997 proposed GRAS rule

2013 FDA makes a preliminary determination that the trans fats generated from PHOs are no longer GRAS

2013 CSPI submits a citizen petition to the FDA to ensure the safe use of “added sugars” using the FDA’s authority over GRAS
substances

2014 FDA promulgates a proposed rule to revise the nutrition facts label to include an “added sugar” disclosure among other updates

2015 FDA promulgates its final determination that PHOs are no longer GRAS

2016 FDA promulgates final rule updating the nutrition facts label to include “added sugar” among other updates (compliance set for
2018 for large manufacturers and 2019 for small manufacturers)

2016 FDA finalizes its 1997 GRAS notification rule

2017 Nonprofit consumer and environmental protection organizations file a lawsuit challenging the FDA’s final GRAS notification rule

2018 FDA denied a petition by Grocery Manufacturers Association to allow PHOs as a food additive

2021 The US District Court for the Southern District of New York upholds the FDA’s voluntary GRAS notification rule in Center for Food
Safety v Becerra

2021 FDA establishes “Voluntary Sodium Reduction Goals,” which provide voluntary sodium reduction targets

May 2022 US Senator Markey introduces the bill Ensuring Safe and Toxic-Free Foods Act of 2022 to address deficiencies in the FDA’s GRAS
notification procedure; bill fails to pass

July 2022 FDA Commissioner Robert Califf requests that the Reagan–Udall Foundation convene an independent expert panel to conduct a
comprehensive evaluation of the FDA Human Foods Program to strengthen the FDA’s food regulatory role

September 2022 The White House holds the Conference on Hunger, Nutrition, and Health

December 2022 The Reagan–Udall Foundation issues its report Operational Evaluation of the FDA’s Human Foods Program

Continued
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postmarket authority for substances

that are unknown to it. Finally, the court

agreed that the plaintiffs’ “legitimate

concerns” about potential industry con-

flicts of interest “may be valid,” but the

FDCA was also silent on this issue, so

the FDA was not required to address

potential conflicts of interest for self-

GRAS reviews.8

The plaintiffs also argued that the

FDA’s GRAS rule contravenes the

FDCA’s Delaney Clause. The Delaney

Clause, incorporated into the FDCA

by the Food Additives Amendment of

1958, explicitly requires the FDA to ban

food additives that are found to cause

or induce cancer in humans or ani-

mals.18 The FDA successfully argued

that “the Delaney Clause governs food

additives, not GRAS” substances.8

Although the court agreed that GRAS

substances linked to cancer are ex-

empt from the FDA’s premarket review,

the court noted that “inherent in the

GRAS Rule are criteria that would likely

prevent a carcinogenic substance from

being deemed GRAS,” because it would

not be generally recognized as safe.8

However, without required premarket

notification, this may be difficult for the

FDA to ensure in practice.

In assessing the reasonableness of

the FDA’s interpretation of the statute,

the court noted approvingly that the

number of GRAS notifications the FDA

receives since amending its rule in

1997 had increased.8 The court cited

FDA data showing that under the previ-

ous voluntary affirmation process, the

FDA received approximately 8 GRAS af-

firmation petitions per year

between 1987 and 1996 but approxi-

mately 34 per year between 1997 and

2015.8 However, these numbers are

complicated by an obvious fact: the

denominator of new substances added

to the food supply each year is un-

known. Moreover, as Neltner et al.

found, only a small percentage of all

GRAS substance determinations actual-

ly ever cross the FDA’s desk.17 Given

the advances in food-processing tech-

nologies, it seems plausible that the

increase in filings is explained by a

growing number of new substances

being developed each year.8

Lastly, the court agreed with the FDA

that it could choose, as it did, to not

require GRAS substance notification be-

cause a mandatory system would con-

sume the FDA’s resources.8 Indeed, a

more robust system would require Con-

gress to dedicate additional resources to

the FDA—something Congress has his-

torically failed to do.9 In conclusion, the

court did not find that the FDA’s GRAS

rule supports the safety of the food sup-

ply but that the rule did not violate the

FDCA despite the safety concerns raised

by the plaintiffs.

IMPLICATIONS

Even before the FDA finalized its GRAS

rule, it was aware of gaps in its over-

sight highlighted by the Center for

Food Safety plaintiffs. In 2010, the US

Government Accountability Office

(GAO) released a report determining

that the FDA’s oversight process does

not “ensure the safety” of new GRAS

substances or those based on previous

GRAS determinations.19 The report

recommended that the FDA strengthen

its GRAS oversight, including by devel-

oping strategies to require companies

to provide the FDA with basic informa-

tion about GRAS substances and to

minimize the potential for conflicts of

interest in companies’ self-GRAS deter-

minations. The GAO also recommended

that the FDA create a more systematic

mechanism to review and reconsider

existing GRAS determinations.19 The

FDA issued guidance documents

clarifying its thinking on several issues

in this report20; however, in 2016

the FDA chose to finalize its GRAS noti-

fication rule without modifying it in

TABLE 1— Continued

Date Action

December 2022 FDA issues guidance document “Best Practices for Convening a GRAS Panel”

January 2023 FDA announces the proposed restructuring of its Human Foods Program

October 2023 California bans 4 substances permitted to be in food by the FDA (red dye no. 3, potassium bromate, brominated vegetable oil,
and propylparaben) from being used as an ingredient in food sold or manufactured in California

November 2023 FDA announces its proposal to revoke the approved food additive status of brominated vegetable oil

November 2023 US senators Edward J. Markey (D, MA) and Cory Booker (D, NJ) announce the introduction of the bill Ensuring Safe and Toxic-Free
Foods Act of 2023

March 2024 FDA announcement that it would conduct postmarket review of 21 chemicals in the food supply

Note. CSPI5Center for Science in the Public Interest; FDA5US Food and Drug Administration; GRAS5 generally recognized as safe; IOM5 Institute of
Medicine; NLEA5Nutrition Labeling and Education Act of 1990; PHO5partially hydrogenated vegetable oil.

RESEARCH & ANALYSIS

Analytic Essay Peer Reviewed Pomeranz et al. 1065

A
JP
H

O
ctob

er
2024,Vol.114,N

o.
10



accordance with GAO recommenda-

tions. Thus, the problems the GAO

identified remain.3

As a result of the FDA’s GRAS rule,

and the supportive ruling in Center for

Food Safety, the food industry is free

to self-determine the GRAS status of a

substance and add that substance to

food products without notifying the

FDA or the public. Although some food

companies may choose to undertake

the voluntary public notification pro-

cess to obtain the “no question” letter

from the FDA, a company that seeks to

maintain confidentiality over its propri-

etary information (or does not wish to

bring attention to a new substance it

has added) will choose to self-GRAS.

The FDA has reminded companies

that choose to self-GRAS that they

must still have the data to support their

safety decisions or they will be non-

compliant. Even with such data, very

real concerns about conflict of interest

remain. Neltner et al. found that of the

451 GRAS notifications voluntarily sub-

mitted to the FDA between 1997 and

2012, 100% of them were decided by

people with a conflict of interest, includ-

ing employees of—or consulting firms

selected by—the manufacturers them-

selves or by a GRAS panel with conflicts

of interest.21 A subsequent 2023 analy-

sis of these GRAS panels found that

food industry GRAS panels are made

up of experts whose income is derived

from GRAS panel participation.22 The

authors identified 7 people (all with

financial conflicts of interest) who es-

sentially determine the safety of GRAS

ingredients in our food supply by

serving on the majority of self-GRAS

determination panels.22

The court in Center for Food Safety

focused on the FDA’s postmarket au-

thority as a safeguard to self-GRAS.

However, the FDA has revoked the

GRAS status of substances very few

times, likely in part because of the lack

of a resourced and robust systematic

process for the FDA to conduct a post-

market review of GRAS substances or

food additives. For example, the FDA’s

inventory of postmarket determinations

that the use of a substance is not GRAS

includes only 14 substances for which

GRAS status has been revoked.23 Yet,

this database is incomplete, as it

excludes 4 examples of GRAS revoca-

tions mentioned in the FDA’s 2015

Federal Register entry when it revoked

the GRAS status of partially hydrogenated

vegetable oils (PHOs).24

The FDA’s treatment of PHOs exem-

plifies its ability to exercise postmarket

authority over GRAS ingredients.

Scientific literature on the health

harms of industrially produced trans fat

from PHOs began accumulating in the

1950s.25 In the early 1990s, a seminal

editorial identified a significant associa-

tion between trans fat consumption

and heart disease among more than

100000 US women, and growing

experimental evidence documented

harmful effects of trans fat on blood

cholesterol concentrations.25 In 2005,

the Institute of Medicine (IOM; now the

National Academies of Sciences, Engi-

neering, and Medicine) issued a report

identifying the health harms of PHOs

and recommending reduced consump-

tion. Citizens’ petitions were filed with

the FDA in 2004 and 2009. Despite this

strong evidence that there was no

longer a consensus among qualified

experts that PHOs were generally rec-

ognized as safe, the FDA did not alter

the GRAS designation but merely re-

quired the disclosure of trans fat on the

nutrition facts label, effective 2006.26

It was not until 2013 that the FDA

proposed revoking the GRAS status of

PHOs, a rule that was not finalized until

2015 and did not go into effect until

2018.24 This example highlights the

extensive weight of science and time

required for the FDA to remove a previ-

ous GRAS designation from an industri-

ally produced food ingredient, illustrating

the barriers the FDA faces in its ability to

exercise postmarket authority for a

known substance even when there is

clear information questioning its safety.

POSTMARKET REVIEW OF
CHEMICALS IN FOOD

In March 2024, the FDA announced

that it identified 21 chemicals in the

food supply for which it would conduct

postmarket review.27 However, only a

few of these chemicals are food ingre-

dients. Moreover, this is only a small

fraction of the thousands of food addi-

tives, GRAS-affirmed ingredients, and—

especially concerning—self-GRAS

ingredients now in the US food supply.

Notably, the FDA has not proposed

to reevaluate or conduct postmarket

review of common GRAS-designated

substances that may be safe at low

levels but unsafe when added at high

levels. This is true even when the cur-

rent GRAS approval is level specific. For

example, in 1977, the FDA approved

caffeine as a GRAS substance when

used in cola-type beverages at 0.02%.28

Currently, caffeine is added to energy

drinks at levels far exceeding this GRAS

tolerance level, with resulting hospitali-

zations and even deaths among chil-

dren and adults.28 Yet, the FDA has not

acted on caffeine in energy drinks even

though the FDA regulates the use of

GRAS substances, meaning the FDA

can set limits on the amount of caffeine

in energy drinks.

Similarly, given the documented

health harms of excess added salt and

sugar in the food supply,29 there is a
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public health need for the FDA to con-

duct a postmarket review of the health

implications of high levels of added salt

and sugar. The Center for Science in the

Public Interest unsuccessfully petitioned

the FDA to revoke salt’s GRAS status in

1978 and again in 2005.30 In 2010, the

IOM issued a report on strategies to re-

duce sodium in the US food supply that

included a recommendation that the

FDA use its food regulatory authority to

mandate limits.31 Ralston Aoki et al. sug-

gested compelling strategies for the FDA

to implement the IOM’s sodium recom-

mendations by classifying and regulating

sodium as either GRAS or a food additive

with safe harbor provisions or specific

regulations for use.32

Instead of exercising its postmarket

regulatory authority, the FDA has fo-

cused on labeling and voluntary targets

for sodium.32,33 The FDA’s proposed

voluntary sodium reduction goals pro-

vide carefully determined levels across

163 categories of commercially pro-

cessed packaged and prepared foods,

each based on amounts already

present in multiple products in each

category.34 The FDA could use these

evidence-based levels as the basis for a

determination that foods that exceed

these limits are no longer considered

GRAS. In addition, evidence exists that

current levels of salt added to certain

products far exceed the amount rea-

sonably acceptable under conditions of

“good manufacturing practice.”35 Good

manufacturing practices require that

the “quantity of the substance added

to food does not exceed the amount

reasonably required to accomplish its

intended physical, nutritive, or other

technical effect in food.”35 This violation

of good manufacturing practice has

been empirically demonstrated by

widely varying sodium contents of

otherwise very similar food items.34

FUTURE DIRECTIONS

The FDA recognizes its authority to con-

duct postmarket review and reclassifi-

cation of GRAS substances found to

“produce not just cancer but any dis-

ease or disability”24(p34654) to regulate

them as food additives. Yet, the sheer

number of GRAS substances and food

additives to be reviewed, combined

with the lack of knowledge about the

existence of self-GRAS ingredients, in-

sufficient resources, and documented

time delays for well-supported action,

renders reliance on postmarket author-

ity an ineffective and unreliable method

for ensuring a safe food supply. The

FDA is only starting to use its postmar-

ket powers to review a tiny number of

ingredients in the food supply, even

though evidence of harm has been

present for decades.

Our analysis indicates that a new

framework is needed to assess the safety

of GRAS substances and food additives.

This could include (1) a new, mandatory

premarket GRAS notification or public af-

firmation process aligned with continued

use of the mandatory food additive pre-

market review process; (2) user fees for

the FDA to be able to engage in robust

premarket review of GRAS substances

and food additives; (3) a new framework

for regular, robust, and transparent post-

market FDA review of both GRAS sub-

stances and food additives currently in

the food supply; and (4) additional

resources allocated by Congress. Table 2

sets forth recommendations for action

by Congress and the FDA to help achieve

these goals.

In the background of these recom-

mendations was the expectation that

in June 2024, the US Supreme Court

would overturn the Chevron doctrine—

which it did. The Chevron doctrine

provided judicial deference to agencies’

interpretation of their own authorities.

This may result in huge swaths of regu-

latory actions subject to judicial review

without the benefit of such deference,

rendering courts the final arbiter of

whether Congress granted an agency

the authority in question. Based on

the issues we have identified, the

FDA could still take the position of re-

quiring premarket review of all GRAS

substances—a position it mentioned it

would consider during its 2016 rule-

making based on implicit authority it

acknowledged possessing.36,37 However,

the court’s finding in Center for Food

Safety that the FDCA is “silent” on the

FDA’s premarket GRAS authorities and

the FDA’s position that it lacks express

statutory authority to require companies

to submit GRAS notices leaves questions

on how courts would interpret a reverse

in the FDA’s position absent congressio-

nal action indicating that Congress dis-

agrees with the FDA’s position or the

court’s decision in Center for Food Safety.

Congressional action would shield

the FDA from lawsuits by food industry

entities claiming the FDA does not have

authority for mandatory GRAS review.

The growing evidence for the harms

of ultraprocessed foods38—a category

defined in particular by the presence of

industrial compounds added for func-

tional purposes—may provide addition-

al impetus for both Congress and the

FDA to act. Congress could revise the

Food Additives Amendment of 1958 to

require the FDA use a methodologically

sound premarket approval or required

notification process with transparent

data based on publicly available re-

search for GRAS substances. Separately,

Congress should provide meaningful

new resources to the FDA for both pre-

and postmarket review efforts, coupled

with a user fee program created by Con-

gress, as it did for tobacco, or negotiated
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TABLE 2— Recommendations to Strengthen the FDA’s GRAS and Food Additive Processes to Protect the
Food Supply

Recommendations Suggested Actionsa Alternative Actionsb

Appropriations Congress should allocate sufficient appropriations to the FDA’s Human
Foods Program, especially to oversee the safety of ingredients in
the US food supply.

Congress should increase appropriations
specifically to support the FDA’s current (and
additional more robust) premarket authorities
and postmarket review of substances in the
food supply.

User fees Congress should establish a user fee program for the FDA to complete
premarket review of food additives. Congress should establish a
user fee program for the FDA to complete premarket review of
GRAS substances if or when authorities are changed to require
mandatory premarket review for GRAS substances.

FDA should negotiate a user fee program to
complete premarket review of food additives
and—if authorities are changed to require
mandatory premarket review for GRAS
substances—GRAS substances. Industry will
oppose the FDA-negotiated user fees unless
they benefit industry, in this case by ensuring
premarket review is more efficient and timely.

Premarket review food
additives

FDA should maintain premarket review of food additives.

Premarket review of GRAS
substances

Congress should amend the Food Additives Amendment of 1958 to
require a mandatory premarket GRAS review process whereby data
are submitted to the FDA for review before a company can market
the ingredient. This is consistent with the method proposed in the
bill Ensuring Safe and Toxic-Free Foods Act of 2023.39

FDA should promulgate regulations requiring
premarket review (through notification or
affirmation) for GRAS substances. If the FDA
does not do full premarket review, it should at
least promulgate regulations to review
substances premarket to determine whether
they can go through GRAS designation or must
go through food additive review.

Distinguishing food additives
from GRAS substances

Congress should amend the Food Additives Amendment of 1958 to
better define GRAS substances and more clearly distinguish between
GRAS and food additives so that substances that should rightly be
food additives are required to go through the approval process.

FDA should promulgate regulations to clarify the
distinction between GRAS substances and food
additives.

Conflict-free GRAS
determinations

FDA should require all GRAS determinations and panels to be free from
conflicts of interest and follow best practices for convening GRAS
panels. This includes prohibiting people with industry-related conflicts
of interest from serving as experts on GRAS review panels,39 ensuring
GRAS panel members have appropriate and balanced expertise,40

requiring public data and information to form the basis of GRAS
review, and limiting the data provided to a GRAS panel to public
information (e.g., not allowing trade secret information).39

Congress should mandate that GRAS panels are
conflict-free.

Robust and systematic
postmarket review

FDA should create a robust and systematic postmarket review process
to reevaluate substances previously determined to be GRAS and
approved food additives, with scheduled rereview time frames
(building substantially on the process it announced in March 2024).
FDA should undertake these systematic reviews on a regular basis.

Congress should require the FDA to create a
robust procedure to systematically and
regularly review the safety of approved food
additives, substances previously determined to
be GRAS by industry, and substances that
went through a previous FDA GRAS affirmation
or notification process.

Prohibit harmful substances
from receiving or
maintaining a GRAS
designation

FDA should act to prohibit substances that show evidence of
carcinogenic, reproductive, developmental, or metabolic toxicity
from receiving GRAS designation or maintaining GRAS designation if
postmarket evidence of this arises.39

Congress could authorize the FDA to fine or
otherwise penalize food manufacturers that
self-GRAS and market a substance without
sufficient premarket evidence to ensure
absence of such harms.

Transparency Congress should require the food industry to identify all GRAS substances
they have determined are safe through the self-GRAS process. FDA
should disclose a list of all known GRAS substances in the food supply
on its Web site. FDA should also post a clear list or database of all
substances for which GRAS status has been revoked or limited.

Reevaluating GRAS substances
associated with health harm
at high levels of
consumption

FDA should develop and implement a framework to reevaluate the GRAS
status of current levels and uses of added caffeine, sodium, and sugar,
which are associated with health harms at high levels. FDA should
consider imposing limits as part of the good manufacturing practices
required for use of those substances.

Note. FDA5US Food and Drug Administration; GRAS5 generally recognized as safe.
aRecommended actions are those that have the most evidence or for which the actor (Congress or the FDA) has the most authority to act on that issue.
bAlternative actions are those that should be implemented if the recommended action is not implemented.
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by the FDA with food companies, as it

did for drug regulation (Table 2).

In November 2023, Senators Edward

J. Markey (D, MA) and Cory Booker

(D, NJ) introduced the Ensuring Safe

and Toxic-Free Foods Act, which would

address some of the gaps left in the

wake of the FDA’s current interpretation

of its regulatory authority over GRAS

substances.39 Key points in this bill in-

clude requiring FDA premarket review of

GRAS substances, reducing conflicts of

interest in GRAS panels,40 improving the

FDA’s postmarket review to reevaluate

substances already in the food supply,

and prohibiting carcinogenic substances

and substances with evidence of repro-

ductive or developmental toxicity from

receiving GRAS designation.39

Our analysis demonstrates the very

real challenges of the FDA’s current

framework for evaluating and regulating

substances added to food products.

Several policy pathways are available for

Congress and the FDA to rectify these

challenges and provide resources to the

FDA to protect public health in the Unit-

ed States with a robust framework to en-

sure the safety of our food supply.
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Mortality Surveillance for the COVID-19
Pandemic: Review of the Centers for
Disease Control and Prevention’s
Multiple System Strategy

Diba Khan, PhD, MS, Meeyoung Park, MPH, Peter Grillo, BS, Lauren Rossen, PhD, MS, B. Casey Lyons, MPH,
Sarah David, MPH, Matthew D. Ritchey, PT, DPT, MPH, Farida B. Ahmad, MPH, A. D. McNaghten, PhD, MS,
Adi V. Gundlapalli, MD, PhD, and Amitabh B. Suthar, PharmD, MPH

See also Lee, p. 963.

Mortality surveillance systems can have limitations, including reporting delays, incomplete reporting,

missing data, and insufficient detail on important risk or sociodemographic factors that can impact the

accuracy of estimates of current trends, disease severity, and related disparities across subpopulations.

The Centers for Disease Control and Prevention used multiple data systems during the COVID-19

emergency response—line-level case–death surveillance, aggregate death surveillance, and the

National Vital Statistics System—to collectively provide more comprehensive and timely information on

COVID-19–associated mortality necessary for informed decisions.

This article will review in detail the line-level, aggregate, and National Vital Statistics System surveillance

systems and the purpose and use of each. This retrospective review of the hybrid surveillance systems

strategy may serve as an example for adaptive informational approaches needed over the course of

future public health emergencies. (Am J Public Health. 2024;114(10):1071–1080. https://doi.org/10.2105/

AJPH.2024.307743)

In December 2019, officials in

Wuhan, China, reported the first

cases of a novel virus of unknown etiol-

ogy associated with pneumonia. China’s

World Health Organization Country Of-

fice received the first notification of an

outbreak on December 31, 2019.1,2

The National Center for Immunization

and Respiratory Diseases at the Cen-

ters for Disease Control and Prevention

(CDC) activated a center-level response

to the 2019 novel coronavirus outbreak

on January 5, 2020, to monitor the

progression of the outbreak overseas.

Following the first laboratory-confirmed

case in Washington State,3 CDC scaled

to an agency-wide response by activating

the Emergency Operations Center on

January 20, 20201; the World Health

Organization (WHO) declared the

2019 novel coronavirus outbreak a

Public Health Emergency of International

Concern on January 30, 2020.4 In the

United States, state, tribal, local, and

territorial (STLT) jurisdictions mandated

reporting requirements based on the

Council of State and Territorial Epide-

miologists’ (CSTE’s) interim case defini-

tions5,6 and began publicly reporting

the number of people with severe acute

respiratory syndrome coronavirus-2

(SARS-CoV-2) infection.7

On February 29, 2020, the first con-

firmed COVID-19 death in the United

States was reported in Washington

State.8 COVID-19 was the third leading

cause of death in the United States by

the end of 2020, with 350831 deaths.9

By January 20, 2024, the United States

reached 1172229 COVID-19–associated

deaths and continues to record more

than 1000 deaths per week as of January

20, 2024.

COVID-19 MORTALITY
SURVEILLANCE SYSTEMS

During the COVID-19 emergency re-

sponse, CDC used 3 data sources to

provide COVID-19 mortality data for

decision-making and resource
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allocation. “Line-level” data, comprising

individual case records, are used to

conduct epidemiological analyses

on COVID-19 cases and deaths and

characterize demographic trends for

COVID-19 severity. Aggregate Case and

Death Surveillance (ACS) provided situ-

ational awareness based on provision-

al, cumulative case, and death counts

to monitor recent trends in severity

and geographic spread of COVID-19.

The National Vital Statistics System

(NVSS) provides the most comprehen-

sive information on overall and cause-

specific mortality in the United States,

including for COVID-19. We describe

the 3 surveillance systems used by CDC

for tracking COVID-19 mortality—line-

level, ACS, and NVSS—and the purpose

and use of each. CDC used data from

multiple surveillance systems to assess

accurate, complete, and timely informa-

tion on COVID-19–associated deaths to

develop evidence-based guidance for

safeguarding the nation’s health, and

lessons learned from this experience

can help to prepare for future public

health emergencies.

Line-Level Death
Surveillance

COVID-19 is a nationally notifiable dis-

ease, for which case notification by

STLT jurisdictions to CDC for national

surveillance is recommended but volun-

tary in nature (https://bit.ly/3XNafwg).6

The case report form has more than

200 data elements to capture informa-

tion such as patient demographics,

including age, race, and ethnicity; signs

and symptoms of illness; underlying

health conditions; hospitalization status;

laboratory results; vaccination history;

possible routes of exposure; death sta-

tus; and date of death.10

CSTE published their first interim case

definition for COVID-19–associated

deaths on April 5, 2020, which states a

death certificate must “list COVID-19

disease or SARS-CoV-2 as a cause of

death or a significant condition contrib-

uting to death” for classification as a

death attributable to COVID-19.6

Because of the evolving nature of the

COVID-19 pandemic, CSTE issued a

revised definition in January 2022 and

additional guidance in November

202211 to address concerns such as

the increasing levels of transmissibility,

prevalence of at-home rapid over-the-

counter SARS-CoV-2 tests (generally not

reported to STLT public health depart-

ments), and the reduction of universal

case investigation and contact tracing.12

The current case definition for a

COVID-19–associated death is “A per-

son whose death certificate lists

COVID-19 disease or SARS-CoV-2 or an

equivalent term as an underlying cause

of death or a significant condition con-

tributing to death.”12(p13)

Brief system design overview and

implementation. STLT jurisdictions

mandate hospitals, health care provi-

ders, laboratories, and various other

institutions to report case data for re-

portable conditions, such as COVID-19.

Mandated reporters may indicate

whether the patient is deceased as part

of their case report to public health

departments. Public health depart-

ments may also establish whether the

patient is deceased during case investi-

gation13 or through routine cross-

referencing with death registries.

Jurisdictions voluntarily send COVID-19

case reports to CDC via standardized

electronic messaging to the Nationally

Notifiable Disease Surveillance System

or directly upload comma-separated

values (CSV) files10,14 into CDC’s data

management and analytic platform built

for COVID-19, Department of Health and

Human Services (HHS) Protect (Figure 1).

Before transmission to CDC, STLTs re-

move personally identifiable information,

such as name and home address, to

de-identify COVID-19 line-level case

data. At CDC, COVID-19 case data from

both sources are ingested into the

US Department of Health and Human

Services (HHS) platform HHS Protect,

combined, and cleaned to produce a

single line-level data set (Figure 1). On

October 20, 2022, CDC transitioned

from daily to weekly reporting of

COVID-19 data to reduce reporting

burden on jurisdictions.

A jurisdiction may iteratively update

a case record as it gathers additional

information; because of the potential

lag between when a case is identified,

reported, and subsequently dies, death

status is often updated after the initial

COVID-19 notification has been submit-

ted. Each production of the combined

COVID-19 line-level data set overwrites

the previously submitted data to cap-

ture these updates. Because of the

large number of data elements collect-

ed on COVID-19 case reports and

changes in case status (e.g., hospitaliza-

tion or death) that can occur over time,

a COVID-19 record may take weeks to

finalize. Some jurisdictions initially sub-

mit individual case reports with minimal

data, providing additional data as they

become available, while other jurisdic-

tions share the case record only when

it is considered complete.

Purpose and use. Line-level data pro-

vide detailed information about each

COVID-19 case and can be used to an-

swer emerging clinical, epidemiological,

and scientific questions about COVID-19

severity for specific populations. Analysis

of COVID-19 death information captured
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in the line-level data can help determine

sociodemographic mortality trends,

identify vulnerable populations, and tar-

get interventions. CDC publishes 3

COVID-19 line-level case surveillance

data sets for public use and research

with various levels of privacy protec-

tion.15–17 Because of decreased report-

ing by jurisdictions as a result of

at-home testing and reporting fatigue,

among other factors, CDC discontinued

use of line-level data as a leading indica-

tor for COVID-19 monitoring at the end

of the COVID-19 national public health

emergency (PHE) on May 11, 2023.18

CDC’s COVID Data Tracker included dy-

namic data visualizations using line-level

data to track trends in COVID-19 cases

and deaths by age, race, ethnicity, and

sex until November 2023, when the

case visualizations were discontinued

and the death visualizations were tran-

sitioned to using NVSS data.19,20

Aggregate Case and Death
Surveillance

Given the time needed to collect and

transmit individual case details from

the line-level data and immediate oper-

ational need for situational awareness,

CDC established the ACS for tracking

cumulative COVID-19 case and death

data in January 2020.21 Initially, CDC

worked with jurisdictions to systemati-

cally collect daily cumulative COVID-19

case and death totals at the state level

using an Epi-Info Web entry form.22

From March to August 2020, CDC

used open-source data from USAFacts,

a third-party aggregator of COVID-19

data, for enumeration of cases and

deaths at the county level, after addi-

tional data cleaning by CDC and HHS

staff. Starting in August 2020, CDC ex-

panded the ACS to electronically gather

cumulative COVID-19 case and death

counts from official jurisdictional and

county-level online sources to monitor

the current transmission of COVID-19

(via cases) and severity (via deaths).

CDC collected ACS data daily until

October 2022, and on a weekly basis

thereafter until the end of the COVID-19

PHE.18 ACS data were based on prelimi-

nary COVID-19 case reports, often be-

fore case investigations were considered

complete, and were subjected to

changes including the deletion of cases

if duplicate records were identified or if

the case definition was not met; for

these reasons, it was not uncommon for

the number of overall deaths in a juris-

diction or county to change from week

to week as records were updated.

Brief system design and implementation.

Before October 2022, aggregate

COVID-19 case and death data were

simultaneously collected at the county

as well as at the state level. To

COVID-19 case

investigation

Direct notification to

health department

by health care

providers,

laboratories,

and hospitals

Vital statistics-

death certificate

reporting

State/territorial

public health

departments case

surveillance

databasea

Public use

datasetsd

Line-level

COVID-19 case

surveillance

dataset
COVID Data

Tracker

visualizationse

Jurisdictionsa Centers for Disease Control and Prevention

Compile

and clean

data from all

reporting

jurisdictions

Ingest

data

into HHS

protect
HL7

messagec

CSVb

FIGURE 1— COVID-19 Mortality Data Collection, Transmission, and Collation for Line-Level Reporting: United States,
January 1, 2020–Present

Note. CSV5 comma separated value; HHS5Department of Health and Human Services; HL75Health Level 7.
aReporting public health department may include local, state, or territorial jurisdictions. New York City reported as its own jurisdiction, separate from
New York State. Death status and death date are 2 of many variables collected about each individual COVID-19 case.
bTo report to the Centers for Disease Control and Prevention (CDC), jurisdictions may format deidentified case records into comma-separated value and
upload to HHS Protect via a secured Web site.
cAlternatively, jurisdictions may utilize deidentified Health Level 7 messages to submit case information to the Nationally Notifiable Disease Surveillance
System, a database maintained at CDC. Records are ingested from this database to HHS Protect.
dDeath status is available with suppression in certain public-use data sets available on https://data.cdc.gov.
eDeath data from line-level case surveillance is used in visualizations by demographic groups on COVID Data Tracker.
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streamline the data collection process

and to align county- and state-level

totals, CDC began using the sum of the

county-level counts to reflect the state-

level totals. CDC collected county-level

aggregate COVID-19 death data for

more than 3200 counties by automated

processes, including Web-scraping (a

process by which Web-based publicly

available information on COVID-19

cases and deaths were extracted from

the jurisdictions’ official Web pages,

dashboards, and official press releases,

which were further validated by the

jurisdictions21), direct data transfer

through application programming inter-

faces, and comma-separated value file

transmissions using a standard tem-

plate (Figure 2). CDC recorded

aggregate COVID-19 deaths by the

date (in order of preference) they were

reported to the health department,

notified by the health department to

CDC, or reported publicly, but the actual

date of death likely occurred before the

date of report, with lag times varying by

jurisdiction.

CDC used a variety of data quality

and anomaly detection techniques

to indicate potential issues, such as

inconsistent reporting or trends that

deviated significantly from the historic

patterns. If data anomalies were identi-

fied, CDC data analysts coordinated di-

rectly with the corresponding STLT

health departments to verify and cor-

rect issues. CDC routinely conducted

historical data reconciliation for many

jurisdictions to assign or redistribute

COVID-19 cases and deaths to their

correct dates of reporting. The reconcil-

iation process also accounted for data

cleaning or retroactively applied case

definitions by jurisdictions and kept the

COVID-19 timeseries data aligned with

jurisdictional corrections to the county-

level information for improved data

quality and more accurate trends.

The final county-level and state-level

time series data sets of COVID-19

deaths were disseminated as official

public use data sets on https://data.

cdc.gov and visualizations on COVID

Data Tracker. After the PHE, the aggre-

gate COVID-19 case and death data

sets have been archived on https://

data.cdc.gov.23,24

Purpose and use. The aggregate coun-

ty- and state-level COVID-19 death

data23,24 were used for near-real-time

spatial–temporal surveillance and fore-

casting the severity of the pandemic.25

National ensemble forecasting esti-

mates used ACS data to predict trends

in reported COVID-19 deaths and

enabled CDC to anticipate potential

near-term mortality outcomes for risk

mitigation.25 Because the ACS provided

the most up-to-date accounting of juris-

dictions’mortality burden across the

3 systems, CDC used ACS throughout

the COVID-19 response as the official

current count of COVID-19 deaths at

the national level published on CDC’s

Unallocated

county

filter layerc

Raw county

data

Data

processing
Object

explorere
Epi Info

Surveyb Data qualityAggregatord

COVID Data

Tracker and

data.cdc.gov

APIa

CSVa

Web scrape

county

Data quality

and anomaly

detection

Data

processing
Object

explorere

Surveillance

metrics and

modeling

Data Collection County Level Pipeline

Jurisdictional Level Pipeline

Data ReleaseData Ingestion

FIGURE 2— Aggregate COVID-19 Mortality Data Collection: United States, January 22, 2020–May 10, 2023

Note. API5 application programming interfaces; CSV5 comma separated values.
aAPI and CSV data transmissions allow for full time series data corrections by jurisdictions.
bEpi Info Survey allows for states to make weekly corrections to state totals. In addition, it feeds District of Columbia data to the county pipeline.
cFilter layer node handles variabilities in how states use unallocated counties. Each jurisdiction has an unallocated county that is designed to record cases
and deaths without county assignments or account for differences between state- and county-level reporting.
dAggregator node aggregates county cases and deaths to the state level.
eObject explorer allows for Centers for Disease Control and Prevention, on behalf of a jurisdiction, to make weekly corrections to COVID-19 cases and death totals.
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COVID Data Tracker until the end of

the PHE.18

National Vital Statistics
System

NVSS aggregates and disseminates the

nation’s mortality statistics using death

certificate data submitted by the 50

states, New York City, the District of

Columbia, and the 5 US territories.

Provisional NVSS mortality data are

based on nonfinal death certificates

processed as of a given analysis date.

Because of the many steps needed to

complete, verify, process, code, and dis-

seminate death certificate data, NVSS

data can be subject to a reporting lag.

As of January 2024, NVSS mortality data

were approximately 98% complete

within 4weeks.26

Brief system design overview and

implementation. The NVSS provides the

most comprehensive information for all

deaths occurring in the United States.27

Though each jurisdiction is responsible

for the registration of vital events, in-

cluding deaths, standard forms and

model procedures for the uniform reg-

istration of events help ensure consis-

tent collection of death certificate data,

with several different steps. First, de-

mographic information on the death

certificate is completed by funeral

directors (Figure 3). Cause-of-death in-

formation is completed by a physician

(typically for natural causes of death

including deaths occurring in a medical

setting) or by a coroner or medical ex-

aminer (for injury-related deaths and

deaths occurring outside of a medical

setting). The underlying cause of death

represents “the disease or injury which

initiated the train of morbid events

leading directly to death.”28(p1) Death

certificate data are then submitted to

the state vital registration offices,28

who in turn submit the death records

to National Center for Health Statistics

(NCHS) through the Vital Statistics Co-

operative Program.29 Cause-of-death

information is then assigned Interna-

tional Classification of Diseases, 10th

Revision (ICD-10; Geneva, Switzerland:

World Health Organization; 1992)

codes through a combination of auto-

mated coding algorithms, which pro-

cess data within minutes, or manual

coding of records by trained nosolo-

gists.27 Approximately 80% to 90% of

deaths are electronically processed

and coded using the automated soft-

ware, while the remaining 10% to

20% require manual coding by a

trained nosologist.

Once death certificate data have

been coded and processed, NCHS

tabulates COVID-19–associated deaths

and deaths from other causes, provid-

ing mortality statistics by demographic

and geographic variables. Based on

published guidance for certifiers,28 the

COVID-19 death counts may consist of

either laboratory-confirmed COVID-19

deaths or clinically confirmed COVID-19

deaths.29 The COVID-19 death counts

also include death records where

Physicians

(Cause of death

information for

natural causes of

death)

Medical examiners

or coroners

(Cause of death

information for

external causes)

Registration of

death certificates

by state vital

registration

offices

NCHS COVID-19

Mortality

Surveillance

Database

Jurisdictions National Vital Statistics System, National

Center for Health Statistics (NCHS)

Cause of death

coding and review

(90% automatically

coded, 10%

manually coded)

Funeral Directors

(Complete

demographic

information)

De-identified aggregated

data updated on a daily,

weekly, monthly,

quarterly basis

Public Use

Tabulated Data files

(data.cdc.gov)

NCHS COVID-19

Data Visualizations

CDC WONDER

(wonder.cdc.gov)

Record-level death certificate data

Coded data

shared with

jurisdictions

FIGURE 3— US National Vital Statistics Data Collection

Note. CDC WONDER5 The Centers for Disease Control and Prevention Wide-ranging Online Data for Epidemiologic Research.
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COVID-19 is listed as a “presumed” or

“probable” cause, based on a reason-

able degree of certainty on the part of

the certifier that COVID-19 was a cause

of death. Counts of deaths where

COVID-19 is the underlying cause and

counts where COVID-19 is either the

underlying or a contributing cause are

provided in many provisional mortality

data files. From 2020 through 2022,

COVID-19 was listed as the underlying

cause of death in around 80% to 90%

of deaths and dropped to 65% in 2023,

where COVID-19 appears on the death

certificate as an underlying cause of

death.29–31

The NCHS provided preliminary guid-

ance in March and full guidance in April

2020 to assist officials with certifying

COVID-19–associated deaths and to en-

sure consistent collection of COVID-19

information on death certificates, facili-

tating accurate ICD-10 coding and ascer-

tainment of COVID-19 deaths from

death certificate data.28 NCHS expanded

this guidance in February 2023 to in-

clude certification of deaths involving

long COVID or postacute sequelae of

COVID-19.28

Purpose and use. NVSS has historically

collected, coded, and processed data

for all causes of death in a consistent

manner over time and across jurisdic-

tions.27 Because of the rich set of socio-

demographic variables available on

death certificates and the consistent

manner of data collection, coding, and

dissemination, NVSS mortality data are

widely used to compare mortality across

geographies, genders, races/ethnicities,

and age groups.30,32,33

In April 2020, NVSS began releasing

provisional COVID-19 death counts

with daily and, later, weekly updates.31,32

Provisional COVID-19 mortality data

from NVSS are now available on a

monthly basis on CDCWide-ranging On-

line Data for Epidemiologic Research

(WONDER),33 allowing data users to que-

ry the database by many of the variables

available on the death certificate (e.g.,

age, sex, race/ethnicity, geography of

residence, urban–rural classification,

cause of death, time period, place of

death, and autopsy status). Final mortali-

ty data for a given calendar year are

published annually, typically 10 to 11

months after the end of the data year.

CDC uses final NVSS data as the official

annual count of COVID-19 deaths for

that year.

After the PHE, NVSS is used as the

primary data source for monitoring

COVID-19 deaths.18 The percentage of

COVID-19 deaths is used as a timely

disease severity indicator for surveil-

lance of COVID-19 on the COVID

Data Tracker19,20 because this metric

remains relatively stable and therefore

is unaffected by incomplete reporting

in recent weeks, given that NVSS data

on COVID-19 deaths and deaths from

all causes have similar timeliness.

CDC used all-cause mortality data

to estimate excess deaths associated

with COVID-19,34 including unreported

COVID-19 deaths and deaths from oth-

er causes linked to secondary effects

of the COVID-19 pandemic, such as

reduced access to health care. The

analysis of excess deaths provided a

clearer picture of the total mortality

burden of the COVID-19 pandemic. Ex-

cess death analyses have also offered

valuable insights about the degree to

which COVID-19 deaths may have been

undercounted and how this has varied

over time and place. CDC also pub-

lished weekly death counts from the

most prevalent COVID-19 comorbid-

ities (respiratory diseases, circulatory

diseases, malignant neoplasms,

Alzheimer’s disease, dementia, and

other causes that may have been af-

fected by the COVID-19 pandemic).34

NVSS is the only system able to track

trends in mortality from non–COVID-19

causes of death, allowing for the evalu-

ation of the impact of the pandemic on

other causes of death and on overall

life expectancy.

COMPARISON OF THE
3 MORTALITY
SURVEILLANCE SYSTEMS

The 3 CDC COVID-19 mortality surveil-

lance systems vary in terms of repre-

sentation (i.e., number of reporting

jurisdictions), timeliness, variables in

data systems, and completeness of

COVID-19 death counts; a summary of

comparisons based on these criteria,

as established by CDC’s Updated

Guidelines for Evaluating Public Health

Surveillance Systems,35 is outlined in

Table A (available as a supplement to

the online version of this article at

https://ajph.org).

Timeliness of COVID-19 death data

has varied throughout the pandemic.

Early in the pandemic, the ACS provid-

ed the fastest estimation of COVID-19

mortality among the 3 systems at the

national, state, and county levels, fol-

lowed by line-level surveillance and

NVSS death data (Table A). Because

of the advancements in vital registra-

tion systems over the course of the

COVID-19 pandemic, timeliness for the

NVSS and ACS systems became more

similar, and NVSS COVID-19 death

counts at times exceeded that of line-

level and ACS systems (Figure 4, panel

a). In 1 retrospective study, NVSS

COVID-19 death trends were identified

to be strongly correlated with ACS (cor-

relation coefficient50.79) and also

timelier than ACS during April 1, 2022,

to March 22, 2023.36 NVSS counts may
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differ from ACS and line-level counts

because (1) COVID-19 cases may not

have been reported or case reports

may have been delayed in ACS and

line-level surveillance data, (2) some

COVID-19 case reports may have

closed without updating the death sta-

tus in line-level surveillance data, (3)

NVSS collects a comprehensive record

of all causes of death and could be sub-

ject to delay, and (4) NVSS data are

based on COVID-19 being documented

as an underlying or contributing cause

of death on the death certificate and

coded according to ICD-10 coding rules.

ACS and line-level surveillance data use

CSTE case definitions to classify COVID-

19 deaths, and, thus, death counts may
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FIGURE 4— Line-Level, Aggregate Case and Death Counts and National Vital Statistics SystemNational COVID-19
Deaths, (a) Weekly, (b) Cumulative: United States, January 20, 2020–May 13, 2023

Note. Data accessed on June 1, 2023. Line-level and National Vital Statistics System (NVSS) are organized byMorbidity and Mortality Weekly Report weeks and
are presented up to week ending date May 13, 2023. (These visualizations include all COVID-19 deaths data from NVSS and line-level recorded as of June 1,
2023. ACS COVID-19 death data are reported as of May 10, 2023 [end of Public Health Emergency]. The reporting lag for NVSS and line-level is not as evi-
dent because sufficient time elapsed [by June 1] for data to be fully processed.) Due to data update cadences, ACS defined a week as the previous Wednes-
day to the current Thursday, and data are presented up to May 11, 2023.
aACS data based on date reported to the Centers for Disease Control and Prevention (CDC); line-level, and NVSS are based on the date the death occurred.
bn5888357. Death date was unknown for 8.6% of deaths from the line-level surveillance system. As of March 15, 2022, the CDC changed its method for
cleaning line-level death information to remove an outdated piece of cleaning code to better reflect the data jurisdictions’ share and to improve alignment
with other data sources. This removal resulted in a decrease of 72277 deaths in the data set, as well as 270 health care worker deaths. Decreases were ob-
served in 18 jurisdictions’ data.
cn51133807. A total of 2 807 historical deaths were reported to ACS as of May 11, 2023. Historical deaths are not reflected in new weekly death counts.
dn51132394.
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not align with those captured via NVSS,

even where reporting lags are not a rea-

son for discrepancy.

All 3 surveillance systems experi-

enced increased delays in reporting

during heightened volumes of deaths.37

The existing variation in terms of timeli-

ness, consistent submission of initial

case reports, and subsequent death

status updates by the different STLTs

have made the line-level data difficult to

use for assessing current overall mortal-

ity trends. NVSS experienced additional

delays in earlier waves of the pandemic,

as periodic increases in deaths led to

backlogs as COVID-19 deaths needed

manual coding and review. ACS data

were therefore deemed most suitable

for routine public reporting during the

PHE. While manual coding typically

takes an average of 7days, backlogs

increased the wait time to as high as

29days following a major surge in

COVID-19 deaths. Subsequent improve-

ments to NVSS coding systems have

increased the proportion of records

automatically coded such that 90% of

all death records (including COVID-19)

are now auto-coded.

The sensitivity in terms of number of

COVID-19 death records captured var-

ied across the 3 mortality surveillance

systems, with NVSS being the gold

standard. As of May 13, 2023, CDC

recorded the most COVID-19 deaths

from ACS (n51133807), followed by

NVSS (n51132394), then the line-level

system (n5888357; Figure 4, panel b).

During the initial period of the COVID-19

response, cumulative COVID-19 death

counts from provisional NVSS data con-

sistently lagged behind cumulative death

counts from ACS because of the time as-

sociated with reporting, coding, and pro-

cessing death certificate data (which can

take 1 to 8weeks to be complete). With

advancements in vital registration sys-

tems, as more COVID-19 new and

updated death certificates are received

and processed by NCHS, the discrepan-

cy between the total COVID-19 death

counts in the 3 systems has been re-

duced, though some differences may

remain. Moreover, ACS presented

death counts by date of report, rather

than by event date (i.e., the date the

death occurred). This made the impact

of reporting delays more apparent,

and the death trends in ACS to be more

pronounced, because backfilled death

counts were assigned to recent report

dates rather than the dates when the

deaths occurred. This reporting artifact

is not present in line-level and NVSS

data, which use date of death.

In terms of completeness, data from

the NVSS provide the most accurate

and complete information on the

demographics of COVID-19 mortali-

ty38,39 (Table A). By contrast, race and

ethnicity data in the line-level data

source are subject to higher levels of

incompleteness38 (approximately 36%

of the data set) as are other details

such as symptoms and comorbid con-

ditions, and the ACS could only be

stratified by case classification status

and geographic level.21 The ACS

allowed publication of COVID-19 case

and death data at more granular geog-

raphies (e.g., county-level) and time

intervals (e.g., daily) because of how the

data were reported and summarized.

In addition, NVSS has data-suppression

restrictions for displaying data for

smaller geographies and time intervals

because of agreements with reporting

jurisdictions. Similarly, line-level data

require suppression at more granular

geographic levels and time intervals.

CHALLENGES AND
STRENGTHS

The balance between accuracy and

timeliness presents a unique challenge

when providing meaningful COVID-19–

associated mortality estimates based

on provisional death data, which are by

definition incomplete and continually

updated over time. The need for real-

time data on COVID-19–associated

mortality necessitates the reliance

on incomplete, provisional data, as

decision-makers and public health offi-

cials cannot wait weeks or months for

complete, final data to be available.

However, this also presents challenges

in terms of evolving numbers over time

and potential differences between pro-

visional and final estimates.

The use of multiple COVID-19 mortal-

ity surveillance systems also presented

some challenges related to the commu-

nication of the total burden of COVID-19

mortality, given that the 3 sources did

not perfectly align in their estimates.

Each data source was used for specific

purposes during the PHE based on its

strengths and limitations (Table B, avail-

able as a supplement to the online

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

ACS was timely enough to provide top-

line, near-real-time counts for daily

visualizations on COVID Data Tracker

from its inception to until the end of the

PHE, while line-level data provided basic

information on demographic trends.

However, line-level data suffered from a

large degree of missing data on key vari-

ables such as race/ethnicity, which hin-

dered the ability to accurately assess

and address the inequitable impact of

the pandemic. NVSS data, because of its

standardization and more complete in-

formation on demographic variables
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such as race/ethnicity, was preferred for

in-depth analysis and monitoring the

disproportionate impact of the pan-

demic across various subpopulations

throughout the PHE, eventually repla-

cing line-level data on COVID Data

Tracker as well.20

CONCLUSIONS

Mortality data continue to play a key

role in monitoring the impact and tra-

jectory of the COVID-19 pandemic. The

complementary nature of the 3 surveil-

lance systems established by CDC for

monitoring COVID-19 mortality enabled

unique inferences to be obtained from

each surveillance system to accurately

assess COVID-19–associated mortality

and may serve as an example in pre-

paring for future public health emer-

gencies. In the beginning and middle

phases of the COVID-19 PHE, combin-

ing information from the 3 surveillance

systems provided a more complete

and near-real-time picture of COVID-19

mortality. Multiple data streams in-

formed CDC recommendations, helped

in dissemination of critical information

to the public, and established new data

collection methods in preparation for

future responses. With the launch of

the Data Modernization Initiative in

2020, CDC has been continually work-

ing to further streamline and integrate

the data collection processes and mod-

ernize the public health surveillance

infrastructure to prepare for future

threats. Considerable improvements

have been made in the speed of death

certificate reporting and coding as part

of Data Modernization Initiative–related

work, and continued progress will en-

sure that the information derived from

death certificates is as timely as possi-

ble to track trends in mortality.29 As the

timeliness of deaths reported through

NVSS continues to improve, the need

for supplemental aggregate and

line-level systems has decreased. With

recent advances and investments in

NVSS over the course of the PHE, NVSS

is now used as a primary mortality sur-

veillance tool to assess disease severity

and provides the most complete pic-

ture of COVID-19–associated mortality.

CDC continues to examine data collec-

tion procedures for producing accurate

and reliable data and is working to apply

lessons learned from the COVID-19 pan-

demic for responding to future public

health emergencies.
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Trends in Drug Overdose Deaths
by Intent and Drug Categories,
United States, 1999–2022
Anallely Nguyen, MPH, Jing Wang, MD, MPH, Kristin M. Holland, PhD, MPH, Daniel C. Ehlman, ScD, MPH,
Laura E. Welder, DrPH, MPH, Kimberly D. Miller, MPH, and Deborah M. Stone, ScD, MSW, MPH

See also Bohnert and Sen, p. 966.

Objectives. To examine trends in overdose deaths by intent and drug category to better understand

the recent decrease in overdose suicides amid the overdose epidemic.

Methods.We examined trends in rates of overdose deaths by intent (unintentional, suicide, or

undetermined) across 9 drug categories from 1999 to 2022 using US National Vital Statistics System

mortality data.

Results. Unintentional overdoses involving synthetic opioids, polydrug toxicity involving synthetic

opioids, psychostimulants, and cocaine increased exponentially with annual percentage changes ranging

from 15.0% to 104.9% during 2010 to 2022. The death rates also increased for suicides involving these

drugs, especially for psychostimulants (annual percentage change5 12.9% for 2010–2022; P< .001).

However, these drugs accounted for relatively small percentages of overdose suicides. The leading drug

categories among suicides were antidepressants, prescription opioids, and benzodiazepines, though

these deaths have decreased or leveled off in recent years.

Conclusions. Different drugs commonly involved in suicides and unintentional overdoses may

contribute to their divergent trends.

Public Health Implications. Amid the overdose epidemic, safe storage of medications remains a crucial

strategy to prevent overdose suicides. The large increases in suicides involving psychostimulants warrant

monitoring. (Am J Public Health. 2024;114(10):1081–1085. https://doi.org/10.2105/AJPH.2024.307745)

The rates of unintentional drug

overdose deaths increased 7.5-

fold from 2001 to 2022.1 Meanwhile,

the rates for overdose suicides have

been decreasing since the mid-2010s.2

Given that unintentional overdose and

suicide share many risk factors,3 more

concordant trends between the 2

outcomes may be anticipated. One

plausible explanation for the discrepant

trends may be the misclassification of

suicides. This misclassification differs

across demographic groups and juris-

dictions because of factors including

the frequent absence of suicide notes

and psychiatric histories,4 diverse prac-

tice and training between medical

examiners and coroners, variations

in scene investigation, presence and

completeness of toxicology testing,

legal concerns, stigma associated with

suicide as a manner of death, and limit-

ed resources.5

In light of these challenges, it remains

of significant public health interest to

understand the burden of suicides

during the overdose epidemic for pre-

vention efforts.6 Thus, we analyzed the

trends in overdose deaths stratified by

intent across drug categories, aiming to

reveal where discrepant patterns exist

and provide insights into the recent

decrease in overdose suicides.

METHODS

Drug overdose deaths were identified

fromNational Vital Statistics Systemmulti-

ple cause of death data for 1999 to 2022

(2022 data were provisional).1 We deter-

mined the intent for overdose deaths

by using the International Classification of
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Disease, 10th Revision (ICD-10; Geneva,

Switzerland: World Health Organization;

2004) as X40–X44 (unintentional),

X60–X64 (suicide), and Y10–Y14 (unde-

termined). We excluded homicides.

We used ICD-10 codes to identify the

involved drug categories (synthetic

opioids excluding methadone, heroin,

prescription opioids [i.e., natural or

semisynthetic opioids or methadone],

psychostimulants with abuse potential,

cocaine, benzodiazepines, and antide-

pressants; Figure A, available as a sup-

plement to the online version of this

article at https://ajph.org). Given the

recently increasing co-involvement of

synthetic opioids with other drugs,7 we

defined a “polydrug toxicity involving

synthetic opioids” category as co-listing

synthetic opioids with any of the afore-

mentioned drugs. Drug categories

selected were identified as fueling the

3 waves of overdose epidemic or being

frequently co-involved with synthetic

opioids.7,8 Lastly, other overdose deaths

not included explicitly in listed drug

categories were classified as involving

“miscellaneous” drugs (e.g., sedative-

hypnotic drugs, antipsychotics, and

neuroleptics). All defined drug catego-

ries, except for miscellaneous drugs,

were not mutually exclusive, and cases

involving multiple drug categories were

counted in each.

Detailed methods for the calculation

of age-adjusted rates are provided in

Table A (available as a supplement to

the online version of this article at

https://ajph.org). We assessed trends

in age-adjusted rates for drug overdose

deaths by intent and drug categories

using Joinpoint regression software

(version 4.9.1.0; National Cancer Insti-

tute, Bethesda, MD). We considered a

2-sided P< .05 statistically significant.

We restricted trend analyses involving

psychostimulants to 2010 to 2022

because of small counts before 2010.

The results for undetermined over-

doses are presented (Table B, available

as a supplement to the online version

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

not described. As a sensitivity analysis

to partially justify underreporting of

suicide intent, we examined the suicide

trends with undetermined overdoses

included.

RESULTS

Drug overdose deaths, excluding homi-

cides, increased from 16809 in 1999 to

106850 in 2022. Compared with unin-

tentional overdoses, suicides had more

older adults (> 65 years), females, and

non-Hispanic Whites (Table C, available

as a supplement to the online version

of this article at https://ajph.org). Syn-

thetic opioids, polydrug toxicity involv-

ing synthetic opioids, psychostimulants,

and cocaine were predominant catego-

ries of unintentional overdoses,

accounting for 71.2%, 47.6%, 33.2%,

and 26.7% of cases, respectively, in

2022 (Figure B, available as a supple-

ment to the online version of this

article at https://ajph.org). However,

these 4 drug categories were uncom-

mon among overdose suicides, each

accounting for less than 15% in both

1999 and 2022. Of note, polydrug

toxicity involving synthetic opioids was

generally rare (< 3%) in 1999 but expo-

nentially increased to 47.6% for unin-

tentional overdoses and to 9.6% for

suicides in 2022. In contrast, antide-

pressants, prescription opioids, benzo-

diazepines, and miscellaneous drugs

were the top drug categories involved

in suicides, accounting for 30.6%,

21.0%, 19.6%, and 36.9%, respectively,

in 2022.

Overall, unintentional overdose death

rates increased 12.2% annually from

1999 to 2006, stabilized through 2013,

and resumed a 12.1% annual increase

from 2013 to 2022 (Table B; Figure C,

available as supplements to the online

version of this article at https://ajph.

org). Overdose suicide rates increased

3.7% annually from 1999 to 2008,

stabilized through 2014, and then de-

creased 4.3% annually thereafter until

leveling off in 2020 to 2022. In sensitivi-

ty analyses, when undetermined over-

doses were included in suicides, the

trend still showed a decrease from

2003 to 2022.

Death rates for unintentional over-

doses involving synthetic opioids, poly-

drug toxicity involving synthetic opioids,

psychostimulants, and cocaine steeply

increased in recent years (annual per-

centage changes [APCs] ranged from

15.0% [for cocaine in 2017–2022] to

104.9% [for polydrug toxicity involving

synthetic opioids in 2013–2016]; Figure 1;

Table B). Rates of unintentional over-

dose for all other drug categories in-

creased until the late 2000s, then either

increased at a slower pace (prescription

opioids, antidepressants, and benzodia-

zepines) or decreased (miscellaneous

drugs).

Among overdose suicides, the rates

increased for those involving synthetic

opioids (1999–2022: APC53.5%) and

polydrug toxicity involving synthetic

opioids (1999–2022: APC56.7%;

Figure 1; Table B). The rates also

increased notably for suicides involving

psychostimulants (2010–2022: APC5

12.9%) and cocaine (2013–2022:

APC5 9.1%). Conversely, rates de-

creased in recent years for suicides

involving benzodiazepines (2017–2022:

APC525.2%), prescription opioids

(2016–2022: APC527.5%), and miscella-

neous drugs (2012–2020: APC527.3%)

and leveled off for suicides involving

antidepressants from 2015 to 2022.
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DISCUSSION

Between 1999 and 2022, increasing

trends were observed for suicides

involving synthetic opioids, polydrug

toxicity involving synthetic opioids, psy-

chostimulants, and cocaine, although

to a lesser extent compared with the

corresponding trends for unintentional

overdose deaths. However, because

these drugs were not commonly in-

volved in suicides, these increases

did not noticeably affect the trend for

overall overdose suicides. Conversely,

upward trends for overdoses involving
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FIGURE 1— Trends in the Age-Adjusted Rates (per 100000 Persons) for Drug Overdose Deaths by Drug Categories and
by (a) Unintentional and (b) Suicide: United States, 1999–2022

Note. The dots indicate observed rates, and the lines indicate modeled rates from Joinpoint regression software (version 4.9.1.0; National Cancer Institute,
Bethesda, MD). Scales are different by chart. Because of small counts, the trends were not examined for suicides involving heroin or undetermined over-
doses involving polydrug toxicity involving synthetic opioids, and the trends for overdoses involving psychostimulants were only assessed for 2010 to 2022.
All drug categories, except for miscellaneous drugs, were not mutually exclusive. Each drug category indicated the involvement of the specified drug; howev-
er, other drugs could also have been involved.
Source. National Vital Statistics System mortality data queried via CDC WONDER (https://wonder.cdc.gov). The 2022 data were provisional as of July 13, 2023,
when the data were downloaded. As a sensitivity analysis, we analyzed the data up to 2021 and found minimum changes in the trends.
aPolydrug toxicity refers to polydrug toxicity involving synthetic opioids.
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benzodiazepines, antidepressants, pre-

scription opioids, and miscellaneous

drugs have slowed for unintentional

overdoses and leveled off or decreased

for suicides in recent years. Because

these drugs had been commonly in-

volved in suicides, their decreases may

have driven the reduction in overall

overdose suicide rates.

Historically, approximately 10% to

30% of overdose suicides have been

estimated to be misclassified as unin-

tentional or undetermined deaths.5

With recent rapid increases in overdose

deaths involving synthetic opioids,

limited resources for investigating

deaths may exacerbate underreporting

of suicides. As a sensitivity analysis, we

included undetermined overdoses in

suicides and still found a decreasing

trend in recent years. Yet, true over-

dose suicide trends remain uncertain

without accounting for suicides hidden

in unintentional overdoses, calling for

effective strategies including continued

training and standardization of death

investigation in addressing the misclas-

sification issue.5

The current phase of the opioid

epidemic primarily involves synthetic

opioids, particularly illicitly manufac-

tured fentanyl.8 However, our findings

showed that this drug category was

not documented as commonly used in

suicides. While this pattern may partly

stem from underreporting, individuals

might opt to use prescription medica-

tions they already possess for suicide.

Therefore, the recent steep rise in unin-

tentional overdose deaths fueled by

illicit opioids may not be equally seen in

overdose suicides.

The noticeable increase in suicides

involving psychostimulants or cocaine,

albeit at low rates, suggest an emerging

pattern that requires continued moni-

toring. Particularly, methamphetamine

use has been on the rise, with approxi-

mately 2.5 million Americans reporting

use in 2021.9

Our study limitations include the in-

creased listing of specific drugs for

overdose deaths as toxicology testing

improved over time,10 We did not classify

drugs in mutually exclusive categories,

yet assessing the overall involvement of

a drug is an essential step.

PUBLIC HEALTH
IMPLICATIONS

Different drug involvements for suicides

and unintentional overdoses under-

score the safe storage of prescription

medications as a critical downstream

strategy for suicide prevention. A com-

prehensive public health approach to

addressing upstream shared risk fac-

tors for suicide and substance use may

include ensuring access to mental

health services, strengthening econom-

ic supports, and teaching coping and

problem-solving skills.11
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The War on Drugs, Racialized
Capitalism, and Health Care
Utilization Among White People Who
Use Drugs in 22 Rural Appalachian
Counties

Hannah L. F. Cooper, ScD, Melvin “Douglas” Livingston, PhD, Natalie D. Crawford, PhD, Judith Feinberg, MD,
Chandra L. Ford, PhD, Vivian Go, PhD, Umed Ibragimov, PhD, Tasfia Jahangir, MPH, Anna Mullany, PhD,
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William Zule, PhD, and Ali Sewell, PhD

Objectives. To analyze War on Drugs encounters and their relationships to health care utilization

among White people who use drugs (PWUD) in 22 Appalachian rural counties in Kentucky, West Virginia,

Ohio, and North Carolina.

Methods.We recruited White PWUD using chain referral sampling in 2018 to 2020. Surveys asked

about criminal–legal encounters, unmet health care needs, and other covariates. We used generalized

estimating equations to regress unmet need on criminal–legal encounters in multivariable models.

Results. In this sample (n5957), rates of stop and search, arrest, incarceration, and community

supervision were high (44.0%, 26.8%, 36.3%, and 31.1%, respectively), as was unmet need (68.5%).

Criminal–legal encounters were unrelated to unmet need (stops: adjusted prevalence ratio [APR]51.13;

95% confidence interval [CI]50.97, 1.32; arrest: APR50.95; 95% CI50.78, 1.15; incarceration:

APR51.01; 95% CI50.89, 1.14; community supervision: APR50.99; 95% CI50.90, 1.09).

Conclusions. Contrasting with findings from predominantly Black urban areas, criminal–legal

encounters and unmet need were unrelated among White Appalachian PWUD. Research should explore

whether and under what conditions White supremacy’s benefits might buffer adverse impacts of the

War on Drugs in Appalachia. (Am J Public Health. 2024;114(10):1086–1096. https://doi.org/10.2105/

AJPH.2024.307744)

The United States is experiencing a

shift in a potent driver of racialized

capitalism: the domestic War on Drugs

is expanding from predominantly Black

urban neighborhoods into rural areas,1

including majority White Appalachian

counties.2 This expansion is striking:

President Richard Nixon launched the

War on Drugs as a form of anti-Black

structural discrimination designed to

bolster racialized capitalism in the wake

of midcentury mobilizations for racial

and economic justice.3,4 Subsequently,

relentless drug-related stops and frisks,

mass incarceration, and community

supervision have become essential

strategies to perpetuate this system in

urban, impoverished, predominantly

Black neighborhoods.3,4 Guided by

racial justice lenses, decades of public

health studies analyzing the conse-

quences of this war in US cities have

consistently found adverse health

and health care impacts.5–7 Black,

Indigenous, and Latine/x people and

other People of Color (BILPOC) who

use drugs are targeted and suffer

acutely.3,4,8–11 Their utilization of

essential health care services is

particularly damaged.3
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We followed the expanding War

on Drugs into 22 rural, impoverished

Appalachian counties in 4 states

(Kentucky, West Virginia, Ohio, and North

Carolina) to learn whether its effects on

White people who use drugs (PWUD) in

these counties parallel its effects among

PWUD in the predominantly Black urban

neighborhoods where it started. Rural Ap-

palachia bears high rates of drug-related

harms, including overdoses, hepatitis C

virus (HCV) infection, and neonatal opioid

withdrawal syndrome.12–14 At issue here

is whether the War on Drugs escalates

these harms in these predominately

White rural Appalachian areas.

We dedicate the remainder of this

introductory section to considering the

War on Drugs in Appalachia as part of

the US racialized capitalist system and

its ongoing construction of Whiteness.

Current equity work tends to narrowly

consider racialized capitalism as a deter-

minant of BILPOC health alone. By meld-

ing racialized capitalism with critical

Whiteness studies, we sought to support

progress in research and interventions

that comprehensively consider its role in

shaping White health. Racialized capital-

ism establishes and reinforces the highly

differentiated racialized and racializing

landscapes required to maximize White

profit, landscapes that are sharpened

along intersecting hierarchies of labor–

owner, rural–urban, gender, and other

dimensions of social position.15–18

Integrating this framework with critical

Whiteness studies supports analyses of

how Whiteness evolves to bolster, and

benefit from, this system.19–21

LEGACIES OF
CRIMINAL–LEGAL
INITIATIVES

As in impoverished urban Black com-

munities, criminal–legal terrorism

targeting working-class White commu-

nities in rural Appalachia has been inte-

gral to the construction of race and

class in the region for centuries.22,23

The nature of this terrorism, however,

has differed across these 2 communi-

ties because the racial groups and eco-

nomic classes forged have differed.

Criminal–legal strategies have been

deployed in rural Appalachian counties

when White working-class people have

challenged their position in racialized

capitalism. The first such deployment

was the Whiskey Rebellion (1794),

in which White Appalachians rioted

against Secretary of the Treasury

Alexander Hamilton’s whiskey tax. The

region’s barter economy threatened

capitalism in the new republic: currency

is a precondition for capital accumulation

because it separates value from labor.24

To bring Appalachia into capitalism’s

orbit, Hamilton demanded that Appala-

chians pay this tax in dollars.24 When

White Appalachians rioted, President

George Washington deployed 12000

troops to enforce the tax.

The Coal Wars (1890–1930) were the

second deployment. These conflicts

were waged sporadically when miners

struck repeatedly to keep greater

shares of the profits they generated.25

Consequent deployments of law en-

forcement and armed forces some-

times precipitated brutal battles: in

the 1921 Battle of Blair Mountain,

for example, 3000 law enforcement

officers joined with the National Guard

to quash an uprising of 10000 people,

killing 100 Appalachians.

These Appalachian deployments

sharply contrast with criminal–legal

deployments against impoverished

Black communities. A defining feature

of race and class for impoverished

Black people in the United States has

been standing cycles of saturating state

criminal–legal terrorism.3,4,26 Deployed

even without instigation, these deploy-

ments form an unbroken chain of

state-sponsored structural violence to

criminalize Black bodies and control

segregated places where Black people

live.3,4,26 Deployments against Appala-

chian Whites, by contrast, have been

rare, time-limited, and precise: troops

and law enforcement withdrew when

the Whiskey Rebellion and mining

strikes ended.

Moreover, deployments against

White Appalachians occurred in a

broader context where Whiteness con-

tinued to yield benefits and may have

buffered these deployments’ harms.

During the United States’s early years,

for example, Whiteness manifested as

the power to expropriate land from

Native nations and, for landowning

men, to vote.20,21 White Appalachians

circa the time of the Whiskey Rebellion

were actively seizing Native lands;

White Appalachian men used this colo-

nized land to secure enfranchisement.

Appalachian Whites likewise main-

tained their racial position during the

Coal Wars: although these conflicts un-

folded in an era spanning Black Codes,

lynchings, and ongoing violent expro-

priation of Indigenous land and Black

labor,3,4,26 White Appalachians could

raise families where they chose, and

White men could vote, earn wages, and

travel freely.

SACRIFICE ZONES OF
ORGANIZED
ABANDONMENT

The present-day expansion of the War

on Drugs into Appalachia hews to this

pattern of deploying criminal–legal

interventions targeting Whites to protect

racialized capitalism, while still allowing

them to benefit fromWhite supremacy.
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Over the past decades, rural Appalachian

counties have evolved into “sacrifice

zones of organized abandonment,” char-

acterized by (1) a descent from produc-

tive, essential engines of the US economy

to its exhausted, peripheral remnants;

(2) economic immiseration; and (3) envi-

ronmental degradation.16,18,27 For

centuries, rural Appalachia was heralded

as essential to US urbanization and

industrialization: its salt mines preserved

the food that sustained workers in

emerging cities, and its timber and coal

fueled US factories.24,28,29

Its resources, however, have been

exhausted through centuries of extrac-

tion or rendered peripheral as factories

migrated overseas. Resource extraction

precipitated ecologic devastation in the

form of routine “100-year floods” and

contaminated land and water. Debt

payments are primary ways residents

of sacrifice zones participate in the

21st-century economy, and debt bur-

dens are far higher in rural Appalachia

than elsewhere in the United States.30

Economic immiseration is also evident

in the median regional household in-

come, which is 69.2% that of the US

average.

War on Drugs strategies are exqui-

sitely suited to controlling residents

of sacrifice zones and other restive

regions, whether in the places they

originated or elsewhere.3 Drug-related

policing, for example, must be highly

proactive to detect street-level drug

activity, because people possessing,

purchasing, or selling illegalized sub-

stances are unlikely to report them-

selves to the police.3 For example,

police stops for drug-related offenses

must involve highly invasive searches to

locate the small quantities of drugs that

are typically involved.3 Consequent

mass incarceration removes parents,

friends, and neighbors from families

and communities.3 Proactive, invasive

policing and mass incarceration, in

turn, dismantle the individual, family,

and community resources that could

facilitate resident mobilization.3

Appalachian incarceration rates testi-

fy to the burgeoning War on Drugs in

this sacrifice zone. To illustrate, in 12

predominantly White impoverished

Appalachian Kentucky counties at the

heart of the opioid epidemic, jail-based

incarceration rates—calculated using

incarcerated peoples’ home addresses—

surged 588% between 1980 (when coal

mining started to flag) and 2006 and

have remained relatively stable ever

since.2 Strikingly, these incarceration

rates surpassed those in the 12 most

populous urban counties in the United

States in 2000 and by 2013 were 138%

higher.2

Notably, although War on Drugs

strategies may be more saturating and

sustained than previous criminal–legal

deployments targeting White Appala-

chians, they still follow historical pat-

terns by unfolding alongside efforts to

bolster White supremacy in the region.

Even as the local War on Drugs raged,

for example, President Donald Trump

repeatedly promised to restore Appala-

chian centrality in the US economy by

reviving mining and supported violence

in the region to advance White

supremacy.31,32

At issue here is whether the expan-

sion of War on Drugs strategies into

rural Appalachian sacrifice zones

adversely affects health care engage-

ment among White PWUD, as has been

found previously among BILPOC urban

PWUD. Engagement in health care is

essential to PWUD’s survival, given high

rates of drug-related harms.3 Appala-

chian rural PWUD confront multiple

barriers to engaging in this essential

care, including health care provider

shortages, providers’ antidrug stigma,

and travel challenges.33,34 We analyzed

whether stops and searches, arrests,

incarceration, and community supervi-

sion forms another barrier that esca-

lates the unmet need for medical care

among White PWUD in the region.

METHODS

We performed a cross-sectional analy-

sis of data that we gathered through

the Rural Opioid Initiative. The Rural

Opioid Initiative is a federally funded

multisite collaborative designed, in part,

to describe the patterns and impacts of

drug-related epidemics across 8 rural

US communities. Public state universi-

ties with decades-long presences in the

region were the lead universities at the

sites; local community advisory boards

guided the sites. Methods were harmo-

nized across sites. We collected data

from 2018 through March 2020.

Sample

Eligibility criteria were (1) using opioids

or injecting any drug to “get high” in the

past 30 days, (2) being aged 18 years

or older, and (3) residing in a county

participating in the Rural Opioid Initia-

tive. We further restricted the analytic

sample to participants recruited at any

1 of the initiatives’ 4 Appalachian sites,

as defined by the Appalachian Regional

Commission (i.e., Kentucky, West Virgin-

ia, Ohio, and North Carolina); Appala-

chian sites spanned 22 counties.

Participation rates (i.e., the percentage

of eligible people who participated) for

these 4 sites ranged from 93% to

100%. We further restricted the sample

to non-Hispanic White PWUD (88% of

the original Appalachian sample).

We recruited individuals using chain

referral sampling. We recruited seeds
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through harm reduction programs,

other community-based programs, and

previous studies. Participants could

recruit up to 3 peers (incentives varied

across sites from $10 to $20 for each

eligible individual recruited).

Data Collection

A harmonized survey was administered

by trained local interviewers or audio

computer-assisted self-interview. Parti-

cipants completed surveys in 90 min-

utes or less (incentives varied across

sites from $20 to $45).

Measures

Wemeasured “unmet need for medical

care” in the past 6 months using 12

indicators asking why a participant did

not seek necessary care (Table 1); we

coded participants endorsing any of

the 12 items as experiencing an unmet

need for health care.

The 4 focal exposures were past

6-month experiences of being (1)

stopped and searched by law

enforcement, (2) arrested, (3) incarcerat-

ed in a jail or prison, or (4) on probation,

parole, supervised release, or another

form of community supervision. Mea-

sures were binary.

Control covariates were informed by

the Behavioral Model of Healthcare

Utilization for Vulnerable Populations.35

Domains included need (e.g., HCV diag-

nosis, recent substance use) and fac-

tors that predispose an individual to

health care utilization (e.g., age, educa-

tional attainment, gender) or enable it

(e.g., health insurance, distance to a

syringe service program; Table 1).

Analyses

We applied Poisson models with

log-link and robust SEs to estimate

TABLE 1— Characteristics of the 957 White Participants
Who Used Drugs in the Rural Opioid Initiative’s Appalachian
Sample: Kentucky, West Virginia, Ohio, North Carolina,
2018–2020

Variable No. (%) or Mean 6SD

Outcome

Unmet need for medical carea 638 (68.5)

Unable to pay 256 (28.5)

Unsure where to get care 119 (13.2)

Lacked transportation 287 (31.4)

Inconvenient clinic hours 117 (13.1)

Treated poorly in the past 195 (21.1)

Did not want to be seen at clinic 167 (18.3)

Did not trust doctors 168 (18.5)

Did not care about taking care of self 187 (20.8)

Did not have childcare 76 (8.3)

Too drunk or high 252 (27.1)

Feared mistreatment 380 (41.1)

Treated myself or by another 282 (30.7)

Criminal–legal encountersb

Stop and search 420 (44.0)

Arrest 255 (26.8)

Incarceration 347 (36.3)

Community supervisionb 294 (31.1)

Predisposing covariates

Age, y 37.2 60.5

Education

<high school 251 (26.3)

High school or general equivalency diploma 438 (45.8)

Some college 191 (20.0)

Associate’s degree or higher 76 (7.9)

Gender

Male 524 (54.8)

Female 433 (45.2)

Experienced houselessnessa 399 (41.9)

Employed full-time 170 (17.8)

Sold sex for moneya 20 (2.1)

Sold drugs for moneya 201 (21.0)

Has cell phone with active service 588 (61.8)

Frequency of Internet usec

Never 103 (10.8)

Several times a month 117 (12.2)

Several times a week 74 (7.7)

About once a day 164 (17.2)

Several times a day 498 (52.1)

Enabling covariates

Has health insurance 683 (72.9)

Continued
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unadjusted and adjusted relationships

between criminal–legal encounter vari-

ables and overall unmet need for care

and to estimate relationships between

criminal–legal encounter measures and

each of the 12 items making up the

unmet need variable. The latter step

allowed us to learn whether associa-

tions varied according to the specific

reason for unmet need. Seeds func-

tioned as the clustering unit.

We used prevalence ratios (PRs)

when overall unmet need was an out-

come because of its high prevalence.

Multivariable models controlled for

study site as a fixed effect (i.e., Ken-

tucky, Ohio, North Carolina, West Vir-

ginia) as well as other covariates (e.g.,

age, educational attainment, gender,

HCV diagnosis, recent substance use,

health insurance). We reran multivari-

able models excluding variables that

might lie in the causal pathways (i.e.,

health insurance, housing status, injec-

tion frequency, HCV status, substance

use disorder treatment, employment

status). We estimated all models as

generalized estimating equations

assuming exchangeability by referral

chain using PROC GENMOD in SAS

version 9.4 (SAS Institute, Cary, NC).

Variance inflation factor values testing

multicolinearity across criminal–legal

variables ranged from 1.13 to 2.95,

which is below standard cutpoints, and

so we entered all 4 variables as inde-

pendent variables into multivariable

models.

To account for missing data, we used

multiple imputation by chained equations

with 20 imputations in all unadjusted

and adjusted models. All imputation

models included the unmet need out-

come, all criminal–legal exposures, and

all modeled covariates. We used multi-

ple imputation via chained equations to

model variables on their natural scale

and to avoid the assumption of joint

normality.

We complemented data on individual

PWUD with descriptive statistics about

the 22 counties where participants lived.

We drew variables from the American

Community Survey, the Vera Institute of

Justice, and the Federal Reserve.

RESULTS

According to administrative data on the

22 counties we studied, a median of

92.7% of residents were non-Hispanic

White (25th percentile589.6%; 75th

percentile595.7%; Table A, available

as a supplement to the online version

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

Aligned with sacrifice zones, the

median poverty rate was 18.7%

(25th percentile516.7%; 75th

percentile522.7%), far exceeding

the national poverty rate of 11.6%.

The median debt to income ratio was

1.84 (25th percentile51.3; 75th

percentile52.4), exceeding the nation-

al ratio of 1.45. Beginning approximate-

ly a decade before data collection, rates

TABLE 1— Continued

Variable No. (%) or Mean 6SD

Distance to SSP from residence

Within walking distance 252 (32.5)

< 30-min drive 356 (45.9)

30–60-min drive 96 (12.4)

> 60-min drive 32 (4.1)

No SSP within reasonable distance 39 (5.0)

SUD treatmenta,d 387 (40.5)

Needs covariates

Positive HCV diagnosis 419 (44.0)

Prescription opioid misusec 566 (59.5)

MOUD treatment misusec,d 523 (55.0)

Illicit opioid used 666 (70.8)

Stimulant used 792 (82.8)

Injection drug use frequencyc

Never 192 (20.1)

Weekly or less 144 (15.1)

More than weekly 66 (6.9)

Daily 182 (19.0)

More than once daily 372 (38.9)

Study site

Kentucky 330 (34.5)

North Carolina 242 (25.3)

Ohio 231 (24.1)

West Virginia 154 (16.1)

Note. HCV5hepatitis C virus; MOUD5medications for opioid use disorder; SSP5 syringe service
program; SUD5 substance use disorder.
aWithin past 6 months.
bIncludes probation, parole, supervised release, or other forms of community supervision.
cWithin past 30 days.
dIncludes outpatient counseling, inpatient or residential treatment, oral buprenorphine or injections,
methadone maintenance treatment, or naltrexone injections.
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of jail- and prison-based incarceration

in these 22 rural Appalachian counties

surpassed rates in the 22 most popu-

lous urban counties (Figure 1).

Survey participants (n5957; 291

clusters) who lived in these counties

were aged 37 years on average

(SD5 0.5; Table 1), and more than half

were male (54.8%; n5524). Participants

were deeply impoverished: 41.9% were

unhoused in the past 6 months.

The majority (68.5%) reported at

least 1 instance of unmet need for

health care (Table 1). The most com-

monly cited reason was fear of disre-

spectful treatment by providers (41.1%),

followed by lack of transportation

(31.4%) and being cared for by self or

another layperson (30.7%). There were

no differences in the overall measure

of unmet need across predisposing

characteristics (e.g., gender, educational

attainment), but people who were

unhoused had higher rates of unmet

need (76.1% vs 61.9%; P< .001; Table 2.

Two enabling characteristics mattered:

people who lived within a 30-minute

drive to a syringe service program

reported the lowest prevalence of

unmet need for care, as did insured

participants. Multiple factors in the

need category were positively associat-

ed with this outcome, including using

stimulants, prescription opioids, and

illicit opioids.

Almost half (44.0%) of the partici-

pants reported being stopped by po-

lice; 26.8% reported being arrested;

36.3% reporting being incarcerated in a

jail or prison; and 31.1% reported some

form of supervised release (Table 1).

Men were more likely than were women

to be arrested (29.6% vs 23.6%, respec-

tively; P5 .03), incarcerated (40.8% vs

30.8%, respectively; P< .001), or on

community supervision (35.5% vs 25.7%,

respectively; P< .001; Table B, available

as a supplement to the online version

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

The prevalence of all criminal–legal

encounters except community supervi-

sion were higher among recently

unhoused participants.

Unadjusted regression models

showed statistically significant positive

relationships between the overall mea-

sure of unmet need and being stopped

0

100

200

300

400

500

600

700

800

900

Ra
te

 p
er

 1
00

 0
00

 P
op

ul
at

io
n 

(A
ge

d 
15

–6
4 

y)

Year
1990

1996
1997

1998
1999

2000
2001

2002
2003

2004
2005

2006
2007

2008
2009

2010
2011

2012
2013

2014
2015

2016
2017

2018
1995

1994
1993

1992
1991

Most populous US counties—jail incarceration

Appalachian counties—jail incarceration

Most populous US counties—prison incarceration

Appalachian counties—prison incarceration

FIGURE 1— Jail and Prison Incarceration Trends for 22 Appalachian Counties and the 22 Most Populous US Counties
per 100000 Population (Aged 15–64 Years): Kentucky, West Virginia, Ohio, North Carolina, 1990–2018

Note. Prison population data reflect the number of people in state prisons who came from each county. For 28 county-years, prison data are regional and
reported for all counties sharing a detention center. The prison population for an individual county is based on the target county’s proportion of the total
adult population across regional counties. Calculated for Kentucky (2017–2018) were Elliot and Morgan counties and for West Virginia (2015–2018) were
Boone, Logan, McDowell, Mercer, Mingo, and Wyoming counties. Prison population data were available for all 22 of the most populous US counties starting
in 2001. First year of Maricopa County, AZ, prison population data was reported in 2001.
Source. Mass incarceration data are from the Vera Institute of Justice. Incarceration Trends. Available at: https://trends.vera.org. Accessed January, 31, 2023.
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by law enforcement (PR51.14; 95%

confidence interval [CI]51.04, 1.24),

arrested (PR51.12; 95% CI51.04,

1.21), or incarcerated (PR51.08; 95%

CI51.01, 1.16) but not with community

supervision (Table 3).

These relationships did not persist

in the fully adjusted models (Table 3).

Either the magnitude of relationships

weakened, as occurred with arrest (ad-

justed PR [APR]50.95; 95% CI5 0.78,

1.15) and incarceration (APR51.01;

95% CI50.89, 1.14), or the CI widened

to include no effect, as is the case for

stops (APR51.13; 95% CI50.97, 1.32).

The nonsignificant relationship between

community supervision and unmet need

persisted. Rerunning the model without

potential mediators (i.e., health insurance,

housing status, injection frequency, em-

ployment status, HCV infection, drug

treatment) did not substantively change

associations (Table 3).

Of the 48 relationships assessed

between the 4 kinds of criminal–legal

encounters and 12 reasons for unmet

need, just 7 were statistically significant

in fully adjusted models (Table C, avail-

able as a supplement to the online ver-

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

org). Participants who were stopped

and searched were more likely to re-

port having an unmet need because

they were too high to seek care

(APR51.51; 95% CI51.14, 2.01),

were concerned about poor treatment

by providers (APR51.51; 95% CI5

1.25, 1.82), had experienced poor treat-

ment in the past (APR51.49; 95%

CI51.09, 2.03), or had sought lay care

(APR51.31; 95% CI51.05, 1.63).

Arrests were inversely associated with

unmet need that occurred because

participants had experienced poor past

treatment (APR50.62; 95% CI50.40,

0.98). People on community supervision

TABLE 2— Frequency of Unmet Need for Medical Care by
Predisposing, Enabling, and Needs Characteristics: Kentucky,
West Virginia, Ohio, North Carolina, 2018–2020

Variable
% With Unmet Need for

Care (95% CI) Pa

Predisposing

Education .22

<high school 63.7 (52.0, 75.4)

High school or general equivalency diploma 68.2 (59.2, 77.2)

Some college 71.0 (61.8, 80.2)

Associate’s degree or higher 72.1 (59.7, 84.4)

Gender .06

Male 64.6 (56.2, 73.0)

Female 71.8 (60.9, 82.7)

Experienced houselessnessb < .001

No 61.9 (52.1, 71.7)

Yes 76.1 (67.5, 84.8)

Employed full-time .03

No 69.0 (60.0, 78.1)

Yes 62.4 (52.2, 72.6)

Sold sex for moneyb .01

No 67.4 (58.4, 76.4)

Yes 90.0 (77.1, 100.0)

Sold drugs for moneyb < .001

No 65.6 (56.5, 74.8)

Yes 76.2 (66.8, 85.5)

Has cell phone with active service .01

No 72.6 (65.4, 79.8)

Yes 64.9 (54.2, 75.6)

Frequency of Internet usec .04

Never 68.1 (59.1, 77.1)

Several times a month 74.9 (65.6, 84.2)

Several times a week 69.0 (55.0, 83.1)

About once a day 59.1 (44.9, 73.2)

Several times a day 68.9 (59.7, 78.0)

Enabling

Has health insurance < .001

No 77.6 (69.8, 85.3)

Yes 64.2 (54.2, 74.3)

Distance to SSP from residence < .001

In walking distance 72.3 (62.2, 82.3)

< 30-min drive 60.7 (50.2, 71.2)

30–60-min drive 72.3 (62.2, 82.3)

> 60-min drive 88.8 (76.2, 101.3)

No SSP in reasonable distance 89.0 (79.6, 98.4)

SUD treatmentb,d .03

No 65.5 (56.5, 74.5)

Continued
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were more likely to report cost-related

unmet need (APR51.38; 95% CI51.14,

1.67) or childcare barriers (APR51.71;

95% CI51.01, 2.89). All but 2 of these

relationships (arrests and poor past

treatment, and community supervision

and inability to pay) retained significance

when potential mediators were removed

(Table C).

DISCUSSION

In our sample of White PWUD in a rural

Appalachian sacrifice zone, rates of

unmet need for medical care and of

criminal–legal encounters were high

and testify to the escalation of the War

on Drugs in the region and to the multi-

ple barriers that PWUD face when seek-

ing essential care. These phenomena

were, however, statistically unrelated in

the multivariable model. Multivariable

models also found no relationships be-

tween these encounters and the com-

ponent reasons for unmet need in 41

of the 48 relationships tested.

Nonsignificant results persisted

across models when we removed

potential mediators and contrast with

decades of research with PWUD in

the predominantly Black impoverished

urban neighborhoods where the War

on Drugs originated. We dedicate this

section to considering these findings,

with the goal of generating possible

avenues for future research in this

emergent arena—emergent because

little research has explored the impacts

of the War on Drugs in this region and

because little research has considered

racialized capitalism and White health.

Existing research with residents of

predominantly Black urban neighbor-

hoods posits that a psychological dis-

tress pathway mediates established

relationships between criminal–legal

encounters and health and health care

utilization. Specifically, residents experi-

ence pervasive criminal–legal encoun-

ters as crystallizations of contemporary

anti-Black structural discrimination that

directly link to historical systems of

White supremacy.3,4 The consequent

psychological distress undermines

health care engagement,36 which might

be especially pronounced because

of well-earned distrust of health care

systems.37 This pathway is unlikely to

operate among White Appalachian

PWUD: a persistent hallmark of Appala-

chian Whiteness has been freedom

TABLE 2— Continued

Variable
% With Unmet Need for

Care (95% CI) Pa

Yes 71.3 (61.6, 81.0)

Needs

HCV diagnosis .03

No 64.9 (54.6, 75.1)

Yes 71.7 (63.3, 80.0)

Prescription opioid misusec < .01

No 63.1 (54.3, 71.9)

Yes 71.1 (61.3, 80.8)

MOUD treatment misusec .21

No 65.9 (56.3, 75.5)

Yes 69.5 (60.2, 78.7)

Illicit opioid usec .01

No 63.0 (53.1, 72.9)

Yes 69.9 (60.8, 79.0)

Stimulant usec < .001

No 55.3 (42.5, 68.1)

Yes 70.5 (62.2, 78.8)

Injection drug use frequencyc < .001

Never 52.5 (37.8, 67.2)

Weekly or less 72.1 (61.4, 82.9)

More than weekly 75.7 (60.5, 91.0)

Daily 73.6 (64.9, 76.9)

More than once daily 70.0 (63.0, 76.9)

Study site < .001

Kentucky 40.1 (35.2, 45.0)

North Carolina 83.2 (78.6, 87.9)

Ohio 80.8 (75.1, 86.5)

West Virginia 83.7 (77.7, 89.7)

Note. CI5 confidence interval; HCV5hepatitis C virus; MOUD5medications for opioid use disorder;
SSP5 syringe service program; SUD5 substance use disorder.
aP values are derived from the t test because of aggregation across multiple imputation sets. The
underlying test in each set varies across variables. The Rao–Scott x2 statistic adjusted for respondent-
driven sampling (RDS) clustering were used for categorical variables, and z scores derived from
generalized estimating equations models adjusted for RDS clustering were used for the continuous
variable (i.e., age).
bIn past 6 mo.
cIn past 30 d.
dIncludes outpatient counseling, inpatient or residential treatment, oral buprenorphine or injections,
methadone maintenance treatment, or naltrexone injections.
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from such saturating and persistent

criminal–legal control.22 PWUD in this

sample are thus unlikely to experience

these criminal–legal encounters as a

form of racial subjugation.

A corollary possibility is that social

networks in these 22 counties may be

better able to buffer the psychological

distress that does arise from criminal–

legal encounters. Waves of forced

migration have systematically eroded

social networks in Black communities;

in the past century alone, the 40-plus

years of network disruptions catalyzed

by mass incarceration are sedimented

atop the disruptions of the 1910 to

1970 Great Northward Migration,

urban renewal, and gentrification.38 A

defining characteristic of Appalachian

Whiteness, by contrast, is the capacity

to wield sovereignty over home and

community22; ongoing qualitative re-

search in this area indicates that PWUD

and other residents have lived in the re-

gion for generations. This sovereignty

has allowed strong, stable local net-

works to thrive.39 The relative recency

of mass incarceration in the region, cou-

pled with the absence of systematic,

generations-long disruptions, may allow

White Appalachian networks to provide

essential support—emotional and

otherwise—that buffers the effects of

criminal–legal encounters. Future re-

search should explore this possibility.

Cause-specific analyses also indicate

that stops were associated with multi-

ple reasons for unmet need (i.e., partici-

pant was too high, received provider

mistreatment in the past or feared

future mistreatment, sought care from

a layperson). Two previous analyses of

rural Appalachian PWUD corroborate

the power of stops in the region (one

analyzed data from the Rural Opioid

Initiative North Carolina sample but an-

alyzed a different outcome and the full

sample, so we cite it here): they found

that these encounters, or concerns

about them, were associated with

unsterile injecting practices and with

impeding syringe service program

participation.40,41

Freedom from these stops has long

been a defining feature of Whiteness in

the United States. The American Revo-

lution was catalyzed, in part, by White

colonists’ rage that British soldiers

could stop and search them with impu-

nity, and protections against such un-

reasonable search and seizure were

inscribed in the Constitution’s Fourth

Amendment.3,42,43 Both this rage and

the Fourth Amendment were, however,

limited to White people: enslaved indivi-

duals, freemen, freewomen, and their

descendants have been routinely

stopped and searched by slave patrols

and their successors.

The Supreme Court legalized this

practice in 1968 when it created

“Terry stops,” a novel form of legal

police–civilian encounter that police

can instigate when they harbor a

“reasonable suspicion” of criminalized

activity—a far lower threshold than

the “probable cause” standard required

for an arrest.3,42 These stops have

subsequently become an essential,

pervasive, and racialized War on

Drugs strategy.3,42 The erosion of

this protection from these police

encounters—protections long a prop-

erty of Whiteness—may lead to psycho-

logical distress among this White sample

of PWUD, an experience that in turn

might generate the deeper addiction

TABLE 3— Associations Between Composite Measure of Unmet Need for Medical Care and
Criminal–Legal Encounters: Kentucky, West Virginia, Ohio, North Carolina, 2018–2020

Criminal–Legal Encountera

Overall Composite Measure of Unmet Need for Care

Crude PR (95% CI) Full Model,b APR (95% CI)
Possible Mediators Removed,c

APR (95% CI)

Stop and search 1.14 (1.04, 1.24) 1.13 (0.97, 1.32) 1.12 (0.97, 1.29)

Arrest 1.12 (1.04, 1.21) 0.95 (0.78, 1.15) 0.97 (0.80, 1.18)

Incarceration 1.08 (1.01, 1.16) 1.01 (0.89, 1.14) 1.02 (0.90, 1.15)

Community supervision 1.01 (0.94, 1.10) 0.99 (0.90, 1.09) 0.98 (0.89, 1.08)

Note. APR5 adjusted prevalence ratio; CI5 confidence interval; HCV5hepatitis C virus; MOUD5medications for opioid use disorder; PR5prevalence
ratio; SUD5 substance use disorder. We determined associations using Poisson regression.
aWithin past 6 mo.
bModel adjusted for predisposing characteristics (i.e., age, education, gender, houselessness status, employment, selling sex or drugs for money, cell
phone, Internet use frequency), enabling characteristics (i.e., health insurance, distance to a syringe service program from residence, SUD treatment),
needs (i.e., HCV diagnosis, prescription opioid misuse, MOUD treatment misuse, illegalized opioid use, stimulant use, injection drug use frequency), and
study site.
cModel excludes health insurance, houselessness status, injection frequency, HCV status, employment status, SUD treatment, and MOUD treatment misuse.
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cited as a barrier to health care. Future

qualitative research should explore this

possibility as well as whether experiences

of “unreasonable” stops and searches

undermine PWUD’s trust in other local

systems, including health care providers.

Limitations

Findings should be interpreted in light of

several limitations. We could not use

probability-based sampling methods,

and so samples might not generalize to

the underlying PWUD population. Rural

Appalachia is home to BILPOC people,

who may have strikingly different

criminal–legal encounters and unmet

need; relationships between the 2 may

vary in this population as well. Future re-

search should oversample BILPOC who

use drugs to analyze these possibilities.

Criminal–legal constructs were oper-

ationalized solely as individual-level

phenomena but are deployed in munic-

ipalities. Future multilevel research

should establish criminal–legal

exposures as both place-based and

individual-level constructs.

Qualitative methods could also ex-

plore these contextual features and

investigate essential questions about

perceived pathways through which

criminal–legal encounters might or

might not affect health care utilization.

A widely used measure of unmet need

for health care exists44 and was not

included in the harmonized survey.

Future research with this population

should incorporate this measure.

Public Health Implications

Multivariable models found no relation-

ship between indicators of the expanding

War on Drugs and our overall measure

of health care utilization among White

PWUD in 22 rural Appalachian counties,

by contrast to decades of research con-

ducted in the impoverished predomi-

nantly Black urban neighborhoods

where this war originated.

Racialized capitalism and critical

Whiteness studies raise the possibility

that the War on Drugs is deployed in

both areas to reinforce the ongoing

codification of race and class but that

health and health care effects may

diverge because the races and classes

it creates differ. Specifically, findings

raise the possibility that the psychologi-

cal distress pathway may be severed in

Appalachia, where the War on Drugs is

devoid of the weight of racial subjugation

and where Whiteness has protected

local social networks through sovereign-

ty over home and community. As part of

broader engagement in the impacts

of racialized capitalism on White health,

future research should explore these

possibilities and the impacts of the War

on Drugs on other drug-related harms

in Appalachia.
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Preinjury and Event-Related
Characteristics of Pediatric Firearm
Injuries: The American College of
Surgeons Firearm Study, United
States, March 2021–February 2022

Katherine T. Flynn-O’Brien, MD, MPH, Chethan Sathya, MD, MSc, Meera Kotagal, MD, MPH, Samantha Banks, MS,
Lauren L. Agoubi, MD, MA, Deborah A. Kuhls, MD, Avery Nathens, MD, PhD, MPH, Ashley B. Hink, MD, MPH, and

Frederick P. Rivara, MD, MPH

Objectives. To assess differences in contextual factors by intent among pediatric firearm injury patients

and determine factors associated with data missingness.

Methods.We retrospectively queried the American College of Surgeons Firearm Study database

(March 1, 2021–February 28, 2022) for patients aged 18 years or younger. We stratified preinjury,

firearm-related, and event-related factors by intent and compared them by using Fisher exact, x2, or

1-way analysis of variance testing. Secondary analysis estimated the adjusted odds of missingness by

using generalized linear modeling with binominal logit link.

Results. Among 17395 patients, 2974 (17.1%) were aged 18 years or younger; 1966 (66.1%) were

injured by assault, 579 (19.5%) unintentionally, and 76 (2.6%) by self-inflicted means. Most contextual

factors differed by intent, including proportion of youths with previous adverse childhood experiences,

mental illness, and violent assaults or injury, firearm type and access, perpetrator relationship, and injury

location. In adjusted analyses, age, trauma center designation, intent, and admission status were

associated with missingness.

Conclusions. Contextual factors related to pediatric firearm injury vary by intent. Specific predictors

associated with missingness may inform improved future data collection.

Public Health Implications. Contextual factors related to pediatric firearm injury can be obtained in a

systematic manner nationally to inform targeted interventions. (Am J Public Health.

2024;114(10):1097–1109. https://doi.org/10.2105/AJPH.2024.307754)

F irearm injury is the leading cause

of death in children and adoles-

cents in the United States, overtaking

motor vehicle–related deaths in 2019.1

Pediatric nonfatal firearm injury has

been increasing steadily as well.2 Little

is known about the contextual factors

associated with these injuries.

Epidemiological data on previous ad-

verse childhood experiences (ACEs)

and neighborhood distress, for exam-

ple, may allow for identification of youth

at risk for injury. Data such as firearm

access, storage, and ownership may

help clarify the context in which injuries

occur and may identify modifiable risk

factors to guide prevention. Data on

intent and the extent to which assault,

suicide, and unintentional injuries

are associated with specific patient

characteristics may also assist with

prevention.3–5

Comprehensive data pertaining

to nonfatal firearm injuries in the
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United States are scarce, limiting rigor-

ous study. Existing data systems utiliz-

ing hospital billing data lack granularity.

The National Violent Death Reporting

System captures some victim charac-

teristics, risks, and contextual factors;

however, it is limited to fatal events.6

The National Electronic Injury Surveil-

lance System Firearm Surveillance

Study captures data on nonfatal injury

including firearm type, criminal inci-

dent, and location but does not include

contextual data important for youths

such as ACEs, details related to firearm

access and ownership, or information

about hospital care.7 The American Col-

lege of Surgeons (ACS) collects data on

injury characteristics for fatal and non-

fatal injury, but the data are limited to

patients who are admitted, die in the

emergency department (ED), or are

transferred to a trauma center; thus, it

does not capture patients who are

treated and released.8 Altogether,

existing data systems are limited in

their ability to provide important con-

textual information related to both fatal

and nonfatal firearm injuries.

With these challenges in mind, the

ACS Committee on Trauma utilized the

Trauma Quality Improvement Project

(TQIP) infrastructure to pilot a data

surveillance strategy to capture more

complete data on firearm injuries in all

patients presenting to participating

hospitals.9 The objective of the ACS

Firearm Study was to describe the pa-

tient and injury characteristics and the

pre-event, firearm, and event-related

factors associated with firearm inju-

ries.9 The primary aim of the current

study was to characterize pediatric

patients treated at trauma centers for

firearm injuries, explore differences

based on injury intent among pediatric

patients, and examine characteristics of

their care. Our secondary aim was to

determine what factors might be relat-

ed to data missingness for novel vari-

ables. We hypothesized there would be

differences in patient and contextual

factors by injury intent and that predic-

tors of missingness could be identified,

potentially providing a process and

systems-based approach to improve

data collection in the future.

METHODS

TQIP collects data from more than 700

centers in the United States for perfor-

mance improvement and risk-adjusted

benchmarking. All TQIP centers were

invited to participate in the ACS Firearm

Study, and 165 volunteered to partici-

pate, with 128 centers contributing

data (17.3% of TQIP centers). Among

TQIP trauma centers that only treat pe-

diatric patients, 20 of 51 centers were

included (39.2%). TQIP captures high-

fidelity data as trained abstractors cap-

ture the data from the medical record.

The ACS Firearm study was a cross-

sectional study that captured data for

firearm-injured patients of any age who

arrived alive at a participating center

between March 1, 2021, and February

28, 2022. Methods specific to the ACS

Firearm study protocol and data acqui-

sition have been described in detail

elsewhere.9 This study focused on

patients aged 18 years or younger, and

followed Strengthening the Reporting

of Observational Studies in Epidemiology

(STROBE) guidelines (Appendix A, avail-

able as a supplement to the online

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

Demographic, injury, and hospital char-

acteristics were captured through the

TQIP infrastructure using the National

Trauma Data Standard data dictionary.8

Additional data elements were extracted

from the medical record. Novel demo-

graphic variables included the primary

caregiver and the Distressed Community

Index (DCI).10 Caregivers were defined as

individuals the patient lives with and who

provide oversight or caregiving responsi-

bilities. The DCI is a tool for measuring

economic well-being of US communities10

and was captured relative to residence

zip code. Overall, injury severity was de-

fined by Injury Severity Scale (ISS) score.

Severe injury based on anatomic location

was defined by abbreviated injury score

of 3 or greater.

Preinjury Factors

Preinjury factors included ACEs, history

of mental illness, previous traumatic

events, previous violent assault or inju-

ry, and previous suicide attempt or self-

harm. For each type of preinjury factor

confirmed by a patient or caregiver,

details were then queried on the sub-

types, such as type of ACE, mental illness,

and traumatic event. Definitions for each

main variable and answer options are

provided (Appendix A, Table A).

Firearm and Event-Related
Factors

We abstracted firearm type, ownership,

storage, and access, in addition to rela-

tionship between the patient and

shooter, and event-related factors in-

cluded the setting of injury and the

context of injury. We collapsed the inju-

ry settings into 8 categories most appli-

cable to youth: residence, motor vehicle,

school or childcare, street, woods or

forest, public space, other, and missing.

Definitions for each question are provid-

ed (Appendix A, Tables B and C).

Data Analysis

We stratified all variables by injury in-

tent. We made comparisons with the
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Fisher exact test or x2 test for categori-

cal variables and 1-way analysis of vari-

ance (ANOVA) for continuous variables,

with a significance level set at 0.05.

To understand the missingness of

specific data elements, we chose 7 of

the main novel variables with the high-

est missingness for secondary analysis.

These included preinjury factors (ACEs,

mental illness, previous assault or inju-

ry, previous suicide attempt or self-

harm) and firearm-factors (firearm

access and type). We calculated mean

percent missingness by patient and

facility ID. For patient-level missingness,

we used the ggplot package in R ver-

sion 4.2.2 (RStudio PBC, Boston, MA) to

create a heat map, demonstrating vari-

ability by patient.11 Facility-level miss-

ingness was reflected in a caterpillar

plot with error bars reflecting standard

deviation.11 To understand predictors

of missingness, we estimated the ad-

justed odds of missingness by using

generalized linear modeling with

binominal logit link. This missingness

analysis was limited to survivors, hy-

pothesizing that patients who died in

the ED or hospital may have less data

available.

We determined predictors a priori

based on our hypothesis that they

would be associated with missingness,

and they included age, admission sta-

tus (admitted vs ED discharge), ISS, DCI,

hospital trauma designation (adult only,

pediatric only, combined adult and pe-

diatric), and intent of injury. We hypoth-

esized that there would be less data

available (higher missingness) for more

severely injured patients because of

their inability to share information, and

for older patients, those from distress-

ed communities, and for victims of as-

sault, all of which may be associated

with less information gathering and

sharing on behalf of clinician and

patient, respectively. We also hypothe-

sized that center type may impact how

comprehensively data are captured re-

lated to preinjury factors and injury

circumstances.

RESULTS

Among the 17395 patients in the study

overall, 2974 (17.1%) were aged

18 years or younger and were included

in this analysis. The majority of injured

children and adolescents (referred to

as “youths”) were injured by assault

(n51966; 66.1%), with 579 (19.5%) in-

jured unintentionally and 76 (2.6%) with

self-inflicted injuries. An additional 353

(11.9%) did not have an intent reported

in the medical record. Differences by in-

tent were present by age, race, urbani-

city, primary method of payment, and

DCI quintile (Table 1). Only 32.6% of

youth injured by assault reported living

with both parents; however, there was

26.9% missingness. In contrast, 55.3%

and 48.5% of youths injured by self-

inflicted and unintentional means had

both parents at home, respectively.

ISS differed by intent, with severe in-

jury (ISS >25) affecting 28.9% of youths

injured by self-inflicted means, com-

pared with 8.7% of assault- and 4.3% of

unintentionally injured youths. Location

of injury also varied, particularly among

severe injuries (Appendix A, Table D).

For example, among assault-injured

youths, 12.7% had severe chest injury

and 12.0% had severe abdominal inju-

ry. Among youths with self-inflicted

injury, 63.2% had severe head injury.

Differences by intent were also identi-

fied by transport mode, ED disposition,

facility type, intensive care unit length

of stay (LOS), hospital LOS, hospital

discharge disposition, and mortality

(Table 1). Mean intensive care unit

LOS was lowest for unintentional and

self-inflicted injury, the latter potentially

reflecting a bias introduced by those

who die early. Youths with self-inflicted

injuries had the longest mean total

LOS, possibly reflecting injury severity

and rehabilitation needs. While a mi-

nority of youths injured by assault or

unintentional means died from their in-

jury (6.5% and 4.0%, respectively), more

than half of all youths with self-inflicted

injury died (51.3%). Overall ISS, head

abbreviated injury score, and mortality

were correlated and associated with

self-inflicted injury.

Preinjury Factors

Preinjury factors varied by intent;

however, findings were limited by miss-

ingness in more than 50% of many

variables (Table 2). At least 1 ACE was

identified in the medical records of

18.9% of youths with assault injury,

32.9% with self-inflicted injury, and

22.6% with unintentional injury, with

the type of ACE varying by intent. Histo-

ry of mental illness and type of mental

illness reported also varied: 12.0% of

assault-injured youths had a mental

illness documented compared with

46.1% of youths with self-inflicted inju-

ry. The most common mental illnesses

recorded across all intents were major

depression and attention-deficit disor-

der or attention-deficit/hyperactivity

disorder. Overall, history of at least 1

previous traumatic event varied from

15% to 22% across intent groups; how-

ever, the most notable difference was

the proportion of youths with exposure

to community violence in the assault-

injured group (26.3%) compared with

5.3% and 6.9% in self-inflicted and

unintentional injury groups, respective-

ly. Missingness varied by intent for

“previous violent assault/injury” and

for “prior suicide attempt/self-harm”;
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TABLE 1— Demographic and Injury Characteristics Among Children Aged 18 Years or Younger
Presenting to the Emergency Department With Firearm Injury: United States, March 1,
2021–February 28, 2022

Overall Assaulta Self-Inflicted Unintentional Missing Pb

Overall sample size 2974 1966 76 579 353

Age, y < .001

Mean (SD) 14.7 (4.17) 15.3 (3.66) 15.6 (2.48) 12.2 (5.09) 15.2 (3.90)

Median (range) 16 (0.00–18.00) 16 (0.00–18.00) 16 (0.00–18.00) 14 (1.00–18.00) 16 (0.00–18.00)

Sex, no. (%) .19

Female 511 (17.2) 348 (17.7) 18 (23.7) 86 (14.9) 59 (16.7)

Male 2358 (79.3) 1544 (78.5) 58 (76.3) 477 (82.4) 279 (79.0)

Missing 105 (3.5) 74 (3.8) 0 (0) 16 (2.8) 15 (4.2)

Race, no. (%) < .001

Black 1951 (65.6) 1412 (71.8) 14 (18.4) 260 (44.9) 265 (75.1)

White 701 (23.6) 349 (17.8) 46 (60.5) 254 (43.9) 52 (14.7)

AI, Asian, PI/Native Hawaiian,
multiracial, other

264 (8.9) 164 (8.3) 14 (18.4) 58 (10.0) 28 (7.9)

Missing 58 (2.0) 41 (2.1) 2 (2.6) 7 (1.2) 8 (2.3)

Ethnicity, no. (%) .07

Hispanic/Latino 481 (16.2) 333 (16.9) 16 (21.1) 89 (15.4) 43 (12.2)

Not Hispanic/Latino 2399 (80.7) 1564 (79.6) 57 (75.0) 478 (82.6) 300 (85.0)

Missing 94 (3.2) 69 (3.5) 3 (3.9) 12 (2.1) 10 (2.8)

Urban/rural, no. (%) < .001

Rural 352 (11.8) 143 (7.3) 21 (27.6) 163 (28.2) 25 (7.1)

Urban 2591 (87.1) 1796 (91.4) 54 (71.1) 415 (71.7) 326 (92.4)

Missing 31 (1.0) 27 (1.4) 1 (1.3) 1 (0.2) 2 (0.6)

Primary method of payment,
no. (%)

< .001

Medicaid/Medicare/other
government

2043 (68.7) 1379 (70.1) 38 (50.0) 401 (69.3) 225 (63.7)

Private/commercial insurance 523 (17.6) 325 (16.5) 27 (35.5) 111 (19.2) 60 (17.0)

Self-pay/not billed/other 312 (10.5) 200 (10.2) 8 (10.5) 52 (9.0) 52 (14.7)

Missing 96 (3.2) 62 (3.2) 3 (3.9) 15 (2.6) 16 (4.5)

DCI quintiles, no. (%) < .001

1, prosperous 209 (7.0) 131 (6.7) 13 (17.1) 52 (9.0) 13 (3.7)

2, comfortable 281 (9.4) 163 (8.3) 12 (15.8) 74 (12.8) 32 (9.1)

3, midtier 416 (14.0) 275 (14.0) 12 (15.8) 81 (14.0) 48 (13.6)

4, at-risk 730 (24.5) 481 (24.5) 17 (22.4) 134 (23.1) 98 (27.8)

5, distressed 1282 (43.1) 875 (44.5) 21 (27.6) 230 (39.7) 156 (44.2)

Missing 56 (1.9) 41 (2.1) 1 (1.3) 8 (1.4) 6 (1.7)

Patient caregiver,c no. (%) NA

Parents 1063 (35.7) 641 (32.6) 42 (55.3) 281 (48.5) 99 (28.0)

Single mother 771 (25.9) 522 (26.6) 16 (21.1) 147 (25.4) 86 (24.4)

Single father 69 (2.3) 44 (2.2) 3 (3.9) 17 (2.9) 5 (1.4)

Grandparents/other family
member/adult friend

283 (9.5) 188 (9.6) 6 (7.9) 69 (11.9) 20 (5.7)

Otherd 138 (4.6) 98 (5.0) 1 (1.3) 12 (2.1) 27 (7.6)

Missing 745 (25.1) 528 (26.9) 12 (15.8) 80 (13.8) 125 (35.4)

Continued

RESEARCH & ANALYSIS

1100 Research Peer Reviewed Flynn-O’Brien et al.

A
JP
H

O
ct
o
b
er

20
24

,V
ol
.
11

4,
N
o.

10



TABLE 1— Continued

Overall Assaulta Self-Inflicted Unintentional Missing Pb

ISS score, no. (%) < .001

0–15 2218 (74.6) 1486 (75.6) 28 (36.8) 461 (79.6) 243 (68.8)

16–25 345 (11.6) 222 (11.3) 26 (34.2) 53 (9.2) 44 (12.5)

> 25 256 (8.6) 171 (8.7) 22 (28.9) 25 (4.3) 38 (10.8)

Missing 155 (5.2) 87 (4.4) 0 (0) 40 (6.9) 28 (7.9)

Transport mode,e no. (%) < .001

Ground ambulance 2040 (68.6) 1393 (70.9) 51 (67.1) 359 (62.0) 237 (67.1)

Private/public vehicle/walk-in 572 (19.2) 371 (18.9) 1 (1.3) 127 (21.9) 73 (20.7)

Police 72 (2.4) 63 (3.2) 0 (0) 4 (0.7) 5 (1.4)

Air 272 (9.1) 129 (6.6) 24 (31.6) 86 (14.9) 33 (9.3)

Missing 18 (0.6) 10 (0.5) 0 (0) 3 (0.5) 5 (1.4)

ED discharge disposition, no. (%) < .001

Home 947 (31.8) 641 (32.6) 0 (0) 183 (31.6) 123 (34.8)

Floor/observation unit 689 (23.2) 466 (23.7) 3 (3.9) 158 (27.3) 62 (17.6)

ICU/SDU 393 (13.2) 247 (12.6) 37 (48.7) 60 (10.4) 49 (13.9)

OR 689 (23.2) 462 (23.5) 19 (25.0) 134 (23.1) 74 (21.0)

Other 99 (3.3) 61 (3.1) 3 (3.9) 21 (3.6) 14 (4.0)

Died in ED 118 (4.0) 71 (3.6) 12 (15.8) 10 (1.7) 25 (7.1)

Missing 39 (1.3) 18 (0.9) 2 (2.6) 13 (2.2) 6 (1.7)

Length of ICU stay, df .92

Sample size, no. 717 464 49 124 80

Mean (SD) 6.41 (8.65) 6.51 (9.62) 6.06 (7.14) 5.99 (5.93) 6.69 (7.03)

Median (range) 3 (1.00–94.00) 3 (1.00–94.00) 3 (1.00–37.00) 3 (1.00–33.00) 4 (1.00–28.00)

Missing, no. (%) 11 (1.5) 7 (1.5) 1 (2.0) 1 (0.08) 2 (2.5)

Length of stay among admitted, d < .001

Sample size, no. 1808 1192 61 365 190

Mean (SD) 5.77 (8.79) 5.93 (9.04) 9.62 (15.6) 4.82 (6.49) 5.60 (8.19)

Median (range) 3.00 (1.00–123.00) 3.00 (1.00–123.00) 3.50 (1.00–88.00) 2.00 (1.00–54.00) 2.00 (1.00–58.00)

Missing 34 (1.9) 22 (1.8) 4 (6.6) 5 (1.4) 3 (1.6)

Hospital discharge disposition
among admitted, no. (%)

< .001

Sample size 1808 1192 61 365 190

Home 1470 (81.3) 990 (83.1) 14 (23.0) 320 (87.7) 146 (76.8)

Transferred to acute care 18 (1.0) 9 (0.8) 3 (4.9) 4 (1.1) 2 (1.1)

SNF or other long-term care 140 (7.7) 84 (7.0) 16 (26.2) 19 (5.2) 21 (11.1)

Died 110 (6.1) 56 (4.7) 27 (44.3) 13 (3.6) 14 (7.4)

Other 57 (3.2) 46 (3.9) 0 (0) 6 (1.6) 5 (2.6)

Missing 13 (0.7) 7 (0.6) 1 (1.6) 3 (0.8) 2 (1.1)

Mortality, no. (%) < .001

Deceased 228 (7.7) 127 (6.5) 39 (51.3) 23 (4.0) 39 (11.0)

Survived 2746 (92.3) 1839 (93.5) 37 (48.7) 556 (96.0) 314 (89.0)

Facility designation by state, ACS
criteria, or both, no. (%)

< .001

Adult only 1382 (46.5) 972 (49.4) 31 (40.8) 172 (29.7) 207 (58.6)

Both adult and pediatric 718 (24.1) 487 (24.8) 25 (32.9) 142 (24.5) 64 (18.1)
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however, “previous violent assault/

injury,” particularly by firearms, was

most prevalent among assault-injured

youths, and “prior suicide attempt/self-

harm” was most prevalent among

youths with self-inflicted injury.

Firearm and Event-Related
Factors

Data related to the firearm and event-

related factors were often missing;

however, among nonmissing data, a

handgun was the most common firearm

reported across all intents (Table 3). The

shooter was most often a stranger

among assault-injured youths, and al-

most evenly split between self and friend

or family for unintentional injury. Overall,

firearm assaults generally occurred on

the street (36.3%), at home (25.9%), or in

a motor vehicle (12.5%). Most self-

inflicted injuries and unintentional inju-

ries occurred at home (76.3% and

73.1%, respectively). Results stratified by

age and intent are provided (Appendix A,

Tables Ea–c).

Missing Data Analysis

The patient-level missingness heat map

for ACEs, mental illness, history of

previous assault or injury, history of

previous traumatic event, previous sui-

cide or self-harm attempt, firearm ac-

cess, and firearm type demonstrated a

lack of patterned findings and “hot

spots,” suggesting missingness was

pervasive (Appendix A, Figure A).

Facility-level missingness (Appendix A,

Figure B) demonstrated that some cen-

ters did better than others at capturing

data elements. It was rare to have com-

plete data, and only 7 centers had

greater than 80% data capture.

In adjusted analyses, age, trauma

center designation, injury intent, and

admission status were associated

with missingness for select variables,

while injury severity and DCI were not

(Table 4; Appendix A, Figure C). In par-

ticular, the adjusted odds that any key

variable was missing (compared with

not missing) for adolescents aged 15 to

18 years as compared with children

aged 10 years and younger varied

from 1.47 (95% confidence interval

[CI]51.09, 1.99) for firearm type to

4.75 (95% CI53.36, 46.85) for previous

suicide attempt or self-harm. In addi-

tion, the adjusted odds that firearm

type was missing (compared with not

missing) at pediatric-only centers com-

pared with adult centers was 1.83 (95%

CI51.45, 2.30). However, for all other

variables, the adjusted odds that data

were missing was significantly less than

1, suggesting pediatric centers cap-

tured other variables of interest better

than adult centers. Compared with

youths with assault injuries, there was

less missingness for youths with self-

inflicted injuries across 5 of the 7 vari-

ables, and for youths with unintentional

injuries for 2 of the 7 variables. Missing

intent was strongly associated with

missingness in all 7 variables of inter-

est. Not being admitted was associated

with missingness (adjusted odds of

mean missingness ranged from 1.32;

95% CI51.09, 1.62 to 1.89; 95%

CI51.57, 2.29).

DISCUSSION

This study was the first attempt, to our

knowledge, at nationwide systematic

collection of contextual factors related

to pediatric firearm injury, including

pre-event, firearm, and event-related

factors. Concordant with our hypothe-

sis, there were notable differences in

many of these variables depending on

the intent of the injury. Unfortunately,

missingness was high, limiting the infer-

ence from some data elements.

TABLE 1— Continued

Overall Assaulta Self-Inflicted Unintentional Missing Pb

Pediatric only 873 (29.4) 506 (25.7) 20 (26.3) 265 (45.8) 82 (23.2)

Missing 1 (0.0) 1 (0.1) 0 (0) 0 (0) 0 (0)

Note. ACS5American College of Surgeons; AI5American Indian; DCI5Distressed Community Index; ED5emergency department; ICU/SDU5 intensive
care unit/step down unit; ISS5 Injury Severity Scale; NA5not applicable; OR5operating room; PI5Pacific Islander; SNF5 skilled nursing facility.
aAssault includes those who had an “injury intent” of “law enforcement” (n56).
bComparisons were made using the Fisher exact test or x2 test for categorical variables, and 1-way analysis of variance for continuous variables, with a
significance level set at .05.
cCategories are not mutually exclusive.
dIncludes foster parents, lives in a facility, independent/emancipated.
eMutually exclusive categories. Primary mode of transport, meaning mode of transport that delivered patient to the hospital. It is possible that multiple
modes were used, but only the last mode is reported here.
fAmong patients who were admitted to the ICU from the ED or who had a nonmissing length of ICU stay variable. Those missing are patients who were
discharged from the ED to the ICU but have a missing length of ICU stay variable.
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TABLE 2— Preinjury Factors Among Children Aged 18 Years or Younger Presenting to the Emergency
Department With Firearm Injury: United States, March 1, 2021–February 28, 2022

Overall,
No. (%)
(n =2974)

Assaulta,
No. (%)
(n =1966)

Self-Inflicted,
No. (%)
(n =76)

Unintentional,
No. (%)
(n =579)

Missing,
No. (%)
(n =353) Pb

Adverse childhood experience .02

No 759 (25.5) 484 (24.6) 16 (21.1) 204 (35.2) 55 (15.6)

Yes 557 (18.7) 372 (18.9) 25 (32.9) 131 (22.6) 29 (8.2)

Missing 1658 (55.7) 1110 (56.5) 35 (46.1) 244 (42.1) 269 (76.2)

Adverse childhood experiencesc NA

Emotional abuse 31 (2.4) 19 (2.2) 4 (9.8) 5 (1.5) 3 (3.6)

Physical abuse 38 (2.9) 28 (3.3) 3 (7.3) 4 (1.2) 3 (3.6)

Intimate partner violence exposure 32 (2.4) 24 (2.8) 1 (2.4) 5 (1.5) 2 (2.4)

Household substance misuse 59 (4.5) 35 (4.1) 2 (4.9) 18 (5.4) 4 (4.8)

Household mental illness 50 (3.8) 36 (4.2) 2 (4.9) 10 (3.0) 2 (2.4)

Parental divorce 409 (31.1) 269 (31.4) 21 (51.2) 98 (29.3) 21 (25.0)

Incarcerated household member 88 (6.7) 52 (6.1) 0 (0) 30 (9.0) 6 (7.1)

Emotional neglect 31 (2.4) 14 (1.6) 3 (7.3) 12 (3.6) 2 (2.4)

Physical neglect 29 (2.2) 14 (1.6) 1 (2.4) 12 (3.6) 2 (2.4)

Mental illness present < .001

No 1962 (66.0) 1314 (66.8) 25 (32.9) 437 (75.5) 186 (52.7)

Yes 370 (12.4) 236 (12.0) 35 (46.1) 67 (11.6) 32 (9.1)

Missing 642 (21.6) 416 (21.2) 16 (21.1) 75 (13.0) 135 (38.2)

Mental illnessc NA

Major depression 90 (3.9) 45 (2.9) 21 (35.0) 16 (3.2) 8 (3.7)

Anxiety 71 (3.0) 41 (2.6) 9 (15.0) 14 (2.8) 7 (3.2)

Bipolar disorder 37 (1.6) 25 (1.6) 2 (3.3) 7 (1.4) 3 (1.4)

Posttraumatic stress disorder 22 (0.9) 14 (0.9) 1 (1.7) 4 (0.8) 3 (1.4)

Schizophrenia 9 (0.4) 7 (0.5) 2 (3.3) 0 (0) 0 (0)

ADD/ADHD 199 (8.5) 132 (8.5) 9 (15.0) 38 (7.5) 20 (9.2)

Otherd 66 (2.8) 43 (2.8) 6 (10.0) 12 (2.4) 22 (10.1)

Traumatic events < .001

No 904 (30.4) 574 (29.2) 24 (31.6) 247 (42.7) 59 (16.7)

Yese 564 (19.0) 428 (21.8) 14 (18.4) 87 (15.0) 35 (9.9)

1 traumatic event 448 (79.4) 341 (79.7) 11 (78.6) 68 (78.2) 28 (80.0)

≥2 traumatic events 111 (19.7) 83 (19.4) 3 (21.4) 19 (21.8) 6 (17.1)

Missing 1506 (50.6) 964 (49.0) 38 (50.0) 245 (42.3) 259 (73.4)

Traumatic eventsc NA

Major illness/injury 54 (3.7) 43 (4.3) 2 (5.3) 6 (1.8) 3 (3.2)

Child protective services 130 (8.9) 80 (8.0) 4 (10.5) 34 (10.2) 12 (12.8)

Community violence 301 (20.5) 264 (26.3) 2 (5.3) 23 (6.9) 12 (12.8)

Homelessness 51 (3.5) 38 (3.8) 0 (0) 12 (3.6) 1 (1.1)

Food insecurity 21 (1.4) 13 (1.3) 0 (0) 8 (2.4) 0 (0)

Other traumatic event 153 (10.4) 99 (9.9) 12 (31.6) 30 (9.0) 12 (12.8)

Previous violent assaults/injuries < .001

No 1197 (40.2) 761 (38.7) 36 (47.4) 337 (58.2) 63 (17.8)

Yes 188 (6.3) 153 (7.8) 4 (5.3) 14 (2.4) 17 (4.8)

Missing 1589 (53.4) 1052 (53.5) 36 (47.4) 228 (39.4) 273 (77.3)
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Overall, this 12-month study included

data on almost 3000 firearm-injured

youth. This compares to a yearly aver-

age of 4016 pediatric firearm-related

injuries reported to the National

Trauma Data Bank (NTDB) between

2013 and 2017, despite only capturing

17% of the total NTDB TQIP centers.12

Our sample size was shy of the yearly

average of 4753 pediatric firearm inju-

ries captured between 2003 and 2012

by the Healthcare Cost and Utilization

Project (HCUP) Kids database, an all-

payer database that samples up to

80% of pediatric discharges from more

than 4000 US hospitals.13 In a study of

the HCUP Nationwide Emergency De-

partment Sample, which provides all

ages weighted national estimates

of hospital-based ED visits, a yearly

average of 7351 patients aged

younger than 18 years was described

(2009–2016).14 These estimates are all

greater than the yearly average of 470

pediatric firearm injuries in the single

payer MarketScan database

(2010–2016)15 and the yearly average

of 627 in the Pediatric Health Informa-

tion Systems data (2017–2020), which

is limited to 44 US children’s hospi-

tals.16 Altogether, these findings sug-

gest the NTDB TQIP platform performs

well to capture pediatric firearm injury

(4016 NTDB vs 4753 HCUP during com-

parable years) and yet captures higher-

fidelity data with trained abstractors

and more detailed data on hospital

care processes and outcomes. In addi-

tion, it is critical to note that the Nation-

wide Emergency Department Sample

estimates more than 50% of patients

(up to 21 years) are discharged from

the ED, and 32% were discharged

home from the ED in our study.14 This

highlights the importance of including

ED discharges in any surveillance data

focused on firearm injuries.

When focused on intent, firearm inju-

ry by assault was most common, affect-

ing 66% of the population. Less than

3% of youths were injured by self-harm

or suicide, likely because of the high le-

thality of these injuries, most of which

result in death in the field. This is

TABLE 2— Continued

Overall,
No. (%)
(n =2974)

Assaulta,
No. (%)
(n =1966)

Self-Inflicted,
No. (%)
(n = 76)

Unintentional,
No. (%)
(n =579)

Missing,
No. (%)
(n =353) Pb

Previous violent assault/injury eventsc NA

Gunshot wound 103 (7.4) 87 (9.5) 1 (2.5) 5 (1.4) 10 (12.5)

Knife stabbing 10 (0.7) 7 (0.8) 0 (0) 1 (0.3) 2 (2.5)

Sexual assault 6 (0.4) 3 (0.3) 0 (0) 2 (0.6) 1 (1.3)

Blunt mechanism 69 (5.0) 56 (6.1) 3 (7.5) 6 (1.7) 4 (5.0)

Strangulation or suffocation 1 (0.1) 1 (0.1) 0 (0) 0 (0) 0 (0)

Prior suicide attempt/self-harm < .001

No 1454 (48.9) 959 (48.8) 25 (32.9) 387 (66.8) 83 (23.5)

Yes 99 (3.3) 55 (2.8) 22 (28.9) 15 (2.6) 7 (2.0)

Missing 1421 (47.8) 952 (48.4) 29 (38.2) 177 (30.6) 263 (74.5)

Prior suicide attempt/self-harm eventsc NA

Suicide attempt 40 (2.6) 20 (2.0) 13 (27.7) 5 (1.2) 2 (2.2)

Suicidal ideation 61 (3.9) 39 (3.8) 10 (21.3) 8 (2.0) 4 (4.4)

Suicide threat 14 (0.9) 7 (0.7) 2 (4.3) 3 (0.7) 2 (2.2)

Self-harm 23 (1.5) 10 (1.0) 8 (17.0) 4 (1.0) 1 (1.1)

Note. ADD5 attention-deficit disorder; ADHD5 attention-deficit/hyperactivity disorder; NA5not applicable. All subvariables (specific types of events or
illnesses) are not mutually exclusive, and percentages are calculated out of those who answered either “yes” or “no” to the parent variable (i.e.,
nonmissing data).
aAssault includes those who had an “injury intent” of “law enforcement” (n56).
bComparisons were made using the Fisher exact test or x2 test for categorical variables, and 1-way analysis of variance for continuous variables, with a
significance level set at .05.
cAmong nonmissing (no/yes) data from parent variable.
dOther mental illness included obsessive–compulsive disorder, eating disorders, personality disorders, and other.
eFive patients answered “yes” to having a traumatic event but then had no further subvariable information (4 in assault, 1 with missing injury intent);
hence, the totals in 1 and ≥2 traumatic event rows do not add to the number of people who said “yes” to a traumatic event.
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TABLE 3— Firearm and Event-Related Factors Among Children Aged 18 Years or Younger Presenting to
the Emergency Department With Firearm Injury: United States, March 1, 2021–February 28, 2022

Overall,
No. (%)
(n =2974)

Assault,a

No. (%)
(n =1966)

Self-Inflicted,
No. (%)
(n =76)

Unintentional,
No. (%)
(n =579)

Missing,
No. (%)
(n =353) Pb

Firearm type < .001

BB gun 190 (6.4) 28 (1.4) 2 (2.6) 145 (25.0) 15 (4.2)

Handgun 1154 (38.8) 736 (37.4) 59 (77.6) 301 (52.0) 58 (16.4)

Rifle 45 (1.5) 19 (1.0) 2 (2.6) 24 (4.1) 0 (0)

Shotgun 35 (1.2) 13 (0.7) 2 (2.6) 19 (3.3) 1 (0.3)

Missing 1550 (52.1) 1170 (59.5) 11 (14.5) 90 (15.5) 279 (79.0)

Relationship to shooter < .001c

Friend/family/partner 416 (14.0) 148 (7.5) 0 (0) 259 (44.7) 9 (2.5)

Self 355 (11.9) 3 (0.2) 76 (100) 273 (47.2) 3 (0.8)

Stranger 1052 (35.4) 1019 (51.8) 0 (0) 12 (2.1) 21 (5.9)

Law enforcement 7 (0.2) 7 (0.4) 0 (0) 0 (0) 0 (0)

Relationship not disclosed 106 (3.6) 98 (5.0) 0 (0) 5 (0.9) 3 (0.8)

Missing 1038 (34.9) 691 (35.1) 0 (0) 30 (5.2) 317 (89.8)

Firearm access < .001

No 644 (21.7) 514 (26.1) 3 (3.9) 89 (15.4) 38 (10.8)

Yes 433 (14.6) 71 (3.6) 40 (52.6) 319 (55.1) 3 (0.8)

Missing 1897 (63.8) 1381 (70.2) 33 (43.4) 171 (29.5) 312 (88.4)

Firearm owner access
(among those with access)

NA

Self 99 (22.9) 19 (26.8) 5 (12.5) 74 (23.2) 1 (33.3)

Cohabitant 216 (49.9) 35 (49.3) 25 (62.5) 154 (48.3) 2 (66.7)

Close residence/neighboring house 102 (23.6) 13 (18.3) 3 (7.5) 86 (27.0) 0 (0)

Owner of firearm .001

Stranger 25 (0.8) 1 (0.1) 1 (1.3) 13 (2.2) 10 (2.8)

Patient (self) 93 (3.1) 0 (0) 8 (10.5) 84 (14.5) 1 (0.3)

Intimate partner/other family
member

248 (8.3) 0 (0.0) 29 (38.2) 216 (37.3) 3 (0.8)

Acquaintance, friend, or colleague 117 (3.9) 0 (0) 1 (1.3) 113 (19.5) 3 (0.8)

Missing 2491 (83.8) 1965 (99.9) 37 (48.7) 153 (26.4) 336 (95.2)

Method of firearm storage .06d

Locked in gun safe, lockbox, or gun
lock

22 (0.7) 0 (0) 5 (6.6) 17 (2.9) 0 (0)

Locked in a stored unit (e.g., drawer,
glove box) that is not specifically
meant for firearm storage

5 (0.2) 0 (0) 1 (1.3) 4 (0.7) 0 (0)

Unlocked 315 (10.6) 0 (0) 30 (39.5) 282 (48.7) 3 (0.8)

Missing 2632 (88.5) 1966 (100) 40 (52.6) 276 (47.7) 350 (99.2)

Injury setting < .001

Residence 1071 (36.0) 510 (25.9) 58 (76.3) 423 (73.1) 80 (22.7)

School/childcare 13 (0.4) 11 (0.6) 0 (0) 1 (0.2) 1 (0.3)

Motor vehicle 307 (10.3) 246 (12.5) 5 (6.6) 35 (6.0) 21 (5.9)

Street 816 (27.4) 714 (36.3) 5 (6.6) 23 (4.0) 74 (21.0)

Woods/forest 33 (1.1) 6 (0.3) 2 (2.6) 24 (4.1) 1 (0.3)

Public space 268 (9.0) 228 (11.6) 2 (2.6) 17 (2.9) 21 (5.9)

Continued
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similar to other NTDB analyses in

patients aged 0 to 18 years, which have

estimates of 71% injured by assault,12

but notably lower than estimates from

other national samples. For example, a

recent analysis of the Nationwide Emer-

gency Department Sample estimated

38% of all firearm injuries were from as-

sault, despite the inclusion of patients

up to age 21.14 The differences are

likely related to the fidelity of coding by

trained registrars as compared with

administrative and billing data.

Youths with firearm injuries from as-

sault were predominantly urban, Black,

TABLE 3— Continued

Overall,
No. (%)
(n = 2974)

Assault,a

No. (%)
(n =1966)

Self-Inflicted,
No. (%)
(n =76)

Unintentional,
No. (%)
(n =579)

Missing,
No. (%)
(n =353) Pb

Other 20 (0.7) 11 (0.6) 0 (0) 9 (1.6) 0 (0)

Missing 446 (15.0) 240 (12.2) 4 (5.3) 47 (8.1) 155 (43.9)

Note. NA5not applicable.
aAssault includes those who had an “injury intent” of “law enforcement” (n56).
bComparisons were made using the Fisher exact test or x2 test for categorical variables, and 1-way analysis of variance for continuous variables, with a
significance level set at .05.
cP value calculated comparing assault, unintentional, and missing intents only.
dP value calculated comparing self-inflicted and unintentional intents only.

TABLE 4— Adjusted Odds Ratios of Missingness Among Select Preinjury and Firearm-Related Factors
Among Children Aged 18 Years or Younger Presenting to the Emergency Department With Firearm
Injury: United States, March 1, 2021–February 28, 2022

Predictors

Outcomes, AOR (95% CI)

Adverse
Childhood

Experiences Mental Illness
Traumatic

Event
Prior Assault/

Injury
Firearm
Access

Prior Suicide
Attempt/Self

Harm Firearm Type

Age, y (ref: 0–10)

11–14 1.24 (0.89, 1.73) 1.10 (0.68, 1.80) 1.25 (0.89, 1.76) 2.26 (1.59, 3.23) 1.84 (1.31, 2.58) 3.27 (2.21, 4.92) 1.37 (0.97, 1.94)

15–18 1.97 (1.48, 2.63) 1.52 (1.02, 2.32) 1.88 (1.41, 2.52) 3.78 (2.79, 5.18) 2.61 (1.95, 3.49) 4.75 (3.36, 6.85) 1.47 (1.09, 1.99)

ISS (ref: 0–15)

16–25 0.92 (0.69, 1.22) 0.81 (0.55, 1.17) 1.06 (0.80, 1.41) 1.01 (0.76, 1.34) 1.02 (0.75, 1.38) 0.84 (0.62, 1.12) 1.25 (0.94, 1.68)

> 25 1.03 (0.71, 1.49) 0.75 (0.45, 1.22) 0.76 (0.52, 1.10) 0.80 (0.55, 1.16) 0.82 (0.56, 1.22) 0.94 (0.64, 1.37) 0.96 (0.66, 1.40)

DCI (ref: low)

Medium 1.03 (0.71, 1.49) 0.75 (0.45, 1.22) 0.76 (0.52, 1.10) 0.80 (0.55, 1.16) 0.82 (0.56, 1.22) 0.94 (0.64, 1.37) 0.96 (0.66, 1.40)

High 0.99 (0.77, 1.28) 1.08 (0.78, 1.50) 1.00 (0.78, 1.29) 0.98 (0.76, 1.27) 0.96 (0.73, 1.26) 1.24 (0.96, 1.61) 1.26 (0.97, 1.64)

Designation (ref: adult)

Pediatric and
adult

0.63 (0.51, 0.78) 0.49 (0.37, 0.65) 0.79 (0.65, 0.97) 1.45 (1.17, 1.80) 1.20 (0.95, 1.52) 1.20 (0.97, 1.48) 1.41 (1.13, 1.75)

Pediatric 0.26 (0.21, 0.32) 0.44 (0.33, 0.59) 0.26 (0.21, 0.33) 0.43 (0.35, 0.54) 0.48 (0.39, 0.60) 0.36 (0.28, 0.45) 1.83 (1.45, 2.30)

Injury intent (ref: assault)

Self-Inflicted 0.40 (0.18, 0.84) 0.57 (0.14, 1.64) 0.66 (0.31, 1.34) 0.29 (0.13, 0.62) 0.16 (0.07, 0.34) 0.35 (0.15, 0.77) 0.12 (0.05, 0.28)

Unintentional 0.86 (0.69, 1.08) 0.84 (0.61, 1.14) 1.21 (0.97, 1.52) 0.92 (0.74, 1.16) 0.24 (0.19, 0.30) 0.76 (0.60, 0.97) 0.12 (0.09, 0.15)

Missing 2.84 (2.09, 3.90) 2.15 (1.61, 2.86) 3.20 (2.39, 4.32) 3.58 (2.64, 4.91) 3.58 (2.47, 5.34) 3.95 (2.92, 5.40) 2.60 (1.93, 3.55)

Admission status (ref: admitted)

Not admitted 1.89 (1.57, 2.29) 1.33 (1.06, 1.66) 1.32 (1.09, 1.58) 1.32 (1.09, 1.59) 1.33 (1.09, 1.62) 1.46 (1.21, 1.76) 1.13 (0.93, 1.36)

Note. AOR5 adjusted odds ratio; CI5 confidence interval; DCI5Distressed Community Index; ISS5 Injury Severity Scale. Results among surviving
patients. Each outcome of interest is represented by a column, with AORs and 95% CIs reported for each predictor of interest. The odds ratio for each
predictor is adjusted for all other predictors in the table.
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and male. This is concordant with

multiple national and regional data

sources.3,5,17,18 In addition, DCI quin-

tiles varied by intent, with a greater pro-

portion of assault-injured youths living

in at-risk or distressed communities.

Trinidad et al. found similar results

when exploring socioeconomic depri-

vation and its relationship to pediatric

firearm injury.18 The authors found that

neighborhood deprivation was associ-

ated with assault and that youths from

the neighborhoods in the highest quin-

tile of deprivation accounted for 57% of

all firearm-related injuries and 70% of

all firearm-related injuries from as-

sault.18 This compares to 43% and 45%

in our population, respectively. Impor-

tantly, while DCI and neighborhood

deprivation are both measures of so-

cioeconomic status and neighborhood

context, they differ in their component

variables, which may explain differ-

ences in estimates.19–21

Unique to this study was the system-

atic capture of preinjury risk factors.

Among youths with nonmissing data,

42% report at least 1 ACE, 16% a prior

mental illness, 38% at least 1 traumatic

event (distinct from the defined ACEs),

14% a previous violent assault, and 6%

a previous suicide attempt. When com-

paring to precedent literature, there

are similarities and differences. For ex-

ample, in a study of youths aged 3 to

17 years, Ehrlich et al. looked at Medic-

aid claims and reported that 20% of

the firearm-injured population had a

claim related to a mental health diagno-

sis before their injury.22 Oddo et al. an-

alyzed Medicaid and commercial claims

in youths aged 0 to 17 years injured by

firearms and, in the 12-month preinjury

period, reported 39% had a mental

health diagnosis.23

Our estimates differ, however,

when comparing to the general youth

population. For example, among ACE

subtypes, in the 2016 National Survey

of Children’s Health (NSCH), 21.9%

respondents reported parental divorce

compared with 31.1% in our study.24

About 7% of children in the NSCH

reported a parent or guardian served

time in jail, which is similar to the 6.7%

of youths in our study who reported an

incarcerated household member. Final-

ly, NSCH estimates for intimate partner

violence exposure, household sub-

stance misuse, and mental illness were

5.0%, 8.1%, and 7.1%, respectively,

compared with 2.4%, 4.5%, and 3.8% in

our study for similar variables. Only

3.9% of youths had documented major

depression in our study (at any point

before their injury); an estimated 15.7%

of youths aged 12 to 17 years nationally

had at least 1 major depressive episode

in 2019.25 Many of these differences in

estimates are likely related to differ-

ences in study design, including survey

versus chart review, sampling frame,

and data capture methods.

Our study was also novel in its at-

tempt to systematically capture contex-

tual factors related to the firearm injury

event, including firearm type, relation-

ship to shooter, firearm access, firearm

storage, and injury setting, among

others. While the National Violent

Death Reporting System does collect

some of these data elements, there are

high rates of missingness in those data

as well.26 Choi et al. extracted the cir-

cumstances of shooting, relationship of

shooter, and type of firearm from the

charts at a level I pediatric trauma cen-

ter in the Midwest; however, the type of

firearm was not reported in the results,

and how missingness for each data

element was addressed was not de-

scribed.27 Interestingly, in the study

by Choi et al., patients aged 12 years

or younger were often injured by

someone who was known to them

(44%) and from an accidental shooting

(62%), while older patients, aged 13 to

17 years, were usually injured by an

“unknown assailant” (59%) and as an

assault (62%).27 Presumably, unknown

assailant indicates a stranger and not

missing data from the authors’ chart

review. Overall, however, the findings

by Choi et al. corroborate our findings

in which “family/friend/partner” as

perpetrator accounted for 45% of unin-

tentional firearm injuries, while assault-

related injuries were reported to be

caused by a stranger in 52% of cases.

Perhaps most critical to our findings

was the exploration into missing data.

Missingness imposes significant chal-

lenges to data interpretability and gen-

eralizability and hampers the ability of

researchers to make meaningful and

valid conclusions. Despite its impor-

tance in data inference, missingness is

rarely reported as evidenced by recent

studies in pediatric firearm injury from

the NTDB,12 institutional data,27,28 and

other national samples.14 Others re-

port and appropriately acknowledge

missingness as a limitation, though with

low rates and little exploration into the

type of, and reason for, missingness.29

As hypothesized, certain patient, injury,

and hospital characteristics played a role

in missingness. For example, assault was

associated with more missing data than

self-inflicted and unintentional injuries,

as was older age, even when we con-

trolled for intent. This may reflect a dis-

comfort by providers and staff to ask

questions or by patients to share infor-

mation when asked, perhaps because of

a concern that information may be used

against them or reflect an overall lack of

trust of the health care system. Missing

intent was strongly associated with miss-

ingness in all variables of interest, which

may reflect overall hospital and trauma
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program resources. In addition, lack of

admission, even while controlling for in-

jury severity, was associated with higher

missingness. In addition, pediatric-only

centers had more missingness for fire-

arm type but had less missingness for

all other variables. This may reflect

more limited resources or may reflect

comfort level with specific questions by

the care team.

Limitations

This study had a number of limitations.

First, and most importantly, the extent

of missingness significantly limits the in-

ference possible within the data—

hence, the dedicated missingness anal-

ysis. The study captured only what was

recorded in the electronic medical re-

cord, so it is very likely, particularly for

the novel data elements, that the miss-

ingness or unknown reflects not being

asked about specific circumstances or

a lack of clear documentation. This may

be attributable to lack of comfort or

time, biases and assumptions, and

more. Second, this study captured only

those patients who presented to a par-

ticipating center, limiting its generaliz-

ability. That being said, it is the largest

study on pediatric firearm injury that

captures pre-existing risk factors and

contextual factors related to the inci-

dent, for both fatal and nonfatal injury.

Third, this study did not capture

patients who died at the scene, which

likely biases the results toward intents

that are less fatal (i.e., assault and unin-

tentional injury).

Public Health Implications

Our study highlights notable findings

related to pediatric firearm injury. Pre-

injury factors such as ACEs and previ-

ous mental health diagnoses, traumatic

events, assaults, suicide attempts, and

self-harm events are common but not

ubiquitous, and, while there is variabili-

ty by intent in terms of patient demo-

graphics, the data indicate that no child

is immune to firearm injury. The data

also suggest that health care systems

nationally must focus on improved doc-

umentation and data collection, specifi-

cally for elements related to the injury

context, including firearm and event-

related factors. Overall, the variability

and high rates of missingness suggest

both systems and process measures

must be targeted for improved data

collection. Clinicians and other care

team members should understand that

such information is key to providing

and improving the care provided to

children and adolescents sustaining

firearm injuries.
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Structural Stigma and Disparities
in Long-Term Health Conditions
Among Australians in Same-Sex
Relationships: 2021 Australian Census

Karinna Saxby, PhD, Yuting Zhang, PhD, and Zoe Aitken, PhD

Objectives. To explore the extent to which structural stigma (sociocultural and institutional constraining

factors) is associated with sexual orientation disparities in long-term health conditions.

Methods. We measured structural stigma using the regional percentage of votes against same-sex

marriage from Australia’s 2017 Marriage Equality Survey and mapped this to the 2021 Census survey of

10093399 and 136988 individuals in different-sex and same-sex relationships, respectively. Controlling

for individual and area-level confounders, we used logistic regression analyses to examine the

association between quartiles of structural stigma and sexual orientation disparities in long-term health

conditions (e.g., any, mental health, asthma, cardiovascular).

Results. In the lowest stigma quartile, individuals in same-sex relationships had 56% higher odds of

reporting any long-term health condition (odds ratio [OR]51.56; 95% confidence interval [CI]51.53,

1.59) and this increased to 63% in the highest stigma quartile (OR51.63; 95% CI5 1.58, 1.68). Effects

were particularly pronounced for cardiovascular, respiratory, and mental health conditions as well as for

men, younger populations, and those living in socioeconomically deprived regions.

Conclusions. Living in stigmatizing environments may have deleterious health effects for sexual

minorities in Australia. Policy action and enhanced protections for sexual minorities are urgently

required. (Am J Public Health. 2024;114(10):1110–1122. https://doi.org/10.2105/AJPH.2024.307759)

Sexual orientation has unequivocally

emerged as a risk factor for poorer

health outcomes. Compared with their

heterosexual counterparts, sexual mi-

norities are at higher risk of mental

health disorders1; acute respiratory

and inflammatory illnesses, such as

asthma and arthritis2,3; and circulatory

conditions, such as heart disease and

hypertension.4 There is also evidence

suggesting that these health disparities

may translate into premature mortality

among sexual minorities.5

Structural stigma, which encom-

passes institutional and societal-level

conditions that disadvantage or con-

strain sexual minorities, is postulated

to be a critical factor contributing to

these health disparities by inducing

heightened social stress, risky health

behaviors, and reduced health care

seeking.6 Previous research has dem-

onstrated that structural stigma is asso-

ciated with poorer mental health,7,8

higher rates of cigarette smoking and

drug use,9–11 and reduced use of

primary and preventive health care

among sexual minorities.12–14

The impact of structural stigma on

long-term health conditions has been

less explored. The paucity of research

in this space is due, in part, to the lack

of population-level data containing in-

formation on both sexual identity and

health outcomes.15 Plausibly, stigma

could predict poorer health among sex-

ual minorities for some conditions

more than others. This could, in turn,

provide some evidence on the
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mechanisms leading to sexual orienta-

tion health disparities. For instance,

consistent with a large body of previous

work, experiences of discrimination

and psychological distress are likely to

predict a greater prevalence of mental

health disorders among sexual minori-

ties.16 Furthermore, there is some evi-

dence that exposure to stigma and

associated stressors can detrimentally

impact circulatory conditions among

sexual minorities via elevated heart

rates and higher blood pressure.17

Moreover, given stigma has been asso-

ciated with smoking and heavy alcohol

consumption9–11—known risk factors

for cardiovascular and respiratory

diseases—we may expect to see that

stigma predicts disparities in heart and

lung conditions. More broadly, structur-

al stigma could impact health via re-

duced access to health care. This could

occur via stigma-induced reductions in

self-care or reduced availability of inclu-

sive health care.6,12,18 Reduced access

to primary and preventive health care

could, in turn, lead to poorer health tra-

jectories and potentially preventable

long-term chronic health conditions. Al-

together, the extent to which structural

stigma is associated with long-term

health conditions, and which condition

types, remains an important empirical

question.

Addressing this important gap in the

literature, this study exploits recent

innovations in Australian data linkage

infrastructure to investigate the extent

to which structural stigma is associated

with disparities in long-term health con-

ditions among Australians in same-sex

relationships. We additionally contrib-

ute to the evidence base by exploring

whether stigma effects vary by type of

chronic condition and key sociodemo-

graphic characteristics including sex,

age, and socioeconomic deprivation.

METHODS

The data sourced for this analysis come

from the Person Level Integrated Data

Asset (PLIDA; https://www.abs.gov.au/

about/data-services/data-integration/

integrated-data/person-level-integrated-

data-asset-plida). PLIDA is an individual-

level linked data set that combines infor-

mation from population Census and

various administrative records including

health care, income and taxation, gov-

ernment payments, location, employ-

ment, and mortality.12,19 The majority of

individuals’ demographic information is

sourced from the Census, and this is a

key source of linkage to other data sets

included within PLIDA. This study

sourced data from the 2021 Australian

Census. Completing the Census is man-

datory in Australia, and, in 2021, approxi-

mately 96% of dwellings completed the

Census.20 Critically, for our study, the

2021 Census contains information on

individuals’ relationship status, their

health outcomes, and their residential

location.

Measures

Sexual orientation classification. Infor-

mation on sexual orientation, gender

diversity, or innate variations of sex

characteristics is currently not available

in PLIDA. Individuals in same-sex and

heterosexual relationships were there-

fore identified based on responses to

the Census question on household

relationships. Individuals in “de facto

marriage, same-sex couple” or

“registered marriage, same-sex couple”

were classified as being in a same-sex

relationship while individuals in

different-sex relationships were identi-

fied from being either “in de facto mar-

riage, opposite-sex couple” or “in a

registered marriage, opposite-sex

couple.” The baseline sample com-

prised all individuals linked to the PLIDA

spine and aged 18 years and older and

in either a same-sex or different-sex

relationship at the time of the 2021

Census. Full details of the sample con-

struction are provided in Figure A

(available as a supplement to the online

version of this article at https://ajph.

org). Our final sample of cohabiting

adults in relationships (n510230387)

comprises 10093399 (98.7%) and

136988 (1.3%) individuals in different-

sex and same-sex relationships, re-

spectively. A comparison of the sample

to the Census sample is provided in

Table A (available as a supplement to

the online version of this article at

https://ajph.org).

Long-term health conditions. The

Australian 2021 Census included a

question on long-term health condi-

tions: “Have you been told by a doctor

or nurse that you have any of these

long-term health conditions” with the

following details: “include health condi-

tions that have lasted or are expected

to last for six months or more; include

health conditions that may recur from

time to time, or are controlled by

medication; or are in remission.”21 The

following response options were pro-

vided: arthritis, asthma, cancer (includ-

ing remission), dementia, diabetes

(excluding gestational diabetes), heart

disease (including heart attack or angi-

na), kidney disease, lung condition (in-

cluding chronic obstructive pulmonary

disorder or emphysema), mental health

condition (including depression or anxi-

ety), stroke, any other long-term health

condition, or no long-term health con-

dition. The selected health conditions

were chosen based on outcomes of

stakeholder consultation and were
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explicitly included based upon

“relevance to inform services, policy,

and research.”21

Structural stigma. In 2017, the Austra-

lian government conducted a national

survey on the legalization of same-sex

marriage (the Australian Marriage Law

Postal Survey [AMLPS]). The AMLPS

asked the question “Should the law be

changed to allow same-sex couples to

marry?” allowing only a “yes” or “no” re-

sponse. All Australian citizens aged

18 years and older and on the electoral

roll were eligible to vote, and, although

voting was not mandatory, 79.5% of

eligible Australians participated. The

results showed that the majority of

voting Australians (61.6%) thought the

law should be changed to allow same-

sex couples to marry.22 This led to

eventual policy change in Decem-

ber 2017.

There was, however, significant re-

gional variation in the responses to the

AMLPS. Quartiles of votes against

marriage equality are presented in

Figure 1. For example, the highest and

lowest regional percentage of votes

against legalizing same-sex marriage

out of the eligible voting population

(55.5% and 13.1% respectively, com-

pared with 38.4% overall) were both

found in metropolitan regions within

Australia’s most populous state, New

South Wales.

Following previous research,7,12,13 we

defined structural stigma as the region-

al proportion of votes against legalizing

same-sex marriage. Specifically, we cal-

culated the percentage of votes against

legalizing same-sex marriage (total

number of votes against legalizing

same-sex marriage out of the total eligi-

ble voting population) for each of the

150 electoral divisions across Australia.

These are then categorized into

quartiles based on the national distri-

bution as “low stigma” (representing

[13.1%–26.3%] votes against same-sex

marriage), “low–moderate stigma”

[representing (26.3%–30.1%] votes

against same-sex marriage],

“moderate–high stigma” [representing

(30.1%–34.3%] votes against same-sex

marriage], and “high stigma” [represent-

ing (34.3%–55.5%] votes against same-

sex marriage].

Statistical Analysis

For all individuals in our sample, we first

assigned their regional level of stigma

(quartiles of votes against same-sex

marriage) based on their electorate of

residence at the time of the Census. To

test whether sexual orientation dispari-

ties in health outcomes vary across dif-

ferent levels of structural stigma, we

conducted a series of logistic regres-

sion models of the following form (one

for any long-term health condition and

each type of long-term health condition

excluding dementia, which had only

256 individuals in same-sex relation-

ships reporting dementia):

ln
pyir

12pyir

� �
5 a0 1

X4
k51

bkðSSRi 3 SkrÞ

1ulcr 1zmX i

(1)

where pyir represents the probability

that individual i living in electorate r

reports the outcome of interest, SSRi is

a binary indicator equal to 1 if the indi-

vidual is in a same-sex relationship, and

Sr is a categorical variable representing

the quartile of structural stigma in elec-

torate r. We include an interaction term

in the model between the exposure

variable (in same-sex relationship) and

the stigma quartile variable to examine

how sexual orientation disparities in

outcomes differ across levels of struc-

tural stigma.

To control for potential regional-level

confounders of the relationship

Quartile 1: [13.1–26.3)
Quartile 2: [26.3–30.1)
Quartile 3: [30.1–34.3)
Quartile 4: [34.3–55.5]

Proportion of votes
against marriage equality

FIGURE 1— Percentage of Votes Against Legalizing Same-SexMarriage by
Electoral Districts: Australian Marriage Law Postal Survey, 2017

Note. Figure shows proportion of votes against legalizing same-sex marriage out of total eligible vot-
ing population. Categories are presented in quartiles. In these categories, square brackets (e.g.,
“[a–b]”) indicate that the range includes the endpoint values, while a round bracket indicates exclu-
sion of that endpoint value (e.g., “(a–b]” includes b but not a).
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between structural stigma and health,

we controlled for region fixed effects at

the electoral level (cr). This captures dif-

ferences in regional-level factors that

could impact health such as access and

supply of health care, air pollution, so-

cioeconomic status, and crime. As the

measure of structural stigma is a fixed

measure (i.e., based off responses to

the AMLPS in 2017), the region fixed

effects also capture the influence of

structural stigma on outcomes among

those in different-sex relationships.

In X i, we controlled for a vector of

individual-level characteristics that

could impact health and have been ap-

plied in similar analyses7,8,12—namely,

age, sex (male, female), educational at-

tainment (less than high school, high

school, professional, or university or

above), country of birth, and equiva-

lized household income.

The main coefficients of interest are

captured in bk and represent the odds

of an individual in a same-sex relation-

ship reporting outcome y compared

with an individual in a different-sex rela-

tionship across different levels of struc-

tural stigma. We used the Wald test to

assess whether disparities in quartiles

2 to 4 were statistically different from

quartile 1 (i.e., the lowest level of stig-

ma). We applied the Romano–Wolf

multiple-hypothesis correction to ac-

count for familywise error.23

We then explored whether associa-

tions between stigma and sexual orien-

tation disparities in long-term health

conditions varied by key demographic

subgroups. This was achieved by run-

ning subgroup analyses that have been

used in similar studies in the Australian

context. 7,12 Specifically, we separately

estimated whether there was variation

by age group (<40 years, 40–64 years,

≥65 years), sex (male, female), rurality

(metropolitan, rural), area-level

deprivation (bottom five deciles of so-

cioeconomic disadvantage: “low”; top

five deciles of socioeconomic disadvan-

tage: “high”), and education (less than

university, university level). Similar to

our baseline analysis, for each sub-

group, we used the Wald test to assess

whether disparities in quartiles 2 to 4

were statistically different from quartile

1 and applied the Romano–Wolf

multiple-hypothesis correction.23

For all models, we handled missing

data for covariates by using the

missing-indicator method. We con-

ducted all analyses with Stata version

17 (StataCorp LP, College Station, TX).

RESULTS

The descriptive characteristics of the

study sample are presented in Table 1.

Descriptive Characteristics

Compared with individuals in different-

sex relationships, on average, individuals

in same-sex relationships were younger

(mean 43 vs 51years), had higher levels

of educational attainment, had higher

household incomes, and were less likely

to be married (29% vs 81%).

A slightly higher proportion of indivi-

duals in same-sex relationships

reported 1 or more long-term health

condition at the time of the Census

(41% vs 38%). Among all long-term

health conditions, the largest observed

difference was the proportion of indivi-

duals who reported mental health con-

ditions; 17% of individuals in same-sex

relationships reported a mental health

condition compared with 8% of indivi-

duals in different-sex relationships.

Asthma was also slightly higher among

sexual minorities (12% vs 9%).

Compared with individuals in different-

sex relationships, individuals in same-sex

relationships were more likely to live in

metropolitan areas, areas with a lower

proportion of votes against Marriage

Equality (mean 27% vs 31% no votes),

and areas with less area-level deprivation.

On average, individuals in same-sex rela-

tionships were less likely to have missing

data on individual-level characteristics

than those in different-sex relationships

(e.g., 6% missing educational attainment

for those in same-sex relationships com-

pared with 12% for those in different-sex

relationships). Missing information for

long-term health conditions was similar

across both groups (3%).

Compared with other adults in the

Census, the study sample had higher

levels of educational attainment, had

higher household incomes, and were

more likely to live in areas with less

area-level deprivation (Table A).

Regression Analyses

The results of the regression analyses

for reporting a long-term health condi-

tion are presented in Table 2. The

results for each type of long-term

health condition are presented in

Table B (available as a supplement to

the online version of this article at

https://ajph.org). These show, for each

quartile of structural stigma (votes

against marriage equality), the relative

odds of an individual in a same-sex

relationship reporting a health condi-

tion, compared with those in different-

sex relationships. Across all different

levels of stigma, individuals in same-sex

relationships had higher odds of

reporting any long-term health

condition compared with those in

different-sex relationships. Greater

levels of stigma were associated with

widening sexual orientation disparities
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TABLE 1— Descriptive Characteristics of Individuals in Same-Sex and Different-Sex Relationships: 2021
Australian Census

In Different-Sex Relationship
(n=10093399), Mean (SD)

or Proportion (No.)

In Same-Sex Relationship
(n =136988), Mean (SD)

or Proportion (No.)

Individual characteristics

Age, y 50.60 (15.8) 43.29 (13.9)

Female 0.50 (5 085 594) 0.50 (67853)

In registered marriage 0.81 (8 193 348) 0.29 (39405)

Educational attainment

Less than high school 0.13 (1 270 708) 0.07 (9 547)

Year 12 0.12 (1 206 786) 0.13 (18091)

Professional 0.31 (3 124 297) 0.27 (37553)

University or above 0.33 (3 330 358) 0.47 (63941)

Missing 0.12 (1 161 250) 0.06 (7 856)

Equivalized household income 73994 (43 646) 98367 (48258)

Country of birth

Australia 0.63 (6 316 203) 0.69 (94212)

New Zealand 0.03 (266 764) 0.04 (4 905)

Melanesia, Micronesia, Polynesia 0.01 (85 687) 0.00 (628)

United Kingdom 0.06 (645 288) 0.07 (9 157)

Ireland 0.00 (45 546) 0.01 (813)

Western Europe 0.01 (126 856) 0.01 (1 809)

Northern Europe 0.00 (17 524) 0.00 (239)

Southern Europe 0.01 (131 059) 0.01 (1 013)

Southeastern Europe 0.02 (176 278) 0.00 (660)

Eastern Europe 0.01 (69 222) 0.00 (618)

North Africa 0.00 (36 506) 0.00 (148)

Middle East 0.02 (198 470) 0.01 (902)

Mainland Southeast Asia 0.02 (213 434) 0.02 (2 658)

Maritime Southeast Asia 0.03 (309 594) 0.04 (5 532)

Chinese Asia 0.03 (349 088) 0.03 (4 246)

Japan and the Koreas 0.01 (74 271) 0.00 (661)

Southern Asia 0.05 (553 723) 0.01 (1 444)

Central Asia 0.00 (32 235) 0.00 (131)

North America 0.01 (75 175) 0.02 (2 353)

South America 0.01 (68 571) 0.01 (1 644)

Central America 0.00 (10 235) 0.00 (221)

Caribbean 0.00 (2975) 0.00 (59)

Central and West Africa 0.00 (14 830) 0.00 (91)

Southern and East Africa 0.02 (181 497) 0.02 (2 088)

Missing 0.01 (92 368) 0.01 (756)

Health conditions

One or more long-term health condition(s) 0.38 (3 813 846) 0.41 (56683)

Arthritis 0.11 (1 102 042) 0.08 (10550)

Asthma 0.09 (864 968) 0.12 (16736)

Cancer (including remission) 0.04 (414 839) 0.03 (4 002)

Diabetes (excluding gestational diabetes) 0.06 (650 811) 0.04 (5 248)
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in outcomes. For example, in the

lowest-stigma regions (quartile 1 votes

against marriage equality [Q1]) indivi-

duals in same-sex relationships had

56% higher odds of reporting any long-

term health condition than those in

different-sex relationships (odds ratio

[OR]51.56; 95% confidence interval

[CI]51.53, 1.59), and this increased to

63% increased odds in the highest-

stigma regions (quartile 4 votes against

marriage equality [Q4]; OR5 1.63; 95%

CI5 1.58, 1.68). The differences in sex-

ual orientation disparities between the

lowest- and highest-stigma regions

were also statistically significant

(P5 .02).

There was evidence of sexual orienta-

tion disparities in the odds of long-term

health conditions for most long-term

health conditions, though the magni-

tude of these effects varied across

different health conditions (Table B).

Absolute disparities were largest for

mental health conditions (1.74; 95%

CI51.70, 1.78 in Q1), asthma (1.24;

95% CI51.21, 1.27 in Q1), and other

long-term health conditions (1.39; 95%

CI51.36, 1.43 in Q1).

The differences in sexual orientation

disparities between low-stigma (Q1)

and high-stigma (Q4) regions were larg-

est for heart disease (1.13; 95%

CI51.05, 1.21), lung conditions (1.12;

95% CI5 1.04, 1.22), stroke (1.12; 95%

CI51.03, 1.22), cancer (1.10; 95%

CI51.03, 1.18), mental health condi-

tions (1.09; 95% CI51.05, 1.14), and

asthma (1.07; 95% CI51.02, 1.12) but

did not vary as substantially for kidney

disease (1.10; 95% CI51.00, 1.19), ar-

thritis (1.04; 95% CI50.99, 1.10), diabe-

tes (1.06; 95% CI51.00, 1.13), or other

long-term health conditions (0.96; 95%

CI50.92, 1.01).

Heterogeneity analyses results for

any long-term health condition and

TABLE 1— Continued

In Different-Sex Relationship
(n= 10093399), Mean (SD)

or Proportion (No.)

In Same-Sex Relationship
(n=136988), Mean (SD)

or Proportion (No.)

Heart disease (including heart attack or angina) 0.05 (521 236) 0.03 (3 904)

Kidney disease 0.01 (106 457) 0.01 (954)

Lung condition (including COPD and emphysema) 0.02 (189 129) 0.01 (1 732)

Mental health condition (including depression or
anxiety)

0.08 (840 007) 0.17 (23 291)

Other long-term health condition(s) 0.09 (915 195) 0.12 (16 007)

Stroke 0.01 (106 783) 0.01 (826)

Missing 0.03 (315 340) 0.03 (3 551)

Regional characteristics

Regional percentage of “no” votes 30.7 (7.0) 27.2 (8.0)

Quartile of “no” votes out of eligible population

Q1 (lowest) 0.23 (2 321 176) 0.42 (57 255)

Q2 0.28 (2 777 579) 0.25 (34 562)

Q3 0.24 (2 380 725) 0.17 (23 346)

Q4 (highest) 0.26 (2 613 919) 0.16 (21 825)

Low socioeconomic deprivation 0.45 (4 578 171) 0.39 (53 504)

Missing socioeconomic deprivation score 0.11 (1 083 090) 0.12 (15 907)

Rurality

Metropolitan 0.73 (7 335 233) 0.79 (108 589)

Rural 0.27 (2 758 166) 0.21 (28 399)

Note. COPD5 chronic obstructive pulmonary disease. Characteristics based on values reported at the time of the 2021 Census. All differences in
characteristics between individuals in different-sex and same-sex relationships were statistically significant at the 1% level (P< .001), with the exception
of those born in Western Europe (P5 .04), Northern Europe (P5 .94), and the Caribbean (P< .01). Low socioeconomic deprivation represents top five
quintiles of socioeconomic disadvantage based on the Index of Relative Socio-economic Disadvantage (IRSD) score. IRSD is a general socioeconomic
index that summarizes a range of information about the economic and social conditions of people and households within an area.
Source. Data are from the Person Level Integrated Data Asset19 and 2017 Australian Marriage Law Postal Survey.22
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each different type of health condition

are presented in Table 3 and Table C

(available as a supplement to the online

version of this article at https://ajph.

org), respectively. These results

show sexual orientation disparities in

low-stigma (Q1) and high-stigma (Q4)

regions by sex, age group, education,

socioeconomic deprivation, and rurali-

ty. Absolute sexual orientation dispari-

ties in reporting any long-term health

condition were more pronounced for

individuals with lower educational at-

tainment (OR51.66; 95% CI51.61,

1.71 in Q1), women (OR51.59; 95%

CI51.55, 1.63 in Q1), younger

populations (OR5 1.62; 95% CI51.58,

1.66 for individuals younger than

40years in Q1), and those living in more

metropolitan regions (OR51.57; 95%

CI51.58, 1.66 in Q1). Further disaggre-

gation by condition type shows that sex-

ual orientation disparities in asthma, ar-

thritis, heart, and lung conditions were

larger for women than men (Table C).

Overall disparities in mental health con-

ditions were largest for younger popula-

tions and were slightly larger for men

than women.

The differences in sexual orientation

disparities in reporting any long-term

health condition between low-stigma

(Q1) and high-stigma (Q4) regions were

larger for men (OR51.06; 95%

CI51.01, 1.11) and younger popula-

tions (OR51.14; 95% CI51.08, 1.20).

These patterns were similar across

most condition types but were addi-

tionally larger for those living in metro-

politan areas and areas with greater

socioeconomic deprivation (Table C).

DISCUSSION

Prejudice and discrimination toward

sexual minorities remain common-

place. While sexual orientation health

disparities have been documented,

TABLE 2— Differences in Reporting Long-Term Health Condition for Individuals in a Same-Sex
Relationship Compared With Those in a Different-Sex Relationship by Quartiles of Structural Stigma
(Votes Against Marriage Equality): 2021 Australian Census

Subgroup

Structural
Stigma
Quartile Relationship

No. With Long-Term
Health Condition
(% Subgroup)

OR
(95% CI)

Test for
Equivalence to

Quartile 1,
OR

(95% CI)

Quartile 1 . . .

In different-sex relationship 1 0 840924 (36) 1 (Ref)

In same-sex relationship 1 1 22461 (39) 1.56 (1.53, 1.59)

Quartile 2 1.02 (0.99, 1.05)

In different-sex relationship 2 0 1 073503 (39) 1 (Ref)

In same-sex relationship 2 1 14819 (43) 1.56 (1.56, 1.63)

Quartile 3 1.04 (1.01, 1.08)

In different-sex relationship 3 0 948327 (40) 1 (Ref)

In same-sex relationship 3 1 10499 (45) 1.63 (1.59, 1.68)

Quartile 4 1.04 (1.01, 1.08)

In different-sex relationship 4 0 951092 (36) 1 (Ref)

In same-sex relationship 4 1 21825 (41) 1.63 (1.58, 1.68)

Note. CI5 confidence interval; OR5odds ratio. Subgroups are based on structural stigma quartile (categorical; 15first quartile; 25 second quartile;
35 third quartile; 45 fourth quartile) and relationship type (05different-sex relationship; 15 same-sex relationship). Quartile 1 represents
[13.12%–26.27%] votes against same-sex marriage; quartile 2 represents (26.27%–30.13%] votes against same-sex marriage; quartile 3 represents
(30.13%–34.27%] votes against same-sex marriage; and quartile 4 represents (34.27%–55.47%] votes against same-sex marriage. Each interaction term
indicates the odds of an individual in a same-sex relationship reporting a given health condition relative to an individual in a different-sex relationship
living in the same electorate (i.e., bk in equation 1). All models control for region fixed effects at the electorate level, sex, age, educational attainment,
country of birth, and equivalized household income. OR results are from logistic regression analyses. Tests for equivalence tested whether ORs between
those in same-sex versus different-sex relationships in quartile 2, quartile 3, and quartile 4, respectively, were equivalent to the ORs between those in
same-sex versus different-sex relationships in quartile 1. The results for each type of long-term health condition are presented in Table B (available as a
supplement to the online version of this article at https://ajph.org), along with P values for the test for equivalence to quartile 1.
Source. Data are from the Person Level Integrated Data Asset19 and 2017 Australian Marriage Law Postal Survey.22
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TABLE 3— Differences in Reporting Long-Term Health Condition for Individuals in a Same-Sex
Relationship Compared With Those in a Different-Sex Relationship: 2021 Australian Census

Subgroup
Structural

Stigma Quartile Relationship

No. With Long-
Term Health
Condition (%
Subgroup) OR (95% CI)

Test for
Equivalence to
Quartile 1, OR

(95% CI)

Sex: male

Quartile 1 . . .

In different-sex relationship 1 0 411140 (36) 1 (Ref)

In same-sex relationship 1 1 12201 (36) 1.56 (1.52, 1.59)

Quartile 4 1.06 (1.01, 1.11)

In different-sex relationship 4 0 477214 (37) 1 (Ref)

In same-sex relationship 4 1 3955 (39) 1.65 (1.58, 1.72)

Sex: female

Quartile 1 . . .

In different-sex relationship 1 0 429784 (37) 1 (Ref)

In same-sex relationship 1 1 10260 (44) 1.59 (1.55, 1.63)

Quartile 4 1.00 (0.95, 1.05)

In different-sex relationship 4 0 473878 (36) 1 (Ref)

In same-sex relationship 4 1 4949 (43) 1.59 (1.53, 1.65)

Age group: < 40y

Quartile 1 . . .

In different-sex relationship 1 0 186240 (25) 1 (Ref)

In same-sex relationship 1 1 9507 (35) 1.62 (1.58, 1.66)

Quartile 4 1.14 (1.08, 1.20)

In different-sex relationship 4 0 153057 (20) 1 (Ref)

In same-sex relationship 4 1 3643 (35) 1.84 (1.77, 1.92)

Age group: 40–64y

Quartile 1 . . .

In different-sex relationship 1 0 365735 (33) 1 (Ref)

In same-sex relationship 1 1 10353 (40) 1.50 (1.46, 1.54)

Quartile 4 0.99 (0.94, 1.04)

In different-sex relationship 4 0 434816 (34) 1 (Ref)

In same-sex relationship 4 1 3909 (42) 1.49 (1.43, 1.55)

Age group: ≥65y

Quartile 1 . . .

In different-sex relationship 1 0 288949 (61) 1 (Ref)

In same-sex relationship 1 1 2601 (62) 1.19 (1.11, 1.23)

Quartile 4 1.08 (0.96, 1.21)

In different-sex relationship 4 0 363219 (63) 1 (Ref)

In same-sex relationship 4 1 1352 (66) 1.27 (1.16, 1.40)

Education: less than university

Quartile 1 . . .

In different-sex relationship 1 0 407350 (39) 1 (Ref)

In same-sex relationship 1 1 9055 (38) 1.66 (1.61, 1.71)

Quartile 4 1.01 (0.96, 1.06)

In different-sex relationship 4 0 546837 (38) 1 (Ref)

In same-sex relationship 4 1 4963 (43) 1.67 (1.61, 1.74)
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TABLE 3— Continued

Subgroup
Structural

Stigma Quartile Relationship

No. With Long-
Term Health
Condition (%
Subgroup) OR (95% CI)

Test for
Equivalence to
Quartile 1, OR

(95% CI)

Education: university or above

Quartile 1 . . .

In different-sex relationship 1 0 338 849 (32) 1 (Ref)

In same-sex relationship 1 1 12502 (38) 1.51 (1.47, 1.54)

Quartile 4 1.06 (1.00, 1.12)

In different-sex relationship 4 0 222 993 (28) 1 (Ref)

In same-sex relationship 4 1 3102 (37) 1.59 (1.52, 1.67)

High area-level deprivation

Quartile 1 . . .

In different-sex relationship 1 0 214 671 (40) 1 (Ref)

In same-sex relationship 1 1 5097 (41) 1.50 (1.44, 1.56)

Quartile 4 1.08 (1.03, 1.14)

In different-sex relationship 4 0 621 160 (38) 1 (Ref)

In same-sex relationship 4 1 5645 (43) 1.63 (1.57, 1.69)

Low area-level deprivation

Quartile 1 . . .

In different-sex relationship 1 0 446 829 (36) 1 (Ref)

In same-sex relationship 1 1 13032 (39) 1.55 (1.52, 1.59)

Quartile 4 1.08 (1.02, 1.14)

In different-sex relationship 4 0 258 943 (33) 1 (Ref)

In same-sex relationship 4 1 2773 (38) 1.67 (1.59, 1.76)

Rurality: metropolitan

Quartile 1 . . .

In different-sex relationship 1 0 676 268 (36) 1 (Ref)

In same-sex relationship 1 1 19554 (39) 1.57 (1.54, 1.60)

Quartile 4 1.04 (1.00, 1.07)

In different-sex relationship 4 0 578 851 (33) 1 (Ref)

In same-sex relationship 4 1 5641 (38) 1.62 (1.57, 1.67)

Rurality: rural

Quartile 1 . . .

In different-sex relationship 1 0 164 656 (39) 1 (Ref)

In same-sex relationship 1 1 2907 (44) 1.48 (1.35, 1.63)

Quartile 4 1.12 (0.99, 1.26)

In different-sex relationship 4 0 372 241 (44) 1 (Ref)

In same-sex relationship 4 1 3263 (48) 1.66 (1.52, 1.79)

Note. CI5 confidence interval; OR5odds ratio. Subgroups are based on structural stigma quartile (categorical; 15first quartile; 25 second quartile; 35 third
quartile; 45 fourth quartile) and relationship type (05different-sex relationship; 15 same-sex relationship). Quartile 1 represents [13.12%–26.27%] votes against
same-sex marriage and quartile 4 represents (34.27%–55.47%] votes against same-sex marriage. Each interaction term indicates the odds of an individual in a
same-sex relationship reporting a given health condition relative to an individual in a different-sex relationship living in the same electorate (i.e., bk in equation
1). All models controlled for region fixed effects at the electorate level, sex, age, educational attainment, country of birth, and equivalized household income.
Models were run separately by sex, age, education, area-level deprivation, and rurality. Heterogeneity analyses illustrating OR results are from subgroup logistic
regression analyses. Tests for equivalence tested whether ORs between those in same-sex versus different-sex relationships in quartile 4 were equivalent to the
ORs between those in same-sex versus different-sex relationships in quartile 1.
Source. Data are from the Person Level Integrated Data Asset19 and 2017 Australian Marriage Law Postal Survey.22
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little is known about the extent to

which stigma may influence these dis-

parities. This study addresses this gap

in the literature by exploring the extent

to which structural stigma, as mea-

sured by votes against legalizing same-

sex marriage, was associated with

sexual orientation disparities in

long-term health conditions.

We found that higher levels of struc-

tural stigma were associated with

higher disparities in the odds of

long-term health conditions among

Australians in same-sex relationships,

relative to those in different-sex rela-

tionships. Structural stigma was most

strongly associated with disparities in

circulatory conditions (heart disease,

stroke), lung conditions, and mental

health conditions.

Our findings support a growing body

of research documenting the negative

health effects of stigma among sexual

minorities7,8,24 and theories that sexual

minorities in more stigmatized regions

are at heightened risk of social stres-

sors.6,25 The association between

structural stigma and sexual orienta-

tion disparities in lung and circulatory

conditions aligns with previous re-

search documenting associations be-

tween stigma and risk-taking behavior

predictive of these conditions among

sexual minorities, including higher

levels of smoking, alcohol use, and sub-

stance use.10,11 The results also echo

findings outlining how stress pathways

can influence health, including allostatic

load and stress-related biomarkers,

which are relevant for circulatory and in-

flammatory conditions.17,26,27 The results

also align with another study, which used

PLIDA data to show that, compared with

those in different-sex relationships, indi-

viduals in same-sex relationships were

less likely to access primary health care

in areas with greater stigma.12 This

would support the hypothesis that

delays in preventive health care could

lead to deterioration of health and, in

turn, the development of long-term

health conditions. That stigma and sexu-

al orientation disparities in health condi-

tions were generally more pronounced

in regions with higher socioeconomic

deprivation suggests that supply-based

constraints are indeed important. Alto-

gether, these results could indicate that

sexual minorities living in more stigma-

tized regions may experience higher

levels of stress, be more likely to engage

in risky health behaviors to cope with

these stressors, and be less willing, or

able, to access health care.

Our heterogeneity results suggest that

structural stigma and sexual orientation

disparities in long-term health conditions

were generally more pronounced for

younger populations, men, and those

living in metropolitan and more socioeco-

nomically disadvantaged regions, where-

as absolute disparities in asthma and

lung conditions were larger for women.

This aligns with previous research that

has documented a higher prevalence of

asthma among lesbian or bisexual wom-

en relative to gay or bisexual men.3,28

Other studies suggest that lesbian and bi-

sexual women are more likely to engage

in heavy drinking and smoking relative to

gay and bisexual men.28

This also aligns with previous research

that found that sexual orientation dispari-

ties in self-rated health were larger

among adolescents and young adults3

and that positive associations between

discrimination and suicidal behavior were

largest for younger sexual minority males

(younger than 30years).29 It is possible

that younger people may have less

experience in coping with these stressors

that may be more common in this stage

of the life course such as identity conceal-

ment, or parental or peer rejection.3

Previous studies have also found that,

compared with sexual minority females,

sexual minority males are more likely

to experience victimization and discrimi-

nation on the basis of their sexual

orientation.30

Limitations

The results of this study should be

interpreted within the context of sever-

al important limitations. First, our

sample only identifies individuals in

same-sex relationships that were resid-

ing in the same household at the time

of the 2021 Census. As individuals in

relationships tend to share common

health traits, this may lead to noninde-

pendence of observations. Compared

with others in the Census, this sample

has higher incomes and higher levels of

education and is more likely to exclude

younger people and singles or part-

nered individuals not living together,

for whom the effects of stigma may be

greater. Moreover, as the 2021 Census

did not capture information on sexual

orientation, gender diversity, or innate

variations of sex characteristics, there

is undoubtedly some misrepresenta-

tion of relationship structures. For ex-

ample, an individual identifying as a

transgender man partnered with a cis-

gender woman might have completed

the Census as being in a “opposite sex

relationship.”

Second, this analysis is based on indi-

viduals’ exposure to a proxy for struc-

tural stigma, as measured in 2017,

mapped to health measures reported

in 2021 (i.e., 4 years after marriage

equality). We therefore cannot fully
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account for selective migration12 and

other societal-level conditions, includ-

ing potential changes after marriage

equality. It is also likely that differential

exposure to stigma and discrimination

across the life course could affect sexu-

al minorities’ health. Future research

should therefore endeavor to develop

alternate and “contemporary” mea-

sures of structural stigma as well as

consider the health effects of indivi-

duals’ lifetime “exposure” to these

conditions.

Third, as our analyses compare

people in different-sex and same-sex

relationships, there may be residual

confounding from poorly measured or

unmeasured characteristics, such as

education and homophily within rela-

tionship dyads.

Despite these limitations, this research

provides important empirical evidence

on the discrimination–health relationship

among sexual minorities. To our knowl-

edge, this study is also the first to docu-

ment sexual orientation disparities in

long-term health conditions in Australia,

a setting with universal health care and

marriage equality. Our study also boasts

important strengths relative to other

studies that have investigated sexual ori-

entation health disparities. With our

sample comprising more than 130000

individuals in same-sex relationships,

this analysis provides the large sample

needed to investigate rare outcomes for

sexual minorities. This has also enabled

us to provide robust estimates for im-

portant subgroups that, to our knowl-

edge, have not been investigated before.

Public Health Implications

Compared with other Organization for

Economic Co-operation and

Development countries, Australia is

generally more progressive for sexual

minority rights.31 More recently, Austra-

lia has seen considerable progress in

counteracting discriminatory policies,

including the strengthening of antidis-

crimination protections (e.g., the 2013

Sex Discrimination Amendment), the

widespread abolition of conversion

therapy, and, notably, the legalization

of same-sex marriage. However, de-

spite this progress, here we have docu-

mented stark health disparities by sex-

ual orientation and a strong gradient in

these health outcomes by stigma. That

these disparities remain, even 4 years

after marriage equality, highlights the

urgent need for action and greater pro-

tections for sexual minorities in Austra-

lia. Our results suggest that younger

populations and those living in more

socioeconomically disadvantaged

regions are at particular risk of adverse

health outcomes and should be priori-

tized in policy efforts.

When considering these results in

the context of similar research on stig-

ma and health care use among sexual

minorities,12,13,18 it is plausible that sex-

ual minorities living in more stigmatiz-

ing environments may be less able to

access affirming, safe, and inclusive

care. Enhancing equitable access to

health care, especially mental health

services, is therefore crucial. However,

addressing the underlying causes of

these disparities is equally, if not more,

important. As previous research has

shown that laws can shape attitudes,32

it is clear that structural and policy

changes will continue to play an impor-

tant role. Beyond these structural

changes, more research is needed to

understand what interventions can

shape attitudes toward sexual

minorities.

Our results also suggest that more

knowledge is needed regarding the

mechanisms underlying these broader

disparities. Future research should aim

to assess whether sexual orientation

health disparities are changing in re-

sponse to policy variation, consider the

influence of past exposure to social

stressors and stigma on health, and in-

vestigate other outcomes including

mortality and utilization of acute health

care services. More research on the

pathways through which stigma

impacts sexual minority health is also

necessary. Finally, expanding this re-

search to consider health outcomes

among broader populations of sexuali-

ty, gender, and bodily diverse people is

crucial. Improving population-level data

collections of Australians will be critical

for this work. In particular, proposals to

include questions on sex, gender, varia-

tions of sex characteristics, and sexual

orientation in Australia’s 2026 Census33

should be strongly encouraged. Never-

theless, policymakers and community

organizations should draw on this and

other research to advocate sexual

minority health.
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Helm-Murtagh and Erwin provide a

timely and insightful examination

of the leadership capabilities required

to navigate the challenges exposed by

the COVID-19 pandemic and astutely

identify the importance of such key

skills as effective communication, stra-

tegic thinking, and the ability to forge

partnerships.1 However, the authors

fall short in emphasizing the core posi-

tion of community engagement in pub-

lic health leadership, thus missing an

important opportunity to underscore

the necessity of actively involving and

empowering communities in the

decision-making processes that shape

their health and well-being.

The impact of the COVID-19 pandemic

on marginalized communities was dis-

proportionate, with Black, Hispanic, and

Indigenous populations experiencing

higher rates of COVID-19 cases, hospitali-

zations, and deaths than their White

counterparts.2 These disparities are root-

ed in long-standing structural inequities,

including limited access to medical

resources, housing shortages, and eco-

nomic fragility.3 In this context, public

health leaders urgently need to elevate

community engagement to a strategic

priority and recognize it as a key lever to

alleviate health inequalities. For example,

the Detroit Community–Academic City

Research Center has demonstrated the

powerful effectiveness of community-

based participatory research in over-

coming health inequalities. By engaging

community members as equal partners

in research and intervention design, it

has successfully implemented cultur-

ally tailored interventions that have

improved health outcomes and built

community capacity.4

What’s more, community engage-

ment is the cornerstone of building

trust and ensuring the sustainability of

public health interventions. During the

COVID-19 pandemic, community health

workers were a bridge between public

health agencies and marginalized com-

munities. The experience of Chicago,

Illinois, shows that community health

workers were instrumental in providing

culturally and linguistically appropriate

education, implementing contact trac-

ing, and connecting families to social

services.5 With community members’

deep trust, community health workers

successfully mitigated the impact of

the epidemic on vulnerable groups,

highlighting the importance of equip-

ping public health leaders with the skills

to effectively engage and partner with

communities. However, the authors

failed to adequately explore how public

health leadership training can be reim-

agined to prioritize community engage-

ment as a core competency. Facing the

future, how can we ensure that leaders

are prepared to build authentic, recip-

rocal relationships with the communi-

ties they serve?
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We appreciate Wu and Lin’s clarifi-

cation and amplification of the

public health leadership themes we

identified as crucial in our recent article

“Building a New Generation of Public

Health Leaders Forged in a Public

Health Crisis.”1 Wu and Lin correctly

highlight the importance of community

engagement in public health leader-

ship, pointing out that active communi-

ty involvement and empowerment in

the actions and decisions designed to

improve their health and well-being

is critical to the success of such

efforts, particularly in marginalized

communities.

We could not agree more, and we

suggest that our viewpoints are tightly

aligned. As we note in the discussion of

one of our seven leadership themes,

“Forge, Facilitate, and Promote

Partnerships,” creating community

partnerships is critical to public health

practice, especially during a public

health crisis. Furthermore, this requires

both systems thinking and the disci-

pline to resist the urge to “go it alone.”

We reference several case studies in

our leadership textbook, Leadership in

Practice: Essentials for Public Health and

Healthcare Leaders, in which community

partnerships were key in COVID-19

mitigation efforts and in getting CARES

(Coronavirus Aid, Relief, and Economic

Security Act) aid to highly vulnerable

communities of color.2

We thank Wu and Lin for providing

additional examples of the power of

community engagement in the success

and sustainability of public health inter-

ventions and for providing us with this

opportunity to reinforce its criticality as

a leadership theme for the next gener-

ation of public health leaders.
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“Strategies to Improve COVID-19

Vaccination in a Pregnant,

Marginalized Population: Quality Im-

provement Project” by Bakhai et al.1

is an interesting article. The quality im-

provement (QI) initiative the authors

describe used lean six sigma techni-

ques to increase pregnant women’s

COVID-19 immunization rates at a

western New York State federally

certified health center. Knowledge

gaps, inadequate health literacy, and

multiple preferred languages were

among the obstacles that the QI

project team discovered. Motivational

interviewing sessions, multilingual

resource creation, and education for

patients and community health

workers were among the interventions.

Within six months, there was a significant

increase in immunization rates: from

30.0% to 48.0% according to data

analysis.

The difficulties in delivering interven-

tions across varied populations with

different language preferences and

literacy levels may be a weakness of the

methodologies used in this QI project.

The effectiveness and reach of using

community health workers as the main

channel for informational campaigns

and vaccination campaigns may be

constrained. Furthermore, the intricacy

of factors affecting vaccination rates

may not be adequately captured by

data analysis techniques, such as statis-

tical process control charts and weekly

run charts.

To better understand the unique

needs and preferences of the communi-

ty regarding receiving health information

and immunizations, future directions for

this project should consider conducting

additional community engagement.

Expanding the scope of stakeholders

to include local leaders and community

organizations may help to increase

overall immunization rates and the

effectiveness of such programs. Fur-

thermore, investigating cutting-edge

communication techniques, such as

social media campaigns and digital

outreach, could help raise the knowl-

edge of and adherence to immuniza-

tions of women in marginalized

communities.

Sustaining the gains made by this QI

initiative will require ongoing assess-

ment and monitoring of vaccination

rates in addition to input from patients

and community health workers. Build-

ing on the effectiveness of the interven-

tions put in place, the QI team should

think about stepping up efforts to ad-

dress more health care inequities in

the community and improve the

general health outcomes of the people

the health center serves. To improve

vaccination rates and general health eq-

uity, collaboration with public health

organizations and other health care pro-

fessionals may be helpful in developing

a more thorough and long-lasting

strategy.
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The cornerstone of this quality im-

provement (QI) project, “Strategies

to Improve COVID-19 Vaccination in a

Pregnant, Marginalized Population,”

was its individualized, patient-centered

approach tailored to multilingual, di-

verse, and marginalized populations.

Central to patient-centered care are

the three foundational elements used

in this QI project: respect for each

patient’s values and preferences, pro-

viding comprehensive information and

education, and offering emotional

support to alleviate fear and anxiety.1

Additionally, the integration of trusted,

multilingual women community health

workers plays a pivotal role in addres-

sing patients’ attitudes and beliefs to-

ward vaccination, which is fundamental

to changing health behaviors.2

The QI study highlights the crucial role

of community health workers in enhanc-

ing vaccination rates and improving

health outcomes locally, which can be

expanded globally, emphasizing their

importance in achieving immunization

access and equity in underserved

communities worldwide. Policymakers

should advocate that community health

workers be integrated into national

health systems as formal health workers,

improve data collection for better health

system planning, and strengthen supply

chain planning and management.3

Although we appreciate the com-

ments of Daungsupawong and Wiwa-

nitkit on the limits of the selected

statistical process, the statistical pro-

cess control charts and run charts are

the analytic tools recommended for QI

projects.4 Future directions could in-

clude a control group from a similar

patient population to overcome this

limitation. We commend the merits of

public health campaigns to increase

health equity. However, we believe

these initiatives might inadvertently

exclude our target population because

of significant language barriers and

disparities in digital access.

Factors such as low patient digital liter-

acy and limited broadband access, col-

lectively called the “digital divide,” may

affect the viability of health care solutions

involving digital technologies and tools.5

An equitable digital health care approach

acknowledges that different populations

may need a tailored approach to ensure

equity. Despite the potential benefits of

digital health care technologies and pub-

lic health campaigns in addressing health

care disparities, we must be mindful of

substantial disparities stemming from

digital access, language barriers, and

socioeconomic status.

Furthermore, we agree with Daung-

supawong and Wiwanitkit’s recommen-

dations for continued engagement with

stakeholders to identify the unique

needs and preferences of the commu-

nity and develop targeted digital cam-

paigns that will resonate with the

intended audience. We acknowledge

the limitations of a QI project in a pri-

mary care setting in relation to sustain-

able public health initiatives to improve

health equity. To address these limita-

tions we intend to broaden the stake-

holders’ base to include local leaders

and community organizations.
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