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Hank Aaron, Robert F.
Kennedy Jr, and the
Public’s Health

Alfredo Morabia, MD, PhD

Editor in Chief, AJPH

The tale of Hank Aaron, Robert F.

Kennedy Jr, and the public’s health

highlights the vital importance of quali-

fied leaders in public health institutions.

As a public health historian and editor

of a premier public health journal, I re-

flect on this recent history as we face a

new administration.

On January 22, 2021, Henry Louis

“Hank” Aaron—Baseball Hall of Famer

and the man who broke Babe Ruth’s

all-time home-run record—passed

away in his sleep at the age of 86 years.

Just 2weeks earlier, Aaron had been

vaccinated against COVID-19 at a

Morehouse School of Medicine clinic in

Atlanta, Georgia.

Shortly afterward, Robert F. Kennedy

Jr, chairman of Children’s Health De-

fense and now being considered as

secretary for the Department of Health

and Human Services, claimed Aaron’s

death was “part of a wave of suspicious

deaths among the elderly closely fol-

lowing administration of COVID

vaccines” (https://bit.ly/4fET3iq).

THE PUBLIC HEALTH
APPROACH TO
AARON’S DEATH

Kennedy’s claim, implying the vaccine

caused Aaron’s death, reflects a funda-

mental misunderstanding of how evi-

dence-based public health operates.

While it is impossible to determine

counterfactuals—whether Aaron would

have survived without vaccination—

public health evaluates risks at the pop-

ulation level.

To assess this event properly, two key

questions must be considered:

1. What was the likelihood of Hank

Aaron dying the week he did if he

had not been vaccinated?

Aaron was 86 years old and likely

experienced cardiac arrest or sud-

den death, a common occurrence

at his age. By January 22, 2021,

more than 11 million people aged

65 years and older in the United

States had already received the

vaccine. Among this group, thou-

sands of cardiac arrests and sud-

den deaths would have been

expected based solely on age-

related mortality. Aaron’s risk of

death that week was high, irrespec-

tive of his vaccination status.

Continued on page 109...

HISTORY CORNER

2 YEARS AGO

Historic Redlining Prac-
tices and Contemporary
Determinants of Health in
the Detroit Metropolitan
Area

The patterns identified through

this study suggest variations in the

distribution of widely used determi-

nants of health, some 80 years

after the HOLC [Home Owners’

Loan Corporation] grading system

was implemented. Our findings are

consistent with existing studies that

demonstrate that HOLC grades are

associated with the contemporary

distribution of risk and opportunity

and that those distributions are as-

sociated with racial inequities in

health. . . . Furthermore, our find-

ings provide an example of the per-

sistent effects of structural racism,

or racist ideologies that are embed-

ded in social policies. Neighbor-

hoods with larger proportions of

Black residents were more likely to

be redlined; those neighborhoods

remain disproportionately Black in

contemporary Detroit. The contri-

butions of those historical policies

to differential patterns of invest-

ment, governance, and environ-

mental exposures and to contem-

porary racial inequities in health

offer one example of racism as a

structural driver of health

inequities.

From AJPH, Supplement 1 2023,

pp. S54–S55, 144 words
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2. What was the likelihood the vaccine

caused Aaron’s death?

Sudden deaths directly caused by

the Moderna COVID-19 vaccine are

exceedingly rare. A report from the

National Academy of Medicine

found the evidence insufficient to

establish any causal relationship be-

tween COVID-19 vaccines and sud-

den cardiac events and rejected a

causal link with myocardial infarction

(https://bit.ly/4eGSEe3; p. 5).

Furthermore, the World Health Orga-

nization has highlighted the immense

benefits of vaccination, particularly

among older adults, estimating a 62%

reduction in COVID-19 mortality in indi-

viduals aged 80 years or older (https://

bit.ly/3ZM9cgo).

The timing of Aaron’s death, though

coincidental, does not support

Kennedy’s claim. His passing is better

explained by age-related risks, whereas

attributing it to the vaccine remains

speculative and dangerous.

THE DANGER OF
ANECDOTAL REASONING

Claims like Kennedy’s undermine public

trust in vaccines and endanger lives.

During the COVID-19 pandemic, misin-

formation played a tragic role in vaccine

hesitancy, leading to preventable deaths.

Research by Woolf et al. published in

AJPH demonstrated that excess mortality

during the pandemic disproportionately

occurred in states with Republican gov-

ernors, where vaccine uptake was lower

in people aged younger than 65years

(https://bit.ly/4gibwkW). The 10 states

with the highest excess death rates were

West Virginia, New Mexico, Mississippi,

South Carolina, Wyoming, Louisiana,

Arizona, Kentucky, Arkansas, and

Alabama. Accurate, evidence-based com-

munication about vaccines’ life-saving

effects is essential to prevent such

outcomes.

The reasoning behind Kennedy’s

claim reflects a lack of familiarity with

the population perspective—a founda-

tional principle of public health. This ap-

proach, first pioneered in 1662 by John

Graunt, uses data to identify patterns

and relationships in health outcomes. It

requires specialized training and is not

something that can be improvised or

based on anecdotal observations.

THE BROADER
IMPLICATIONS OF
FLAWED REASONING

The logic Kennedy applies to Aaron’s

death—extrapolating causality from

single events—threatens to undermine

well-established public health policies.

For example, consider the causal link

between smoking and lung cancer.

While only about one in 10 heavy smo-

kers develops lung cancer, the relation-

ship is undeniable when comparing

heavy smokers to nonsmokers: the risk

of lung cancer is 20 times higher in

smokers. Following Kennedy’s reason-

ing, one might question the link be-

tween smoking and cancer simply be-

cause not all smokers are affected—a

dangerous regression in understanding

causality.

Such flawed reasoning has real-world

consequences. Public health leaders

must be equipped with the expertise to

approach health issues systematically,

relying on evidence rather than

speculation.

THE VITAL NEED FOR
PUBLIC HEALTH
EXPERTISE

As I wrote at the beginning of this piece,

the tale of Hank Aaron, Robert F.

Kennedy Jr, and the public’s health has

profound implications for who should

lead our public health institutions. The

Department of Health and Human Ser-

vices, the Centers for Disease Control

and Prevention, the Food and Drug Ad-

ministration, and the Environmental

Protection Agency require leaders with

specialized training in public health.

Public health is a science, grounded

in rigorous data analysis and a popula-

tion-based perspective. It cannot be im-

provised. Decisions affecting millions of

lives demand expertise, not anecdotal

reasoning or personal biases. As we en-

ter a new administration, we must pri-

oritize leadership that upholds these

principles.

DOI: https://doi.org/10.2105/AJPH.2024.307945
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Telehealth Is Necessary,
But Not Sufficient, for
Equitable Access to
Quality Abortion Care
Elizabeth Janiak, ScD

ABOUT THE AUTHOR

Elizabeth Janiak is with Brigham and Women’s Hospital, Harvard Medical School, and the
Harvard T. H. Chan School of Public Health, Boston, MA.

See also Godfrey et al., p. 221.

In the more than two years since the

Dobbs v Jackson Women's Health Or-

ganization decision (Dobbs; https://bit.

ly/48QT9B0) overturned Roe v Wade

(Roe; https://bit.ly/4ezjnco) and elimi-

nated the federal right to abortion, the

landscape of abortion access has chan-

ged dramatically in the United States.

Hundreds of thousands of individuals

have crossed state lines to obtain

in-person abortion care, while abortion

provision via telehealth has grown in-

creasingly common,1 and the overall

number of abortions appears to be

up from prepandemic numbers, at

1 037000 in 2023 versus 863320

in 2017.2,3

Telehealth abortion usually involves

the prescribing of an evidence-based

two-drug regimen that includes miso-

prostol, a common drug in obstetric

settings, and mifepristone, also known

as the “abortion pill.” Although this regi-

men can be used to self-manage an

abortion without clinician involvement,

it is more commonly prescribed in the

formal health care system, both by pro-

viders affiliated with brick-and-mortar

clinics and, increasingly, in “virtual clin-

ics,” such as the one described by God-

frey et al. in this issue of AJPH (p. 221).

In their analysis, Godfrey et al. found

that, before the Dobbs decision, resi-

dential distance to the nearest

in-person abortion provider was corre-

lated with an increased rate of fulfilled

requests for telehealth medication

abortion, even after controlling for

area-level covariates that serve as

proxy measures of barriers to abortion

care. An increase of 100 miles in

county-level distance to an abortion fa-

cility was associated with a 61% higher

per capita rate of abortion utilization in

this care model.

The findings of Godfrey et al. under-

score the crucial role of telehealth

abortion in providing access to indivi-

duals who do not live near an in-person

abortion provider, a population whose

numbers have dramatically increased

in the context of new legal restrictions.

Immediately after Dobbs was decided,

an estimated 33% of pregnancy-

capable people in the United States

lived more than 60 minutes from an

abortion facility, versus 15% before;

more state bans and abortion clinic

closures have occurred since.4

Robust evidence demonstrates that

abortion via telehealth is safe and effec-

tive. Broadly, abortion care is a low-risk

intervention, on par with common mi-

nor dental procedures, and has vastly

lower mortality and morbidity rates

than carrying a pregnancy to term.5

Delivery of medication abortion via tele-

health, although studied previously in

academic trials, became widespread

in practice out of necessity during the

early, acute phase of the COVID-19

pandemic. The “no-touch” protocols

developed in this era delineated that a

fully remote model of care delivery is

appropriate for individuals at low risk

for ectopic pregnancy whose pregnan-

cy can be dated without a physical

exam or ultrasonography.6

British data from tens of thousands of

individuals cared for using a hybrid mod-

el demonstrated that this no-touch

method is safe and highly effective at

scale. In this model, providers offered tel-

ehealth abortion to individuals whose

pregnancy dating they were confident in

and provided in-person care to those

with uncertain pregnancy dating. The

results showed that 98.8% of individuals

completed the abortion without requir-

ing surgical intervention.7 The promulga-

tion of telehealth for abortion, and the

resulting data demonstrating the safety

of this care delivery model, prompted

the US Food and Drug Administration

(FDA) to permanently lift a previous

in-person dispensing requirement for

mifepristone in January 2023, thereby

opening the door to telehealth abortion

as a routine practice. At this time, how-

ever, the FDA has left in place other

onerous and medically unnecessary

regulations on howmifepristone is pre-

scribed and dispensed.

Although the safety and efficacy of

telehealth medication abortion is clear,

many aspects of the patient experience

with telehealth abortion have yet to

be robustly explored. In the present
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landscape, pregnant people choose tel-

ehealth medication abortion under

conditions of legal restriction and high

levels of social stigma. In these circum-

stances, they may find the telehealth

model optimal; however, it is unknown

how many of these individuals would

prefer to receive in-person care in the

absence of such barriers. It is clear

that, as Godfrey et al. found, younger

people seem to utilize telehealth abor-

tion at higher rates. It remains unclear

whether there are disparities in use

according to race, ethnicity, socioeco-

nomic status, and other sociodemo-

graphic factors. Future research on

how people choose and experience dif-

ferent models of abortion care should

focus in more depth on understanding

preference alignment and satisfaction

and how these factors vary by patient

demographics and thereby contribute

to health inequities.

Regardless of whether telehealth

medication abortion is an ideal method

of care delivery for all individuals, it is

already clear it is not an appropriate

method for some. Medication abortion

using the standard mifepristone–

misoprostol regimen is highly effective

through at least 11 weeks of pregnan-

cy, and most providers do not offer

medication abortion at later stages of

gestation.8 Before the Dobbs decision,

12% of abortions in the United States

were obtained at 12 weeks or later in

gestation; individuals obtaining care at

this stage are often the most socially

disadvantaged and have been delayed

by structural barriers.9 As clinics close

and care becomes more difficult to ob-

tain, the number of people needing

abortion at a gestational age when

medication abortion is not routinely of-

fered may increase. In addition, indivi-

duals in need of confidential care, such

as minors without parental support

and adults living with intimate partner

violence, may find that procedural

abortion better protects their privacy.

Moreover, physical abortion clinics

are crucial safety net health care provi-

ders. Many of the clinics that provided

in-person abortion care to millions of

people in the Roe era offered additional

benefits. These included access to

medical translators, the ability to bill in-

surance for those with coverage, and

connections to the larger health care

and social service systems for patients

needing further services. Many clinics

also offered postabortion contracep-

tion and, in many cases, a wide array of

other sexual and reproductive health

services to those who were not

pregnant.

The long-term future of abortion ac-

cess in the United States is unclear.

Since the Dobbs decision, large majori-

ties of voters have generally voted in

favor of state-level abortion rights

expansions. At the same time, many

legislators and advocates continue to

favor a national abortion ban. To en-

sure the equitable access to the

patient-centered, preference-aligned

abortion care that every person

deserves requires an array of policy

changes. As data from Texas, which

implemented its near-total abortion

ban before any other state (September

2021), have made clear, abortion bans

are killing pregnant people and must

be lifted.10 However, this change alone

will not ensure access.

Evidence-based abortion policy

would include the full decriminalization

of self-managed abortion in every state

as well as deregulation of mifepristone

to allow routine dispensing in the same

fashion as other medications.11 Every

person deserves a meaningful choice

between procedural and medication

abortion and, for those who choose

medication abortion, the ability to

access this care via telehealth if they

prefer and are medically eligible. In a

barrier-free world, it is likely many

patients will choose telehealth because

of its convenience. As abortion current-

ly remains legal in more than half of US

states and is becoming more accessible

around the globe, a clearer landscape

of truly patient-centered abortion care

may emerge, even as restrictions in-

crease elsewhere. Telehealth will surely

continue to play a vital role in realizing

this vision.
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In 1996, the Personal Responsibility

and Work Opportunity Reconciliation

Act (PRWORA) was enacted as a biparti-

san measure that set time limits on re-

ceiving welfare benefits and imposed

work requirements for many recipi-

ents.1 The PRWORA included a lifetime

ban on Supplemental Nutrition Assis-

tance Program (SNAP) benefits for

people with drug-related felony

convictions—a ban subject to state

modification. The PRWORA was imple-

mented at a time when mass incarcera-

tion had skyrocketed because of the

overcriminalization of drug use and

possession, which contributed to ap-

proximately one million arrests annual-

ly2 and sparked a public health crisis.

About 58% of people incarcerated in

prisons and 63% incarcerated in jails

meet the Diagnostic and Statistical Man-

ual of Mental Disorders, Fourth Edition

(Washington, DC; American Psychiatric

Association; 1994) criteria for drug

dependance or abuse.3

At the end of 2022, about 1 in 48

adult US residents (2.1%) were under

some form of correctional supervision,

with approximately one third

(1 827600) incarcerated in prisons

or jails and more than two thirds

(3 668800) on probation or parole.4

Each year, an estimated 10817398

individuals are released from the car-

ceral system; approximately 609854

people were released from prison in

2019.5 Given the large number of indi-

viduals released from the carceral sys-

tem plus the number on community

corrections, there are millions of indivi-

duals who need support to become

successful community members.

In this issue of AJPH, Shah et al.

(p. 170) mapped state SNAP bans for

felony drug convictions between 2004

and 2021. As of 2021, all but one state

has overturned the federal SNAP ban,

and 23 states have enacted modified

SNAP bans. Of states with modified

bans, 13 require parole or probation

compliance, 12 require drug treatment,

7 require drug testing, and 9 have

limited eligibility for certain populations

related to multiple drug felony convic-

tions, higher-level felony drug convic-

tions, or a temporary six-month ban for

all individuals with a felony drug convic-

tion. The restrictions of the modified

bans continue to pose challenges

to this population receiving SNAP

benefits.

SNAP is intended to provide nutri-

tious food and prevent food insecurity

among low-income households. Food

insecurity is pervasive among the

justice-affected population. A study of

people recently released from prison

found that 91% experienced food inse-

curity.6 Another study found that nearly

75% of people on probation experi-

enced food insecurity, even with SNAP

participation.7 These studies highlight

the disproportionate rates of food inse-

curity experienced by this population

and the critical need for SNAP benefits

above the current allotment provided.

Food insecurity is associated with poor

health outcomes, including an in-

creased risk of developing chronic

health illnesses, mental health condi-

tions, and medication and resource

shifting. This further exacerbates the

adverse health conditions in justice-

affected populations.

For most states, only those with drug

felonies are subject to the SNAP ban.1

Most individuals that enter the carceral

system have substance use disorder.

Because one state still has the full

SNAP ban and many others have modi-

fied bans, these bans—which are not

enacted for other felonies or health

conditions—increase the barriers to

participation in SNAP among people

with substance use disorder. This fur-

ther creates punitive policies among a

group that perpetually faces stigma

and discrimination. The sentence un-

der correctional supervision is the pun-

ishment associated with the felony,

but these punitive policies are biased

against this population and extend

punishment beyond the term of their
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original sentence. SNAP eligibility is

meant to be based on income to assist

with providing food and addressing

food insecurity, which are critically

needed for this population. The SNAP

bans may preclude receiving SNAP ben-

efits among a group that otherwise

would be eligible based on low incomes,

further contributing to their experi-

ences of strikingly increased levels of

health inequities.

Some of the stipulations of the modi-

fied bans continue to make it challenging

for individuals with felony drug convic-

tions to participate in SNAP. For exam-

ple, participating in drug treatment

programs can be extremely challenging

because there are many barriers to par-

ticipating in drug treatment, such as

cost, access to insurance, ability to afford

the program, geographic limitations, and

placement availability. It is also likely that

the cost to administer drug tests and

treatment are higher than the cost of

providing SNAP benefits.8

Some states with a modified SNAP

ban require compliance with parole or

probation. Community parole violations

occur primarily because of new arrests,

breaking curfews, failing to report to a

parole officer, and failing drug tests.

Many violations related to breaking cur-

few or failing to report to officers often

relate to issues with transportation and

jobs with inflexible work hours that pre-

vent individuals from attending regular

appointments with their parole officers.

Individuals with a history of felony

convictions need support to be suc-

cessful in the community, especially

because they have more difficulty with

employment. Jobs available for this

population tend to provide lower wages

and have less wage growth, which in-

crease the risk of experiencing food in-

security. Food insecurity increases the

risk of adverse health conditions, which

can affect one’s ability to stay employed

and further compromise health and

economic well-being.

The period within one year after re-

lease from incarceration is a time of

high risk of recidivism. A study found

that providing SNAP benefits to newly

released drug offenders was associated

with a 2.2% decrease in returning to

prison within one year9 and that the

adoption of the SNAP ban was associat-

ed with a 9% increase in financially mo-

tivated recidivism.10 In a qualitative

study of people on probation supervi-

sion, individuals reported that they do

not want to engage in drug sales or other

felony activities, but if they are unable to

become employed because of their felo-

ny convictions and need to provide for

their family, they feel forced into these

behaviors to survive.11 Additionally, there

are adverse consequences for inter-

generational well-being. If someone is in-

eligible to participate in SNAP because of

a felony drug conviction, the individual is

not accounted for in the monthly bene-

fits distributed to that household, leading

to less money for the household and

adjustments to their dietary intake based

on the reduced amount of benefits.

Shah et al. report on the SNAP bans

that are current in almost half of the

states in our country. SNAP bans have

not curbed the use or sales of drugs in

our country. Additionally, Black/African

American and Hispanic/Latino indivi-

duals are more likely to be convicted

of drug felonies than are their White

counterparts, even when drug use is

the same.12

These bans make it difficult for peo-

ple with felony drug convictions to par-

ticipate in SNAP, which increases the

risk of recidivism, food insecurity, and

poor health outcomes in a population

that experiences disproportionate

levels of health disparities. It is critical

to conduct research to further assess

the impacts of these bans on this popu-

lation. Proponents of the SNAP ban

may challenge amendments to these

policies as they argue in favor of wel-

fare reform, combating drug use, and

promoting community safety. Because

these bans have not been effective

at reducing drug use or sales, focus

should be on policies that help people

convicted of drug felonies with gainful

employment and services to become

successful community members. Be-

cause of the numerous inadequacies

in accessing determinants of health in

this population, policies should focus

on improving access instead of contrib-

uting to longer-term punishments that

affect individuals, their families, and

communities.
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Pregnancy planning and intention

are constructs that have long

been used to guide public health

efforts and research.1 Reducing the

rate of unintended pregnancies has

been a major motivation of contracep-

tion campaigns. Long-acting reversible

contraception (LARC) has been favored

for its high effectiveness and low

failure rates, leading to its promotion

by health organizations such as the

American College of Obstetricians and

Gynecologists.2 Delaware, like many

states, launched a statewide contracep-

tive access initiative from 2015 to 2020

known as DelCAN (Delaware Contra-

ceptive Access Now) to improve access

to all contraceptives, including LARC,

with a primary goal of reducing unin-

tended pregnancy.3

Targeted counseling, using a “tiered

effectiveness” approach with LARCs as

the preferred method, was a signature

tenet of many of these campaigns.

However, a recent shift to prioritizing

patients’ values, preferences, and lived

experiences in contraceptive counsel-

ing and decision-making from solely

efficacy-based counseling is now

recommended.4 This guidance along

with studies exploring individual’s prefer-

ences when selecting contraception and

the complex attitudes toward contracep-

tion failure and pregnancy have led to

the collective call for improved metrics

in reproductive health research.

Following a trend away from research

that focuses on LARC’s usefulness in

pregnancy prevention, Rendall et al.

analyzed LARC’s potential to increase

“intended pregnancies and births,”

employing a valuable linked data set

to reframe the metrics of success of

Delaware’s statewide contraceptive

access initiative.5 Using the Delaware

Medicaid administrative database and

the PRAMS (Pregnancy Risk Assessment

Monitoring System), the authors

modeled births and birth intended-

ness following Medicaid-covered LARC

removals by using LARC removal as a

proxy for pregnancy planning.

In showing that the proportion of

intended births within three years of

LARC removal was higher than the

proportion of all Medicaid-covered

births, particularly in women younger

than 30 years, Rendall et al. concluded

that LARC was used successfully to

enable reproductive autonomy by

enhancing an individual’s ability to

achieve birth at their chosen time.

Furthermore, the authors found that

despite a higher proportion of Dela-

ware Medicaid LARC removals occur-

ring at younger ages than those of

privately insured women (41.6% vs

23.5% among aged<25 years), more

than 60% of births in the Delaware

Medicaid group were intended, includ-

ing 60.7% among those aged 15 to

20 years and 62.8% among those aged

21 to 24 years. Thus, the authors argue

that the use and removal of LARC to

ensure desired birth timing are impor-

tant data to consider as we move away

from conceptualizing LARC solely as a

tool to prevent “unintended” pregnan-

cies, especially among young people,

and toward a personalized care model

in which desired pregnancy timing is

unique.

This analysis, however, continues to

frame pregnancies in a dichotomous

system of intended versus unintended,

planned versus unplanned, good ver-

sus bad. Intendedness as an outcome

measure is flawed both methodologi-

cally and conceptually. Methodologi-

cally, intendedness is a retrospective

measure subject to recall bias.6 Concep-

tually, intendedness lies in the assump-

tion that birthing people view pregnancy

as an event they can always or should

plan although there is significant evi-

dence regarding the complexities of

people’s values, experiences, and life

circumstances.7

Furthermore, intendedness does

not capture how someone may feel

about a pregnancy once it occurs,

including feelings of ambivalence,

acceptance, or welcoming.1,6,8 In the

data of Rendall et al., it is difficult to

state that simply because a LARC was
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removed a pregnancy was intended as

both the goal and in the timing. The

data also do not account for the fluidity

in contraceptive decision-making sepa-

rately from pregnancy intendedness.9

Although the authors subsequently

narrow the analysis to patients who

responded positively to pregnancy

intendedness survey questions, this

approach continues to assume a binary

and problematic dichotomization of

intendedness.

Statewide initiatives, such as Delaware’s

DelCAN initiative, have been instrumental

in improving statewide access to de-

sired contraceptive care. However, as

previously discussed and as Rendall

et al. reference in the introduction,

“LARC-first” efforts are often criticized

for their potential to endanger repro-

ductive autonomy by prioritizing public

health goals of pregnancy prevention

and reduction of unintended pregnan-

cies over individual patient-centered

goals. Some statewide programs had

the primary goal of removing barriers

to desired LARCs and thus did employ

nuanced counseling tactics and use

shared decision-making. However, the

funding for many of these programs

and the metrics of success still often

centered on pregnancy prevention.

This is especially true for those who are

younger and of lower income, which

sends a clear message regarding whose

pregnancies are and are not societally

valued.

LARCmethods have also been criti-

cized for threatening patients’ contracep-

tive autonomy because of the inability to

discontinue the method independently:

without the added barrier of finding

access to care for LARC removal. Unlike

other contraceptive methods that

patients can easily stop themselves,

LARC methods require in-person

clinician appointments for removal.

LARC users may face many potential

barriers to removal, including cost, lack

or loss of insurance coverage, transpor-

tation, and inability to schedule an ap-

pointment.10 Additionally, studies have

demonstrated clinician barriers to re-

moval, including clinician resistance to

removal or attempts to persuade delay-

ing early removal in patients who wish

to discontinue their LARC.11 These bar-

riers may be even more pronounced in

younger or lower-income patients who

already face discrimination in reproduc-

tive health care.

Finally, the authors used a large

health services data set to provide in-

sight into statewide trends among a

large sample. Although health services

data can be very useful for providing

big-picture trends and can allow well-

powered analyses, using health ser-

vices data as a proxy for reproductive

health outcomes has its unique short-

comings. For example, there are several

reasons patients desire LARC removal,

including side effects, desire to change

contraceptive methods, and even re-

productive coercion and intimate part-

ner violence. Simply using the Current

Procedural Terminology code for device

removal does not imply that the patient

intended a subsequent pregnancy,

but only that they underwent LARC

removal. Conversely, lack of Current

Procedural Terminology codes for

removal does not equate to a patient

not desiring pregnancy, as many

patients who do desire pregnancy may

face the aforementioned barriers to

LARC removal despite pregnancy inten-

tion. In addition, other contraceptive

methods that are independently

stopped without requiring interaction

with the health system or a Current

Procedural Terminology code are diffi-

cult to capture and therefore compare

with LARC removal.

Additionally, health services data in-

clude only those who interact with the

health system, in this case, only those

who had Medicaid insurance during

the study period. Patients who did not

have access to LARC removal, whether

they lost previous Medicaid insurance

or experienced other barriers, were not

included in this data set. The exclusion

of these patients from health services

data not only skews the generalizability

of these studies, but it also often

ignores or flattens the experiences of

those who are left out of the health

care system. Consequently, health

services study designs, such as those

in this study, are more likely to exclude

racial or ethnic minorities and low-

income patients, who are subject to a

higher rate of structural barriers to

care. Thus, alternative metrics and

study designs are needed to add

additional context to the authors’

findings, capture the complexity of

reproductive decision-making, and

increase inclusivity of the overall

population.

In sum, Rendall et al. provide a unique

analysis regarding LARC removal

framed in the context of subsequent

intended pregnancy. Such health ser-

vices analyses are critical to assessing

the impact of large statewide public

health initiatives that reduce barriers to

desired contraceptive care. For many

patients, LARC can be a tool that contri-

butes positively to reproductive autono-

my and justice through ideal birth timing

by allowing prevention of pregnancy

when not desired and removal when

pregnancy is desired. Yet, that is not the

experience or goal for LARC use for all

patients.

A tension exists, then, between

desiring and pursuing the public health

goals and clinical goals of reducing

unintended pregnancies and reducing
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barriers to care, especially for those

who are underserved—with the

patient-centered goal of ensuring that

contraceptive care is autonomous,

nonbiased, and just. We must invest

in contraceptive measures that better

capture the subtleties of contraceptive

desire and pregnancy goals—which

exist across a continuum, rather than a

binary framework—so that future large

contraceptive initiatives and the resultant

analyses of their impact situate results in

frameworks that reflect patients’ goals,

experiences, and care.
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C ities are generally healthier with

trees than without. Two well-

described benefits are reducing excess

heat and mitigating psychological

stress. Other benefits include better

mental health (less anxiety and im-

proved mood) and favorable effects on

cardiovascular function.1 Trees may

also reduce air pollution, increase ac-

tive living, and support social cohesion,

but studies on these topics have less-

clear-cut results.2 There are likely to be

health gains from carbon storage, re-

duced storm run-off, and increased

biodiversity, but few studies yet have

investigated these questions.

CITY TREES AND HEALTH

Positive effects are not guaranteed—if

trees are diseased or stressed, or the

species is not a good fit for the local en-

vironment, then the benefits for human

health are likely to be much reduced.

And there may be detrimental effects:

trees may drop boughs, exacerbate al-

lergies, block drains, disrupt footpaths,

consume scarce water, reduce percep-

tions of safety, or, in various ways,

worsen air pollution rather than im-

prove it.

However, if well-chosen and well-

maintained, city trees are an asset, and,

unusually, this resource appreciates

with age.3 City streets provide a special

opportunity to increase tree cover,

because roads of all kinds occupy a

large fraction of the urban footprint.

One study estimated that more than

one third of public green space in cities

is typically road verge—the strips of

grass and plantings between roads and

sidewalks.4

THE HISTORY OF STREET
TREES IN MANHATTAN

In AJPH, John Harris5 wrote about

street trees in Manhattan, New York

City. It is a remarkable story, for two

reasons, at least. One is the duration

of the campaign to establish trees in

Manhattan—it was more than 40 years

before proposals were put into practice.

And the other is that the push for

trees on the street was based on an

argument for better health, rather than

aesthetic or spiritual improvement. The

man at the center of the action was a

New York surgeon, Stephen Smith, and

he rested his case on the health risks of

summer heat and the cooling effect of

tree cover. A hundred years before

anyone used the term “urban heat

island,” Smith understood that high

temperatures were a particular problem

in densely settled cities like New York,

and he was unrelenting in his advocacy

for more trees on city streets.

Smith’s campaign began in 1872 and

included two phases: (1) 30 years lead-

ing up to legislation that required the

New York City Parks Department to

take over management of street trees,

in the cause of better public health,

and (2) the struggle, that went on for

another decade, to get the Parks

Department to act on the legislation.

Why did it take so long? Partly,

according to Harris, it was because the

public health movement was lukewarm

in its support. He argues that the rea-

son for holding back was that greening

the city did not fit with the burgeoning

germ theory of disease. At the end of

the 19th century, sanitation had moved

on from unfocused environmental

improvements to the detection and

control of pathogenic microbes. Maybe

the argument that trees would cool the

city by providing shade and moisture

and would also “clean the air” resem-

bled, in some minds, old-fashioned mi-

asma thinking. Harris writes that when

“a laboratory-based biomedical model

became public health’s future,”5(p68)

trees were left behind.

Despite his claim that street trees

were justified primarily because they

were good for health, Smith argued

that responsibility should rest with

Parks, not Health, and not the Depart-

ment of Public Works. He believed the

Parks administration was less affected

by vested interests (he was thinking

here of Health) and corruption (Public

Works). Maybe he was right, but Smith’s

campaign was not carried along on the

wave of late 19th-century public health

legislation that mandated safe water,

clean air, and the removal of many oth-

er nuisances.

RELEVANCE TO MODERN
PUBLIC HEALTH

We agree with Harris that public health

should be more energetic in its support

for green cities. And, more broadly, the
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story reminds us that public health “can

shape its destiny” if it thinks big, accepts

a Health in All Policies view of the world,

and participates fully in advocacy and

politics. Harris also makes a compelling

case for less laboratory work and more

time in the field.

How might modern day supporters

of street trees adopt or modify Smith’s

methods? Reducing heat probably

remains the most compelling and un-

ambiguous effect of increasing street

tree cover, and with a warming climate,

this benefit will be amplified. A recent

health impact assessment estimated

that increasing tree coverage to 30%

would cool 93 European cities by an av-

erage of 0.4�C (0.72�F) during summer-

time (compared with conditions in

2015) and save about 2644 premature

deaths a year.6 Contemporary con-

cerns with health equity and environ-

mental racism have advanced debates

about heat and trees, highlighting the

need to focus on doubly disadvantaged

lower-income neighborhoods, which

lack both street trees and access to air

conditioning.

Smith’s successes with tree surveys

and the power of visualization as a

change-making tool in public health re-

main as relevant and important as ever.

It is unlikely his binary treatment of the

“healthy” and the “beautiful” would be

embraced by all modern advocates.

Harris argues that Smith saw street

trees as central to a “managed City

Healthy not a voluntary City Beau-

tiful.”5(p69) But the nascent body of

research on the mental health benefits

of trees suggests a role for aesthetic

dimensions such as color, form, and

sound. It is probable, Deng et al. argue,

that “restorative potential and aesthetic

preference may reinforce . . . one

another.”7

While biomedical research may not

yet pin down the mechanisms involved,

it would be surprising if humans were

not attracted to and pleased and im-

proved by street trees.8 For most of the

history of Homo sapiens, our ancestors

were preoccupied with the task of

identifying which tree provided the

best conditions for health (food, shel-

ter, and medicine), and humans have

evolved vision that features an exqui-

site and perhaps unmatched capacity

for distinguishing among shades of

green.9

Smith was a pioneer in advocating

street trees to promote health. A centu-

ry later, as research in this field of envi-

ronmental health picks up pace, we

trust that Smith’s story will motivate

the next generation of arboreal

enthusiasts.
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Health outcomes are affected by

many factors. One important

consideration is the influence of immi-

gration status and policies on health

outcomes. These are the issues tackled

in the analytic essay by Marouf et al.,

“Adding Nativity, Citizenship, and Immi-

gration Status to Health Monitoring

and Survey Data.”1 The authors recog-

nize that national health surveys do

not include detailed information about

immigration status, which renders

many groups largely invisible. Being

invisible and disadvantaged has been

the case for the Middle Eastern and

North African (MENA) population in the

United States for more than 200 years,

which is when major waves of MENA

individuals began immigrating to the

United States.2 Even though they have

been in the United States for all these

years, they have been “missing” from

federal and state data. To overcome

this, one way the federal government

made MENA communities more visible

was to add an “ancestry” question in

1980 to the American Community

Survey. However, this question was

limited in its sampling strategy and

sample sizes.

For example, the ancestry question

may not have captured important infor-

mation such as that approximately 60%

of MENA are immigrants. According to

the Migration Policy Institute, the MENA

immigrant population has more than

doubled between 1980 and 2022.

In addition, MENA immigrants have

outpaced the growth of the total US

immigrant population.2

Marouf et al. discuss the negative

effects that missing immigration informa-

tion has on the health of communities

and populations. These effects of exclu-

sion are magnified and exacerbated in

MENA communities because not only

are these crucial questions about immi-

gration not asked in surveys but there

also has never been a MENA option

within the race and ethnicity question

in these surveys.

REVISION TO STATISTICAL
POLICY DIRECTIVE NO. 15

After several decades of convenings,

political will, data collection, and content

testing, a major change took place in

March 2024: the Office of Management

and Budget’s Revisions to Statistical

Policy Directive No. 15, which sets the

standards for maintaining, collecting,

and presenting federal data on race and

ethnicity, added a MENA option to the

race and ethnicity question.3 This means

that the US Census and all federal

surveys, state forms, and others will

be required to use the new race and

ethnicity question. However, if questions

about nativity, citizenship, and immigra-

tion status are limited or missing in

national and state surveys, the goal to

better understand and improve the

health of immigrant populations is

threatened. Therefore, incorporating

and taking a lead on the recommenda-

tions made in the essay by Marouf et al.

will help provide a more comprehensive

profile of how immigration status

affects health outcomes.

Having such data will help ensure

that resources, budget allocations, and

necessary services can be appropriately

invested and distributed among MENA

communities across the country. This

new focus and effort will improve public

health, alleviate health disparities, and

result in important policy changes. For

example, when researchers, clinicians,

and policymakers can identify where

MENA communities live and work,

access to and use of public health ser-

vices that are culturally and linguistically

relevant may be made readily available.

Clinics, hospitals, community health

centers, and similar organizations will

be required to change their policies

and include MENA as a race response

option. This way, these organizations

will better understand their patient

population with respect to burden of

disease, risk factors, and other variables.

With valid and reliable baseline data,

resources will be allocated to design,

implement, and evaluate tailored pro-

grams and interventions that will be

effective in improving health, reducing

risk factors, and modifying health

behaviors.

As the US Census moves forward with

incorporating the MENA category in the

race and ethnicity question, there are

Editorial Dallo 121

OPINIONS, IDEAS, & PRACTICE
A
JP
H

Feb
ru
ary

2025,Vo
l.
115,N

o
.2



several surveys to use as models to

learn how to ask about immigration.

These are the National Agricultural

Workers Survey,4 the Kaiser Family

Foundation/Los Angeles Times Survey

of Immigrants,5 the Hispanic Community

Health Study/Study of Latinos,6 and the

Los Angeles Family and Neighborhood

Survey.7 These surveys provided the

strong support needed to counter the

objections raised by opponents of such

data collection.

In addition to these example surveys,

another strategy to improve and enhance

the questions asked in federal surveys

to capture immigrant status, nativity,

and citizenship is to work with the

Centers for Disease Control and

Prevention’s (CDC’s) Division of Global

Migration Health.8 They are tasked with

providing specific and technical instruc-

tions for all physicians performing

overseas—and US-based medical

screening examinations for immigrants

and refugees. The purpose of the

medical examination is to examine and

collect health information from indivi-

duals to ensure that communicable

diseases, for example, are identified

and treated before immigration. Colla-

borations with the CDC could be useful

when adding new questions to federal

health surveys.

INCLUSIVITY VERSUS
INVISIBILITY

We now have convincing evidence from

the past and promising examples for

the future so that we choose inclusivity

versus invisibility when assessing and

determining what questions to ask in

national surveys to ensure that every

individual in the United States is heard.

This practice will ameliorate the shame

and stigma that has for so long been

attached to being “othered” for one’s

immigration status, mental health con-

dition, sexual orientation, and other

factors. The United States spends $451

billion and $1377 per person on excess

medical care, lost labor market produc-

tivity, and premature deaths because

of health disparities.9 If the United

States is truly dedicated and committed

to reducing racial, ethnic, and other

health disparities, the first step must

be to remain curious and ask the ques-

tions that for so long were associated

with fear and negative consequences.

Who emigrates, when they emigrate,

and how they emigrate from their

country of origin to the United States

is a life-changing decision that is not

made haphazardly and has implications

for generations to come. It is time the

United States aligns itself with the

experiences of immigrants by capturing

all the richness, diversity, and depth

that comes with this transformative

journey.
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Access to paid family and medical

leave is an important structural

determinant of health. In the face of

major life events that affect our health,

such as the birth of a child or a medical

emergency, the ability to access paid

time away from work to focus on care-

giving and healing without endangering

economic security is vital. A robust and

growing body of evidence underscores

that the inability to access paid time

away from work to concentrate on

major life events negatively affects

public health.1,2

Paid family and medical leave (PFML)

policies entitle workers to receive wage

replacement, and sometimes job secu-

rity, while they take time off work for

qualifying reasons. The United States is

the only high-income country without a

national PFML policy. This leaves most

workers dependent on their employers

to voluntarily offer PFML, resulting in

73% of nonfederal workers without any

paid leave through their jobs.3 Given

how racism, patriarchy, and socioeco-

nomic oppression challenge equitable

access to employment opportunities

where access to PFML is more likely,

reliance on employer-based policies

only reifies entrenched and pervasive

inequities.4

Over the course of the past two

decades, 13 states and the District

of Columbia have moved to address

these inequities by passing their own

state-level PFML policies. The adoption

of PFML policies by a growing number

of states has allowed public health

researchers to evaluate policy impacts

and develop critical insights into how

the introduction of PFML policies can

improve health and well-being at the

population level, particularly for birth-

ing parents.

We draw from our research experi-

ence and ongoing conversations with

multisectoral collaborators to highlight

two broad areas of PFML research

needed to further advance health

equity: (1) expanding the research

focus to populations newly affected

by more inclusive PFML policies, and

(2) using principles and tools from

the fields of policy dissemination and

implementation science.

EXPANDING THE
RESEARCH FOCUS

There is now a vast body of research

focusing on the public health effects of

leave taken around the time of child-

birth. Much of this research focuses on

infant and child health, with a smaller

body of research on the health of birth-

ing people.1,2 Understanding the health

consequences of PFML policies during

this critical period remains imperative;

however, PFML policies are relevant for

nearly everyone in society across the

lifespan.

Each of the existing state PFML policies

covers leave for bonding (which can be

used to welcome a new child through

adoption or fostering in addition to

childbirth), to address one’s own serious

medical condition, and to care for a

loved one with a serious medical condi-

tion. Some states’ PFML policies also

cover leave for situations such as a

servicemember’s deployment; being a

victim of domestic violence, stalking,

sexual assault, or abuse; and serving as

an organ or bone marrow donor.5

Furthermore, the definition of a family

member for caregiving purposes has

expanded greatly over time. Although

the earliest PFML policies covered only

children, parents, spouses, and domestic

partners, most current policies now

include grandparents, grandchildren,

siblings, and, increasingly, chosen family.

These policy expansions have made

PFML policies accessible to a broader

range of individuals, including multige-

nerational households that often

form due to caregiving needs, particu-

larly among lower-income households.

They also benefit members of the

LGBTQ1 (lesbian, gay, bisexual,

transgender/-sexual, queer or

questioning, and all subsects) commu-

nity, who are more likely to adopt or
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foster children rather than add to their

family through birth and whose support

networks, because of homophobia and

transphobia, are more likely to be

based on found family.6–8

The expansion of PFML policies to

cover more leave types calls for a corre-

sponding expansion in research to

understand the experiences of diverse

individuals taking leave. A recent review

highlighted a need for more research

on PFML policies in regard to workers

who need leave to care for older

children, adult family members, and

older adult relatives.2 In addition, we

call for more research into the experi-

ences of multigenerational households

and LGBTQ1 people and families.

Understanding the varied and complex

needs people have with respect to

PFML will allow us as public health

researchers to build strong theories

on how PFML policies affect people’s

health and well-being.

GUIDING PRINCIPLES
AND RESOURCES

Public health policy research—including

the PFML studies we have referenced—

often uses state-level policy variation

to examine whether the existence of a

policy affects population-level health.

However, our own and others’ research

demonstrates that, even in states with

PFML policies, workers may face signifi-

cant barriers to using policy benefits,

potentially limiting their public health

effects.9,10

Relatively little research has focused

on how differences in policy administra-

tion and implementation affect health

equity or how to effectively engage and

communicate with multisector partners,

including policymakers, to design and

update PFML policies based on current,

rigorous evidence. As public health

researchers have asserted time and time

again, our field must work proactively to

coordinate our research initiatives with

policymakers and administrators.

To address these gaps and advance

public health research, we can draw

on principles and messages in the

fields of policy dissemination science,

policy implementation science, and

community-based participatory re-

search. Policy dissemination science

“seeks to understand how research

evidence can be most effectively com-

municated to policymakers and integrat-

ed into policymaking processes.”11(pS180)

In Oregon, we have put this into practice

with a monthly “paid leave working

group” that brings together researchers,

advocates, and representatives from the

state’s Paid Leave Oregon program to

share updates, ask questions, and dis-

cuss potential collaborations. Other

examples include daylong or multiday

convenings, such as Next Generation

PFML, that have brought together

researchers, advocates, and program

administrators from across the country

to learn from each other’s experiences

designing, implementing, and studying

their state’s paid leave programs.12

Policy implementation science “seeks

to understand how the roll out of

policies can be optimized to maximize

health benefits.”11(S180) In policy imple-

mentation science, it is essential to pay

attention to policy design elements,

such as eligibility, included benefits,

and the application process. To offer

another example from our work in

Oregon, we have learned from our state

partners that, as we had anticipated

based on research from other states,

low-wage earners submit paid leave

claims at much lower rates than do

high-wage earners. This awareness has

validated our current approach to focus

research efforts on low-wage workers

and those with precarious employment.

It has also been beneficial for us to be

aware of ongoing efforts by the state

to reach these workers so that we can

tailor our research to better understand

the effect of those efforts and then

communicate our findings back to our

state partners.

Although we do not characterize this

work as community-based participatory

research, our efforts are informed by

this body of work, emphasizing broad

community engagement and drawing

from conceptual models that highlight

the importance of trusting partner-

ships, engagement of affected commu-

nities, and strong relationships with

supportive policymakers.13 Engaged

approaches are essential for equity-

focused policy change owing to the

highly cyclical nature of policy dissemi-

nation and policy implementation.

Working with partners in government

and other sectors can inform and

validate the research questions in the

beginning stages of a research project;

later, communicating the results to

those partners will be more effective

if they were engaged in the research

process from the onset.14

CONCLUSIONS

Access to paid time away from work

to respond to major life events is an

important structural determinant of

health, as demonstrated by a large

body of evidence. We have argued that

to maximize the societal health benefits

of PFML policies, we must place greater

emphasis on understanding how a

wider range of populations uses these

policies. We also need to study how

variations in policy implementation

and administration affect access to

policy benefits and to foster multisector

partnerships to ensure that research
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findings are effectively translated to

changes in how PFML policies are

developed and modified over time.

The future of public health needs

to focus on the importance of social

policies in driving changes in health

outcomes and equity at the population

level.15 Given the potential for increased

state uptake and the possibility of

national adoption of a PFML policy, we

as public health researchers are in an

ideal position to take advantage of this

policy research window. Although our

recommendations focus on PFML poli-

cies, the principles should be pertinent

to a wide range of policies that broadly

affect population health.
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The Public Health
Implications of a
Leaking Fire Backflow
Preventer

Osmari B. Novoa, MPH, and Gladys E. Iba~nez, PhD

F ire backflow preventers are critical

to a building’s fire protection sys-

tem and its main water supply. This

device is designed to ensure that the

water inside of a building’s fire sprinkler

system flows in only one direction:

from the main water source to the sys-

tems pipes.1 This process is absolutely

necessary to prevent any possibility of

cross-contamination that can occur

when water from the fire sprinkler

system flows backward into the main

water supply, potentially carrying haz-

ardous contamination into the public

drinking water supply.1,2

A leaking fire backflow preventer can be

a public health threat and risk to the main

water supply.2–4 There are many health

risks associated with backflow contamina-

tion, such as gastrointestinal issues, dehy-

dration, long-term harmful health effects,

immediate illnesses, and exposure to hu-

man waste. In addition, leaks in the back-

flow preventer cause mold, mildew, water

damage, and odors that can exacerbate

health and structural issues.2–5

Signs of a defective backflow prevent-

er include cloudy or discolored water,

slow drainage, and a rising water level

in the bathtub when the sink is running.

Even if there are no signs of a leak, the

backflow preventer should be checked

regularly. Leaks may be caused by a va-

riety of factors, such as, a rubber part

that is cracked or has shifted, dirt, shifts

in water pressure, chlorine

and rust, and thermal ex-

pansion.6 If any of these

signs are present, it is im-

perative to call a licensed

plumber or report the

signs to the city immedi-

ately.5,7,8
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Evaluation of a Chronic Care
Management Model for Improving
Efficiency and Fiscal Sustainability

Margaret A. Kadree, MD, Patrick Wiggins, MPH, Lura Thompson, PharmD, Cynthia Warriner, BS, and
Michelle White, MSW

Chronic care management is effective. Barriers to program durability include dependence on the

provider–nurse duo to carry out labor-intensive services and the lack of a fiscally sustainable model.

Between January and October 2022, an expanded chronic care management team—consisting of a

provider, nurse, community health worker, and pharmacist—conducted a four-month intervention in

an ambulatory setting. This intervention, using a convenience sample of 134 Medicare patients with

uncontrolled type 2 diabetes or hypertension, demonstrated statistically significant improvements in

controlling type 2 diabetes (P< .01) and blood pressure (P< .001). Direct provider workload decreased,

and the Medicare reimbursement rate was 85.5%. (Am J Public Health. 2025;115(2):133–137. https://

doi.org/10.2105/AJPH.2024.307886)

In the United States, more than half

of the current population1,2 has at

least one chronic disease. Of the more

than $4 trillion annual health care

costs, 90% is attributable to chronic dis-

ease. Heart disease is the leading cause

of death in this country,3 with hyperten-

sion and diabetes being two leading

predisposing chronic diseases.3 Almost

15 million children are obese.4 Obesity

predisposes people to type 2 diabetes

and hypertension, so in the absence of

effective control measures, the burden

of type 2 diabetes, hypertension, and

heart disease can be predicted to in-

crease imminently. Currently, there is a

shortage of primary care physicians.

According to the 2021 American Associ-

ation of Medical Colleges’ projections of

physician shortages in 2019 to 2034, it

is predicted that by 2034, we will have a

shortage of 17800 to 48000 primary

care physicians.5 Exacerbating this situ-

ation is population growth. These

statistics underscore the dire circum-

stances related to chronic diseases

and our current primary health care

infrastructure.

Chronic care management (CCM) as a

mechanism to enhance chronic disease

care was introduced to the United

States in 1996.6 Yet 28 years later

despite CCM being repeatedly demon-

strated as an effective model for man-

aging chronic diseases, the US health

care system is still struggling to suc-

cessfully implement and sustain it.7–9

Major barriers include the absence of

provider-led integrated clinical teams

and inadequate financial support.10,11

In 2014, Medicare introduced reim-

bursement for CCM12; however, this

source of funding has been underused

because of the intensity of services

needed to qualify for reimbursement.

The traditional model of the

physician–nurse team as the core for

providing all clinical services to the

patient is no longer effective. The inten-

sity of services and concomitant docu-

mentation demands, exacerbated by

clinical staffing shortages and provider

burnout, exceed what this duo can car-

ry out readily. The provider and nurse

are standard, salaried members of the

clinical team. Adding a pharmacist and

a community health worker (CHW)

requires a new funding stream. We

consider these facts in terms of creat-

ing an extended clinical team with the

appropriate skill set to support the pro-

vider while using Medicare CCM reim-

bursement as a dependable funding

stream to support the remuneration of

the pharmacist and CHW.

INTERVENTION AND
IMPLEMENTATION

We sought to increase the efficiency of

CCM by extending the CCM clinical

team to include a pharmacist and a
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CHW in addition to the provider–nurse

duo and to create fiscal sustainability of

CCM through Medicare reimbursement.

The goals of this intervention were

(1) to increase the proportion of

patients with type 2 diabetes who,

starting with an A1c above 7%, achieve

a subsequent reduction of at least

0.5%; (2) to increase the number of

patients with hypertension who reach

a final blood pressure reading below

140 over 90; (3) to decrease direct

provider workload by distributing

certain tasks to an extended clinical

team; and (4) to secure CCM reim-

bursement at levels sufficient to cover

the added costs associated with

employing a team pharmacist and

a full-time CHW.

We defined uncontrolled type 2 dia-

betes as a hemoglobin A1c of greater

than 7 and uncontrolled hypertension

as blood pressure of higher than

140 over 90. We identified Medicare

patients with both type 2 diabetes and

hypertension from a central Virginia

ambulatory clinic’s database, and we

extracted those with uncontrolled dis-

ease; 256 patients met our criteria for

uncontrolled type 2 diabetes or hyper-

tension. We established the integrated

CCM team of provider, nurse, pharma-

cist, and CHW and created a team

workflow. The CHW reached out to

patients to educate them and offer

them participation in the CCM pro-

gram; they conducted social determi-

nant of health assessments with

consenting patients using the Protocol

for Responding to and Assessing

Patients’ Assets, Risks and Experi-

ences.13 Pharmacists conducted com-

prehensive medication reviews and

medication follow-ups, and nurses cre-

ated care plans. Providers reviewed all

notes, wrote orders, and submitted

claims monthly. Team members met

on a weekly basis.

PLACE, TIME, AND
PERSONS

Between January and November 2022,

using the CCM eligible list of the central

Virginia clinic, we obtained a conve-

nience sample by reaching out to

patients, educating them about the

CCM program, and assessing their will-

ingness to participate in the interven-

tion. We selected controls from the

group who declined CCM.

The CCM team provided enrollees

with standard type 2 diabetes and

hypertension treatment tracking, com-

prehensive medication reviews, social

determinant of health assessments,13

and monthly care plans.

PURPOSE

We sought to address the two major

barriers to implementing durable CCM

programs, namely provider overload

and fiscal sustainability.

EVALUATION AND
ADVERSE EFFECTS

The overall cohort consisted of 134

patients (84 enrolled in CCM; 50 con-

trols); 61 of 84 of the CCM patients

completed the protocol. All 61 CCM

patients had type 2 diabetes, and 29 of

the 61 had both type 2 diabetes and

hypertension. All 50 controls had type

2 diabetes, and 10 of the 50 had both

type 2 diabetes and hypertension.

There were no missing values in the

data set we used to compare pre-

and postintervention results. Tests for

differences included the t test for con-

tinuous variables and the x2 test for

categorical variables. We used a

2-sided P< .05 for all analyses. We

conducted analyses in Jamovi version

2.3.19 (https:\\www.jamovi.org).

Among the CCM type 2 diabetes co-

hort, 41% demonstrated significantly

improved A1c levels compared to 12%

of controls (P< .01; Table 1).

There were 39 patients in the hyper-

tension group: 29 in the CCM group

and 10 controls. There were no statisti-

cally significant differences in initial sys-

tolic and diastolic pressures between

the two groups; however, unlike the

controls, the CCM group attained statis-

tically significant decreases in both sys-

tolic and diastolic pressures (P< .001).

For the CCM hypertension group, the

average systolic blood pressure de-

creased 17 points: from 155.8 to 138.8;

the average diastolic blood pressure

decreased 9 points: from 86.4 to 77.8;

both decreases were statistically

significant (P< .001). For the CCM

hypertension group, 25 of 29 (86%)

demonstrated improvement in

systolic blood pressure. For the control

group, 4 of 10 (40%) demonstrated

improvement. A study limitation was

the size of the hypertension groups

(Table 2).

In the medication reviews, 71 of 84

enrollees received a comprehensive

medication review using the Blue Bag

Initiative program.14 We identified at

least one potential adverse drug event

in 57 of 71 (80.3%) patients in the CCM

group and a total of 366 potential

adverse drug events.

All 61 patients who completed the

protocol had two or more social deter-

minants of health assessments. Except

among five patients (three with food

issues, one with housing issues, and

one with a behavioral health problem),

we did not identify any issues.
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Our financials analyses showed that

the Medicare reimbursement rate for

submitted claims was 85.5%. Reimbur-

sements were decreased by copays,

low negotiated reimbursement rates,

and a 10.8% denial rate owing to incor-

rect coding or late filing. Using the pro-

spective pay system rate and the 85.5%

reimbursement rate, we extrapolated

that if a CHW carries a minimum

patient load of 100 per month for 12

months, the remuneration will be ap-

proximately $78000, sufficient to sup-

port a CHWmedian annual salary of

$50000,15 with the remaining $28000

TABLE 1— Characteristics and Outcome Measures for Patients With Type 2 Diabetes: United States,
January–October 2022

Demographics Overall

Chronic Care
Management
Group (n=61)

Control
Group (n=50) P

Age, y, mean 71.0 69.6 72.8 < .05

Sex, no. (%) < .05

Male 36 (32.7) 21 (35.0) 15 (30.0)

Female 74 (67.3) 39 (65.0) 35 (70.0)

Laboratory values, mean 6SD < .01

Baseline hemoglobin A1c 8.1 62.0 8.6 62.1 7.5 61.8

Remeasurement hemoglobin A1c 7.9 61.9 8.1 61.7 7.7 62.1

Outcome measure, no. (%) < .01

Improvement (i.e., decrease of ≤ 0.5 hemoglobin A1c between baseline
and remeasurement)

31 (27.9) 25 (41.0) 6 (12.0)

Worsening (i.e., increase of ≤0.5 hemoglobin A1c between baseline
and remeasurement)

24 (21.6) 12 (19.7) 12 (24.0)

No change (i.e., change of < 0.5 hemoglobin A1c between baseline and
remeasurement)

56 (50.5) 24 (39.3) 32 (64.0)

Note. Tests for differences included the t test for continuous variables and the x2 test for categorical variables. We used a 2-sided P< .05 for all analyses.

TABLE 2— Characteristics and Outcome Measures for Patients With Hypertension: United States,
January–October 2022

Demographics Overall

Chronic Care
Management
Group (n=29)

Control
Group (n=10) P

Age, y, mean 72.3 70.6 77.4 < .05

Sex, no. (%) < .05

Male 11 (28.2) 7 (24.0) 4 (40.0)

Female 28 (71.8) 22 (76.0) 6 (60.0)

Vitals and laboratory values, mean < .01

Baseline systolic pressure 155.0 155.8 152.8

Baseline diastolic pressure 83.9 82.9 86.6

Remeasurement systolic pressure 143.0 139.0 156.0

Remeasurement diastolic pressure 78.3 77.8 76.9

Outcome measure, no. (%) < .01

Improvement (i.e., remeasurement systolic pressure < baseline
systolic pressure)

29 (74.4) 25 (86.2) 4 (40.0)

No improvement (i.e., remeasurement systolic pressure
≥ baseline systolic pressure)

10 (25.6) 4 (13.8) 6 (60.0)

Note. Tests for differences included the t test for continuous variables and the x2 test for categorical variables. We used a 2-sided P< .05 for all analyses.
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available to support 467hours of phar-

macist time (with a median salary of

$80000/year)15 to conduct compre-

hensive medication reviews.

Using a convenience sample affected

the generalizability of the outcome and

created selection and other biases;

however, we felt this approach was per-

missible in this instance, as the evalua-

tion was exploratory. It attempted to

rapidly generate insight into our hy-

potheses that (1) adding a pharmacist

and CHW to the standard provider–

nurse duo CCM clinical team could sub-

stantially free up the provider–nurse

duo to enroll more patients in CCM,

and (2) revenues obtained through

Medicare CCM reimbursement could

fund the added costs of the pharmacist

and CHW. Our project budget and

time were also constrained. We felt

that this preliminary information was

critical to planning a full-scale research

project.

SUSTAINABILITY

Traditionally, the provider–nurse duo

has shouldered the demanding respon-

sibility of reimbursable care manage-

ment. In traditional CCM protocols, the

following functions are the responsibility

of the provider–nurse duo: assessing the

patient’s medical, functional, and psycho-

social needs; ensuring patient receipt of

timely recommended preventive ser-

vices; reviewing the patient’s medications

and potential adverse drug events; and

overseeing the patient’s medication self-

management and coordinating care with

home- and community-based clinical

service providers. Performing all of these

functions often exceeds the workload

bandwidth of the provider–nurse duo

and has contributed substantially to the

underuse of CCM.

To address this, our model integrated

a CHW and pharmacist into the team.

The pharmacist directly decreased the

provider workload while optimizing

pharmaceutical care and decreasing

potential adverse drug events. The

CHW was also invaluable, spending

more time with the patient, doing

outreach and patient education and

referral and care transition retention

activities, conducting social determi-

nant of health assessments, and build-

ing trust-based relationships.

CCM is a salaried provider–nurse duo

responsibility, whereas the pharmacist

and CHW are adjunctive; therefore,

their remuneration needs to be

funded. Our model demonstrates that

Medicare CCM payments can be a

reliable, sustainable funding source.

Medicare CCM reimbursement cov-

ers more than 15 chronic diseases.

Thus, this model, properly implemen-

ted, can potentially improve the health-

related quality of life for people with

chronic diseases, help to lower health

care costs, and allow redirection of

funds to health promotion.

Implementing this model requires a

CCM preparedness assessment to en-

sure that staffing, patient workflows,

patient tracking, outreach mapping,

and billing mechanisms are in place—

before enrolling patients. A clinical driv-

er is needed to oversee workflow

aspects, patient identification, enroll-

ment, and retention. In addition, proper

documentation and coding, along with

timely, accurate claims filing, are crucial

for successful reimbursement.

PUBLIC HEALTH
SIGNIFICANCE

The continued upsurge in chronic dis-

ease amplifies the need to redesign

health care delivery systems to

incorporate effective, fiscally sound

CCMmodels. Our evaluation reaffirms

the effectiveness of CCM in enhancing

outcomes for patients with type 2 dia-

betes and hypertension. Additionally, it

highlights the model’s potential ability

to reduce overall provider overload

while providing financial support for

the extended team. By design, the

model can be engineered to fit into any

health care setting. However, further

large-scale studies, using probability

sampling, are needed to establish its

general applicability.
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Development of Texas’s First Chinese
American Community Health Worker
Certification for Family Health
History-Based Cancer Prevention
Yu-Lyu Yeh, PhD, Zihan Zhang, MS, Denise Martinez, MPH, and Lei-Shih Chen, PhD, MS

To address leading health organizations’ calls for public health professionals to adopt family health history

(FHH) into their practice, we developed the first community health worker Texas state-certification program

focusing on FHH-based cancer prevention for Chinese Americans, for whom cancer is the leading cause of

death. The 160-hour program trained 46 Chinese American CHWs to provide FHH-based cancer prevention

services for 1129 Chinese Americans. Our program contributes to the establishment of a public health

workforce with FHH-based competence and reduces cancer disparities. (Am J Public Health. 2025;115(2):

138–141. https://doi.org/10.2105/AJPH.2024.307895)

Cancer is the leading cause of death

for Chinese Americans, of whom

62% are immigrants and 43% have lim-

ited English-language fluency.1,2 Family

health history (FHH)–based education

and prevention is an evidence-based

approach for preventing cancer.3 Clients

receiving FHH-based cancer prevention

and education services can understand

their FHH and cancer risk, adopt a better

lifestyle, undergo screening, and utilize

genetic services if necessary. Leading

health organizations (e.g., National Insti-

tutes of Health,4 Centers for Disease

Control and Prevention,5 and American

Public Health Association6), have urged

public health professionals to adopt

FHH into their practice.

Training community health workers

(CHWs) in FHH-based cancer preven-

tion has been a successful, evidence-

based model for serving Latinx and

Black communities.7 CHWs can educate

clients on the importance of FHH and

assist them in creating FHH trees, and

offer suggestions and resources based

on the clients’ FHH.7 Texas has an offi-

cial CHW certification program regulat-

ed by the Texas Department of State

Health Services (TDSHS).7 Texas resi-

dents aged 16 years or older can be-

come CHWs by completing a 160-hour

CHW certification training that addresses

eight core competencies.7

Among the existing CHW certification

programs in Texas, none are provided

in Mandarin.8 Among the nearly 4000

TDSHS-certified CHWs, moreover, only

11 (0.28%) are Chinese Americans.9

As Texas has the third-largest Chinese

American population in the United

States,10 the small number of certified

Chinese American CHWsmay contribute

to cancer disparities for this underserved

community. Research has shown that

Chinese Americans lack knowledge and

face cultural and health care system

barriers in FHH use.11 Therefore, train-

ing more Chinese American CHWs

with FHH-based cancer prevention

competencies is crucial to reducing

health disparities and responding to the

calls from leading health agencies.

INTERVENTION AND
IMPLEMENTATION

We developed and implemented the

first TDSHS-certified CHW certification

program in Mandarin focused on FHH-

based cancer prevention for Chinese

Americans. The program fees were

waived, and participants received $75

once the program was completed.

An advisory board consisting of

administrators from TDSHS-certified

CHW training centers, leaders from

Chinese American community organi-

zations, and researchers with expertise

in Chinese American health was formed

to advise the program. Partnering with

the TDSHS-certified National Communi-

ty Health Worker Training Center

(NCHWTC), our team—consisting of
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three CHW instructors with expertise in

public health genomics, health promo-

tion, psychology, nutrition, and CHW

training, along with one researcher who

is a public health genomics expert, a

CHW, and a certified health education

specialist—developed a 160-hour

CHW certification program that

included online training, assignments,

internship, mentoring sections, and an

in-person group workshop. The pro-

gram curriculum was reviewed by six

Chinese American CHWs, three Chinese

American CHW instructors, and four

Chinese American community mem-

bers. Revisions were made based on

their feedback. The final curriculum

was approved by the TDSHS.

Online Training

The online training included one over-

view introductory module, 20 modules

addressing the eight CHW core compe-

tencies required by the TDSHS, and six

modules targeting the delivery of FHH-

based cancer prevention with a focus

on five common cancers experienced

by Chinese Americans—breast, colo-

rectal, gastric, liver, and lung cancer.

Each module addressed specific learn-

ing objectives (Table A, available as a

supplement to the online version of

this article at https://www.ajph.org).12

The 4MAT model was adopted to

address different learning styles of

CHW trainees (Table B, available as a

supplement to the online version of this

article at https://www.ajph.org).13

Assignments

Trainees were asked to complete

assignments that were created to

address the learning objectives of the

training. The assignments aimed to

help the trainees better understand

the training content and possess the

skills and knowledge necessary to

incorporate what they have learned

into practice.

Internship

The TDSHS requested CHWs to partici-

pate in a supervised internship to gain

experience on how to serve their com-

munity. Our program collaborated with

hospitals and Chinese American com-

munities for trainees to complete a

12-hour internship related to cancer

prevention. Trainees were asked to

turn in documentation that included

the date, time, tasks, the CHW core

competencies they applied for, and

supervisor signatures.

Mentoring Section

A mentoring component was integrated

into the program to provide guidance

for trainees. Two trained Chinese

American CHW instructors and a

Chinese American CHW provided a per-

sonalized 30-minute weekly mentoring

phone call for each trainee. Trainees

could use this opportunity to ask ques-

tions about the training and discuss

challenges. Mentors were able to solve

problems, share their experiences, and

encourage trainees to complete the

program.

In-Person Group Workshop

Trainees were asked to participate in

an eight-hour in-person hands-on

workshop after they completed the

online training, assignments, and

internship. The workshop included a

review of the program, role play, and

CHW certification form completion.

It connected the trainees for future

collaboration. Trainees were asked to

deliver FHH-based cancer prevention

education and services for Chinese

Americans within three months of pro-

gram completion. We provided relevant

materials and tips on how to effectively

deliver services to Chinese Americans.

PLACE, TIME, AND
PERSONS

Between 2018 and 2022, we developed

and implemented the Chinese American

CHW certification program and recruited

trainees across Texas.

Ninety-nine Chinese Americans

applied for the CHW certification pro-

gram. After interviewing, 55 Chinese

Americans were selected based on our

screening criteria: trainees must be

Texas residents, be fluent in Mandarin,

be willing to provide cancer prevention

services for Chinese Americans, possess

basic computer skills, and have experi-

ence in Chinese American community-

related services or have worked or

volunteered in health-related fields.

Forty-six (83.6%) trainees completed

the program and obtained TDSHS-

approved CHW certification. Among

them, 83.9% were female (mean age

47.7614.9 years), and 76.8% had

earned a college degree or above. All

were born outside of the United States

with a mean length of residence in the

United States of 16.969.8 years. Nine

trainees did not complete the program

because they were unable to finish the

online training and assignments within

the required timeline of three months.

PURPOSE

The limited number of Chinese American

CHWs in Texas has precluded Chinese

Americans, for whom cancer is the lead-

ing cause of death,14 from receiving

FHH-based cancer prevention education
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and services. We developed, implemen-

ted, and evaluated a CHW certification

program focusing on FHH-based cancer

prevention for Chinese Americans.

EVALUATION AND
ADVERSE EFFECTS

We used an online posttraining survey

to obtain trainees’ feedback on the

training. Overall, trainees reported that

the online training achieved the learn-

ing objectives well or extremely well

(Table A). Trainees were satisfied with

training videos (95.7%), examples

(97.8%), handouts (95.7%), the structure

(97.8%), content (95.7%), duration

(97.8%), organization (100%), difficulty

level (97.8%), and ordering of concepts

that were presented (95.7%) of the

online training. All the trainees reported

that the online training content was

important and very helpful and included

up-to-date materials on cancer preven-

tion and community health.

Each module had an average of five

multiple-choice questions, each with

five response options. Trainees were

asked to complete the pretraining

quizzes before each module and

retook the same quizzes after finishing

each module. The paired t test showed

that trainees significantly improved

their knowledge scores at posttraining

compared with their pretraining scores

for all modules (Table A).

After receiving the CHW certification

from the TDSHS, trainees were encour-

aged to provide FHH-based cancer pre-

vention services to Chinese Americans.

Within three months of the conclusion

of the training program, 1129 Chinese

Americans in Texas had been provided

FHH-related cancer prevention services.

Based on the three-month follow-up

survey completed by 76.1% of trainees,

offering these services gave them a

sense of accomplishment and allowed

them to help others and apply what they

had learned from training into practice.

Yet, some trainees reported challenges

while delivering services, such as a lack of

time, the impact of the COVID-19 pan-

demic, clients’ reluctance to share FHH,

and clients’ lack of interest because of

their engagement in other cancer preven-

tion activities. Moreover, 60.0% of survey

respondents had searched for and

learned more about FHH-based cancer

prevention information, and 91.4% had

recommended our program to a total of

more than 400 Texas Chinese Americans.

We are not aware of any adverse train-

ing effects, nor were any reported to us.

Nevertheless, we received feedback on

the program, including concerns about

having too many assignments, a prefer-

ence for an alternative face-to-face for-

mat, and the need for more interactions

among trainees.

SUSTAINABILITY

The NCHWTC is a financially stable orga-

nization with nearly 20years of experi-

ence in training CHWs. This infrastructure

facilitates the continued availability of our

training. The NCHWTC continues to offer

the CHW certificate program at no cost.

The trained CHWs continue providing

FHH-based cancer prevention education

and services to Chinese Americans in

Texas. Because more states either

already have CHW certification programs

or are in the process of developing

them,15 our curriculum could be adopted

nationwide. Public health organizations

can benefit from our program by adopt-

ing our curriculum for their employees.

PUBLIC HEALTH
SIGNIFICANCE

CHWs are the link between health

care systems and their communities.7

Aligning with leading health agencies

that advocate for public health profes-

sionals to provide FHH-based educa-

tion and services to communities,4–6 we

developed a CHW certification program

for Texas Chinese Americans. Forty-six

Chinese Americans were trained, which

more than quadrupled the existing num-

ber of Chinese American CHWs available

to serve Texans. These trained CHWs

later served many Chinese Americans

within three months of program com-

pletion. Accordingly, our program has

helped establish a strengthened public

health workforce with FHH-based com-

petencies. The work of our trained

CHWs has helped and will continue to

help reduce cancer disparities in an

underserved Chinese American popula-

tion in Texas.
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A Public Health–Community
Partnership to Address Lead
Poisoning in King County, Washington

Diego de Acosta, PhD, Mohamed Ali, MPH, Navid Hamidi, BA, Ariana Anjaz, BA, Erin Mann, MPH, and
Elizabeth Dawson-Hahn, MD, MPH

To strengthen lead poisoning prevention efforts among Afghan children, King County, Washington’s

Hazardous Waste Management Program partnered with Afghan Health Initiative, a community-

based organization. The partnership arranged culturally tailored home visits and follow-ups, in which

a health environment investigator and a community health advocate identified lead exposure risks

and offered parents guidance. The involvement of an Afghan-led organization significantly increased

community responsiveness and case management opportunities, demonstrating how public

health–community collaborations can address health challenges disproportionately affecting

refugees and immigrants. (Am J Public Health. 2025;115(2):142–145. https://doi.org/10.2105/

AJPH.2024.307905)

Refugee children resettled in the

United States have higher average

blood lead levels (BLLs) than US-born

children.1–4 This disparity stems from pre-

and postmigration circumstances. BLLs of

newly arrived refugee children strongly

correlate with country of origin or last res-

idence,1–4 reflecting known global vari-

ance in childhood lead exposure.5 After

arrival, refugee children may face further

exposure risks if they are resettled into

older housing with lead-based paint or

plumbing, or if their families unintention-

ally use lead-contaminated imports like

cookware, jewelry, cosmetics, traditional

remedies, spices, and toys.1,6

Primary prevention—reducing expo-

sure to environmental lead hazards—is

essential to avoid the harmful develop-

mental effects of lead toxicity.7 Secondary

prevention—identifying and managing

elevated BLL cases—protects lead-

exposed children from serious complica-

tions.7 Both strategies require sustained

collaboration between public health and

community stakeholders.4

INTERVENTION AND
IMPLEMENTATION

The Hazardous Waste Management

Program (HWMP) is a regional coalition

in King County that works to prevent

exposure to hazardous materials, in-

cluding lead. HWMP is formed by Public

Health–Seattle and King County, to-

gether with King County Solid Waste

Division, King County Water and Land

Resources Division, Seattle Public

Utilities, and Sound Cities Association.

HWMP provides services and education

to limit toxic material exposures in

homes and workplaces.

Since 2018, HWMP has funded a

partnership with Afghan Health Initia-

tive (AHI) to prevent childhood lead

poisoning through culturally tailored

home visits and follow-ups. AHI is an

Afghan-led nonprofit offering community-

based interventions to improve access to

health, education, and economic self-

sufficiency. AHI is based in south King

County, where most of King County’s new

Afghan arrivals live, and has reached

more than 8000 families through its

programs.8

Home visits unfold in three stages,

with an AHI Community Health Advo-

cate and an HWMP Health Environment

Investigator (hereafter “advocate” and

“investigator”) playing key roles:

� Before the visit: The Washington

Department of Health informs

HWMP of children in King County

with elevated BLLs, reporting more

than 300 cases annually. For each

case in an Afghan family, HWMP se-

curely relays contact details to AHI.

An AHI advocate calls the parents

to establish rapport, notify them of

the child’s condition, educate them

about lead poisoning, describe
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HWMP’s role, and explain how

home visits protect children from

further lead exposures. This con-

versation takes place in Dari or

Pashto. If the parents consent,

a home visit is scheduled.

� During the visit: An HWMP investi-

gator and an AHI advocate visit the

home together, with the advocate

interpreting and acting as a cultural

broker. The investigator brings

translated educational materials for

the family and collects small sam-

ples from household items that

may contain lead (e.g., paint, spices,

cosmetics) for later testing. These

samples will be analyzed in an

accredited laboratory using induc-

tively coupled plasma mass spec-

trometry. The investigator uses a

portable x-ray fluorescence analyz-

er to detect lead in other items

(e.g., dishes, cookware, jewelry) on

site, in the home.

� After the visit: HWMP creates

recommendations for the family

based on the visit and sample

analysis. Guidance may range from

nutritional advice to suggestions

to exchange or discard lead-

contaminated items. An AHI

advocate communicates these

recommendations to the family in a

culturally sensitive manner and

continues to serve as a liaison for

follow-up questions and referrals as

needed. After sharing recommen-

dations, the HWMP–AHI partner-

ship checks in with the family for

periodic retesting and, if necessary,

reevaluation of household lead

exposure sources. HWMP closes

the case when the child’s BLL

remains below five micrograms

per deciliter (mg/dL) for at least

three months.

After HWMP and AHI began collabo-

rating, a team of local scientists found

that traditional Afghan cookware

brought by Afghan families—or even

purchased in the United States—could

be a significant lead exposure hazard.9

HWMP therefore started inviting fami-

lies to exchange lead-contaminated

pots for lead-free Instant Pots or

stainless-steel cookware, at no cost, in

their postvisit recommendations. To

raise community awareness, AHI pro-

duced videos promoting Instant Pots

in Dari and Pashto.

PLACE, TIME, AND
PERSONS

HWMP and AHI’s tailored intervention

prioritized the rapidly growing Afghan

population in King County. According to

US Census 5-year estimates, there

were 752 county residents reporting

Afghan ancestry in 2017, increasing to

3648 in 2020 and 4793 in 2022.10 The

Afghan languages most commonly spo-

ken in King County are Dari and Pashto.

Although HWMP and AHI’s collabora-

tion is ongoing, the work described

here occurred between July 2018 and

July 2024.

PURPOSE

In Washington State, Afghan arrivals are

disproportionately affected by lead ex-

posure. Among newly arrived children

from Afghanistan (n52690) screened

between 2018 and 2022, 26% had BLLs

of five to ninemg/dL and 5% had more

than 10mg/dL. The corresponding

values for children in Washington State

from all countries (n55030) were 15%

and 3%, respectively.11 Of the childhood

elevated BLL cases reported to HWMP

between January 2021 and July 2024,

91% were Afghan children.

The HWMP–AHI partnership emerged

when HWMP recognized a complemen-

tary set of challenges and opportunities

to prevent lead poisoning among

Afghan children. Before collaborating

with AHI, HWMP experienced difficul-

ties communicating with Afghan fami-

lies because of linguistic, cultural, and

health literacy factors. Specifically,

HWMP encountered a landscape where

there was little awareness of lead as a

health hazard, sources of lead expo-

sure, or the purpose of home environ-

ment investigations. Phone calls and

messages to Afghan families about

lead-exposed children often went un-

answered, and many cases had to be

closed after three months without a

response, with no opportunity for

intervention.

Meanwhile, Washington’s governor’s

office issued a directive instructing

state agencies and partners to address

potential lead sources.12 HWMP creat-

ed a racial equity strategic plan that

acknowledged the disproportionate

burden of hazardous material expo-

sures on communities of color and pri-

oritized better engagement through

community partnerships.13 It was in

this context that HWMP requested

proposals to address lead poisoning

among Afghan children. HWMP select-

ed AHI to support home health investi-

gations through cultural brokering by a

female, Dari- and Pashto-speaking

community health advocate.

EVALUATION AND
ADVERSE EFFECTS

Participation in the home-visit program

grew dramatically through the

HWMP–AHI partnership. Before AHI’s
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involvement, few Afghan families

(< 5% monthly average) responded to

calls from HWMP. After the partnership,

response rates increased and remained

around a 20% monthly average. The

number of home visits similarly climbed

from three to five households monthly to

more than 20 households. These house-

holds have four children on average, so

the program now touches more than

80 children per month. Finally, more than

200 families participated in the cookware

exchange program. Once HWMP and

AHI refined their strategy to communi-

cate the health risks of lead exposure

and the importance of secondary preven-

tion, news of the home visits and cook-

ware exchange spread widely. Indeed,

even Afghan families without affected

children began to inquire about

participating.

The local Afghan community’s aware-

ness of lead exposure risks and trust

in the home visit program increased

through the partnership. According to

feedback gathered by AHI, parents who

received home visits initially expressed

unfamiliarity with lead exposure risks,

concern about being found at fault, and

some hesitation to part with culturally

significant items like cookware and cos-

metics. Afterward, they expressed grati-

tude to the community health advocate

for information and guidance. Over

time, AHI has observed local Afghan

families becoming more aware of

lead poisoning and more familiar with

possible household sources of lead.

The home-visit program had no

known adverse effects.

SUSTAINABILITY

HWMP and AHI developed a successful

partnership based on mutual respect,

rapport, and shared goals, and their

collaboration has been extremely effec-

tive. Members of both organizations

interviewed for this article each cited

the other’s attentiveness, deep commit-

ment, and flexibility as key ingredients

of their working relationship (Box 1).

Both partners are eager to keep col-

laborating and expect their work to

continue with newly resettled Afghans,

as well as Indian, Pakistani, Middle East-

ern, and East African immigrants. Lead

poisoning prevention remains largely

unfamiliar among recent arrivals,

who therefore benefit from the

partnership’s proven outreach, home

visits, and follow-up. Even so—

especially after the surge of Afghan arri-

vals in 2021—both partners recognize

that lead poisoning prevention must be

part of a comprehensive approach to

supporting families navigating the

many hardships of resettlement.

PUBLIC HEALTH
SIGNIFICANCE

The Public Health 3.0 framework urges

public health departments to build and

guide strategic multisector partner-

ships, including local partnerships

grounded in community networks.14

When HWMP requested proposals from

potential partners, most applicants were

well-established health systems that com-

municate with Afghan clients through a

staff interpreter. Although AHI was a

newer organization, HWMP recognized

that this Afghan-led and public health–

minded nonprofit was uniquely poised to

reach the Afghan community and build

its own capacity in the process.

Indeed, partnerships that strengthen

community-led, culturally and linguistical-

ly concordant preventive interventions

BOX 1— Perspectives on the Working Relationship Between the Hazardous Waste Management
Program (HWMP) and Afghan Health Initiative (AHI): King County, WA, July 2018–July 2024

“When a community-based organization is able to give feedback that they think is the best for the community, and they see that it is being
implemented and is actually being listened to by County . . . that was a huge confidence-booster for AHI as a whole, that if we do advocate on behalf
of our community, there’s a seat at the table for us.” —AHI leader

“Our approach to power-sharing involves integrating community health issues into our work plan when they are brought to our attention. However,
historically, if these issues were not already part of our work plan, we tended to overlook them. This was mainly due to our team’s heavy workload
and existing priorities in public health.” —HWMP program manager

“What we’ve heard is . . . that County has been able to take the information we give and also adapt it to a lot of other departments, that AHI can
provide some support and some guidance on how best to reach the community and what are some equitable practices they can take away and also
implement for other refugee communities.” —AHI leader

“That is the potential we saw in [AHI] when we gave them our first funding four or five years ago. . . . Government doesn’t allow you to waste money, so
it is hard to bet on someone who has no track record. But [we] agreed that this is where our dollars will be better spent, because they are from the
community, they speak the languages, and we need them. . . . That is something, building the capacity of the partner, which is the community-based
organization. Now they are able to provide services. Even if we move on, if we stop funding, they will continue.” —HWMP program manager

“It was not very prescriptive—‘This is what we want’—but like, ‘How can we work together?’ . . . I think that was one of the biggest pieces with capacity,
giving us essentially our first shot at working with County and them showing us the ropes, and then, in addition to that, giving us a platform and a
voice.” —AHI leader
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are vital to address structural and

community-derived barriers among refu-

gees and immigrants.15 After a few years

of dedicated funding from HWMP, AHI

grew from a fledgling organization to an

experienced leader in local public health

efforts with a broader platform for com-

munity advocacy. Meanwhile, with AHI’s

crucial support, HWMP revitalized and

strengthened its approach to lead poi-

soning prevention. Both partners

benefited from critical information about

traditional Afghan cookware,9 a culturally

specific risk factor along with imported

cosmetics, glazed ceramics, and spices.

Overall, the HWMP–AHI partnership

highlights the unique ways a public

health–community collaboration can

galvanize health professionals and

community members to take coordinat-

ed action and enhance their collective

impact.
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Population and public health

researchers increasingly implicate

racism as a fundamental causal social

determinant of racialized health inequi-

ties in the United States.1 Such work

focuses almost exclusively on the dis-

advantaged health status of racially

minoritized populations of color. A few

notable recent examples addressing

COVID-19 and life expectancy notwith-

standing,2,3 considerably less research

addresses the health status of majori-

tized ethnic White Americans.

In the current issue of AJPH, Efird and

Griffith (p. 152) define Whiteness as “a

dynamic system that typically upholds

White Americans’ social supremacy.”

The authors go on to integrate rurality

into the theoretical framework on

Whiteness of Malat et al. (https://bit.ly/

4i1RGfr) to produce a multilevel, multi-

dimensional model explicating how

Whiteness is a social determinant of

rural White health. This analytic essay

extends their assessment by suggest-

ing that Whiteness is a critical, albeit

often overlooked, component of US

racism and consequently a major con-

tributor to broader US-based social

inequalities and health inequities. It

then speculates on several key areas

associated with Whiteness that warrant

additional scholarly investigation and

closes by offering suggestions for how

reconsideration of Whiteness might be

used to secure broader population

health equity.

Whiteness is arguably the least

investigated, yet potentially most fun-

damental, causal social determinant

of racialized health inequities. Conse-

quently, there remain many unexa-

mined phenomena associated with the

relationship between Whiteness and

population health. For instance, how

does Whiteness influence health inequi-

ties among populations of color and

Whites? How might poorly originated

or impoverished notions of Whiteness

overlook important within-group hetero-

geneity that should be explored? Finally,

how can researchers, practitioners, and

activists emphasize that addressing

Whiteness is essential to understanding

race and racism as well as securing the

highest possible health status for broader

US and international populations?

Northwestern European colonizers of

the emerging United States originated

and used voodoo science to argue that

race reflects a natural hierarchy of

humanity indexed by “superior” physical

characteristics (e.g., lighter skin and hair)

inherently associated with desirable

traits, whereas “inferior” physical charac-

teristics (e.g., darker skin and hair) were

inherently associated with undesirable

traits.4 This “natural” hierarchy was used

to justify material exploitation of Native

Americans through land appropriation,

market exploitation of African-descended

populations via chattel slavery, and sub-

ordination of select European immigrants

contingent on national origin, religion,

and political orientation.5

Racism, broadly defined, entails core

guiding principles and subsequent

national-level decision-making associated

with racial construction and racial hier-

archy as well as racial bias (positive

supremacy and privilege as well as

negative oppression and discrimination)

to build a durable socialized system

of differential human valuation that

was, and remains, a central guiding

principle of US national construction

and identity.6,7 These collective social

processes reliably advantage racially

majoritized Whites at the cost of disad-

vantaging racially minoritized popula-

tions of color as well as select European

populations.8,9

Accordingly, when compared with

minoritized populations of color, White

Americans benefit from superior social

positioning granting direct privileged

access to resources and protection

from risks in ways reliably translating

into improved social well-being and

better health. However, the White

racial group is not a social monolith.9,10

Flawed assumptions of homogeneity

informing exclusive or primary focus on

White racial identity only obfuscates the

ways White Americans are minoritized

in other identity domains and social con-

texts. For example, White immigrants

to the United States have better health
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profiles than US-born ethnic White

Americans.10 Efird and Griffith rightly

highlight rurality as one among many

minoritizing constructs that interact with

other identity markers across multiple

and varied social contexts to compro-

mise health and suggest the value of

cultural considerations among ethnic

White Americans.

The history of differential US immi-

gration policy also influenced White

racial construction. Many Southern

and Eastern European immigrants

were initially disqualified from, but later

integrated into, an increasingly expan-

sive and inclusive White racial category

during key historical periods in efforts

to expand and consolidate White racial

solidarity and power.9 Non-Protestant

faith, liberal political affiliation, and labor

support were similarly disqualifying.

How might the historical legacies of

these variable processes of exclusion

and strategic inclusion manifest as con-

temporary processes influencing social

well-being and health? How might their

evolution expand to include rural, urban,

and suburban distinctions? Moreover,

what might be the health implications of

these distinguishing processes remain-

ing largely obscured and consequently

unexplored under the illusion of a singu-

larly unifying White racial identity? Lastly,

how does Whiteness drive poor popula-

tion health outcomes in the United States

compared with high-income peer coun-

tries? The COVID-19 pandemic provides

one example.

US national COVID-19 mortality rates

for Whites converged with those of

Black and Native Americans in 2021

through 2022.3 County-level analyses

revealed that percentage vote for Re-

publican presential candidate Donald

Trump in 2020 was positively associated

with increased mortality, and this was

particularly the case for rural counties.

Speculative explanations for this phe-

nomenon proposed that conservative

political narratives disparaging COVID-19

vaccinations and personal mitigation

practices, such as distancing, handwash-

ing, and masking, as infringements on

liberty may have increased risks. In this

case, political ideology and Whiteness

drove the largest decline in US life ex-

pectancy when compared with high-

income national peers.

Social contextual factors from urban

settings also influence racialization pro-

cesses affecting White American health.

An investigation using a multiracial/-ethnic

sample from Detroit, Michigan, reported

poor Whites to have worse health than

poor Black and Mexican origin residents

and nonpoor residents of all three

groups.11 The authors speculated, but

did not measure, that notions of egali-

tarian meritocracy, racial dominance,

supremacy, privilege, and entitlement

combined with failed economic success

may informmental, psychological, and

physical pathology in ways particularly

harmful for poor Detroit Whites.

Given the well-documented historical

development of Whiteness, its contem-

porary social impact, and the brief

review offered here of a much larger

body of empirical work highlighting

compelling findings associated with it,

how and why has Whiteness remained

relatively ignored in public and popula-

tion health research? The answer, I

believe, is because Whiteness is the

normative standard against which all

other racial/ethnic identities have been

constructed and are compared, includ-

ing shifts over time in who is considered

White. Because Whiteness is the nor-

mative standard, its harmful effects are

often not considered. Ironically, these

normative notions serve to preclude

critical examinations of Whiteness to

the detriment of select segments of the

identity group.

As the central guiding principle in a

fundamentally racist society, Whiteness

must be addressed to disempower

systemic racism and inform the move

toward racialized health equity. Addi-

tionally, racially majoritized White social

advocates are likely better positioned

to engage coracial counterparts who

may be unaware of or unwilling to sup-

port the move toward a more just and

equitable society proposing to support

and advance racial justice and, by exten-

sion, racialized health equity. The difficult

work of critical self-examination and

answering the question of what might

be one’s most important or appropriate

role in undoing Whiteness remains

unrealized.

In conclusion, as an alternative to

normative acceptance, prioritizing

more explicit acknowledgment of and

increased critical examination into the

social functioning and heterogeneous

nature of Whiteness are essential to US

national population health. This is true

for racially minoritized and majoritized

populations. More complete conceptuali-

zations of White supremacist systems

and more precise measurement of

White privilege are essential components

of this work.12 Additionally, examining

the ways that variable other phenomena

associated with Whiteness may work to

disadvantage select White subpopula-

tions in the US context as well as the

implications these have for other groups,

including minoritized populations of color,

is facilitated by this movement.
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The public health crisis of firearm

injuries in the United States has

been, and continues to be, severely

understudied because of a lack of

resources.1 Scholarship on firearm inju-

ries, therefore, presents unique oppor-

tunities to contribute new knowledge

and support urgently needed solutions.

New scientific knowledge can support

solutions, but it does not do so auto-

matically, as Galea and Vaughan argued

when they called for a public health of

consequence.2 They encouraged public

health scholars to find a north star in

consequentialist questions such as,

“Does this work matter?” and “How

could it matter more?”

In this issue, Hans et al. (p. 161) find

that US neighborhoods that were ad-

versely redlined by the Home Owners

Loan Corporation (HOLC) in the 1930s

experienced greater increases in fire-

arm violence during the COVID-19 pan-

demic than did those that were not.

To reach this finding, the authors

exploited an exogenous population

threshold that determined whether

a city’s neighborhoods were eligible

for HOLC grading, making exposure

to redlining as good as random near

that population of 40000 threshold.

This causal identification strategy is

innovative and elegant. The study

persuasively links HOLC grades and

COVID-19 era violence trends. But from

a consequentialist perspective we must

also ask: What is it good for?

The scholarship linking historical

HOLC redlining with present-day fire-

arm violence has grown rapidly in re-

cent years. Analytical approaches have

varied, and the prevailing associations

do not hold true in every city.3 But the

evidence is now sufficiently robust that

Jacoby and South—leading scholars in

the field—have suggested that it is time

to ask new questions.4 They have ar-

gued that studies on the influence of

this 1930s era policy (1) are not highly

relevant to contemporary interventions,

and (2) could let policymakers off the

hook for the many decisions in the in-

tervening decades that have produced

today’s inequities. In other words, feed-

ing the apparent demand for research

on this topic may not be helpful and

may even be harmful. These are conse-

quentialist concerns.

Some categories of firearm injury

scholarship easily pass the consequen-

tialist test. In my subfield of community

firearm violence, for instance, rigorous

research on community violence inter-

vention (CVI) programs has clear utility.

Using tools such as street outreach,

case management, conflict mediation,

and intensive mentorship, CVI pro-

grams aim to curb violence exposure

among the highest-risk individuals.

Although there has been important work

on CVI from public health scholars,5,6

a dramatic influx of funding for CVI pro-

gramming since 2020 has outpaced the

production of new scholarship, creating a

need and opportunity to advance the sci-

entific understanding of what works, and

why, in CVI.

There is also an obvious use for pub-

lic health scholarship on place-based

interventions, such as improvements to

the built environment. Recent trials

have shown that modest physical

upgrades, for example, “cleaning and

greening” unkempt vacant lots,7 can

reduce nearby firearm violence. Envi-

ronmental approaches embody endur-

ing values of public health by providing

community-level benefits at a compara-

tively low cost. More scholarship is

needed to understand how these strat-

egies can be scaled up and to expand

the toolbox by identifying strategies

that will work in settings where vacant

properties are not widespread.

But there remains an important role

for scholarship to help us uncover and

address the root causes of firearm inju-

ries. From a social-ecological perspec-

tive, CVI and place-based interventions

address key factors at the interpersonal

and community levels that drive cycles

of firearm violence. However, they do

not address the maldistribution of

those risk factors, which leads to vast

racial and ethnic disparities in firearm

injuries. For example, my colleagues

and I found that child firearm assault

rates for Black children were 100 times

those for White children during the

COVID-19 pandemic in four major US

cities.8 Even in a country awash in
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firearms, even during an unprecedent-

ed global health crisis, children from

the dominant racial category (i.e., White

children) saw no increase in firearm vic-

timization in those cities, unlike children

in every minoritized category.8 These

glaring inequities could not arise with-

out forces that systematically array risk

factors in racially minoritized communi-

ties: structural racism.

Will another redlining study help

solve this problem? In my view it could,

but it is up to firearm injury scholars to

make this work matter. We have not

done enough to connect the dots be-

tween research on root causes and

remedies. One preliminary step is

to sharpen our framing: vacant lots

are symptoms not of “blight” but of

disinvestment,9 a long-term process

that has a solution in the present day

(i.e., investment). Going forward, we

must continue to grow scientific knowl-

edge on current policies that can ad-

dress drivers of violence. For instance,

we need to test cash transfers for fire-

arm injury survivors and to use natural

experiments such as expanding tax

credits, raising the minimum wage, and

changing local zoning rules to reduce

residential racial segregation. Shrinking

the criminal legal system’s impacts by

eliminating cash bail appears not to

increase firearm violence,10 but more

work is needed in this area. Studies of

historical redlining and firearm injuries

are not compelling ends in themselves

but could provide important back-

ground for work on more proximal,

contemporary social determinants.

Addressing root causes could be key

to achieving the potential of violence

prevention programs. For example, in-

terpersonal interventions such as CVI

programs cannot be expected to deliver

dramatic results when a community’s

load of deprivation and trauma is exces-

sively heavy. If intervening in social

determinants of violence can ease

these burdens—perhaps while place-

based interventions simultaneously

improve social processes at key

locations—CVI workers may have great-

er opportunities to bend the curve on

violence. This multilevel approach to

violence prevention is likely the only way

to ease such a complex, deeply

entrenched problem as community fire-

arm violence. Scholars can support

these solutions with conceptual and an-

alytical approaches tailored to complex-

ity, for example, systems science and

computer simulation modeling.11

Efforts toward a firearm injury schol-

arship of consequence must also con-

tinue to elevate the role of community

members affected by firearm injuries,

especially survivors. There are clear in-

strumental reasons for academics to

engage and empower communities

throughout the research process, be-

cause people with relevant lived and

frontline experience are likely to have a

keen sense of what really matters and

a motivation to avoid pointless analytic

exercises. (I note this, sheepishly, as a

researcher who coauthored a rigorous

scientific analysis that essentially found

that there is more firearm violence on

warmer days12—a conclusion so obvi-

ous to community violence workers

that it has drawn laughs from them in

more than one conference room.)

Scholarship that addresses community

priorities is more likely to have an im-

pact in part because it is viewed as le-

gitimate. Beyond this, academics have

obligations to respect the dignity and

self-determination of affected commu-

nities that cannot be reduced to a cal-

culation of what may be useful in any

given instance.

The utility of academic research may

not always be immediately evident, but

those of us with the privilege to con-

duct firearm injury scholarship must

remain mindful of the urgency of the

problem. Another HOLC redlining

study might matter, or it might not.

The answer depends on whether

we put in the work needed to make it

matter.
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Whiteness: A Fundamental
Determinant of the Health of Rural
White Americans

Caroline R. Efird, PhD, MPH, and Derek M. Griffith, PhD

See alsoWhiteness and Redlining, pp. 146–169.

Because residents of rural areas in the United States experience a persistent disadvantage in life

expectancy relative to their urban counterparts, it is critical to consider the structural and social

determinants that affect the health of rural populations. White Americans constitute 3 out of every

4 (76%) rural residents, and there is growing evidence that rurality is a predictor of poor health status

for White Americans in ways that are not present for racially minoritized populations or nonrural White

populations.

We offer a framework to describe Whiteness as a fundamental determinant of the health of rural White

Americans, which is useful to more precisely characterize and address the heterogeneous yet unique

factors that drive their health. While Whiteness is a dynamic system that typically upholds White

Americans’ social supremacy, we provide examples of intermediate (e.g., rural culture, environment) and

intrapersonal (e.g., psychosocial) factors through which Whiteness can harm rural White Americans’

health (e.g., chronic disease, mental health).

We conclude with a discussion of implications and recommendations that may help to advance research

to promote health and well-being among rural White Americans. (Am J Public Health. 2025;115(2):

152–160. https://doi.org/10.2105/AJPH.2024.307904)

According to the 2020 US Census,

20% of the population—more

than 60 million people—lives in rural

areas.1 Residents of rural areas in the

United States, as compared with their

peers who live in nonrural areas, are

more likely to experience an excess

burden of adverse health outcomes

and mortality from heart disease, can-

cer, chronic lower respiratory disease,

suicide, unintentional injury, and stroke,

and have a shorter life expectancy.2,3

Compared with their urban counter-

parts, rural residents are more likely to

face structural and social barriers such

as a lack of grocery stores and public

transit, persistently high poverty rates,

lower educational attainment, and a

shortage of high-wage employment

opportunities and limited resources

to support local public health infra-

structure.4 Furthermore, rural popula-

tions are generally older and more

likely to live in health care–shortage

areas than their nonrural peers.5–7

To improve US population health, it is

critically important to alleviate the bur-

den of health disparities experienced

by rural populations.

The 2021–2025 National Institute on

Minority Health and Health Disparities

strategic plan explicitly names rural

populations as a priority because

rural health research necessitates

“attention to the unique geographic,

geopolitical, and cultural context of

each community.”8 Rural populations

are not a monolith. Rural Americans

who are racialized as Black and those

who live in counties where the majority

of residents are from racially minori-

tized groups tend to experience the

cumulative effects of rural residence

and structural racism in ways that are

unique,6,9,10 and it is critical to continue

focusing on the health and well-being

of racially minoritized populations;

however, almost 2 decades of National

Vital Statistics Data demonstrate that

the rural–nonrural mortality difference

is wide and growing, particularly for

White Americans.11 Attempts to im-

prove the health of rural Americans

may benefit from investigating
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racialized health differences within ru-

ral populations and more precisely

defining subgroups of rural popula-

tions.12–14 In the context of structural

racism,15,16 studying the health of

White Americans highlights that struc-

tural power and privilege is not univer-

sally associated with better health

(particularly mental health and behav-

ioral health). Specifically, we highlight

how a distinct subgroup of White

Americans—those who live in rural

areas—can experience a particular set

of social and environmental factors

that meaningfully impact their health in

disparate ways from nonrural White

populations.

The goal of the essay is to refine

efforts to identify and address the

unique factors that influence and char-

acterize the health of rural White Amer-

icans by highlighting how racialized

framing17 can enhance our under-

standing of the health of rural White

populations. According to the March

2024 “Revisions to OMB’s Statistical Pol-

icy Directive No. 15: Standards for

Maintaining, Collecting, and Presenting

Federal Data on Race and Ethnicity,”

which created a combined race and

ethnicity question, the category

“White” only refers to “Individuals with

origins in any of the original peoples of

Europe, including, for example, English,

German, Irish, Italian, Polish, and

Scottish.”18(p22191–22192)

To improve the health of rural White

Americans, it is essential to name and

frame their health in the context of

Whiteness to identify areas of future re-

search and points of intervention.

Whiteness is a racialized system that

endures through policies, processes,

and normative beliefs, and Whiteness

typically offers social, political, econom-

ic, and psychological benefits to White

Americans.19–21 Similar to racism,22

Whiteness has been defined as a fun-

damental determinant of the health of

racially minoritized and majoritized

populations.20,23,24 Whereas racism

delineates and justifies who should be

structurally disadvantaged and why,

Whiteness indicates and explains who

should experience some structural

advantage and why. As a structuring

force, Whiteness complements racism

and contributes to the creation of

racial categories and the subsequent

experiences of minoritization or

majoritization for those who are rele-

gated into different racial groups (see

“Fundamental Factors” section). Public

health research commonly considers

the health effects of oppression (rac-

ism) on racially minoritized populations,

while it is rare to investigate the health

effects of social supremacy (Whiteness)

for the racially majoritized popula-

tion.20,23,25 This is likely because the

structural and normative nature of

Whiteness has obscured that White

Americans have a race, ethnicity, and

culture that can have meaningful impli-

cations for their health.

Following a brief description of the

poor health of rural White Americans,

we use an intersectional approach26,27

and a fundamental determinants of

health framework22,28–30 to character-

ize the macrosocial nature of White-

ness and its intersection with rurality to

frame the underlying social context

that helps to explain the concentration

of poor mental health, unhealthy stress

coping behaviors, and high mortality

among this population. We conclude

with a discussion of implications

and recommendations that may help

to advance research to promote the

health and well-being of rural White

Americans.

WHY FOCUS ON RURAL
WHITE AMERICANS?

White Americans constitute 3 out of ev-

ery 4 (76%) rural residents, which is

similar to the proportion of the US

population (75.5%) who identify as non-

Hispanic White.31 While there is a grow-

ing amount of data documenting the

poor health of rural Americans,2 the

lack of national rural health data that

are regularly disaggregated by race and

ethnicity make it difficult to depict the

rural population in a way that facilitates

identifying where and how best to in-

tervene in a way that considers struc-

tural racism and Whiteness. Given the

size of the rural White population, it is

essential to uncover the determinants

of White Americans’ worsening mortali-

ty if we want to improve rural health in

the United States.

RURAL WHITE
AMERICANS’ HEALTH
PROFILE

Rural residence is a predictor of poor

health status and mortality for White

Americans in ways that are different

from racially minoritized groups and

nonrural White populations. Lack of ac-

cess to health care in rural areas is a

much stronger predictor of all-cause

mortality for White Americans than

Black Americans.32 When compared

with their Black American, Latinx, and

Asian American counterparts, rural

White residents have higher drug

overdose death rates per 100000

people (28.8 vs 18.9, 13.7, and 4.5,

respectively).33 Similarly, when com-

pared with their American Indian/

Alaska Native, Black American, Latinx,

and Asian/Pacific Islander counterparts,

rural White residents have higher
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chronic lower respiratory disease death

rates per 100000 people (56.8 vs 44.9,

33.0, 20.3, and 13.5, respectively).34 Re-

latedly, rural White Americans have a

higher prevalence of cigarette smoking,

are more likely to report current smok-

ing and binge drinking, and are more

likely to be diagnosed with alcohol use

disorder than their racially minoritized

rural counterparts.35–37 Rural White

Americans also report significantly

more days with stress, depression, and

problems with emotions than their

nonrural White peers, rural Black Amer-

icans, and nonrural Black Americans.38

In addition, rural residence is signifi-

cantly associated with greater mentally

unhealthy days for White Americans

while rural residence is associated with

fewer mentally unhealthy days for Black

Americans.38 More specifically, rural

residence is a predictor of suicide for

White American veterans, while rurality

is not significantly associated with sui-

cide among Black American or Latinx

veterans.39 Furthermore, rural White

men have consistently higher suicide

rates than rural and nonrural men who

identity as Black, Asian, and Latinx.40

WHITENESS AS A
FUNDAMENTAL
DETERMINANT

Consistent with Schulz et al.,29 we use

fundamental cause and fundamental

determinant interchangeably to de-

scribe factors that create contexts that

shape how inequalities endure despite

changes over time in diseases, risk and

protective factors, and medical inter-

ventions. The health implications of

fundamental factors cannot be elimi-

nated by addressing the mechanisms

that link the fundamental cause to

health; fundamental causes must be

addressed directly.22

Malat et al.21 developed a novel theo-

retical framework to characterize how

Whiteness contributes to White Ameri-

cans’morbidity, mortality, and mental

health via societal and social conditions

that interact with White Americans’ indi-

vidual characteristics and psychosocial

responses,21 but there is not an orga-

nizing conceptual framework that has

considered both rurality and White-

ness. Building on the work of Malat

et al.,21 we add rurality to Whiteness

and provide examples of intermediate

(e.g., rural culture, environment) and in-

trapersonal (e.g., psychosocial) factors

through which Whiteness can contrib-

ute to rural White Americans’ health

(e.g., chronic disease, mental health,

mortality) and well-being. Our concep-

tual framework (Figure 1) is grounded

in the work of scholars28,29,41 who have

addressed fundamental determinants

of health and seeks to identify path-

ways that could potentially illuminate

points of intervention. Because it is im-

perative to consider how social and bio-

logical factors influence health,42 our

model illustrates how the structural na-

ture of Whiteness interacts with social

status, intermediate factors, intraper-

sonal factors, and health outcomes.

Fundamental Factors

Via ideology and policies predating and

throughout US history, Whiteness

structurally influences the dynamic

process of White racial construction by

delineating who holds the power and

social status associated with being

White.23,43–47 Land-owning, Protestant

colonizers from England and Scandina-

vian countries were some of the earli-

est “White Americans,” yet the White

racial category eventually expanded to

include other ethnic groups from

Europe, North Africa, and the Middle

East,44,48 and recently it contracted and

removed Middle Eastern and North

African people and made them their

own category.18 Whiteness presently

determines who is “allowed” to be

White via its influence on the US Office

of Management and Budget (the gov-

ernment entity responsible for setting

federal standards of how race and ethnici-

ty should be collected in the United

States), White racial construction, and

White American ethnic identification.44,46,49

Largely invisible in society, particularly

to most White people, Whiteness pro-

pagates the notion that the United

States is an egalitarian meritocracy

where all people have access to suc-

cess and opportunities if they exert

enough individual effort.50–52 While all

White Americans benefit from White ra-

cial dominance to some extent, the pri-

vileges and structural advantages of

normative Whiteness are not distribut-

ed equally among all White people. For

example, the “material share of the

benefits of whiteness is low” for low-

income and working-class White

Americans relative to wealthier White

Americans.19(p187) This is particularly

true for rural White Americans who

hold a lower socioeconomic position or

who live in communities that have a

high rate of poverty. Furthermore, the

material share of Whiteness may be

even lower for rural White Americans

who exist at the intersections of other

marginalized identities related to gen-

der or sexual orientation.

Intermediate Factors

Qualitative research53,54 and survey

data55 suggest that some rural White

Americans see their identity as sepa-

rate from White people who live in ur-

ban areas, because they believe there

are distinct components of rural White

WHITENESS AND REDLINING

154 Analytic Essay Peer Reviewed Efird and Griffith

A
JP
H

Fe
b
ru

ar
y
20

2
5,

Vo
l.
11

5,
N
o.

2



American culture that are uniquely im-

portant. Culture comprises shared so-

cial norms, customs, values, and

assumptions that “shape a group’s

beliefs, attitudes, and behavior through

their interactions in and with their

environments.”12(p197) We posit that

common cultural aspects of rurality—

such as local beliefs and values (e.g.,

individualism, mistrust of outsi-

ders)50,53,56,57 or attitudes (e.g., norma-

tive racial resentment)53,54,58,59—may

contribute to health disparities among

rural White Americans. Notably, these

beliefs and attitudes can be adopted by

rural White Americans irrespective of

higher or lower socioeconomic

position.50,53,60

Within the context of rurality, White-

ness can promote unhealthy beliefs

among some rural White adults—

across the socioeconomic gradient—

such that they nostalgically remember

the era when the social dominance

of White Americans was more pro-

nounced.50,53 For example, rural White

Americans in one qualitative study rem-

inisced about how their community

was healthier “back in the good ol’ days”

when they indicated that their commu-

nity mirrored Mayberry—a fictional,

“utopian” town from the popular 1960s

television series called The Andy Griffith

Show.50 The show rendered the Civil

Rights Era experiences of Black Ameri-

cans invisible throughout its 8 seasons,

and there was only 1 episode in which

a Black cast member had a speaking

role.61 Similarly, findings from the

Community and Environment in Rural

America survey highlight that White

Americans from distressed rural commu-

nities across the nation are nostalgic for

the “‘heritage’ of what used to be.”62(p76)

This nostalgia for the segregated past is a

color-blind19 misperception of what it

means to have a healthy community be-

cause some rural White Americans’

“Mayberry-like failure to acknowledge the

past and present effects of structural

racism”50(p7) mirrors their oversight of the

health impact of other social and struc-

tural determinants of health, prompting

them to believe that individual-level fac-

tors are the fundamental causes of many

health outcomes. These whitewashed

beliefs and attitudes are inaccurate and

have the potential to harm rural White

Americans’ health.

Rural White Americans’meritocratic

beliefs and attitudes can be reflected

in their interpersonal interactions re-

garding their own and others’ health

and health care decisions. Multiple

qualitative studies suggest that some

rural White patients and providers

blame individuals for developing life-

style diseases and mental illnesses, and

criticize medication use unless it serves

FUNDAMENTAL

Socioeconomic
Position

Social Class

Race

Ethnicity

Gender

Sexual Orientation

Education

Occupation

Income

Whiteness
Rural Culture

(e.g., Social Norms, 

Customs, Values)

Rural

Built & Natural

Environment
(e.g., Educational/

Employment

Opportunities, Public

Transportation, Poverty

Rate, Broadband

Internet Availability)

Public Health and

Health Care
(e.g., Infrastructure,

Workforce, Availability

of Services)

Health Behaviors

and Knowledge
(e.g., Eating Practices,

Health Care Utilization,

Substance Use)

Psychosocial

Factors
(e.g., Meritocratic

Ideology, Rural

Identity, Status Threat)

SOCIAL STATUS

Health and 

Well-Being
(e.g., Chronic Disease,

Mental Health,

Mortality)

Physiologic

Responses to

Stress
(e.g., Weathering,

Telomere Length)

HEALTH OUTCOMES

Economic, Public

& Social Policies
(e.g., Education, OMB

Categories, Housing)

Structural Racism

INTERMEDIATE INTRAPERSONAL

FIGURE 1— Whiteness as a Fundamental Determinant of Rural White Americans’ Health

Note. OMB5US Office of Management and Budget. Figure 1 is grounded in Griffith et al.,28 Schulz et al.,29 and Williams and Mohammed’s30 conceptualiza-
tion of racism as a fundamental (or basic) determinant of health.
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as treatment of an illness that they per-

ceive to be outside of one’s individual

control (e.g., genetic conditions, can-

cer).50,53,60 Moreover, some rural White

patients and health care providers dis-

parage the use of medication-assisted

treatment of mental illnesses and sub-

stance use disorders.53,60,63 As such,

the meritocratic cultural norms of inde-

pendence and personal responsibility—

which we argue are components of

both Whiteness and rural White

culture—may inhibit some rural White

Americans from seeking out and utiliz-

ing health care services because they

adhere to local norms and values. As

noted, often the economic decline in ru-

ral areas shapes the built environment

in ways that characterize the physical

environment and hinder access to

health care, public health services, men-

tal health support, public transit, reliable

broadband Internet, full-service grocery

stores, and educational and employ-

ment opportunities.4 Increases in rural

hospital closures and health workforce

shortages also negatively affect rural

residents.64–66 Intermediate barriers

that exist in a built environment can in-

crease the likelihood that one engages

in unhealthy and risky behaviors be-

cause those are the resources the envi-

ronment affords them to cope with

stress.67 Furthermore, “rates of deep

poverty, near poverty, and relative pov-

erty are almost universally higher” in

nonmetropolitan US counties than met-

ropolitan counties.14(p10) Not all rural

White Americans are impoverished, but

the clustering of impoverished people

in rural areas speaks to the historical

nature of the structural disadvantage

faced by residents of rural communities

(e.g., deindustrialization, resource ex-

traction, lasting effects of plantation

economies).14

Intrapersonal Factors

We posit that Whiteness contributes to

psychosocial factors (e.g., belief in mer-

itocratic ideology, perceived stressors)

that can adversely affect the health and

well-being of rural White Americans.

Because stressors come in a variety of

forms (e.g., life events, chronic strains,

traumas) it is necessary to identify

stressors within their broader social

context.68,69 The narratives of success

that are intrinsic to Whiteness can ad-

versely affect White Americans’ health

if they do not perceive that they are

reaping the full benefits of being

White.21,50,51,58,59 Some rural White

Americans’ perceived threat to their so-

cial standing and their frustration with

“outsiders”53,60 is rooted in the ethno-

centrism that Whiteness propagates.

Ethnocentrism is the “practice and per-

ception of regarding one’s own ethnic,

racial, or social group as the center of

all things.”70 Ethnocentrism is a core

component of status threat because it

is about maintaining the protection and

superiority of the in-group.71 As such,

Whiteness undergirds some rural

White Americans’ fears that their cultur-

al norms are diminishing and the col-

lective social status of White people in

the United States is deteriorating. This

experience of status threat likely pro-

duces stress and anxiety for rural White

Americans because the disruption of

meritocratic beliefs and expectations

can produce psychological distress for

White people.72

Because White Americans’ beliefs

about their position within social hierar-

chies can affect their health,73,74 it is

plausible that the stress response

associated with status threat is contrib-

uting to the concentration of poor

health among rural White populations.

In addition, qualitative research demon-

strates that perceptions of social

changes—such as shifting social norms

and an influx of “outsiders” moving into

their rural community—can be a source

of stress for White (but not Black) rural

Americans.60 Relatedly, Straubel’s75

research with older White adults indi-

cates that someWhite people believe

that social changes equate to anti-White

discrimination. According to Versey

et al.,72 the stress responses associated

with perceptions of discrimination (i.e.,

“appropriated racial oppression”) can

produce adverse mental health effects

for White Americans.

Furthermore, Cooley et al.76 found

that when White Americans believe that

their social status is lower than that of

the majority of White Americans, this

predicts fewer positive emotions, which

results in worse self-reported physical

and mental health. Given the “White5

wealthy” stereotype in the United

States, low-income White Americans

may perceive that they are even

poorer,77 and this belief can harm their

health.76 Moreover, perceptions of sta-

tus incongruency may adversely affect

telomere length (an indicator of stress-

mediated biological aging) for White

Americans, while this is not the case for

Black Americans and Mexican immi-

grants.51 Geronimus et al.51 posit that

some low-income White Americans

have less resources to protect them-

selves from the potential negative

effects of anxiety and environmental

stressors than wealthier White Americans,

which results in low-income White

Americans’ relatively shorter telomere

length. Regardless of individual-level so-

cioeconomic position, the extent to

which rural White Americans believe in

meritocratic “American Creed” ideology

(e.g., emphasis on rewards for hard
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work, self-sufficiency) could be detri-

mental for their individual-level health

outcomes because of the stress

responses associated with those

beliefs50,51 and how these beliefs and

stress responses intersect with their

rural environment.

Moreover, rural White Americans’

perceived status threat and associated

health behaviors could pose a health

risk to other marginalized populations.

Interestingly, resistance to masking ear-

ly in the COVID-19 pandemic among

some rural White Americans was linked

to perceptions of infringement on indi-

vidual rights.78 Other studies found

that racial prejudice (specifically, anti-

Blackness) among White Americans

amplified opposition to masking and

other health-promoting public health

policies that were designed to reduce the

spread of severe acute respiratory syn-

drome coronavirus 2 (SARS-CoV-2).79,80

Policies that aim to promote equity and

“level the playing field” for racially minori-

tized groups can contribute to feelings of

resentment, anger, and threat among

White Americans.72 These perceptions

of loss of status potentially adversely

affect White Americans’ collective morbid-

ity and mortality,74 and a recent scoping

review denotes that feeling threatened by

perceived changes in societal conditions

can negatively affect White Americans’

health at the individual and population

level.73 As such, some rural White

Americans’ perceived status threat is

a pressing public health issue that war-

rants further investigation because it

can negatively affect the health of White

Americans and racially minoritized

populations.

IMPLICATIONS

To improve health among rural White

Americans, we offer a nuanced

understanding of what contributes to

rural White Americans’ collective poor

mental health and worsening mortality.

Delineating how structural forces like

Whiteness interact with aspects of rural

culture, individually held beliefs and

attitudes, and subsequent stress-

related experiences and coping beha-

viors refines ways to inform policy and

programmatic efforts to improve the

health of rural White populations.

For example, applying Geronimus’s

weathering hypothesis,81 we posit that

stress over the life course could ad-

versely affect the health of rural White

Americans who experience the chal-

lenges of living in a rural area coupled

with the perception that White people

are losing status. Weathering empha-

sizes that chronic exposure to social

and economic disadvantage contributes

to accelerated biological aging and

declines in health through psychosocial

mechanisms (e.g., high-effort coping)

that can lead to general health vulnera-

bility, increased susceptibility to infec-

tious disease, and the early onset of

chronic conditions.51,81 The adverse

effects of weathering among racially min-

oritized groups are well-documented,81

and it suggests that dominant racial

group status does not protect White

people from the negative health effects

of impoverishment and other forms of

perceived or actual marginalization.

Yet, we need empirical evidence to

determine if and how the intersections

of Whiteness, status threat, and the en-

vironmental challenges of living in rural

areas affect White Americans’ health

and well-being over the life course

across various levels of the socioeco-

nomic gradient. While we hypothesize

that the system of Whiteness is likely to

disproportionately negatively affect the

health of rural White Americans with

lower socioeconomic position (SEP),

it is unlikely that rural White Americans

with higher SEP are immune to the neg-

ative health effects of Whiteness. For

example, research on mental health

among relatively high-SEP rural White

Americans suggests that the ideology

of Whiteness can still harm their mental

health.60 Thus, future research is need-

ed to determine how individual-level

SEP relates to the influence of White-

ness on White Americans’ health and

well-being within the context of rurality.

While this article focuses on the rural

White population in the United States

in general, we hypothesize that there

could be meaningful cultural and con-

textual variation among rural White

Americans in different geographic

regions (e.g., Appalachia, Pacific North-

west, Southeast) that differentially

contributes to their health behaviors,

psychosocial responses, and health

outcomes via the intersections of

Whiteness and other identities. Empiri-

cal evidence is needed to determine

whether Whiteness similarly influences

health-related intermediate and intra-

personal factors for rural White Ameri-

cans who live in particular geographic

contexts, given that cultural aspects of

what it means to be a rural White per-

son may vary by region and intersec-

tional identities. For example, rural

White transgender adolescents in the

US South or rural White evangelical

Christian older adult men in central

Appalachia may experience unique in-

trapersonal factors that differentially

affect their physiological responses to

stress and mental health. Thus, we

need empirical evidence to expose if

and how health beliefs, attitudes, and

behaviors vary among rural popula-

tions based on identities beyond race

(e.g., gender, age, social class, political

affiliation, sexual orientation, religion,

geographic location, ability status).
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Furthermore, we must consider how

Whiteness contributes to the effective-

ness of health communication and

policy. Understanding how Whiteness

influences subgroups of rural White

Americans’ acceptance or aversion

to public health policies could enhance

our efforts to frame health communi-

cation in ways that are culturally appro-

priate.12 We posit that policies that

emphasize the health of the collective

(e.g., wearing a face mask to prevent

the spread of SARS-CoV-2) may be

contrary to the values of rural White

Americans who adhere to the individu-

alism and ethnocentrism espoused by

Whiteness. Without considering White-

ness, well-intentioned public health

campaigns and policies could exacer-

bate health inequities.23 For instance,

some White Americans were less

concerned about masking and social

distancing when they read messages

indicating that COVID-19 had a dispro-

portionately negative impact on Black

Americans.79,80 As such, accounting for

the ideology of Whiteness could help

us avoid framing health communica-

tion and policies in ways that inadver-

tently reinforce racism. More research

is needed to determine how Whiteness

similarly or dissimilarly influences

health beliefs and policy attitudes

among rural, nonrural, and other sub-

groups of White Americans.

In sum, utilizing racialized framing, con-

sidering rurality and Whiteness simulta-

neously, and recognizing Whiteness as a

fundamental determinant of health are

essential to refining our understanding

of, and ability to improve, the health of

rural White Americans.
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Legacy of Racism and Firearm
Violence During the COVID-19
Pandemic in the United States

Zainab Hans, PhD, Daniel B. Lee, PhD, Marc A. Zimmerman, PhD, and Douglas J. Wiebe, PhD

See also Whiteness and Redlining, pp. 146–160.

Objectives. To examine whether, through interactions with preexisting socioeconomic status

vulnerabilities, the COVID-19 pandemic exacerbated exposure to firearm violence among communities

with a legacy of redlining (i.e., grading the creditworthiness of neighborhoods based on their

sociodemographic composition).

Methods.We used an exogenous population threshold whereby the Home Owners Loan Corporation

graded neighborhoods only in US cities with populations of more than 40000 and used a difference-in-

difference strategy to examine the evolution of fatal firearm incidents between 2017 and October 2022.

Results. After the COVID-19 pandemic began, fatal firearm violence increased significantly in low-graded

neighborhoods that the Home Owners Loan Corporation had deemed risky for mortgage lending. The

effect held consistently across various model specifications.

Conclusions. Social and environmental constructs can interact in a complex manner to compound

disadvantage and exacerbate the consequences of negative shocks for marginalized communities.

Public Health Implications. Home Owners Loan Corporation policies contributed to widening racial

disparities in firearm violence, highlighting the need for reinvestment in marginalized communities to

keep future shocks from exacerbating vulnerability to adverse outcomes. (Am J Public Health.

2025;115(2):161–169. https://doi.org/10.2105/AJPH.2024.307891)

Marginalized communities bear a

disproportionate burden of fire-

arm violence—reflecting deep-seated

disparities in safety and well-being.1

Alarmingly, these gaps appear to be

widening.2 Between 2019 and 2020,

the overall firearm homicide rate in-

creased by 34.6%, with the largest

increases occurring among Black

and American Indian/Alaska Native

males.1 The advent of the COVID-19

pandemic and the disruptions it caused

in social and economic processes dif-

ferentially affected people of color,3,4

likely contributing to increased

violence.5

Although pandemics are indiscrimi-

nate, their consequences can affect

certain populations disproportionately

by amplifying structural vulnerabilities

in socioeconomic status.4,6

The differential incidence of COVID-19–

related morbidity and mortality among

Black and other minority groups demon-

strates how social and environmental

constructs interact to exacerbate nega-

tive shocks among resource deprived

communities.6 Like health risks, expo-

sure to violence is often rooted in long-

standing socioeconomic inequities.

Given the parallels between the dispro-

portionate burden of COVID-19 and

firearm violence on racial minority

groups, it is likely that the pandemic in-

creased exposure to firearm violence

by reinforcing structural barriers

among communities with a history of

marginalization.

Redlining—restricting credit access of

neighborhoods occupied predominant-

ly by Black and other minoritized

individuals—was instrumental in

entrenching racial inequities by causing

residential segregation and long-term

disinvestment.7 By systematically

channeling resources away from these

communities, this policy led to concen-

trated poverty and limited opportunities

Research Peer Reviewed Hans et al. 161

WHITENESS AND REDLINING
A
JP
H

Feb
ru
ary

2025,Vo
l.
115,N

o
.2



for upward social mobility.8,9 The struc-

tural vulnerabilities stemming from this

economic marginalization have had

enduring and devastating impacts on

health and safety.6,10–12

There is a small nascent literature

examining the effects of exogenous

disease-related shocks on various

forms of violence, including civil unrest

and war.13–16 This literature illustrates

the profound impact economic

disadvantage has on how resiliently

communities can weather public health

crises. This body of work highlights the

crucial links between economic factors,

epidemic outbreaks, and violence and

shows that the issue extends beyond

the direct impacts of health shocks to

how these shocks interact with underly-

ing social and structural inequities.

Although this literature focuses

primarily on countries with weak insti-

tutional environments and volatile polit-

ical structures,13,15,16 the fundamental

conclusions may be transferable to

marginalized communities irrespective

of their country’s economic develop-

ment or political stability. Unsurprising-

ly, research focusing on the nexus of

firearm violence and the COVID-19

pandemic in developed countries has

found that racial and economic factors

amplify the disparities in firearm

violence.5,12

However, few studies have explicitly

investigated the underlying role of dis-

criminatory policies, such as redlining,

in intensifying violence when communi-

ties are hit by a negative shock.12 We

exploited an exogenous population

threshold to compare neighborhoods

assigned low grades by the Home

Owners Loan Corporation (HOLC)

with similar neighborhoods. We

employed a difference-in-difference

framework to evaluate whether the

COVID-19 pandemic’s exacerbation of

the socioeconomic vulnerabilities creat-

ed by HOLC policies led to a dispropor-

tionate increase in firearm violence

among marginalized communities.

Our research expanded on previous

literature on firearm violence and pub-

lic health crises by examining a specific

but important issue: the interaction of

an exogenous shock with underlying

structural inequities in an economically

advanced country. We provide

empirical evidence of how racial and

economic disparities influenced the dis-

tribution of firearm violence during a

nationwide public health emergency. In

demonstrating the enduring repercus-

sions of historical discriminatory poli-

cies, we underscore the urgent need to

rectify the structural conditions that

foster violence to safeguard these com-

munities against the harmful conse-

quences of future shocks.

METHODS

The HOLC created residential security

maps for more than 200 US cities to

classify their creditworthiness to stabi-

lize the housing market after the Great

Depression. Residential neighborhoods

were assigned grades “A” through “D”

to symbolize the risk involved in finan-

cial lending, with “A” signifying high

creditworthiness and “D” a hazardous

investment. Of note, the racial compo-

sition of a neighborhood was a key de-

termining factor in assigning these

grades. Neighborhoods with a growing

or high proportion of racial minority

residents received lower grades

(i.e., C and D), signaling undesirability

for mortgage lending. Each grade was

represented by a specific color on the

maps, with green being the best (A) and

red being the worst (D), leading to the

colloquial term “redlining.”

However, HOLC’s focus on larger cit-

ies created an exogenous population

threshold, whereby cities with fewer

than 40000 residents in the 1930s

were not subjected to grading even

though many of the neighborhoods in

these cities had demographic and

socioeconomic characteristics compa-

rable to neighborhoods that were grad-

ed. This allowed us to compare similar

neighborhoods above and below the

threshold and analyze the increase in

firearm fatalities in low-graded neigh-

borhoods after the beginning of the

COVID-19 pandemic.

Analytical Strategy

To identify appropriate controls for

graded neighborhoods, we used a data

set created by Hynsj€o and Perdoni,17

who used a machine-learning algorithm

to replicate the original HOLC grade as-

signment for neighborhoods in cities

that had fewer than 40000 residents in

the 1930s. Hynsj€o and Perdoni used

ESRI StreetMap (Redlands, CA) to geo-

code addresses available in the full

count 1930 US census data.17 The ESRI

algorithm assigned each address–

coordinate match a score between

100 and 0. Higher scores indicate better

matches. To reduce measurement

error, Hynsj€o and Perdoni excluded

matches with a score of 84 or less and

used digitized HOLC maps to convert

originally graded neighborhoods into a

grid of hexagons—each roughly the size

of a New York City block. Although

Hynsj€o and Perdoni chose the size and

shape of the hexagons to capture the

boundaries of HOLC neighborhoods as

precisely and compactly as possible, in

some instances a single hexagon occu-

pied more than 1 grade because areas

demarked by the HOLC had nonuniform

shapes.
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To avoid conflating different socio-

economic characteristics, Hynsj€o and

Perdoni excluded hexagons occupying

less than 75% of a single grade and

used a random forest algorithm to pre-

dict and assign grades to similar sized

hexagons in control cities (i.e., cities

with <40000 residents in the1930s).

The random forest approach split the

data set recursively using multiple deci-

sion trees. In each tree, decision nodes

partitioned the data to maximize the

predictive power of covariates. The

model used a nonlinear multivariate

function to classify instances into pure

leaves so that all instances belonged

to a single grade. Appendix Table A

(available as a supplement to the online

version of this article at http://www.

ajph.org) provides a list of the census

variable used in training the machine

learning algorithm. More details on the

creation of the data set are provided in

Hynsj€o and Perdoni.17

Figure 1 provides an evaluation of the

classification model by comparing the

predicted and observed grades for cities

with populations between 40000 and

50000 residents. Overall, the out-of-

sample accuracy is greater than 90%.17

Figure 2 provides a visual interpreta-

tion of the classification model. Panel b

shows the digitized versions of the

original HOLC maps for Pittsburgh,

Pennsylvania, and panel a shows the

replication created by the machine-

learning algorithm. Given the slight

overlap in C and D neighborhoods in

the predicted maps, we aggregated

these (i.e., low-graded neighborhoods)

for our analysis. Aggregation of low-

and high-graded neighborhoods is not

unusual when studying relatively rare

outcomes such as firearm violence,18

as C and D neighborhoods faced simi-

lar constraints and exclusion from fi-

nancial markets. Although differences

between C and D boundaries dissipat-

ed over time, differences continued to

persist between C and B neighbor-

hoods.9 Furthermore, the aggregation

addresses the problem posed by the

very small number of A graded neigh-

borhoods, which makes grade-specific

analysis infeasible for that classification.

To minimize confounding by

unobservable variables, we limited our

analysis to control cities with a 1930

population of between 25000 and

39999 and treatment cities with a 1930

population of between 40000 and

55000. We estimated a negative bino-

mial model to accommodate the

overdispersed nature of our count

outcome. Our difference-in-difference

model can be specified as

logðYcqÞ5b01b1GcCq1b2Xc1wc

1tq1�cq1logðrcqÞ,
(1)

where Ycq is the number of firearm

fatalities that occurred in low-graded

neighborhoods of city c and quarter q;

Gc is the treatment indicator signifying

if a city was graded by HOLC; Cqis the

indicator for the period after and takes

on the value of 1 for periods after

March 2020, signifying the emergence

of the COVID-19 pandemic; Xc are city-

level covariates; rcq is the city-level pop-

ulation included as exposure; and wc

and tq represent city and quarter fixed

effects. Bootstrapped SEs account for

correlation among observations over

time.

We also conducted a series of robust-

ness checks to test the validity of our

findings. Because we compared smaller

cities with larger ones, if cities were on

different trajectories of firearm violence

Observed Grades

Predicted
Grades

A B C D

A 866 45 18 3

B 153 2647 214 36

C 18 219 4435 233

D 0 12 117 2139

Class Sensitivity 83.72 90.56 92.70 88.72

Overall Accuracy 90.43%

FIGURE 1— Random Forest Confusion Matrix: United States

Note. The matrix shows a comparison between the observed and predicted grades for hexagons located in cities with populations under 50000. The
comparison is conducted using a test set comprising of a 25% random subsample of the original dataset that was excluded from the training phase.
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a

b

FIGURE 2— Comparison of (a) Predicted and (b) Original Maps: Pittsburgh, PA

Note. Part a shows neighborhood maps predicted by the random forest algorithm, and part b shows digitized versions of the original Home Owners Loan
Corporation (HOLC) maps. Green5A, blue5B, yellow5C, and red5D. Gray hexagons had fewer than 20 residents in 1930 and were not included in the
random forest algorithm to reduce prediction error.
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that were unrelated to the systemic vul-

nerabilities created by HOLC practices,

we might expect to see differences in

both high- and low-graded neighbor-

hoods in treatment and control cities.

Therefore, we aggregated A- and

B-graded neighborhoods and used

them as negative controls. We also con-

ducted a falsification test using a place-

bo population threshold to define a

control group comprising cities that

had between 40000 and 55000 resi-

dents in the 1930s and a treatment

group of cities with 55000 to 70000

residents to evaluate differences in

these groups.

We further examined how firearm fa-

talities evolved in high- versus low-

graded neighborhoods in treated and

control cities. Lastly, because our pri-

mary analysis focused on smaller cities,

where the patterns of gun violence may

not be as indicative of broader US

trends, we conducted additional sup-

plementary analyses using a larger

sample. Because it was not possible

to create a control group for larger

cities, we employed propensity score–

weighted difference-in-difference analy-

sis, excluding originally mapped cities

with a contemporary population great-

er than 250000 to achieve good covari-

ate balance.

Data

We obtained data for firearm fatalities

from the Gun Violence Archive (GVA)—

a crowdsourced database that provides

detailed information on a broad spec-

trum of firearm violence.19 We aggre-

gated GVA incidents that occurred

between July 2017 and October 2022 to

a quarterly level and geocoded them. We

then merged quarterly counts of firearm

fatalities with the neighborhood hexa-

gons (Appendix Figure A [available as a

supplement to the online version of this

article at http://www.ajph.org] provides an

example). We extended our analysis be-

yond the initial wave of COVID-19, as dif-

ferent variants continued to cause high

levels of mortality until March 2022.

Moreover, during the initial peak in the

number of infectious cases, many states

issued shelter-in-place orders that may

have resulted in differential exposure to

crime.

Using data from the American Com-

munity Survey collected at the city level,

we controlled for the percentage of the

population that was White, Black, or an-

other racial minority; was unemployed;

was living below the poverty level; had

less than a high school diploma; and

was a man aged between 18 and

49 years. Additionally, we used data

from RAND’s state Firearm Law Data-

base20 to construct dichotomous

variables to indicate the presence of

permit-to-purchase requirements and

stand-your-ground laws. Lastly, in esti-

mating the propensity scores, we in-

cluded the 2020 residential segregation

data from the Dissimilarity Index pro-

vided by the American Communities

Project as well as the percentage of the

population that was married and the

median income from the American

Community Survey.

RESULTS

We began by ensuring that changes in

socioeconomic conditions since the

1930s had not rendered control cities

an inappropriate comparison group.

Appendix Table B (available as a sup-

plement to the online version of this ar-

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

key socioeconomic indicators between

treated and control cities before the

COVID-19 pandemic. There were statis-

tically significant differences in the total

population of cities and the percentage

of Black residents, which we expected.

Treated cities did have higher unem-

ployment rates but were similar to con-

trol cities in other sociodemographic

characteristics. Table 1 reports the

results of our difference-in-difference

analysis. Despite aggregating to a quar-

terly level, zeros constitute more than

half (58.7%) of our outcome variable,

making the negative binomial model an

appropriate choice. Employing an ex-

ponential model meant the parallel

trends assumption needed to hold in

terms of their proportional changes

and not necessarily in level.21 We pre-

sent the P values for the parallel trends

test in Table 1 that indicate that this as-

sumption was not violated (Appendix

Figure B [available as a supplement to

the online version of this article at

http://www.ajph.org] provides a visual

evaluation of parallel trends). Testing

for heterogenous treatment effects, we

found no evidence of differential effects

among cities. Table 1 presents the

results of the negative binomial model

without any socioeconomic controls.

The results show that, after March

2020, the rate of firearm fatalities in-

creased by 33% in low-graded neigh-

borhoods in treated cities relative to

similar neighborhoods in control cities.

Table 1 also includes socioeconomic

controls as well as indicator variables

for firearm laws. The incidence rate ra-

tio increased somewhat after account-

ing for covariates, indicating a 35% in-

crease in firearm fatalities in treated

cities relative to controls. Poisson speci-

fication yielded results that were

consistent with the primary model

(Appendix Table C, available as a sup-

plement to the online version of this ar-

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

the analysis using neighborhoods as

the primary unit of analysis instead of
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cities also showed a differential in-

crease in firearm fatalities in treated cit-

ies (Appendix Table D, available as a

supplement to the online version of

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

Table 2 reports the results of our

falsification test using a placebo thresh-

old. Using cities with populations be-

tween 40000 and 55000 in 1930 as

controls and cities with populations

between 55000 and 70000 as our trea-

ted units, we did not observe a statistical-

ly significant increase in firearm fatalities

in either the low- (C and D) or high-

(A and B) graded neighborhoods. Al-

though the parallel trends assumption

failed to hold for high-graded neighbor-

hoods, as indicated by the low P value,

the results of low-graded neighborhoods

assure us that the results in Table 1

were not driven merely by differences in

population size.

When we compared firearm fatalities

among low- and high-graded neighbor-

hoods in treated and control cities

(Appendix Table E, available as a sup-

plement to the online version of this ar-

ticle at http://www.ajph.org), we did not

find any statistically significant differ-

ences in control cities. There was some

evidence of a disproportionate increase

in low-graded neighborhoods of trea-

ted cities; however, the confidence

intervals were at the boundary. When

evaluating high-graded neighborhoods,

we did not detect statistically significant

increases in firearm fatalities after March

2020 (Appendix Tables F and G, available

as a supplement to the online version of

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

should be noted that the class imbal-

ance between grades led to fewer

observations even after combining the A

and B grades,17 and the parallel trends

assumption was not satisfied for this

analysis (Appendix Figure C, available as

a supplement to the online version of

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

Finally, our propensity score–weighted

difference-in-difference analysis yielded

results that were similar to our primary

findings (Appendix Table H, available

as a supplement to the online version

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

though there was an increase in overall

firearm fatalities in treated cities, it is not

statistically significant. We did observe a

TABLE 1— City-Level Analysis of Firearm Fatalities in Low-Graded
Neighborhoods: Select US Cities, July 2017–October 2022

Dependent Variable: Firearm Fatalities

Model 1 Model 2

IRR (95% CI) 1.33 (1.11, 1.59) 1.35 (1.09, 1.67)

Pre-trends test, P .12 .18

Heterogenous trends test, P .38 .6

Sociodemographic controls No Yes

Observations, no. 1920 1920

Number of clusters 120 120

Note. CI5 confidence interval; IRR5 incident rate ratio. We based estimates on a difference-in-
difference model employing an exponential conditional mean function and used data from the Gun
Violence Archive to compare firearm fatalities in low-graded neighborhoods (i.e., neighborhoods
assigned C and D grades) in treated cities to neighborhoods that would have received the same
grades in cities that the Home Owners Loan Corporation did not redline. Cities with a 1930
population of between 25 000 and 39 999 served as the control cities; cities with a 1930 population
between 40000 and 55000 served as treated cities. Bootstrapped SEs are clustered at the city level.
Model 1 contains no sociodemographic controls. Model 2 includes controls for percentage of
population that, per the American Community Survey, was White, Black, or other minority race;
unemployed; lived in poverty; faced a language barrier; was a man aged 18–49 years; and had less
than a high school diploma. Additional controls included state-level indicators for stand-your-ground
laws and permit requirements for firearm purchasing.
Source. We obtained data for these covariates from the RAND Corporation.

TABLE 2— Difference in Firearm Fatalities Using a Placebo
Threshold: Select US Cities, July 2017–October 2022

Dependent Variable: Firearm Fatalities

Model 1, Low-Graded
Neighborhoods

Model 2, High-Graded
Neighborhoods

IRR (95% CI) 0.79 (0.61, 1.02) 1.08 (0.53, 2.22)

Pre-trends test, P .61 .01

City controls Yes Yes

Observations, no. 1328 752

Number of clusters 83 47

Note. CI5 confidence interval; IRR5 incident rate ratio. We based estimates on a difference-in-
difference model employing an exponential conditional mean function. The models compared cities
using a placebo threshold. Cities with a 1930 population of between 40000 and 55 000 served as the
control cities, and cities with a 1930 population of between 55 000 and 70 000 served as treated
cities. Bootstrapped SEs were clustered at the city level. Low-graded neighborhoods constituted
residential areas assigned C and D grades, and high-graded neighborhoods constituted areas
assigned A and B grades.
Source. Data for the outcome variable were from the Gun Violence Archive (https://www.
gunviolencearchive.org).
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significant increase in fatalities occurring

in low-graded neighborhoods. However,

there was a reduction in fatalities in high-

graded neighborhoods. Although some

differences remained in covariates even

after propensity score weighting (Appen-

dix Table I, available as a supplement to

the online version of this article at http://

www.ajph.org), the overall results support

the main findings, as presented in Table 1.

DISCUSSION

Our study documents the confluence

of the COVID-19 pandemic and the

structural inequities created by HOLC

policies. We found a significant increase

in firearm fatalities in neighborhoods

that received low grades relative to sim-

ilar neighborhoods in cities that did not

meet the population threshold set by

HOLC and therefore were not graded.

Specifically, we found that after the

onset of COVID-19, firearm fatalities

increased by 35% in low-graded neigh-

borhoods. These findings are signifi-

cant because neighborhoods in treated

and control cities were similar in terms

of their historic demographic and

socioeconomic characteristics.17 More-

over, there are not many significant dif-

ferences in important contemporary

indicators, such as poverty and median

income, among these cities overall. This

suggests that the socioeconomic mar-

ginalization resulting from HOLC poli-

cies set low-graded neighborhoods on

different trajectories of violence after

March 2020, illustrating how the struc-

tural inequities stemming from histori-

cal discriminatory policies continue to

affect communities to this day. Further-

more, high levels of firearm violence

persisted long after the initial shock-

waves of the pandemic subsided,

indicating that not only are these com-

munities more vulnerable to the

adverse effects of exogenous shocks,

but they also require longer recovery

periods.

Interestingly, our results are consis-

tent with previous findings on the im-

pact of public health crises in Africa13

despite stark contextual differences and

resource availability—underscoring the

importance of structural underpinnings

and marginalization in driving violence.

This is concerning because negative

shocks caused by natural disasters or

spread of infectious disease can be

expected to increase in frequency and

intensity owing to environmental

changes.22,23 Therefore, there is an ur-

gent need for reinvestment in marginal-

ized communities to address structural

inequities that foster vulnerability to the

impacts of future disasters. Given that

previous research demonstrates that

children who grow up in neighborhoods

graded as undesirable for mortgage

lending by the HOLC have lower educa-

tional attainment, have lower earning

potential in adulthood, are more likely to

live in high-poverty areas, and are more

likely to be incarcerated,8 investing in

education and creating meaningful em-

ployment opportunities can offer poten-

tial channels through which the systemic

barriers that contribute to cycles of pov-

erty and violence can be reduced.

Limitations and Advantages

There are some limitations to our

study. We are unable to make broader

generalizations because our primary

analysis compared cities in a specific

band of the 1930 population. Although

the results of our propensity score–

weighted difference-in-difference mod-

el evaluated firearm violence in larger

cities and yielded consistent results, dif-

ferences remain in some socioeconom-

ic metrics. Lastly, we cannot completely

rule out the possibility that prediction

errors in the classification algorithm or

reporting errors in GVA data can exag-

gerate or attenuate our estimates.

Despite these shortcomings, our

approach offers several advantages.

First, the number of cities included in

our analysis was not trivial, and by com-

paring cities located all over the coun-

try, we avoided spatial spillovers and

endogeneity concerns implicit in bor-

der discontinuity designs. Second, we

used an exogenous shock to isolate the

effects of a historic policy. Finally, many

of the cities that had small populations

in the 1930s have grown significantly

over the past decades and therefore

may provide a more accurate picture of

violence plaguing cities in the United

States today. We also tried to avoid

bias by excluding GVA data for the ini-

tial year, as coverage has been noted to

improve over time.24 This combined

with our robustness checks supports

the causal interpretation of our

findings.

Conclusions

Overall, the stark increase in firearm fa-

talities in neighborhoods beset by racial

discrimination speaks to the enduring

effects of inequitable policies and how

they continue to influence public health

and safety. Our findings add to the

growing body of evidence that calls for

a reevaluation of resources and invest-

ment in marginalized communities to

foster resilience and promote equity.

This is critical because although redlin-

ing left a tangible legacy of structural

racism, it is only one aspect of the larg-

er institutional framework that created

and reinforced racial inequities through

exclusionary practices. Evidence indi-

cates that the Federal Housing Admin-

istration’s lending practices were far
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more restrictive than the HOLC maps

indicate.25 Future research should in-

vestigate the impact of discriminatory

policies followed by other institutions

to quantify the full scale of negative

impacts on socioeconomic factors that

compromise public health and safety.

Public Health Implications

Marginalization creates conditions in

which violence proliferates. Through

influencing redistribution of resources

and consequently the socioeconomic

status of communities, racial segrega-

tion has played a role in how resilient

communities are in the face of negative

shocks. The COVID-19 pandemic high-

lights how historic and systemic inequi-

ties are further compounded through

interactions with negative shocks. Our

findings emphasize the necessity of de-

liberate and sustained interventions

aimed at redressing these long-

standing disparities.
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Laws Limiting Access to SNAP
Benefits for People With Felony Drug
Convictions: A Policy-Mapping Study

Hridika Shah, MSPH, Alexander D. McCourt, JD, PhD, MPH, and Sachini Bandara, PhD, MS

See also Dong, p. 113.

Objectives. To map US state Supplemental Nutrition Assistance Program (SNAP) bans for individuals

with felony drug convictions between 2004 and 2021.

Methods. Using standard legal-mapping methodology, we categorized states as maintaining the lifetime

ban imposed by federal law, modifying the lifetime ban, or fully opting out of the lifetime ban in each year.

Among states with modified bans in 2021, we coded types of modifications.

Results. As of 2021, 26 states and the District of Columbia fully opted out of the lifetime ban, 23 states

modified bans, and 1 state maintained a lifetime ban. Among states with modified bans in 2021, 13 states

required compliance with parole and probation, 12 states required drug treatment, 7 states required drug

testing, and 9 states limited eligibility to certain populations.

Conclusions.Most states effectively de-implemented the federal lifetime ban on SNAP for people with

felony drug convictions by fully opting out or modifying bans over time. However, some states still had

stringent modified ban provisions.

Public Health Implications. These findings underscore the need to study the effects of this patchwork of

drug conviction–related ban policies on substance use and nutrition-related outcomes. (Am J Public Health.

2025;115(2):170–177. https://doi.org/10.2105/AJPH.2024.307873)

People reentering communities

following incarceration face an

increased risk of morbidity and mortality

during this critical transition period, par-

ticularly because of substance use and

overdose.1 In addition to the increased

risk of adverse physical and mental

health outcomes, individuals who were

previously incarcerated are more likely

to experience housing instability, food

insecurity, and unemployment.2–5

Food is essential for everyone’s health

and well-being, yet people with previous

criminal legal system involvement face

structural barriers to food access. People

who have been previously incarcerated

are nearly 2 times as likely to experience

food insecurity as are individuals without

a history of incarceration.4 This com-

pounds the challenges this population

faces in meeting basic needs, which

several qualitative studies find are asso-

ciated with negative effects on health

and well-being, successful reentry, up-

ward mobility, and recidivism.6–8 Food

insecurity may also worsen physical

and mental health challenges among

individuals with previous criminal legal

system involvement, widening existing

health inequities.9,10 Given these struc-

tural obstacles, access to the Supple-

mental Nutrition Assistance Program

(SNAP), which provides nutrition assis-

tance to low-income households in

the United States and is associated

with reduced poverty and improved

food security,11 is vital to facilitating

successful reentry following release

from incarceration.

Despite the relationship between

reentry and food insecurity, federal

SNAP policy is highly restrictive. In

1996, as part of bipartisan efforts to

substantially restructure and restrict

public welfare programs, the Personal

Responsibility and Work Opportunity

Reconciliation Act imposed a lifetime

disqualification for SNAP and cash as-

sistance benefits among individuals

with a felony drug conviction.12 In the

first 5 years of enactment, nearly
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90000 individuals with felony drug con-

victions were denied SNAP benefits.13

The potential implications of this policy

have persisted, with approximately

244000 individuals sent to prison

annually for drug-related crimes in the

United States.14 A pilot study in California,

Texas, and Connecticut found that 91%

of individuals convicted of drug felonies

were food insecure on release.15

Although the federal lifetime ban has

been in place since 1996, provisions of

the Personal Responsibility and Work

Opportunity Reconciliation Act allow

states discretion to modify or completely

opt out of the lifetime SNAP ban.12 Many

states have enacted legislative reform

addressing this ban, electing to either

fully opt out of the ban or modify eligi-

bility criteria for individuals with a felony

drug conviction. This has resulted in a

shifting patchwork of SNAP eligibility

policies over the past few decades.16

Previous studies have documented

state decisions regarding SNAP bans

through 2015 and suggest a shift away

from maintaining the lifetime ban to

completely opting out or modifying the

lifetime ban.17–19 However, the progres-

sion of state policies past 2015 and a

characterization of the specific modifica-

tion provisions that have been enacted

are not well documented in the research

literature. In the gray literature, the

Center for Law and Social Policy has

published important work documenting

the overall status of SNAP bans but

does not systematically document the

details of state by state modifications

over time.20

We aimed to fill this gap by mapping

trends in state SNAP provisions between

2004 and 2021 for individuals with

drug felony convictions and providing a

detailed characterization of modified

bans by state.

METHODS

We identified and mapped SNAP policies

related to assistance and benefit eligibil-

ity for individuals with felony drug con-

victions for all 50 states and the District

of Columbia every year between 2004

and 2021. Our study team of 3 included

1 public health lawyer with experience

in legal epidemiology and mapping

(A.D.M.) and a subject matter expert

in US health policy (S. B.). We collected

data between June 2022 and January

2023.

First, we gathered policy data from

the US Department of Agriculture’s

State Options Reports from 2004

through 2019, which are reports

that provide state-level descriptions

of SNAP options that states may

adopt, including opting out of lifetime

bans for people with felony drug

convictions.21

Second, because the state option

reports were not available consistently

during the study period, we searched

the Thomas Reuters Westlaw legal

research database, used in previous

public health legal-mapping studies,22

to validate policy data gathered from

the state options reports and to fill

missing data points during the study

period. We conducted state-specific

searches in the Statutes & Court Rules

database on Westlaw using standard-

ized search terms related to SNAP and

the federal ban enactment date, includ-

ing “SNAP, food stamps, or August 22,

1996.” This search strategy was based

on existing peer-reviewed and gray lit-

erature and reports and descriptions of

the policy from the US Department of

Agriculture. We pilot tested and refined

the search strategy. For example, we

included the date in the search terms

because the federal ban applied only to

individuals with a felony conviction on

or after the date.

Third, for state years that still had

missing policy information, we used

state-level legal data sources, such as

state legislature Web sites using the

same search terms. Using these search

terms in the Westlaw and state-level

sources, we abstracted subsections of

state code relevant to SNAP policy that

documented policies regarding benefit

eligibility for individuals with a felony

drug conviction, which were most often

located in sections of the code related

to social and human services. We used

the credits and history of each relevant

code section to determine when the

statute was first enacted and whether

there were any subsequent amend-

ments. We included all of these

abstracted sections for detailed review

using the coding instrument we describe

later. We excluded sections of the code

not relevant to SNAP eligibility from this

detailed review.

Using the abstracted text, for each

state and each year, we coded the ban

status and effective date. We coded

ban status as (1) no ban, (2) a modified

ban, or (3) a lifetime ban. We identified

states as having no ban if the policy

text included an “opt-out” from the

federal ban with no additional provi-

sions stipulating alternative eligibility

requirements for individuals with felony

drug convictions. If states opted out

of the federal ban but had additional

requirements for eligibility, we classified

them as a modified ban state. We deter-

mined that states had a lifetime ban if

they had no policies related to benefit

eligibility for individuals with felony drug

convictions or had a ban identical to the

federal ban.

In states with modified bans in 2021,

we developed additional measures in

the coding instrument to categorize the
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types of modifications states enacted.

Modification categories included

whether the state had enacted a (1)

compliance with parole or probation

requirement, (2) drug treatment re-

quirement, (3) drug-testing require-

ment, or (4) provision limiting the

population for whom the permanent

disqualification applied. We identified

states as in category 2 or 3 if they

required satisfactory completion of a

drug treatment program or drug testing

to be eligible for SNAP. We identified

states as having a temporary disqualifi-

cation if the state applied a ban from

SNAP benefits for all individuals with a

felony drug conviction for a time less

than a lifetime. We classified temporary

disqualifications contingent on drug

testing or for people with certain types

of felony convictions in other relevant

categories.

Eligibility rules were modified for spe-

cific subgroups by restricting ineligibility

or imposing additional requirements

on individuals with certain types of

felony drug convictions, multiple con-

victions, or noncompliance with parole

or probation conditions. We included

some states in multiple categories, as

there were multiple types of modifica-

tions. The research team resolved dis-

agreements in policy categorization

with review and discussion.

Finally, we examined abstracted policy

text and the legal-mapping results to

identify policy themes during the entire

study period. Through an iterative

hybrid inductive and deductive coding

process, we developed a list of policy

themes and then coded all abstracted

policies according to whether they fit

into the following themes:

1. Enacting less restrictive SNAP ban

provisions. The state either fully

opted out of the ban or maintained

a modified ban but over time

enacted less restrictive modifica-

tions related to drug testing, treat-

ment, and limited populations;

2. Enacting stricter ban provisions.

The state enacted stricter modifica-

tion provisions over time;

3. Enacting modifications that contra-

dict 2 best practices. The state

enforced mandatory treatment

without any exemptions in the

statute text and punitive measures

for positive drug testing23; and

4. Enacting other provisions. The

state’s code specified additional

SNAP eligibility requirements for

people with felony drug convictions

but was unclear about what recipi-

ents must do to confirm eligibility

and who was responsible for making

decisions regarding drug treatment

and benefit receipt.

RESULTS

Between 2004 and 2021, we found a

shift away from lifetime bans to the en-

actment of no bans and modified bans

(Figure 1). In 2004, 17 states had a life-

time ban, 18 states had modified bans,

and 15 states and the District of Colum-

bia had no ban. By 2010 this shifted to

11 states with a lifetime ban, 20 states

with a modified ban, and 19 states and

the District of Columbia with no ban.

In 2014, 10 states had lifetime bans,

22 states had modified bans, and

18 states and the District of Columbia

had no ban. By the end of 2021, only

1 state, South Carolina, maintained a

lifetime ban, 23 states had modified

bans, and 26 states and the District

of Columbia had no ban. One distinct

case was Oregon. Although classified

as a no ban state for the entirety of the

study period, Oregon’s code includes a

provision granting parole or postprison

supervisors the authority to recom-

mend benefit suspension, specifically

for individuals with manufacture- or

delivery-related drug convictions.

Types of Modified Bans

For the 23 states with a modified ban in

2021, there was significant variation in

the types of modifications that states

enacted (Table A [available as a supple-

ment to the online version of this article

at http://www.ajph.org] provides a

detailed summary of the provisions

for each state with a modified ban in

2021). In 2021, the most common mod-

ification type required compliance with

parole and probation to receive bene-

fits (n513 states) followed by modifica-

tions that required the satisfactory

completion of a drug treatment pro-

gram (n512 states; Table 1). In some

cases, the statute specified that drug

treatment was mandated only “if

necessary,” which was often stated to

be determined by a “licensed medical

provider” or “mental health authority.”

Connecticut and Montana did not re-

quire drug treatment for all individuals.

Seven states mandated drug testing

as a component of SNAP benefit eligi-

bility for individuals with a felony drug

conviction, and 4 states designated

punitive measures for positive drug

tests, specified as a reduction in bene-

fits or a temporary disqualification from

SNAP. However, the number of positive

drug tests permitted and the disqualifi-

cation period varied considerably from

state to state. Kansas had the shortest

period, with a 30-day disqualification,

whereas Pennsylvania had the longest,

with a 10-year disqualification for the

second positive drug test. Minnesota

had the most stringent provisions, with

a 30% cut in benefits for the first positive
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drug test and a permanent disqualifica-

tion for any subsequent positive test.

Several modification provisions limited

ineligibility to certain subpopulations

among people with felony drug convic-

tions. Four states restricted limited ineli-

gibility to certain higher-level felony

drug convictions (i.e., sale, distribution,

trafficking, or manufacture of controlled

substances). For example, in Nebraska

only individuals with a conviction related

to sale or distribution of controlled sub-

stances were subject to the lifetime ban

on benefits. Similarly, 3 states limited

ineligibility to individuals with multiple

(more than either 2 or 3) felony drug

convictions. Notably, the Texas SNAP

provisions stipulated that any subse-

quent felony conviction (not limited to

drug-related convictions) resulted in

lifetime ineligibility, which was distinct

TABLE 1— Modification Provisions Among 22 US States With Modified SNAP Bans for People With
Felony Drug Convictions in 2021

Modifications Description States

Parole/Probation (n513 states) Requires compliance with parole or probation requirements to
obtain SNAP

AL, AK, AZ, CA, CT, GA, ID, IN, MI, MO,
MT, NE, TX

Treatment (n512 states) May require satisfactory completion of a drug treatment program
to obtain SNAP

AL, AK, AZ, CT, HI, KS, MO, MT, NE, NC,
PA, TN

Drug testing (n57 states) Requires drug testing to obtain SNAP AZ, CT, KS, MN, MO, PA, WI

Limited populations: multiple
convictions (n5 4 states)

Limits ineligibility to or imposes additional eligibility requirements
for individuals with multiple felony drug convictions

KS, MO, NE, TXa

Limited populations: high-level vs
low-level drug conviction (n54
states)

Limits ineligibility to or imposes additional eligibility requirements
for individuals with higher-level felony drug conviction (i.e., sale,
distribution, trafficking, or manufacture of controlled substances)

FL, MD, NE, TN

Note. SNAP5 Supplemental Nutrition Assistance Program.
aAny subsequent felony conviction (not just drug related) results in ineligibility.

2004 2010

2014 2021

No ban

Modified ban

Lifetime ban

FIGURE 1— US State Supplemental Nutrition Assistance Program (SNAP) Bans for People With Felony Drug Conviction
in 2004, 2010, 2014, and 2021
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from the ineligibility criteria of multiple

felony drug convictions present in other

states. One state, North Carolina, had

a 6-month temporary disqualification

period that applied to all people with a

felony drug conviction.

In 2021, 12 states enacted a combina-

tion of these modifications. For exam-

ple, Missouri required compliance with

parole and probation, drug testing, and

drug treatment, if necessary. In addi-

tion, individuals with 2 subsequent drug

felony convictions were permanently

ineligible for benefits in the state.

Trends in Bans Over Time

In examining abstracted state policies

between 2004 and 2021 and types of

modification provisions, several themes

emerged (Table 2). Overall, 23 states

enacted less restrictive SNAP ban

policies over the study period, moving

from a lifetime ban to a modified ban,

from a modified ban to no ban, or from

a lifetime ban to no ban. Some states

maintained a modified ban but enacted

less restrictive provisions affecting drug

testing, treatment, and limited popula-

tions, or they transitioned from a modi-

fied ban to fully opted out.

Whereas 23 states shifted to less

restrictive policies over time, 3 states

enacted stricter modifications in the

study period. For example, in 2013,

Kansas added to their modified ban

that required drug treatment of SNAP

eligibility an additional provision block-

ing SNAP benefits for individuals with

more than 1 drug felony conviction.

Similarly, in 2011, Pennsylvania shifted

from no ban to a modified ban requir-

ing drug testing and treatment. In 2018,

Pennsylvania added an additional

provision prohibiting eligibility for indivi-

duals convicted of drug distribution.

In the modified bans, 11 states had

provisions conflicting with best prac-

tices. Several states had mandatory

treatment requirements. For example,

since 1997, Hawaii has exempted only

“persons who are complying with treat-

ment or who have not refused or failed

to comply with treatment” from the ban

on SNAP benefits. In other states, such

as Minnesota and Pennsylvania, there

are punitive measures (either a reduc-

tion in benefits or a disqualification

period) for positive drug test results

among SNAP benefit recipients.

Finally, 3 states with modified bans

had other provisions and eligibility

requirements. In these cases, states

had unclear requirements about who

decided on the type of substance use

disorder treatment completion that

TABLE 2— Themes in Policy Changes to SNAP Bans for People With Felony Drug Convictions:
United States, 2004–2021

Theme Name Theme Description Example

Enacting less restrictive SNAP
ban provisions (n523
states)

States have either maintained
a modified ban and enacted
less restrictive modifications
or fully opted out of the ban

California: Between 2005 and 2015, CA had a modified ban in place that limited
ineligibility to individuals with a conviction related to sale, manufacture, or
trafficking. The modified ban also required drug treatment of individuals who
were not ineligible under this restriction. In 2015, these restrictions eased up,
with any individual eligible for benefits, provided they comply with terms of
parole/probation. Cal. Welf. & Inst. Code § 18901.3 (2021)

Other examples: AL (2016), AK (2016), AZ (2017), AR (2017), DE (2011), GA (2016), IN
(2020), KY (2021), LA (2017), MD (2017), MS (2019), MO (2015), MT (2005), NV (2021),
NJ (2009), ND (2017), SD (2009), TX (2015), VA (2020), WA (2005), WV (2019), WY (2005)

Enacting stricter ban provisions
(n53 states)

States enact more strict
modifications over time
(2004–2021)

Kansas: Between 2006 and 2013, there was a modified ban in place that provided
assistance to any individual who completed a drug treatment program. In 2013,
Kansas modified the provisions of benefits to exclude individuals with more
than 1 felony conviction. Kan. Stat. Ann. § 39–709(13) (2021)

Other examples: MI (2015–2020), PA (2011, 2018)

Enacting modifications that
contradict clinical guidelines
(n511 states)

States have provisions
regarding mandatory
treatment and punitive
measures for drug testing
that directly contradict
clinical guidelines

Hawaii: Since 1997, Hawaii has exempted “persons who are complying with
treatment or who have not refused or failed to comply with treatment” from
the ban on SNAP benefits. Haw. Rev. Stat. § 346–53.3 (2021)

Other examples: DE (2003–2011), CA (2005–2015), KS (since 2013), KY (1998–2020),
MN (since 2001), NC (since 1997), NE (since 2003), NJ (1997–2009), PA (since
2011), WI (since 1997)

Other provisions (n53 states) Code specifies additional
requirements for recipients
but is unclear

Colorado: Since 1997, Colorado implemented a modified ban whereby individuals are
ineligible for benefits “unless such person is determined by the county
department to have taken action toward rehabilitation such as, but not limited to,
participation in a drug treatment program.” Colo. Rev. Stat. Code § 26–2-706 (2021)

Other examples: KS (since 2006), NC (since 1997)

Note. SNAP5 Supplemental Nutrition Assistance Program.
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satisfied eligibility requirements. For

example, in Colorado between 2005

and 2015, individuals with a felony drug

conviction were ineligible for SNAP

unless they had “taken action toward

rehabilitation such as, but not limited

to, participation in a drug treatment

program” (Colo. Rev. Stat. § 26–2-706

[2021]). What types of actions “toward

rehabilitation” would satisfy this eligibility

requirement other than the 1 listed and

who approved the action were not speci-

fied in the statute. In Kansas, there was a

provision stating that “food assistance

shall not be provided unless a drug test

is successfully passed, and a drug treat-

ment plan is approved by the secretary”

(Kan. Stat. Ann. § 39–709(13) [2021]).

DISCUSSION

Our study examined the status of state

SNAP provisions between 2004 and

2021 for individuals with drug felony

convictions and detailed characteriza-

tions of modified bans in 2021 by state.

There was a general trend toward less

stringent SNAP policy over the study pe-

riod, as some states eliminated the life-

time ban for individuals with felony drug

convictions. Despite the maintenance of

a stringent federal ban through the en-

tire study period, all but 1 state contrib-

uted to effectively de-implementing this

federal policy by opting out or modifying

the lifetime ban.

The current patchwork of policies

underscores the need to understand

the effect of various SNAP ban policies

for individuals with a felony drug con-

viction. One study found that among

men convicted of drug trafficking in

Florida, a lifetime ban on SNAP benefits

was associated with a 58% increase in

recidivism.24 In another study, which

examined SNAP bans nationwide, state

actions that fully opted out of the lifetime

ban were associated with a 2.2% reduc-

tion in recidivism, but having a modified

ban had no effect on recidivism.25 Future

work should examine the relationship

between SNAP bans—particularly

the effects of various modification

provisions—and other key outcomes

such as food insecurity and drug

use–related outcomes. Understanding

the effects of eligibility restrictions

on recovery and well-being can help

identify mechanisms to create a more

trauma-informed SNAP policy for people

with criminal legal involvement.26

Our legal research and mapping

demonstrate that most states chose to

de-implement the federal lifetime ban

and replace it with a state-level modified

ban. Understanding the implications

of these modifications on people with

felony drug convictions is of public

health importance. We found that

12 states had modifications requiring

drug treatment to maintain SNAP eligi-

bility in 2021. A 2016 review found limit-

ed evidence on the effectiveness of

compulsory drug treatment, which indi-

cates that such an approach may not

improve drug-related outcomes for

people with felony drug convictions.27

Finally, some individuals convicted of a

drug felony might not have a substance

use disorder or be in need of drug

treatment services.

A common modification was the en-

actment of punitive consequences for

positive drug tests. Although the litera-

ture on drug testing as part of SNAP

eligibility is scarce, previous evidence

on drug testing and welfare benefits

more broadly demonstrates that the

requirement is both costly and ineffec-

tive.28 Reports from advocacy groups

stated that substance use was lower

among Temporary Assistance for

Needy Families recipients than among

the general population.29 Moreover,

administering drug tests was more costly

than the savings from denying welfare

benefits for positive test results.30 We

might expect to see similar effects of

drug-testing requirements for people

with felony drug convictions; however,

more research is needed to understand

this relationship. In addition, creating

more stringent eligibility for SNAP may

exacerbate food insecurity, which previ-

ous studies have shown to be linked

with challenges in treatment and

recovery.31,32

Further research is needed to under-

stand the implementation of such poli-

cies. For example, in states that require

drug treatment, it is unknown whether

certain types of drug treatment are

preferred to others and how participa-

tion in drug treatment is enforced.

Studies focused on the criminal legal

system have found that courts are less

likely to refer people to the highest

standard of drug treatment than are

other bodies that make referrals.23,33

Whether there are similar trends

among agencies that implement and

enforce SNAP requirements for man-

dated treatment is unknown, and other

questions remain about how various

modification provisions are adminis-

tered more broadly.

Eliminating lifetime bans and enact-

ing modified SNAP bans may have

implications for intergenerational out-

comes as well. Parental incarceration

significantly increases the risk of food

insecurity among children, and child-

hood food insecurity has significant

and persistent effects on cognitive

development, behavioral outcomes,

and social and economic mobility.34–36

More than half of individuals who are

incarcerated and have minor children

have a drug-related conviction.37

Most SNAP recipients are women and

children,38 suggesting that restricting
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SNAP access for individuals with felony

drug conviction may exacerbate the

intergenerational effects of the over-

dose crisis and widen existing health

disparities.

Limitations

This study should be considered in the

context of several limitations. First, we

based policy mapping on text in each

state’s statutory code found via state

options reports, the Westlaw database,

and state legislature Web sites. Although

we attempted to be comprehensive by

consulting multiple sources, we did not

examine regulatory codes and agency-

level guidance documents related to the

state statutes we identified, and any rele-

vant details therein may not be captured

in this study. These types of materials

may be particularly relevant for states

with modified bans in which the statutes

are unclear on how the modifications

should be implemented.

Next, we identified state policies by

year, which means that policies were

coded as first present in the first full

year they were in effect. As a result,

our legal data do not describe details

of midyear changes. Future research

seeking to assess the effects of these

policy changes may need to modify this

coding to reflect exact implementation

dates. Finally, the categories for modifi-

cation provisions that we developed

may have not captured all possible

modifications states enacted.

Public Health Implications

To our knowledge, this study is the first

to map changes to SNAP ban policies

over a 17-year period and provide a

detailed mapping of modifications to

lifetime SNAP bans. We found that be-

tween 2004 and 2021, all but 1 state

effectively de-implemented the strin-

gent federal lifetime ban on SNAP for

people with felony drug convictions.

Nearly half of all states have fully opted

out of the federal lifetime ban, and a

little more than half of states have

modified bans in place. We found,

however, that these modifications may

still place stringent requirements and

limit access to SNAP for people with

felony drug convictions.

Both movement to fully opt out of

the lifetime ban and state action to

enact stringent modification provisions

could have significant implications for

food insecurity, drug-related outcomes,

recidivism, and intergenerational out-

comes, but this is not yet well explored

in the literature. However, data on high

levels of food insecurity among indivi-

duals who were previously incarcerated

and the broader body of research

demonstrating SNAP’s association with

reduced food insecurity and improved

health among a general population

suggest that policies expanding access

to SNAP for individuals leaving the

criminal legal systemmay be particularly

beneficial because of the vulnerable

nature of reentry.4,39
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US State Recreational and Medical
Cannabis Delivery Laws, 2024

Todd Ebling, PhD, Sunday Azagba, PhD, Mark Hall, JD, and Jessica King Jensen, PhD

Objectives. To provide a legal epidemiology review of state-level policies that regulate the direct delivery

of recreational and medical cannabis in the United States.

Methods.We conducted a comprehensive review to identify all relevant policies as of July 1, 2024.

Specifically, we developed a coding scheme to capture laws governing (1) direct delivery of recreational

cannabis, (2) licensing for direct delivery of recreational cannabis, (3) direct delivery of medical cannabis

to qualifying patients, and (4) medical cannabis delivery solely from caregivers to qualified patients.

Results. Fourteen states authorized the direct delivery of recreational cannabis to adults. Twenty-six

states and the District of Columbia permitted the direct delivery of medical cannabis to qualifying

patients. Twelve states allowed the delivery of medical cannabis to patients exclusively through

caregivers. There were numerous variations in the licensing and authorization of recreational and

medical cannabis delivery.

Conclusions. States varied in how the delivery of cannabis was regulated.

Public Health Implications. A comprehensive review of state-level policies on cannabis delivery

highlights the diverse approaches and their implications for recreational and medical cannabis access.

(Am J Public Health. 2025;115(2):178–190. https://doi.org/10.2105/AJPH.2024.307874)

The cannabis policy landscape has

seen substantial changes in recent

years. Despite cannabis still being fed-

erally restricted, a significant number of

states have passed laws legalizing its

medical and recreational use among

adults.1 It is estimated that 74% of

people in the United States reside in

a state where cannabis is legal for

recreational use, medical use, or both,

as of 2024.1 Scholars have noted that

the existing situation, where state

cannabis laws conflict with federal

regulation, poses challenges to rational

drug control and cooperative federal-

ism.2,3 However, in May 2024, the US

Justice Department proposed regula-

tions to ease federal restrictions on

cannabis,4 which could potentially

resolve the conflict and allow more per-

missive state legislation.

The rapid evolution of cannabis legali-

zation in the United States has intro-

duced some ambiguity regarding the

public health impact of its regulatory

status.5 Evidence suggests that canna-

bis use is associated with health risks,

including respiratory symptoms, poten-

tial development of schizophrenia, and

immediate effects such as impaired

cognition and driving.6–10 Prolonged

cannabis use can lead to cannabis use

disorder, a psychiatric condition char-

acterized by the inability to stop con-

suming cannabis even when it causes

physical or psychological harm to an

individual’s life.6 Cannabis use disorder

affects nearly 1 in 3 cannabis users in

the United States, with a higher risk

among individuals who start using

cannabis early and those who use it

more frequently.6,11–13 By one esti-

mate, cannabis use disorder accounted

for approximately 690000 disability-

adjusted life years globally in 2019.14

There are also cannabis use risks to

youths and young adults, such as neu-

rodevelopmental decline, poor school

performance, and adverse mental

health outcomes.15–17

Notwithstanding the potential risks

associated with using cannabis, there

are also reported medical benefits.

A national report and systematic

reviews support the use of cannabi-

noids (i.e., chemicals found in cannabis)

and tetrahydrocannabinol (THC) for
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treating chronic pain and spasticity

in adults.12,18,19 In addition, oral

cannabinoids have been used to treat

chemotherapy-induced nausea and

vomiting, as well as patient-reported

multiple sclerosis spasticity symptoms.

Other studies suggest that cannabi-

noids may not be highly effective in

managing chronic noncancer pain, but

they could potentially serve as a modest

therapeutic option.20,21 As of 2024, 38

states and the District of Columbia allow

the medical use of cannabis products

to treat certain conditions such as cancer,

Crohn’s disease, epilepsy, multiple scle-

rosis, anxiety disorders, and terminal

illnesses.1

A crucial factor to consider in regulat-

ing products that pose health risks yet

offer certain health or social benefits is

the method of sale. In contrast to brick-

and-mortar outlet sales, where consu-

mers purchase products from vendors

in person, “direct-delivery” sales involve

placing an order with a vendor remotely

through phone, online, or apps such as

Leafly and receiving the product directly

at the user’s location. A significant

regulatory challenge for direct-delivery

sales is the ability of consumers to place

orders remotely.22 The direct delivery of

recreational cannabis products, similar

to tobacco products, can inadvertently

enhance access for youths and young

adults if regulations do not adequately

cover various policy dimensions, such

as age verification requirements and

delivery-specific licensing and enforce-

ment.23–26 Indeed, a recent study found

that most online dispensaries lack

adequate age verification measures.27

Furthermore, consumer habits may

have been modified by the regular di-

rect delivery of some substances, such

as cannabis, during the COVID-19 pan-

demic, thereby influencing policy con-

siderations.23 There has been a growing

concern about the home delivery of

substances that are prone to misuse,

with a call to investigate further the

potential health implications and pre-

ventive measures associated with this

emerging trend.23

At the same time, direct delivery of

medical cannabis allows qualifying

patients to order medical cannabis to

be delivered from medical dispensaries

or through means similar to those for

recreational use. Almost all states that

permit medical cannabis use have

mandated a statewide registry for

patients with qualifying conditions.

Direct delivery of medical cannabis can

enhance patient access by providing

patients with additional choices about

when and how they can order and

receive their medication, particularly

those who are homebound because of

certain illnesses.28 Some states have

recognized this and passed legislation

allowing direct delivery from medical

dispensaries to patients to improve

patient access. The extent to which

direct delivery of cannabis to consu-

mers may affect patterns of cannabis

access and use within states is unclear,

given that our understanding of its reg-

ulation remains limited.

In the rapidly changing landscape of

cannabis policy in the United States,

where legalization and access are

expanding, we investigated the under-

explored legal epidemiology area of

state-level direct-delivery laws for both

recreational and medical cannabis.

Through a systematic legal analysis, we

identified and coded relevant statutes

and regulations, focusing on elements

that potentially have significant implica-

tions for public health. This research

contributes to a deeper understanding

of specific policy dimensions surround-

ing cannabis direct-delivery legalization,

which is particularly important given

the ongoing changes in cannabis policy

across the United States. The findings

from our study could guide further

research into the health impacts of

these laws and their enforcement.

METHODS

We conducted a comprehensive search

of state laws related to the direct delivery

of recreational and medical cannabis

using the Westlaw legal database. In

2023, we compiled an archive of perti-

nent statutory and regulatory enact-

ments. We subsequently updated the

archive to include all laws in effect as of

July 1, 2024.

Legal Variable Coding

The study team reviewed each section

within every enactment to identify explicit

laws related to cannabis delivery or laws

with implicit language on delivery (e.g.,

“transportation of marijuana”). Laws

that did not focus on intrastate direct-

delivery sales of recreational and medi-

cal cannabis to consumers or qualifying

patients were deemed irrelevant to the

study and removed from the archive.

We also excluded laws addressing only

cross-state (interstate) delivery sales or

delivery further up the supply chain

(e.g., to distributors).

After compiling and reviewing the

relevant laws, we developed a coding

scheme to capture several salient char-

acteristics: (1) laws permitting direct

delivery of recreational cannabis to

consumers; (2) licensing laws for direct

delivery of recreational cannabis; (3)

laws permitting direct delivery of medi-

cal cannabis to qualified individuals,

including licensing and authorization

laws; and (4) laws permitting caregivers

to deliver medical cannabis to registered

qualified patients in states without laws
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permitting other forms of direct delivery.

Although we use the term “cannabis” in

general, we align with the terminology

used by individual states in their laws

when discussing policy components. For

instance, the findings in our tables refer

to “marijuana” as used in Massachusetts,

or the alternate spelling “marihuana” as

used in Michigan statutes. Because of

the differences between state-mandated

qualifying patient registries for medical

consumers and the absence of registry

requirements for recreational consu-

mers, our measures focus on slightly

different legal domains for recreational

versus medical direct delivery.

Measures

Recreational cannabis direct-delivery

laws. We identified laws that permit the

direct delivery of recreational cannabis

to consumers and coded the following

aspects: (1) age verification require-

ments, (2) school and university restric-

tions, and (3) preemption of local laws

prohibiting delivery. Age verification

requirements specify procedures for

authorized recreational cannabis deliv-

ery agents to ensure delivery to legal

adults. School and university restrictions

prohibit the delivery of recreational can-

nabis on school or university premises to

reduce access to recreational cannabis

on institutional grounds. Preemption of

local laws restricts municipal govern-

ments from prohibiting the direct deliv-

ery of recreational cannabis within their

jurisdictions.

Recreational cannabis direct-delivery

licensing laws. Our research team coded

specific provisions related to the licensing

of direct delivery of recreational cannabis.

These provisions included (1) delivery

licensing, (2) penalties for license viola-

tions, and (3) local authority. Delivery

licensing refers to the types of licenses

or permits required to initiate the direct

delivery of recreational cannabis, allow-

ing states to monitor delivery activities

and ensure compliance. Penalties for

license violations consist of fines or

sanctions imposed on licensees or

delivery agents to deter illicit behavior.

Local authority provisions relate to

whether states allow or prohibit local

laws governing delivery, including

whether local licenses are explicitly

permitted, whether local approval is

required for state licensing, or whether

local zoning (i.e., time, place, and manner

regulations) applies to licensees. Docu-

menting whether local regulation is per-

mitted is crucial for understanding the

scope of state laws, their impact, and

the potential for local involvement in

cannabis delivery activities.

Medical cannabis direct-delivery laws.

We identified laws that permitted the

delivery by or from medical cannabis

establishments, capturing provisions

addressing (1) delivery licensing or

authorization, (2) delivery access speci-

fication, and (3) local authority. Delivery

licensing or authorization relates to the

types of licenses or authorizations nec-

essary for delivery. The delivery access

specification captures the specified

individuals who have obtained authori-

zation to receive direct delivery of med-

ical cannabis. Local authority refers to

whether states allow or prohibit local

laws governing delivery.

Medical cannabis delivery from caregivers

to qualified patients. Lastly, we identi-

fied laws that allow caregivers to deliver

medical cannabis to qualified patients

in states where there are no laws

permitting the direct delivery of recrea-

tional cannabis to consumers or medi-

cal cannabis to qualifying individuals.

While caregivers can deliver medical

cannabis to assist patients in the states

identified, patients in these states do

not have the legal option of direct

delivery. In these states, we also coded

explicit prohibitions on statewide

direct delivery.

RESULTS

States varied widely in how the delivery

of cannabis was regulated.

Recreational Cannabis
Direct-Delivery Laws

Table 1 lists the 14 states that allowed

direct recreational cannabis delivery to

adult consumers. These states were

California, Colorado, Connecticut,

Maine, Massachusetts, Michigan, Min-

nesota, Missouri, Nevada, New Jersey,

New Mexico, New York, Oregon, and

Rhode Island. States varied in how they

regulated age verification. For instance,

New Jersey required a signature upon

delivery, while Connecticut permitted

the use of an online age verification in-

terface. Massachusetts mandated that

delivery personnel undergo age verifi-

cation training and permitted preverifi-

cation through approved electronic

means. Nine of these states, including

California, had laws prohibiting the di-

rect delivery of recreational cannabis to

schools or universities. Eleven states

had laws that explicitly preempted local

prohibitions on recreational cannabis

direct delivery. Some states, like Con-

necticut, specifically preempted local

prohibitions on cannabis delivery.

Others, such as New Mexico, adopted a

broader approach by banning local

control over cannabis transportation

within local jurisdictions, which could

include delivery.
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Recreational Direct-Delivery
Licensing Laws

Table 2 indicates that states permitting

direct delivery of recreational cannabis

to consumers had varying regulations

concerning authorization and licensees,

penalties for license violations, and local

authority. For example, Colorado required

a “delivery permit” for recreational canna-

bis delivery, whereas Oregon mandated

a “marijuana handler permit” for the

same purpose. Other states had unique

licensing requirements based on their

specific systems. In Massachusetts,

there were 2 types of licenses related to

cannabis delivery: a “Marijuana Courier”

licensee, who could transport marijuana

from a retailer to a consumer but could

not sell it, and a “Marijuana Delivery

Operator” licensee, who had broader

privileges, including the ability to pur-

chase wholesale cannabis, store it in a

warehouse, and sell and deliver it directly

to consumers. Connecticut required a

license for any “delivery service” that

transported cannabis from licensed

microcultivators, retailers, and hybrid

retailers to end consumers. Penalties

for license infractions varied by state,

with fines ranging from $500 for minor

infractions in New Jersey to $100000 for

violations that affected public safety in

states like Colorado and Maine. These

penalties often involved additional sanc-

tions such as license suspensions, revo-

cations, or further restrictions. Provisions

involving local authority also differed

by state. Some states, like California,

allowed local licensing, while others,

such as Connecticut, required proof of

local zoning approval for state licensure.

Medical Cannabis
Direct-Delivery Laws

Table 3 presents the states with laws

permitting direct delivery of medical

TABLE 1— Recreational Cannabis Direct-Delivery Laws: United States, as of July 1, 2024

Statea

Laws Permitting
Recreational Cannabis

Direct Delivery Age Verification Requirements
School and University Delivery

Restrictions
Preemption of Local
Delivery Prohibitions

CA Cal. Bus. & Prof. Code
§ 26001

Cal. Bus. & Prof. Code § 26140; Cal.
Code Regs. tit. 4, §§ 15404, 15415

Cal. Code Regs. tit. 4, § 15416 Cal. Bus. & Prof. Code
§ 26090

CO Colo. Rev. Stat. § 44-10-601 Colo. Rev. Stat. § 44-10-601; 1 Colo.
Code Regs. § 212-3:3-615

Colo. Rev. Stat. §§ 44-10-501, 601; 1
Colo. Code Regs. § 212-3:3-615

NA

CT Conn. Gen. Stat. § 21a-420 Conn. Gen. Stat. § 21a-420z NA Conn. Gen. Stat. §
21a-422 g

ME Me. Stat. tit. 28-B, § 102 Me. Stat. tit. 28-B, § 504 Me. Stat. tit. 28-B, § 504; 18-691 Me.
Code R. Ch. 1, § 1.4

Me. Stat. tit. 28-B, § 504

MA Mass. Gen. Laws Ch. 94G,
§§ 1, 9

Mass. Gen. Laws Ch. 94G, § 4; 935
Mass. Code Regs. 500.105, 500.145

935 Mass. Code Regs. 500.145 Mass. Gen. Laws Ch.
94G, § 3

MI Mich. Admin. Code
r. 420.207

Mich. Admin. Code r. 420.207 Mich. Admin. Code r. 420.207 Mich. Comp. Laws §
333.27956

MN Minn. Stat. § 342.10 Minn. Stat. §§ 342.27, 342.42 NA Minn. Stat. § 342.13

MO Mo. Const. Art. 14 § 2 Mo. Code Regs. Ann. tit. 19,
§ 100-1.140

NA Mo. Const. Art. 14 § 2

NV Nev. Admin. Code §
453D.572

Nev. Admin. Code §§ 453D.572,
453D.558

Nev. Admin. Code § 453D.578 NA

NJ N.J. Stat. Ann. § 24:6I-33 N.J. Stat. Ann. § 24:6I-44; N.J. Admin.
Code § 17:30-15.2

N.J. Admin. Code § 17:30-14.8 N.J. Stat. Ann. § 24:6I-44;
N.J. Admin. Code §
17:30-5.1

NM N.M. Stat. Ann. § 26-2C-2 N.M. Code R. §§ 16.8.2.40, 41 NA N.M. Stat. Ann. § 26-2C-12

NY McKinney’s Cons. Laws of
N.Y. Ann., Cannabis
Law § 61

McKinney’s Cons. Laws of N.Y. Ann.,
Cannabis Law § 85; N.Y. Comp.
Codes R. & Regs. tit. 9, § 123.20

N.Y. Comp. Codes R. & Regs.
tit. 9, § 123.20

McKinney’s Cons. Laws of
N.Y. Ann., Cannabis Law
§ 131

OR Or. Rev. Stat. § 475C.009 Or. Rev. Stat. § 475C.109; Or. Admin.
R. 845-025-2880

Or. Admin. R. 845-025-2880 NA

RI 21R.I. Gen. Laws §
21–28.11-24

21R.I. Gen. Laws § 21–28.11-5 NA 21R.I. Gen. Laws §
21–28.11-16

Note. NA5not applicable.
aArizona, per Ariz. Rev. Stat. § 36-2854, will adopt rules allowing and regulating recreational delivery by marijuana establishments by January 1, 2025.
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TABLE 2— Recreational Cannabis Direct-Delivery Licensing Laws: United States, as of July 1, 2024

State Delivery Licensing Penalties for License Violations Local Authority

CA Cal. Bus. & Prof. Code §§ 26001, 26090; Cal.
Code Regs. tit. 4, §§ 15000, 15415, 15415.1

Licensed retailers and microbusinesses by
delivery employees only, may contract
with technology platform service to take
orders

Cal. Bus. & Prof. Code §§ 26031, 26031.5; Cal.
Code Regs. tit. 4, § 17802

License suspension and revocation, up to
$5000 per violation (each day is a
separate violation)

Cal. Bus. & Prof. Code § 26200; Cal. Code
Regs. tit. 4, § 15018

Local licensing, local zoning

CO Colo. Rev. Stat. §§ 44-10-601, 605; 1 Colo.
Code Regs. §§ 212-3:3-105, 615, 1105

Licensed retail marijuana store, accelerator
store, and licensed retail marijuana
transporter (retail marijuana delivery
permit required)

1 Colo. Code Regs. § 212-3:8-235
License suspension, revocation, or additional

restrictions, up to $10000 (infraction),
$50000 (violation), $100 000 (violation
affecting public safety)

Colo. Rev. Stat. §§ 44-10-203, 601, 605; 1
Colo. Code Regs. §§ 212-3:3-135, 615

Local licensing, local approval is required for
retail marijuana delivery permit

CT Conn. Gen. Stat. §§ 21a-420, 420c
Licensed delivery service, microcultivators,

retailers, and hybrid retailers

Conn. Gen. Stat. § 21a-421p
License or registration suspension or

revocation, fines up to $25000 per
violation, compromise offer or renewal
refusal, license probation or conditions

Conn. Gen. Stat. § 21a-422f
Local zoning

ME Me. Stat. tit. 28-B, §§ 501, 504; 18-691 Me.
Code R. Ch. 1 § 2.2

Limited delivery service including by Tier 1
(not more than 500 square feet of mature
plant canopy) and Tier 2 (not more than
2000 square feet) cultivation facility

Me. Stat. tit. 28-B, § 802; 18-691 Me. Code R.
Ch. 1 § 10.3

License suspension or revocation, not more
than $10000 per minor violation, not
more than $50 000 per major violation,
and not more than $100000 per major
violation affecting public safety

Me. Stat. tit. 28-B, §§ 206, 402, 403; 18-691
Me. Code R. Ch. 1 § 2.7

Local conditions cause for denial, local
authorization of establishments required

MA Mass. Gen. Laws Ch. 94G, § 19; 935 Mass.
Code Regs. 500.002, 500.145

Delivery licensees, marijuana establishments
with delivery endorsement, marijuana
retailers (done by a delivery operator or
marijuana courier), may contract with
third-party technology platforms

935 Mass. Code Regs. 500.360
Administrative fine of up to $50000 for each

violation (each day is a separate violation)

935 Mass. Code Regs. 500.103
Local compliance for approval

MI Mich. Admin. Code r. 420.207
Marihuana sales locations licensed under

MRTMA (recreational), may only deliver to
customers upon approval by the agency
of the licensee’s delivery procedures

Mich. Comp. Laws § 333.27958; Mich. Admin.
Code r. 420.806

License suspension, revocation, or
restriction, up to $10 000 (each day is a
separate violation)

Mich. Comp. Laws § 333.27956
Local zoning

MN Minn. Stat. §§ 342.41, 342.42
Licensed cannabis delivery service may

purchase from licensed businesses and
deliver to customers

Minn. Stat. § 342.19
Up to $10 000, an amount that deprives the

business of any economic advantage
gained by the violation, or both

Minn. Stat. § 342.13
Local zoning

MO Mo. Const. Art. 14 § 2; Mo. Code Regs. Ann.
tit. 19, §§ 100-1.010, 1.180, 1.190

Licensed comprehensive marijuana
dispensary facilities or microbusiness
dispensary facilities

Mo. Const. Art. 14 § 2; Mo. Code Regs. Ann.
tit. 19, § 100-1.030

Authorized administrative fines (up to an
amount equal to the average daily gross
receipts of the previous calendar month
of the facility per day) and suspension,
revocation, or restriction of a license

Mo. Const. Art. 14 § 2
Local zoning is permitted but must not

conflict with state laws

NV Nev. Rev. Stat. §§ 678A.065, 678A.250; Nev.
Admin. Code § 453D.572

Licensed adult-use retail marijuana store via
marijuana establishment agent with
registration card; store must get
preapproval for delivery procedures

Nev. Admin. Code § 453D.905
License suspension and revocation, scalar

fines $750–$35 000 (categories I–V)

Nev. Rev. Stat. §§ 678B.300, 678B.320; Nev.
Admin. Code § 453D.282

Local business license, local zoning for
approval

NJ N.J. Stat. Ann. §§ 24:6I-43, 44; N.J. Admin.
Code § 17:30-1.2

Licensed delivery service, certified cannabis
handler, approved contractor

N.J. Stat. Ann. § 24:6I-29
License suspension or revocation, not less

than $500 nor more than $10000

N.J. Stat. Ann. § 24:6I-44, 45; N.J. Admin.
Code § 17:30-5.1

Local delivery licensing is optional, local may
prohibit delivery licensing but may not
prohibit delivery

Continued

RESEARCH & ANALYSIS

182 Research Peer Reviewed Ebling et al.

A
JP
H

Fe
b
ru

ar
y
20

2
5,

Vo
l.
11

5,
N
o.

2



cannabis. All 14 states that allowed

direct delivery of recreational cannabis

also permitted medical cannabis deliv-

ery to qualified patients. In addition to

these, 13 more jurisdictions—Arizona,

Arkansas, Delaware, the District of Co-

lumbia, Florida, Kentucky, Louisiana,

Maryland, Montana, New Hampshire,

Utah, Vermont, and Virginia—allowed

medical cannabis direct delivery. The

type of authorizations that permitted

medical cannabis direct delivery and

the recipients of this service varied by

state. For instance, most states allowed

medical cannabis delivery from regis-

tered medical dispensaries, compas-

sion centers, or treatment centers to

registered qualifying patients and care-

givers. States like Colorado, Massachu-

setts, Montana, New Jersey, New Mexico,

and Utah permitted direct delivery

through couriers. The District of

Columbia, New Hampshire, and New

Mexico even allowed nonresident card-

holders to receive medical cannabis di-

rect delivery. Local licensing provisions

also differed by state. Some states, such

as Colorado, allowed local licensing, and

others, like Utah, required compliance

with local zoning for state approval.

Caregiver-to-Patient
Cannabis Delivery

Table 4 shows states that only permit-

ted medical cannabis delivery from

caregivers to qualified patients. Twelve

states with recreational or medical can-

nabis legalization did not permit direct

delivery of cannabis. Among the states

that had legalized recreational cannabis

use, Alaska, Illinois, Ohio, and Washington

did not allow direct delivery. Similarly,

among the states that had legalized

medical cannabis use, Alabama, Hawaii,

Mississippi, North Dakota, Oklahoma,

Pennsylvania, South Dakota, and West

Virginia did not permit direct delivery.

However, they all allowed caregivers to

deliver medical cannabis to registered

qualified patients.

DISCUSSION

As the landscape of cannabis legaliza-

tion continues to evolve, a critical yet

underexplored aspect is the laws gov-

erning its direct delivery. This study is

the first, to our knowledge, to document

and categorize the direct-delivery laws

for both recreational and medical canna-

bis at the state level. Our findings reveal

a significant heterogeneity in the legal

status of cannabis direct delivery across

states. Among the 25 jurisdictions that

had legalized recreational cannabis, 14

TABLE 2— Continued

State Delivery Licensing Penalties for License Violations Local Authority

NM N.M. Stat. Ann. §§ 26-2C-2, 6, 9; N.M. Code R.
§ 16.8.2.40

Licensed vertically integrated cannabis
establishment, cannabis retailer, and
integrated cannabis microbusiness via
cannabis couriers (with delivery
agreement)

N.M. Stat. Ann. § 26-2C-8
Not exceed $10 000 per violation, license

suspension, or revocation

N.M. Stat. Ann. § 26-2C-12; N.M. Code R. §§
16.8.2.36, 42

Local business license is required, local
zoning but must not conflict with state
laws

NY McKinney’s Cons. Laws of N.Y. Ann.,
Cannabis Law § 74; N.Y. Comp. Codes R. &
Regs. tit. 9, § 123.20

Licensed retailers and microbusinesses but
independent contractors must disclose
deliveries. The delivery license allows the
delivery of cannabis and cannabis
products independent of other licenses,
but licensees are prohibited from selling

N.Y. Comp. Codes R. & Regs. tit. 9, §§ 133.7,
114.17

License suspension or revocation. Up to
$1000 for the first violation, $5 000 for a
second violation within 3 years, $10 000
for a third violation, and each subsequent
violation within 3 years

McKinney’s Cons. Laws of N.Y. Ann.,
Cannabis Law §§ 76, 131; N.Y. Comp.
Codes R. & Regs. tit. 9, § 119.3

Municipal opinions on licensure, local zoning

OR Or. Rev. Stat. §§ 475C.117, 269
Licensed retailer via agent with marijuana

handler permit

Or. Rev. Stat. § 475C.405; Or. Admin. R. 845-
025-8590

License suspension or revocation, scalar
fines varied (categories I–V)

Or. Rev. Stat. §§ 475C.113, 117, 449, 950
City or county ordinance may permit or

prohibit delivery; local zoning

RI 21R.I. Gen. Laws § 21–28.11-3
Licensed retailer

21R.I. Gen. Laws § 21–28.11-9
License suspension or revocation, fines

established by the department of
business regulation, cease and desist or
compliance order, or penalty combination

21R.I. Gen. Laws § 21–28.11-16
Local zoning recognized

Note. MRTMA5Michigan Regulation and Taxation of Marihuana Act.
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had permitted direct delivery to adult

consumers. Of the 39 jurisdictions that

had legalized medical cannabis, direct

delivery to qualifying patients was permit-

ted in 26 states and the District of Colum-

bia. All states that allowed recreational

cannabis direct delivery also allowed

medical cannabis direct delivery. Twelve

states allowed medical cannabis delivery

to patients solely through caregiver

delivery.

Furthermore, our results highlight

wide variations in the regulation of can-

nabis direct-delivery laws. Regarding

recreational cannabis delivery, there

were variations in age verification

requirements, restrictions on schools

and universities, and the preemption

of local prohibition of direct delivery.

These laws also differed in delivery

licensing, penalties for license violations,

and whether local licensing was permit-

ted or local zoning was recognized. State

laws varied similarly for medical cannabis

direct delivery, including which entities

were authorized or licensed to make di-

rect medical-use deliveries and whether

TABLE 4— Medical Cannabis Delivery Laws From Caregivers to Qualified Patients: United States, as of
July 1, 2024

State

Laws Permitting Medical Cannabis
Delivery From Caregivers to Qualified

Patients in States With No Recreational or
Medical Direct-Delivery Laws Delivery Prohibitions

AL Ala. Code § 20-2A-3 Ala. Code § 20-2A-3
Licensed dispensaries are only “authorized to dispense and sell medical cannabis at

dispensing sites.”

AK Alaska Stat. § 17.37.040 Alaska Admin. Code tit. 3, § 306.990
Delivering “does not include transferring or transporting to a consumer off licensed

premises.”

HI Haw. Rev. Stat. § 329D-1 Haw. Rev. Stat. § 329D-6
Dispensary “prohibited from off-premises delivery of cannabis or manufactured cannabis

products.”

IL Ill. Admin. Code tit. 77, § 946.10 410 Ill. Comp. Stat. 705/15-70, 8 Ill. Admin. Code tit. 8, § 1300.40
Dispensing organizations may not “transport cannabis to residences or other locations

where purchasers may be for delivery.” A cannabis business establishment may not
“Sell, deliver, transport or distribute cannabis to any person or entity other than a
cannabis business organization licensed by the Department.”

MS Miss. Code Ann. § 41-137-3 35 Miss. Admin. Code Pt. XI, R. 24
A dispensary must not “Sell or distribute cannabis products using . . . a delivery service.”

ND N.D. Cent. Code § 19-24.1-01 N.D. Cent. Code § 19-03.1-23
Marijuana delivery is prohibited as a controlled substance.

OH Ohio Admin. Code 3796:6-3-22 Ohio Admin. Code 3796:6-3-22
“No medical marijuana shall be sold, dispensed, or distributed to a patient or caregiver

via a delivery service or any other manner outside of a dispensary, except that a
caregiver may deliver medical marijuana to the caregiver's registered patient.”

OK Okla. Stat. tit. 63, § 427.11 Okla. Admin. Code § 442:10-5-16
“No commercial licensee shall allow for or provide the delivery of medical marijuana or

medical marijuana products to licensed patients or caregivers.”

PA 28Pa. Code § 1141a.21 28Pa. Code § 1161a.27
A dispensary may not “deliver, or contract to a third party the delivery of, medical

marijuana products to a patient or caregiver at the patient's or caregiver's home or
any other location.”

SD S.D. Codified Laws § 34-20G-1 S.D. Admin. Code 44:90:08:04
“No cannabis or cannabis product sale may take place at any location other than at a

certified medical cannabis dispensary. All sales must take place at a certified medical
cannabis dispensary in clear view of security cameras.”

WA Wash. Rev. Code 69.51A.010 Wash. Admin. Code § 314-55-079
“Internet sales and delivery of product to customers is prohibited.”

WV W. Va. Code § 16A-2-1 W. Va. Admin. Code § 64-112-4
“A dispensary may only dispense medical cannabis to a patient or caregiver who

presents a valid identification card to an employee at the facility who is authorized to
dispense medical cannabis at the facility.”

RESEARCH & ANALYSIS

Research Peer Reviewed Ebling et al. 187

A
JP
H

Feb
ru
ary

2025,Vo
l.
115,N

o
.2



local regulation was permitted. There

were also differences in who is autho-

rized to access and receive deliveries. In

states that had legalized recreational or

medical cannabis but did not permit di-

rect delivery, only designated caregivers

were allowed to deliver cannabis to reg-

istered qualifying patients to assist them

in their medical use.

Public Health Significance

The rapidly evolving landscape of can-

nabis use warrants the need to catalog

policies with potential public health

ramifications for access, particularly

those concerning direct delivery. Previ-

ous research has highlighted public

health issues, such as underage access,

associated with the direct delivery of sub-

stances like alcohol and tobacco.22,25,29,30

It is plausible that cannabis direct deliv-

ery could present similar challenges.

Our study provides a detailed catalog of

existing cannabis policies and reveals

significant variations in their legal status,

content, and scope across states.

As recreational cannabis use

becomes increasingly legal across the

United States, it may be advisable to

regulate its direct delivery to reduce

underage access. States should consid-

er mandating stringent age verification

requirements to limit unauthorized ac-

cess. Examples include preverification,

identification checks before delivery,

signatures upon delivery, and training

requirements for delivery personnel.

Age verification is particularly important

in online delivery environments where

youths may conceal their transactions.27

Jurisdictions that have not explicitly pro-

hibited delivery to schools and universi-

ties may also consider doing so, as this

will also limit underage access on school

and university grounds.

Although state preemption of local

recreational cannabis regulation may

streamline oversight, it also poses pub-

lic health risks. Local authorities should

retain the power to prohibit or regulate

recreational cannabis direct delivery

more stringently than minimum state

standards. Potential conflicts may arise

between state and local regulations

because of variations in regulatory

frameworks. However, establishing a

minimum state standard with additional

local safeguards permitted by states

may benefit public health by allowing

for tailored approaches that address

specific community needs.31,32 More-

over, state regulatory agencies’ issuance

of delivery-specific licenses is crucial for

effective monitoring. Evidence suggests

that retail licensing laws can reduce

substance availability and density.26,33,34

Implementing such laws for recreational

cannabis direct delivery and enforcing

penalties for violations may help curtail

underage access.

In contrast, states with legalized medi-

cal cannabis require patients with quali-

fying conditions to register in statewide

medical cannabis registries. This facili-

tates compliance and enforcement for

direct delivery to only legitimate patients,

a process not feasible for recreational

direct-delivery regulation. Accordingly,

states with legalized medical cannabis

typically permit direct delivery to qualify-

ing patients eventually. For example,

New Jersey initially legalized medical

cannabis in 2010 allowing only caregiver

assistance,35 albeit later regulations

allowed dispensaries to deliver medical

marijuana to patients directly. California

has also enabled medical cannabis

direct delivery in the Medical Cannabis

Patients’ Right of Access Act. States

should consider adopting similar policies

as this may enhance patient choice and

health care access. As the cannabis policy

landscape evolves, ongoing monitoring

of delivery laws will benefit researchers

and public health practitioners.

Limitations

While this study provides a detailed

overview of the current state of cannabis

delivery laws, a few study limitations

should be noted. First, we focused on

state provisions addressing local licens-

ing, zoning, or approval but did not doc-

ument specific municipal regulations

that might impact direct delivery. Sec-

ond, our study did not code the specifics

of cannabis product types or delivery

amount limits. Third, our research is

based on state laws in effect as of July 1,

2024. As such, it provides a snapshot of

existing delivery laws rather than a his-

torical record of all amendments related

to cannabis regulations. Fourth, the

study did not consider the enforcement

mechanisms present in the laws. Despite

these limitations, our study offers valu-

able insights into an emerging policy

issue with significant public health

implications. As new laws evolve, future

research could benefit from a more

detailed analysis of these aspects.

Conclusions

Our study offers, to our knowledge, the

first catalog and analysis of state-level

cannabis delivery laws. The environ-

ment for recreational cannabis direct

delivery appears to be more challeng-

ing in terms of preventing underage ac-

cess compared with medical cannabis

direct delivery, primarily because of the

absence of an adult consumer registry

similar to that for qualifying patients.

Implementing certain provisions, such

as mandatory age verification proce-

dures or delivery-specific licensing,

could potentially mitigate underage ac-

cess to recreational cannabis. However,
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numerous states do not permit direct

delivery of medical cannabis, which

could limit the medical access of regis-

tered qualifying patients who have

mobility restrictions. Striking a balanced

policy approach is crucial to ensure

protection for underage consumers

from the potential hazards of recrea-

tional cannabis access while also ensur-

ing optimal access to medical cannabis

for registered qualifying patients.
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Bills to Restrict Access to and Harm
From Indoor Tanning Facilities in US
State Legislatures, 1992–2023

David B. Buller, PhD, Julia Berteletti, MSW, Carolyn Heckman, PhD, Kevin R. J. Schroth, JD, Alan C. Geller, RN, MPH,
Jerod L. Stapleton, PhD, Irene Adjei, BS, Anna Mitarotondo, BA, Samantha R. Guild, JD, Jeffrey E. Gershenwald, MD,
Robert Dellavalle, MD, and Sherry Pagoto, PhD

Objectives. To describe progression, content, and stringency of state legislation regulating indoor

tanning and association with state government political party leadership.

Methods. Trained research assistants used legal mapping methods to code legislative bills on indoor

tanning introduced in US states, the District of Columbia, and Puerto Rico. We calculated composite

scores on the stringency of age restrictions and of warnings, operator requirements, and enforcement.

We evaluated associations of the political party of the legislative sponsor and legislature majority.

Results. Between 1992 and 2023, 184 bills were introduced in 49 of 50 states and DC (56 laws were

enacted, and 126 bills failed). An under-18 ban was enacted in 22 states and DC. Party affiliation of the

bill sponsor and legislature majority combined to affect bill passage and age restrictions.

Conclusions. In many states, it took several years and proposed bills before a law on indoor tanning

was enacted. Enacted bills were more stringent than failed bills.

Public Health Implications. Increasing support for stringent regulations on indoor tanning is evident

and may motivate other states or the federal government to prohibit minors from using indoor tanning

facilities. (Am J Public Health. 2025;115(2):191–200. https://doi.org/10.2105/AJPH.2024.307894)

Skin cancer is a highly prevalent,

potentially deadly, and expensive

disease.1,2 Indoor tanning is a well-

established cause of melanoma and

keratinocyte carcinomas.3–6 In the most

recent estimates, nearly 6% of adoles-

cents and 5% of adults indoor tan in the

United States.7,8 Stringent state indoor

tanning laws that include age bans for

minors instead of just parental consent

are associated with less indoor tan-

ning,9,10 as most individuals begin indoor

tanning as adolescents or young adults.

These laws may prevent many melano-

mas and keratinocyte cancers over the

lifetime of the 60 million US youths.11

Indoor tanning is regulated by both

state legislation and US Food and Drug

Administration (FDA) regulations. Laws

restricting indoor tanning have been

enacted in several states. An FDA regu-

lation to ban indoor tanning by minors

was originally proposed in 2015 but

later was paused during the first Trump

administration and has still not been

finalized.12 Research on the process of

how policy efforts translate into actual

state indoor tanning laws is limited,13,14

mainly focused on describing existing

laws and consequences of outlawing

indoor tanning facilities in certain states

or US regions.15,16 Indoor tanning

regulations may have contributed to

the recent decrease in indoor tanning

prevalence among adolescents.8,17,18

Using legal mapping methods19 that

involved collecting and coding content

of all available state indoor tanning leg-

islation in 50 US states, the District of

Columbia (DC), and Puerto Rico, we

sought to address 3 primary research

objectives: (1) to describe the progres-

sion of state indoor tanning legislation

(i.e., enacted or failed); (2) to detail the

content and stringency of bills with

special attention to whether bills

banned indoor tanning by minors (i.e.,

individuals aged younger than 18 years,
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hereafter “under-18 ban”); and (3) to

explore the potential impact of political

party affiliation of state government

leadership when bills were proposed.

This analysis expanded on one by Gosis

et al. in 201220 and was more historically

comprehensive than a comparison of in-

ternational laws by Diehl et al. in 2022.21

METHODS

We collected all available legislative bills

related to indoor tanning in the 50 US

states, DC, and Puerto Rico from 1992

through 2023. This included bills that

were enacted into law and bills that

were proposed but never passed,

either not brought to a vote or voted

down. Enacted laws were usually

passed by vote of legislature and

approved by the governor, although

the type of executive action (e.g., signed,

vetoed but overridden by legislature)

was not recorded. The documents were

identified and collected through the

National Conference of State Legislatures

online database, AIM at Melanoma Foun-

dation Web site, and extensive online

searching, using the bill name, legislative

year, and state, and keywords “tanning,”

“indoor tanning,” and “radiation,” on each

state’s legislative statute Web site and

the Google search engine. We also used

Westlaw for clarifying some bills. For

each state, we recorded titles, history,

and dates of the bills. We also consulted

an advisory board of individuals involved

in education on risks of indoor tanning,

advocating for indoor tanning legislation,

or researching indoor tanning behavior,

including 2 physicians, to locate bills.

Coding Protocol

We developed a coding protocol, modi-

fied in part from one used by Gosis

et al.20 Coding categories included age

bans, parental involvement (accompani-

ment or consent), warnings, operator

requirements, and enforcement policy

components (Appendix A, available as

a supplement to the online version of

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

included the age at which indoor tan-

ning is legally prohibited, regardless

of parental involvement provisions

(05no regulation; 25under 14 years;

45under 15 years; 65under 16 years;

85under 17 years; and 105under

18 years [including 1 bill with under-21

restriction classified as 10]). Parental

involvement included requirements for

parents to provide consent (in-person

or not; consent renewal required or

not) or to accompany minors to the

indoor tanning facility (or both), with

applicable ages recorded. For warnings

(12 items), operator requirements

(27 items), and enforcement (8 items;

Appendix A), coders scored each item

as not addressed (0); addressed, but

not explicitly (1); or addressed explicitly

(2). For each category, we converted

initial codes into 6 stringency levels—no

regulation, very weak, weak, moderate,

strong, or very strong (Table 1). We

combined scores on warning, operator

requirements, and enforcement into a

score for policy provisions applied to

minors and to adults and analyzed

them separately. We recorded excep-

tions for medical use of indoor tanning

and definition of indoor tanning

facilities.

Two trained research assistants coded

the text of the legislative bills using the

adapted coding protocol. Each bill was

coded by a single research assistant. To

establish interrater reliability, n525 bills

were coded by both research assistants

(average interrater reliability across all

categories: k50.93). Coders agreed on

any discrepancies in discussion with 2

of the authors; for some bills, advisors

reviewed a policy to ensure coding

accuracy.

We created an overall age restriction

stringency score (possible range50–10)

by combining age ban and parental

involvement codes. First, a score was

assigned for the oldest age at which

any age restriction was applied: 05no

restriction; 25under age 14 years;

45under age 15 years; 65under age

16 years; 85under age 17 years;

105under age 18 years. Parent

involvement provisions appeared to be

intended to weaken age restrictions,

so the initial age restriction score was

discounted for each year that parental

involvement applied. Requirements that

did not involve parents being present

at indoor tanning facilities (consent, not

in-person) were considered weaker

(minus 1 for each year it applied) than

those that did (in-person consent or

accompaniment; minus 0.5 for each

year that they applied). For example, if a

bill stated that no child aged 14 years

or younger could use an indoor tanning

facility, and children aged 15 to 16 years

could indoor tan with parental accompa-

niment, an initial score of “8” was

assigned (under-age-17 restriction

unless accompanied by a parent), and

the score was reduced by 0.53 2

years51 (ages 15 and 16 years) to

which accompaniment provision applied,

for a final score of 8–157. If a bill did

not specify an age at which a child was

banned without exception but contained

parent involvement provisions, initial

age-restriction score was discounted

to age 13, because the lowest age

ban restricted those aged 13 years or

younger. Thus, a bill that only stated that

individuals aged younger than 16 years

needed parental consent but not in

person would have a final score of

6 [under-16 restriction]–3 [13 3 years;

ages 13, 14, and 15]53.
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TABLE 1— Combined Stringency Scores for Enacted and Failed Bills on Indoor Tanning: United States,
1992–2023

No Under-18 Ban Under-18 Ban All Bills

Enacted bills

Total no. 28 28 56

Age restriction score

0 (no regulation), no. (%) 2 (7.1) 0 (0.0) 2 (3.6)

1–3.5 (very weak regulation), no. (%) 0 (0.0) 0 (0.0) 0 (0.0)

4–5.5 (weak regulation), no. (%) 5 (17.9) 0 (0.0) 5 (8.9)

6–7.5 (moderate regulation), no. (%) 12 (42.9) 0 (0.0) 12 (21.4)

8–9.5 (strong regulation), no. (%) 9 (32.1) 0 (0.0) 9 (16.1)

10 (very strong regulation), no. (%) 0 (0.0) 28 (100) 28 (50.0)

Mean (SD) 6.7 (2.4) 10.0 (0) 8.3 (2.4)

Median (IQR) 7.5 (2.5) 10.0 (0) 9.75 (2.5)

Warnings, operator requirements, and enforcement (for minors)

0 (no regulation), no. (%) 0 (0.0) 13 (46.4) 13 (23.2)

1–6 (very weak regulation), no. (%) 10 (35.7) 15 (53.6) 25 (44.6)

7–12 (weak regulation), no. (%) 5 (17.9) 0 (0.0) 5 (8.9)

13–18 (moderate regulation), no. (%) 12 (42.9) 0 (0.0) 12 (21.4)

19–24 (strong regulation), no. (%) 1 (3.6) 0 (0.0) 1 (1.8)

25–30 (very strong regulation), no. (%) 0 (0.0) 0 (0.0) 0 (0.0)

Mean (SD) 10.6 (5.8) 1.1 (1.1) 5.9 (6.3)

Median (IQR) 12.0 (8.0) 2.0 (2.0) 2.0 (10.0)

Warnings, operator requirements, and enforcement (for adults)

0 (no regulation), no. (%) 0 (0.0) 1 (3.6) 1 (1.8)

1–6 (very weak regulation), no. (%) 7 (25.0) 16 (57.1) 30 (53.6)

7–12 (weak regulation), no. (%) 8 (28.6) 7 (25.0) 15 (26.8)

13–18 (moderate regulation), no. (%) 12 (42.9) 1 (3.6) 13 (23.2)

19–24 (strong regulation), no. (%) 1 (3.6) 3 (10.7) 4 (7.1)

25–30 (very strong regulation), no. (%) 0 (0.0) 0 (0.0) 0 (0.0)

Mean (SD) 11.4 (5.4) 8.6 (6.1) 10.0 (5.9)

Median (IQR) 12.0 (9.0) 6.0 (6.0) 8.0 (8.0)

Failed bills

Total no. 56 72 128

Age restriction score

0 (no regulation), no. (%) 2 (3.6) 0 (0.0) 2 (1.6)

1–3.5 (very weak regulation), no. (%) 1 (1.8) 0 (0.0) 1 (0.8)

4–5.5 (weak regulation), no. (%) 9 (16.1) 0 (0.0) 9 (7.0)

6–7.5 (moderate regulation), no. (%) 23 (41.1) 0 (0.0) 23 (18.0)

8–9.5 (strong regulation), no. (%) 21 (37.5) 0 (0.0) 21 (16.4)

10 (very strong regulation), no. (%) 0 (0.0) 72 (100) 72 (56.3)

Mean (SD) 6.8 (2.1) 10.0 (0) 8.6 (2.1)

Median (IQR) 7.0 (2.0) 10.0 (0) 10.0 (2.5)

Warnings, operator requirements, and enforcement (for minors)

0 (no regulation), no. (%) 2 (3.6) 32 (44.4) 34 (26.6)

1–6 (very weak regulation), no. (%) 42 (75.0) 40 (55.5) 82 (61.1)

7–12 (weak regulation), no. (%) 6 (10.7) 0 (0.0) 6 (4.7)

Continued
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State Characteristics

We collected political affiliation of the

governor, legislator sponsoring the bill,

and majority party in the legislature for

the year in which each bill was pro-

posed from state legislative Web sites.

We considered including state annual

skin cancer incidence rates and aver-

age UV (ultraviolet radiation) index of

the state’s largest city. However, there

were substantial missing data because

of lack of reporting, so these data were

not analyzed.

Statistical Analysis

We analyzed research objective 1, to

describe progression of the legislation,

by using a graphic to display indoor

tanning bills over time. For research

objective 2, to describe bill content,

we summarized scores on each policy

component and combined age-

restriction stringency scores with de-

scriptive statistics (counts, percentages,

means, and standard deviations) and

displayed content of currently enacted

indoor tanning laws in a graphic. Also, for

bills with age restrictions, we compared

the stringency codes for warnings,

operator requirements, and enforcement

between bills enacted and bills that failed,

using the t test. For objective 3, to exam-

ine political party predictors of bill enact-

ment, we initially estimated regression

models, but statistical suppression

was evident because of collinearity of

predictors, altering the size and signs of

regression weights. So, we compared bill

enactment and age restrictions for politi-

cal party of the bill sponsor and in the

majority of the legislature, using the x2

test for bill enactment and analysis of var-

iance for age restriction score. We evalu-

ated all tests with a 2-tailed .05 P value.

RESULTS

We obtained a total of 184 state indoor

tanning bills (range50–32 bills per

year) from 49 of 50 states and DC

between 1992 and 2023. The number

of bills proposed ranged from 1 bill in

6 states and DC to 7 bills or more in

6 states. Neither Alaska nor Puerto

Rico have had a bill regulating indoor

tanning proposed. To date, 56 bills

were passed and enacted (hereafter,

“enacted bills”) in 46 states and DC

(range50–12 per year), and 126 bills

failed to pass in 41 states (range50–25

per year; 19 were never voted on, and

107 did not pass when voted on). Three

states have thus far had indoor tanning

bills proposed but never enacted

(Montana5 4 bills; New Mexico53;

and South Dakota53). Notably, 33

states enacted bills containing language

broadly defining indoor tanning facilities;

the most common definition was any

location, place, area, structure, or busi-

ness that provides customers access to

any tanning device.

Timeline of Indoor Tanning
Laws and Bills

Figure 1 shows a graphic timeline of

indoor tanning bills proposed and

enacted in state legislatures by year.

TABLE 1— Continued

No Under-18 Ban Under-18 Ban All Bills

13–18 (moderate regulation), no. (%) 5 (8.9) 0 (0.0) 5 (3.9)

19–24 (strong regulation), no. (%) 1 (1.8) 0 (0.0) 1 (0.8)

25–30 (very strong regulation), no. (%) 0 (0.0) 0 (0.0) 0 (0.0)

Mean (SD) 5.6 (4.9) 1.1 (1.1) 3.1 (4.0)

Median (IQR) 4.0 (4.0) 2.0 (2.0) 2.0 (4.0)

Warnings, operator requirements, and enforcement (for adults)

0 (no regulation), no. (%) 12 (21.4) 7 (9.7) 19 (14.8)

1–6 (very weak regulation), no. (%) 32 (57.1) 38 (52.8) 70 (54.7)

7–12 (weak regulation), no. (%) 5 (8.9) 15 (20.8) 20 (15.6)

13–18 (moderate regulation), no. (%) 5 (8.9) 10 (13.9) 14 (10.9)

19–24 (strong regulation), no. (%) 3 (5.4) 2 (2.8) 5 (3.9)

25–30 (very strong regulation), no. (%) 0 (0.0) 0 (0.0) 0 (0.0)

Mean (SD) 5.5 (5.5) 7.2 (4.9) 6.5 (5.2)

Median (IQR) 4.0 (4.0) 6.0 (6.0) 6.0 (4.0)

Note. IQR5 interquartile range.
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Alabama F P

Alaska

Arizona F F F P F F F F

Arkansas P F

California P

Colorado F F P F

Connecticut F F F P

Delaware P F P

Florida P F F F F F F

Georgia P

Hawaii F F P

Idaho P F F F

Illinois F F P P

Indiana F F P

Iowa P F F

Kansas P

Kentucky P F F

Louisiana P

Maine F F P

Maryland F F F F P

Massachusetts F P

Michigan P F F

Minnesota F F F F P

Mississippi P F F F F F F F F F

Missouri F F F F F F F F P F

Montana F F F F

Nebraska P F

Nevada F P

New Hampshire F P

New Jersey F P F

New Mexico F F F

New York F P P F F F

North Carolina F F F P P

North Dakota P R A
Ohio F F F P P F F F

Oklahoma F F F F F P F F

Oregon F P P F

Pennsylvania F F F P F

Rhode Island F F P P

South Carolina P F F

South Dakota F F F

Tennessee P

Texas P P

Utah F P P F

Vermont F P

Virginia F F P

Washington F F F F F F F P

West Virginia F F F P

Wisconsin P F

Wyoming F P

District of Columbia P

Puerto Rico

1992 1998 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

S
ta

te

Passed—under-18 ban

Failed —under-18 ban

Repeal attempted

Passed—ban at age younger than 18

Failed—ban at age younger than 18

Period of legislative activity

Passed—parental accompaniment/consent only

Failed—parental accompaniment/consent only

Passed—legislation but no age restriction

Failed—legislation but no age restriction

P PP P

F FF F

RA

Year

FIGURE 1— Bills on Indoor Tanning in US State Legislatures: 1992–2023
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To illustrate, the first data row is for

the state of Alabama. In Alabama, a bill

to ban minors aged younger than

18 years failed in 2013. In 2014, a bill to

ban minors at an age younger than

18 years was enacted. The first indoor

tanning bill was enacted in Wisconsin

in 1992, banning minors aged younger

than 16 years, but very few bills were pro-

posed before 2009. Before 2012, bills

most commonly contained parental

accompaniment or consent require-

ments or bans on use of indoor tanning

facilities by minors aged younger than

14 or 16 years. The first law banning all

minors aged younger than 18 years was

enacted in 2012 in California, followed

soon after in Vermont, although bills with

under-18 bans failed in 16 states be-

tween 2009 and 2011. The most recent

bill was enacted in 2020 in Virginia (7 bills

failed in 2020, 1 in 2022, and 2 in 2023).

Figure 1 shows that it took several

legislative years for many states to

enact an indoor tanning law after a

bill was first proposed and failed. In 29

states, 2 to 10 years passed between

first proposal and first enactment of an

indoor tanning bill (e.g., Arizona had a

4-year span from the first failed bill in

2012 to an enacted bill in 2016). In

18 states, a bill on indoor tanning was

enacted the first time one was pro-

posed. A similar pattern occurred for

bills including under-18 bans. Nineteen

states enacting bills with under-18 bans

did so after failed attempts over 3 to

10 years. Nevertheless, 4 states enacted

a bill with an under-18 ban in the first

year it was introduced. In most states

where more than 1 indoor tanning bill

was proposed, the dominant pattern

was that subsequent bills became

more restrictive. However, in 8 states, a

less-stringent bill was enacted after a

more-stringent bill failed. Four states

formally considered only bills that

contained under-18 bans. Once states

enacted bills with under-18 bans, no

more legislative action on indoor tan-

ning occurred in most of these states.

However, bills were proposed in 5

states seeking to change the under-18

ban (reducing it to 16 years or increas-

ing it to 21 years), to remove medical or

parental exceptions, or to place other

regulations on facilities. In one state, a

bill to repeal an existing indoor tanning

law was proposed. None of the attempts

to weaken these laws succeeded.

Bill Content and Stringency

Age restrictions. Figure 2 shows the pol-

icy provisions enacted in each state as

Midwest

Northeast

West

South

Under-18 ban

Other minor age bans at ages < 1 8 y

Accompaniment required

In-person parental consent required

Written parental consent required

Minor operator present addressed

Physician/prescription exception

MO ND NE OH
SD

WI

CT

MA

ME

NH

NJ

NY

PA

RI

VT

AL

AR

DC

DE

FL

GA

KY

LA

MD

MS
NC

OKPRSCTN
TX

VA

WV

AK

AZ

CA

CO

HI

ID

MT

NM

NV

OR

UT

WA

WY

IA

IL

IN

KS
MI

MN

FIGURE 2— Restrictions on Use of Indoor Tanning Facilities in Current US State Laws by US Census Regions as of
January 2024
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of January 2024. The outer orange ring

shows that 22 states (44.0%) and DC

have enacted laws prohibiting all minors

aged younger than 18 years from using

indoor tanning facilities (66.7% in the

Northeast, 50.0% in the South, 38.5%

in the West, 25.0% in the Midwest). Of

these, 20 have no exceptions (blue

and magenta rings), and 2 state laws

have medical exceptions (Oregon and

Washington; inner green ring). In addi-

tion, 75 of 126 failed bills (59.5%) con-

tained under-18 bans. Under-18 bans

were more common in recently enacted

bills than in earlier bills (Figure 1).

Another 10 states have enacted bills

with age restrictions ranging from age

14 years to 17.5 years (2 under age

14 years, 1 under age 15 years, 2 under

age 16 years, 4 under age 17 years, and

1 under age 17.5 years; Figure 2, inner

orange ring). Nine of these states allow

indoor tanning by older minors (typically

16- and 17-year-olds) with parental

involvement (Figure 2, blue and magenta

rings). Of the remaining, 18 states and

Puerto Rico have no age restrictions,

and 12 allow children to use indoor tan-

ning facilities with parental involvement.

Stringency of policy components. Strin-

gency scores for policy components,

combined age-restriction score, and

combined warnings, operator require-

ments, and enforcement for minors

and adults, are displayed in Appendix B

(available as a supplement to the online

version of this article at https://ajph.

org) and Table 1. Approximately one

third of indoor tanning bills without

an under-18 age ban, regardless of

whether they passed, had moderate

to strong age-restriction component

scores (enacted59/28 [32.1%];

failed521/56 [37.5%]), but two thirds

of enacted (19/28; 67.9%) and failed

bills (35/56; 62.5%) had weak or no

restrictions (Appendix B). Warning,

operator requirement, and enforce-

ment components showed generally

weak or nonexistent provisions in most

bills (Appendix B). Enacted bills without

under-18 age bans appeared to have

stronger warning, operator require-

ment, and enforcement provisions

than failed bills. Five states had a medical

exemption that allowed minors to use

indoor tan facilities with a physician’s

prescription (Figure 2, innermost ring).

Stringency of bills with age bans. Table 1

shows that enacted laws without

under-18 bans, on average, had very

weak age bans, moderate parental

involvement provisions, weak warning

requirements, moderate operator

requirements, and weak enforcement

stipulations. Failed bills without com-

plete minor bans had weak age bans

and parental involvement provisions

and very weak provisions on warnings,

operator requirements, and enforce-

ment. For bills with age restrictions,

stringency of provisions on warnings

(t53.45; P5 .001), operator require-

ments (t523.71; P< .001), and

enforcement (t522.51; P5 .013) was

statistically significantly lower in failed

than enacted bills. Similarly, for bills

related only to adult use (no age restric-

tions), stringency of provisions on

warnings (t528.87; P< .001) and

operator requirements (t524.61;

P< .001) was also statistically significant-

ly lower for failed than enacted bills, but

not enforcement provisions

(t521.60; P5 .111).

Political Affiliation, Age
Restriction, and Enactment

Analyses showed that the combination

of the political party of the bill sponsor

relative to the party in control of the

legislature was associated with both

age restriction score (sponsor3 legisla-

ture; F52.14; P5 .036) and bill enact-

ment (x2563.39; P< .001). Figure 3a

shows that age restriction in any bill

was highest when bills were proposed

in Republican-majority legislatures or

when sponsored by a Democrat or

bipartisan legislators in a Democrat-

majority legislature. Indoor tanning bills

sponsored by a Republican compared

with Democrat or bipartisan sponsors

were more likely to be enacted in

Republican-majority legislatures, while

those sponsored by Democrat and

bipartisan sponsors were more likely

to be enacted in Democrat-majority

legislatures. Democrat- and bipartisan-

sponsored bills were unlikely to be

enacted in legislatures with divided

control (Figure 3b).

DISCUSSION

There has been considerable activity in

the United States regarding state laws

regulating indoor tanning in the past

15 years.20 Laws on indoor tanning

were proposed in all legislatures except

Alaska and Puerto Rico and enacted in

46 states and DC. Twenty-two states

and DC have enacted laws banning

individuals aged younger than 18 years

from using indoor tanning facilities

since 2012.

The political agenda around prevent-

ing health risks posed by indoor

tanning appeared to garner support

across the political spectrum, especially

in Republican-majority state legislatures

and when sponsored by Democrat

or bipartisan legislators in Democrat-

majority legislatures where bills

proposed by controlling party may be

more likely to be considered. Indoor

tanning restrictions emerged on

legislative agendas at the same time
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that (1) strong evidence was published

that indoor tanning increases risk for

melanoma and keratinocyte skin can-

cers3–6; (2) the federal government took

actions on indoor tanning by levying a

10% excise tax on tanning facility use in

the Affordable Care Act in 2012,22 pub-

lishing a call from the US Surgeon Gen-

eral for adopting restrictions on indoor

tanning in 2014,1 and proposing FDA

rulemaking with an under-18 ban in

201512; (3) the World Health Organiza-

tion recommended prohibiting com-

mercial indoor tanning facilities and

enacting legally binding age limits in

201723; and (4) 3 international

governments outlawed all commercial

indoor tanning facilities (Brazil, Australia,

and Iran).

Laws have become more restrictive

regarding access to indoor tanning

facilities by minors over time. Currently,

nearly half of states and DC have

enacted laws prohibiting all minors

from using indoor tanning facilities

without parental-involvement exceptions

(2 states have medical exemptions).

Under-18 bans were proposed in

19 states but failed. During a similar

time period, 10 Canadian provinces,

25 European countries, and New

Zealand also adopted under-18 bans

and 4 Canadian provinces banned indi-

viduals aged younger than 19 years.24

Supporters were able to inform legisla-

tors and overcome early opposition to

ultimately enact bills with stringent

restrictions. Sometimes this involved

enacting a weaker bill and subsequently

improving it and, in other cases, enact-

ing more stringent bills after less strin-

gent ones failed. Future advocacy may

convert other failed efforts into enacted

bills restricting minors in more states.

Most states without under-18 bans

opted to enact laws that restrict chil-

dren at ages younger than 18 years or

require parental involvement (or both).

These laws may be more acceptable

to legislators who are concerned

with parental rights or small business

interests. Still, parental involvement

provisions appear less effective at pre-

venting indoor tanning by minors than

under-18 bans.9,10 Age-restrictions of

all types may be undermined by subop-

timal enforcement, poor compliance by

facility operators or minors, and lack of

awareness of indoor tanning laws and

harms of indoor tanning by parents

and adolescents. Stronger enforce-

ment provisions might help but were

weak in many bills. Enforcement may

be strongest in states with under-18

bans,25 which may be an added benefit

of stringent age restrictions. Efforts to

educate parents might improve compli-

ance with indoor tanning laws by re-

ducing parental permissiveness.26,27

Future efforts should focus on increas-

ing enforcement, compliance with

indoor tanning laws (which we are

studying separately), and educating

families (and legislators) on the harms

of indoor tanning.26,27

Finally, the broad definition of indoor

tanning facilities is a favorable feature

because many tanning beds outside

of tanning salons, such as in gyms and
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fitness centers, apartment buildings,

college campuses, or beauty salons

and spas, fall within the scope of state

laws. In non-salon facilities, compliance

with parental consent laws can be

low,28 and high-frequency tanning has

been reported,29,30 potentially elevating

risk of sunburns and developing mela-

noma. Home tanning beds are also

used by some individuals, but, unfortu-

nately, state laws do not apply to them.

Limitations

This analysis had strengths and limita-

tions. The analysis of all bills proposed

in the 50 states, DC, and Puerto Rico

over the past 3 decades; an established

coding protocol; and novel visual

reporting format were major strengths.

However, the study was limited to state

legislation and did not include state

regulatory actions or less-common

local government laws, which were

outside the aims of this research. It was

conducted only in the US political system.

The analysis did not examine the entire

policy process, such as how bills came

to be proposed, were considered, were

approved by the executive, were imple-

mented (including operator compliance

and enforcement), and with what

effect.31 We are exploring these issues

separately.32

Public Health Implications

Significant state legislative action

addressing the risk posed by indoor

tanning has occurred in the United

States. Like any innovation, it took con-

siderable time to adopt these health

policies33,34 and was subject to com-

peting public health demands, such as

state responses to COVID-19, which

may explain the lack of indoor tanning

laws enacted since 2020. In addition,

COVID-19 may have had differential

impact by state on the indoor tanning

industry in terms of governmental

loans, temporary shutdowns, or perma-

nent facility closures, which could have

affected legislative actions to restrict

further indoor tanning facility use. The

large proportion of under-18 bans in

states across the political spectrum

suggests a “tipping point”34 has been

achieved, which may motivate other

states or the FDA to prohibit minors

from using indoor tanning facilities.

Some advocates contemplate expand-

ing restrictions on indoor tanning.35

New York recently considered, but did

not enact, a ban on individuals aged

younger than 21 years. Similar age

restrictions on tobacco, alcohol, and

gambling may make under-21 indoor

tanning bans less controversial. Three

countries outlawed all commercial in-

door tanning facilities, as recommended

by the World Health Organization,23 but

whether US legislators or the public

would find this is acceptable is uncertain.

Unless an FDA ban is finalized, further

restrictions will be incremental, but the

under-18 bans in almost half of US

states may have laid the foundation for

such efforts.33
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Engaging Low-Wage Workers in
Health and Well-Being Survey
Research: Strategies From 5
Occupational Studies

Erika L. Sabbath, ScD, Meg Lovejoy, PhD, Daniel K. Schneider, PhD, Yaminette Diaz-Linhart, PhD,
Grace DeHorn, MSW, and Susan E. Peters, PhD

Without perspectives of low-wage workers in studies of worker health and well-being, researchers

cannot comprehensively assess occupational health and health equity impacts of workplace exposures

and interventions. Researchers and practitioners have noted particular challenges in engaging low-wage

workers in worksite-based health survey research, yet little scholarship has described strategies for

improving their engagement and response rates.

To fill this gap, we present case examples from 5 occupational studies conducted between 2020 and

2024 in industries including health care, food service, and fulfillment centers. For each case, we describe

how we identified barriers to worker engagement in surveys, explain specific strategies we used to

address those barriers, and assess the effectiveness of these actions. Then, summarizing across case

examples, we offer practical recommendations to researchers surveying low-wage populations,

highlighting that high-touch recruitment, building trust with workers and managers, and obtaining

manager support to take surveys during work time (for worksite-based studies) are critical for obtaining

reliable, representative data.

Our work contributes to broader discussions on improving survey response rates in vulnerable worker

populations and aims to support future researchers undertaking similar efforts. (Am J Public Health.

2025;115(2):201–208. https://doi.org/10.2105/AJPH.2024.307875)

Work is an established social de-

terminant of health.1–4 In the

United States, low-wage workers—

those in the bottom 30% of the income

distribution5—have higher rates of

occupational illness and injury, less

access to workplace benefits such as

health insurance, and greater economic

precarity.6,7 Additionally, low-wage work

is more common among those minori-

tized by race, ethnicity, and immigration

status. Exposures and experiences

associated with low-wage work may

also amplify other health risks.8

To identify and address work-related

health hazards and associated health

outcomes, occupational health practi-

tioners and researchers often collect

survey data directly from workers to

learn about their work experiences,

exposures, and health. Although chemical

and physical hazards can be measured

environmentally, self-report surveys are

critical tools for assessing how workers

perceive their psychosocial work environ-

ment and measuring health outcomes

such as pain, injury, sleep quality, mental

health, and well-being.

Given the central role of organizational

policies and practices in shaping health

and well-being,9,10 it is particularly impor-

tant to conduct research on working con-

ditions and health among workers from

specific workplaces or employers rather

than the broad working population.

However, researchers have long noted

challenges in recruiting workers for occu-

pational health surveys, including survey

overload, lack of perceived autonomy to

respond during work time, and time

pressures.11–13 These challenges occur

amid a long-term trend of declining
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survey response rates,14,15 amplifying

recruitment challenges.

In studies of mixed-wage or low-wage

workforces, response rates may be dis-

proportionately low among workers who

have low literacy, high fears of retaliation,

or unmanageable workloads—the very

factors that may be associated with expo-

sure to workplace health hazards.16 The

increasing use of e-mail–based survey

recruitment for worksite-based studies

may induce response bias by privileging

white-collar workers (who regularly

access work e-mail) over blue-, brown-,

and pink-collar workers who do not

have or use institutional e-mail accounts.

To produce research that reflects the

experiences of these vulnerable workers,

researchers must carefully consider how

to engage low-wage working popula-

tions in research.

Although some occupational health

researchers describe innovative worker

recruitment practices in their research

articles,17–19 a limited body of research

focuses on strategies for improving

response rates to occupational surveys

specifically. Successful strategies, as

reported in both occupational and

nonoccupational surveys,20 include

monetary incentives, multiple response

modality provision (e.g., paper, electronic),

and prepaying monetary incentives at

the time of recruitment (vs after com-

pletion).11,12,21,22 Despite this concrete,

data-driven guidance,11,12,20–22 multiple

knowledge gaps remain. Specifically,

strategies may be most applicable to

high- or moderate-wage workers with

high literacy and jobs that involve regular

e-mail access. Many strategies pertain

to population-based, versus worksite-

based, study designs. Finally, given

rapidly changing technology norms,

strategies from even 10years ago

(e.g., phone surveys) may be outdated.

Over the past 5 years, we have fielded

multiple surveys of low-wage workers

to assess determinants of worker health

and well-being. These studies span mul-

tiple industries (e.g., fulfillment centers,

health care, food service), encompass

multiple employment and work arrange-

ments, employ workers from diverse

social and demographic groups, and

include both employer–researcher part-

nerships and direct worker sampling.

Through these studies, we have learned

recruitment strategies that were parti-

cularly effective and those that were

ineffective. Our goal in this analytic

essay is to synthesize experiences

from 5 research projects so that other

researchers can apply our recommen-

dations to more effectively recruit low-

wage participants.

STRATEGIES TO IMPROVE
RESPONSE RATES

We present the following case studies to

improve response rates from low-wage

workers in occupational health research:

1. High-touch recruitment: the Boston

Hospital Workers Health Study

(BHWHS),

2. Community-organizing approach:

the Community Health Worker

Study,

3. Social media engagement: the Shift

Project,

4. Engaging workers in pressured

environments: the Fulfillment Center

Intervention Study, and

5. Overcoming low literacy and time

constraints: the Work Organiza-

tional Health Study.

The Boston Hospital
Workers Health Study

Study design and sample. The BHWHS

is a longitudinal occupational cohort

study of more than 27000 hospital

workers at 2 large academic medical

centers in Boston, Massachusetts.23

In periodic surveys of a random sample

of workers, we measured working

conditions, stressors, health, and well-

being, with surveys directly linkable to

administrative data.24–26 In 2023, we

expanded the cohort from our historical

population of patient care workers

(nurses, low-wage nursing assistants) to

include low-wage service workers at the

hospitals (environmental services,

patient and materials transport).

Survey development and data collection.

We conducted formative qualitative

interviews with workers and managers

from low-wage groups. Interviews

informed survey content, built relation-

ships and trust with managers, and

identified potential barriers to partici-

pation (e.g., concerns with e-mailed

surveys being mistaken for phishing).

We distributed the survey electroni-

cally to workers at their institutional

e-mail address from June 2023 through

January 2024. It was available in English,

Spanish, Haitian Creole, and Portuguese

and was designed to take 30minutes

or less. Respondents received a $20

Amazon claim code after completion,

which was sent to their institutional

e-mail address.

Challenges and strategies. The data-

base linkage component of the BHWHS

added methodological strength but

presented barriers to survey response

because a survey link unique to the

workers’ study identification number

had to be sent by e-mail. Workers who

did not regularly use work e-mail strug-

gled to navigate their e-mail and the

survey or did not understand certain

questions, even in their preferred lan-

guage. To address this, we reserved a
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conference room with institutional

laptops, mirroring processes for man-

datory hospital trainings. Managers

helped us determine optimal times for

our team to sit in the room, explain the

study, and help workers access their

e-mail. This strategy increased the

response rate among environmental

services workers by 5 percentage

points, from 18% to 23%. By contrast,

our initial approach of scheduled re-

minder e-mails to this group without

accompanying team visits or support

yielded an increase of less than 1 per-

centage point per reminder.

For unit-based workers (i.e., nurses,

nursing assistants), study teammembers

visited inpatient units (n5 149 units

across the 2 hospitals) with flyers and

study-branded candy to leave in break

rooms, asking unit nurse directors to

promote the survey to workers. During

informal interactions with nursing assis-

tants at these visits, the study team iden-

tified several barriers to response, even

among those who reported receiving the

survey: discomfort with navigating an

online survey, literacy challenges, con-

cern about permissibility of taking the

survey on “work time,” and the belief

that as (self-perceived) peripheral work-

ers, their responses were not valued.

To address these challenges, the

study team transitioned away from our

initial approach of leaving materials in

break rooms and speaking with nurse

directors to a high-touch approach.

During visits, we asked the charge

nurse on each unit to pull the on-duty

nursing assistant off the floor so a

study team member could help them

access the survey; this provided available

workers with implicit manager permission

to take the survey at work. After each

visit, we sent e-mails to unit directors

inviting them to tell nursing assistants

about the importance of taking the

survey so their voice could be heard.

These approaches boosted the re-

sponse rate among nursing assistants

from 33% to 46%, compared with

increases of 1 to 2 percentage points

with e-mail reminders but no accompa-

nying visit. Overall, the study had

responses from 2023 workers out of

4618 sampled (44%), with response

rates of 49% among nurses, 46%

among nursing assistants, 23% among

environmental services workers, and

50% among patient and materials

transport workers.

Community Health
Worker Study

Study design and sample. Community

health workers (CHWs) improve care

quality for socially and medically com-

plex communities.27 The goal of the

Community Health Worker Study was

to understand how worker voice (i.e.,

ways that workers attempt to influence

their work to meet individual and col-

lective interests) may be associated

with CHW health and well-being.28,29

The study took place in Massachusetts

from March through November 2021.

Recruitment. We initially hoped to part-

ner with organizations employing

CHWs, but although organizations

expressed enthusiasm, none opted to

formally partner. Instead, we proactively

used community-organizing strategies

for recruitment,30 including engaging

with CHWs before the launch of the

study to codevelop research questions,

and building partnerships with CHWs,

CHW professional associations, and the

employing organizations.

Challenges and strategies. We initially

sent recruitment e-mails to hospitals,

health centers, and community partner

organizations, using publicly available

contact information; we asked organi-

zations to forward the e-mail to their

CHWs. We quickly found that we could

not rely on these organizations, so we

developed a more grassroots recruit-

ment approach. The primary investigator

built trust with CHWs by volunteering to

give invited talks at community meetings

at which she shared findings from previ-

ous research on CHWs and discussed

social service professionals’ well-being.

At survey launch, many CHWs were

exhausted from navigating the COVID-19

pandemic, and many felt oversurveyed.

We established multiple systems to

engage and support them. We sent

recruited participants personalized

e-mails (vs mass e-mails)—first to send

them a unique survey link and then to

offer support for survey completion.

These strategies resulted in minimal

missing data (94% had complete

responses). We offered respondents a

wide range of $40 incentive options: a

Visa gift card, a gift card from any store

they wanted (sent by postal mail or

e-mail), or electronic payment. Person-

alized communication helped build

relationships between worker and re-

searcher, increasing trust and willing-

ness to participate.

Overall, the study had a sample of

CHWs who demographically mirrored

the known population of CHWs across

Massachusetts.31 Of the 314 interested

and eligible individuals, 220 responded

(70% response rate), in contrast to a

previous study of Massachusetts CHWs

with a response rate of 36%.31

The Shift Project

Study design and sample. The Shift

Project32 is a repeated cross-sectional

survey of hourly workers employed at
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150 of the largest US service sector

firms (i.e., fast food, casual dining,

grocery, pharmacy, big-box stores,

hardware, other retail, delivery, and

fulfillment). We run the survey twice

per year and since 2016 have collected

16 waves of data and accumulated

surveys from 250000 hourly workers.

Using surveys, the Shift Project mea-

sures workers’ self-reported wages,

work schedule stability and predictability,

access to paid leave, exposure to

surveillance and automation, respect,

harassment, job security, and economic

security, health, and well-being. These

data are employer–employee linked,

with workers nested in identifiable firms.

Data collection methods. No accessible

sampling frames of hourly workers at

large US service sector firms exist.

Given relational, legal, and logistical

challenges to survey workers associated

with creating multiple employer–research

partnerships, there are formidable bar-

riers to using employer partnerships to

construct employer–employee-matched

survey data at scale. Thus, we developed

a method to directly recruit workers at

specific firms. We constructed a sam-

pling frame using targeted advertising

tools available through Meta to reach

Facebook and Instagram users. Using

the audience creation tool, we con-

structed employer-specific Meta

“audiences” of workers at specific firms

and then ran paid advertisements to

each of these audiences, inviting users

to complete the survey. We entered

respondents into a drawing to receive

a $500 gift card. Over the last 14 waves

of data collection, we averaged advertis-

ing and incentive costs of $13 per

“sufficient” survey response, defined

as progressing sufficiently through the

survey before breaking off to report

on basic dimensions of job quality.

Challenges and strategies. We have

honed multiple recruitment strategies

on Facebook and Instagram. First, re-

cruitment advertisements perform best

when the audience characteristic,

advertising design, and advertisement

message align (e.g., Facebook and

Instagram advertisements targeting

Walmart workers containing a picture

of a Walmart worker and a recruitment

message of “survey for Walmart work-

ers”). Advertisements missing any of

these elements were less effective for

recruiting target worker populations.

For example, in April 2021, a set of

recruitment advertisements was

erroneously run that did not include

employer-specific targeting but did

include employer-specific recruitment

language in the advertisement text, so

the advertisement was shown to the

general population on Meta platforms.

After discovering the error, we fixed

targeting and restarted data collection.

Using this “natural experiment” to com-

pare efficacy of targeting, we found that

untargeted advertisements produced

17 responses (0.3% of clicks) versus

473 responses (10.0% of clicks) when

correctly targeted.

Second, fraudulent, low-quality data

are a concern in online data collection.33

We assessed Internet protocol

addresses and included “honeypot”

questions to guard against bots; we

have found no evidence of fraudulent

responses across 16 waves of data

collection. We also included basic atten-

tion checks; 91% of respondents pass

checks, in excess of rates reported in on-

line opt-in survey panels.33 We, like other

researchers,34 have found that guaran-

teed incentives (vs random prize draws)

attract fraudulent responses.

Beyond imperfect coverage of the

sampling frame and low response rates,

Meta’s algorithm delivers recruitment

advertisements nonrandomly. Nonran-

dom selection is a common problem in

modern survey research and is often

managed by poststratification and

weighting.35 Asking about core demo-

graphics upfront allows maximum pres-

ervation of sample size when weighting.

Although we used a nonprobability

sampling method, we benchmarked

Shift data to gold standard sources

(e.g., National Longitudinal Survey of

Youth-97, Current Population Survey)

to gauge representativeness. Before

weighting, the shift sample was biased

on univariate measures of gender,

education, and race/ethnicity but not

age, wages, or job tenure. However, the

sample accurately represented bivariate

associations (e.g., between job tenure

and wages) as estimated in the National

Longitudinal Survey of Youth-97 and the

Current Population Survey.36

The Fulfillment Center
Intervention Study

Study design and sample. The Fulfill-

ment Center Intervention Study is a

group-randomized controlled trial that

compares participants in worksites ran-

domized to a participatory intervention

(health and well-being committees)

with participants working for the same

firm in control sites.37 Health and well-

being committees serve as a formal

voice channel in which a small group

of frontline workers and supervisors

solicit workers’ concerns and ideas

about safety, the psychosocial environ-

ment, and work organization and then

develop and implement improvement

initiatives. In the study, we used an

established research partnership with

the supply chain division of a midsized,

nonunionized US-based retailer. We

randomized 16 fulfillment centers after
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matching on picking technology and

building size.

Survey development and data collection.

Survey measurement occurred at base-

line, 6 months, and 12 months. At each

time point, all current workers in each

fulfillment center received a paper invi-

tation to complete a Web-based survey.

Survey packets included a survey ID

number to track repeat participation

and a treat (e.g., granola bars, fruit

snacks). Letters contained a QR (quick

response) code and link to the survey,

allowing workers to take the survey

electronically. We also sent hard copies

to buildings if workers preferred. We

distributed invitations at fulfillment

centers during working hours; we en-

couraged building managers to provide

workers with time off the floor to com-

plete the survey. Upon survey comple-

tion, participants received a guaranteed

incentive ($10–$15 as either a physical

gift card sent to their home or an

electronic card sent to their personal

e-mail). We ran weekly raffles for each

building during the 3-week–long survey

periods, with prizes ranging from

$25 to $150. During 3 waves of data

collection, 4444 workers were eligible

to participate; 63% participated in at

least 1 survey (n52813). Response

rates were 48% (wave 1), 47% (wave 2),

and 55% (wave 3).

Challenges and strategies. Data

collection coincided with COVID-19

pandemic–related restrictions (baseline

recruitment started July 2021), which

limited the research team’s ability to

be on-site to establish rapport and

promote the survey. Instead, supervi-

sors and managers announced the

survey, which was a challenge, as they

were managing COVID-19 pandemic

challenges and regular work duties

simultaneously. The research team

designated a “survey point person” in

each building to be an on-site contact

to distribute and promote the survey.

However, this reliance on management

may have made workers skeptical,

dampening participation. Once social-

distancing rules were lifted, we encour-

aged town halls where everyone in the

building was introduced to the study

and given time to take surveys.

The organization of work and the

incentive structure of the firm posed

unique challenges. Time off the floor is

frowned on in fulfillment centers, as

managers perceive it as reducing pro-

ductivity. Additionally, some sites use

performance-based pay, which may

have disincentivized workers from tak-

ing the survey while “on the clock” for

fear of losing pay. Furthermore, the

company launched their own engage-

ment survey the same year as the

study survey. The overlap created

survey fatigue and difficulty for man-

agers, who were recruiting workers

for both surveys.

We adopted several strategies in

response. First, regular updates on

response rates were shared with our

building contacts to create friendly

competition for high participation;

buildings that reached more than 50%

participation received 3 additional $100

raffle prizes. To encourage participation

and combat survey fatigue in the final

survey wave, we increased guaranteed

incentive amounts from $10 to $15.

There were also 4 $25 to $150 raffles

for participants in each site per wave.

Finally, the research team extended

survey timelines while in the field to

maintain positive relationships with

management, stagger with company-

wide surveys, and avoid peak periods

when time off the floor was especially

challenging. We implemented all

presented strategies between waves 1

and 3. The response rate increased by

6 percentage points between waves,

from 48% (wave 1) to 54% (wave 3).

The Work Organizational
Health Study

Study design and sample. The Work

Organizational Health Study was a

proof-of-concept cluster-randomized

control trial among food service workers

designed to test whether a multilevel

participatory intervention targeting work

organization and environment could be

feasibly implemented and improve work-

ers’ safety, health, and well-being.38,39

Collaborating with a large multinational

food service organization, we worked

with 10 cafeteria sites providing food

service to contracted corporate clients

in greater Boston. We randomized cafe-

terias to either intervention or control

conditions. All food service workers were

eligible to complete surveys. We collected

baseline survey data July to August 2018,

with follow-up in early 2020. Follow-up

data collection was incomplete because

of the COVID-19 pandemic.

Survey development and data collection.

During intervention development, we

conducted focus groups with workers

and interviews with managers to learn

about the worker population and work

environment.40 These data informed

the intervention and alerted us to

potential data collection barriers

(e.g., literacy and language needs).

Because of managers’ reports of

low literacy among workers, surveys

were conducted using an interviewer-

administered protocol by 2 trained

research assistants, 1 of whom was

English–Spanish bilingual (16% of sur-

veys were completed in Spanish). We

hired experienced survey administrators
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who understood the importance of

quickly establishing trust and rapport. We

designed the survey to take 30minutes

or less. Survey respondents received a

$25 Amazon gift card after completion.

There was a 92% response rate

(120/130 eligible workers).

Challenges and strategies. Some workers

had low to no reading or spoken English

literacy, so in addition to hiring the bilin-

gual survey administrator, we also creat-

ed Spanish versions of all materials (e.g.,

recruitment posters). We were invited to

attend standing morning huddles with

employees; we delivered prepared

huddle scripts about the survey in both

languages, emphasizing privacy of

responses and voluntary participation.

We learned from our project champion

that communication and trust between

managers and staff was strained.

Accordingly, presurvey recruitment

and study launch were driven by the

research team, rather than managers, to

communicate our independence.

Company management allowed

surveys to be completed on work time;

many workers had second jobs, making

completion otherwise unfeasible. Be-

cause of already high workloads, we

had difficulty accessing workers at times

that they were able to complete the

survey. The research team needed to

be flexible to work around peak times

and unexpected catering jobs. We spent

many hours waiting for employees to be

available to survey. We also returned for

a “cleanup” day to offer the survey to

staff who had been unable to complete

the survey initially.

LESSONS LEARNED AND
RECOMMENDATIONS

These studies affirm the necessity of

several standard practices in survey

data collection: conducting formative

research, offering surveys in multiple

languages and modalities, and providing

incentives. Beyond these, cases yield

a set of shared recommendations

that may be specifically useful in future

studies of low-wage working populations.

Recommendation 1:
Build Trust

The 3 employer-engaged studies all

worked with managers both before sur-

vey launch and while the survey was in

the field. These collaborations did help

generate specific recruitment ideas; for

example, in the BHWHS, using the con-

ference room for survey administration

was a manager’s idea. Conversations

also built trust between the study team

and managers. Because managers are

often key linkage points with workers,

management trust in the research

team is necessary for managers to see

the value of the study and encourage

their workers to participate.

However, in some teams or organiza-

tions, manager–worker relationships

are strained. The appearance of the

study team being aligned with manage-

ment may dampen response rates or

lead to inaccurate responses owing to

worker fear of confidentiality breaches.

In such cases, trust is most effectively

built with workers. The Shift Project’s

targeting of workers with social media

advertisements is an example of how

research teams can circumvent poten-

tially untrusted managers. The Commu-

nity Health Worker Study’s primary

investigator established trust with

respondents by providing free webinars

to workers before survey recruitment;

this helped workers feel that she cared

about their well-being instead of pri-

marily valuing their survey responses.

Determining the appropriate trust-

building activities for a given worksite

or work group requires identifying,

before survey deployment, whether a

worksite has a project champion who

workers trust or, conversely, whether

worker–manager trust is fractured.

In the Workplace Organizational

Health Study, some sites had trusting

worker–manager relationships; in these

cases, managers were effective cham-

pions. In other sites, the research team

communicated their independence

from managers by providing informa-

tion about the survey and fielding

worker concerns regarding privacy.

Recommendation 2:
Surveys During Work Time

All employer-engaged studies demon-

strated the necessity of allowing work-

ers to complete the survey during work

time—thus increasing workers’ likeli-

hood of survey completion. Manager

support for using work time to com-

plete the survey was thus essential.

However, permission may not correlate

with uptake if not accompanied by

reduction in duties to allow time to take

the survey. Workers at all sites were

busy. Some had productivity targets for

a given shift (i.e., the Fulfillment Center

Intervention Study) or time-sensitive

catering jobs (i.e., the Work Organiza-

tional Health Study), dampening partici-

pation during work time even with

manager permission. Some managers

in the BHWHS scheduled extra workers

for shifts when the study team would

be on-site assisting with survey admin-

istration so that workers could com-

plete the survey without affecting the

team’s overall workload. In addition to

providing time to complete the survey,

such scheduling signaled to workers

that their managers thought the study
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was important. In multisite trials or

observational studies, response rates

might be higher at sites with managers

who undertake these practices, with

implications for bias.

Recommendation 3:
High-Touch Recruitment

No worker groups in the studies regu-

larly accessed e-mail as part of daily job

duties. Therefore, even if workers had

an institutional e-mail address as part

of their employment (many do not),

survey invitations may be missed. In

study designs in which e-mail is un-

avoidable (e.g., the BHWHS), in-person

wraparound recruitment helped over-

come this barrier; researchers were

on-site to help workers navigate their

e-mail and find the survey. Non–e-mail

modalities, such as social media recruit-

ment (i.e., the Shift Project), QR codes

to take the survey on participants’

own devices (i.e., the Fulfillment Center

Intervention Study), or interviewer-

administered protocols (i.e., the Work

Organizational Health Study) were all

effective. Regardless of modality, a high-

touch approach was essential for both

recruitment and survey completion.

Recommendation 4:
In-Person Data Collection

Two studies (the Fulfillment Center

Study and the Community Health Work-

er Study) undertook some or all of their

data collection early in the COVID-19

pandemic, when social-distancing rules

prohibited nonessential personnel

(e.g., study teammembers) from enter-

ing worksites. These studies navigated

remote data collection through close

partnerships with managers, who served

as their proxies (see recommendation 1

for potential downsides of this

relationship). In some cases (e.g., the

BHWHS), remote recruitment was

ineffective.

Across most studies, in-person

recruitment occurred in the evenings,

late at night, on weekends, early in the

morning, and at other nonstandard

times to reach workers during times

that they might be available to com-

plete the survey. Off-hour recruitment

sessions were especially important for

capturing the perspectives of workers

on nonstandard shift schedules.

CONCLUSIONS

We hope that future research projects

benefit from the strategies and princi-

ples described here. We also hope that

this analytic essay augments broad

scholarship on methods for promoting

survey response by describing specific

needs of low-wage worker research

participants. Although many empirical

articles provide general descriptions of

recruitment methods, we encourage

low-wage workforce researchers to use

methods sections in their articles to

additionally describe specific survey

recruitment activities and strategies,

as we have done in these case studies.

Doing so will allow others to learn from

data collection processes as well as

scientific findings.
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Influenza Vaccination, Household
Composition, and Race-Based
Differences in Influenza Incidence:
An Agent-Based Modeling Study

Katherine V. Williams, MD, MPH, Mary G. Krauland, PhD, Lee H. Harrison, MD, John V. Williams, MD,
Mark S. Roberts, MD, MPP, and Richard K. Zimmerman, MD, MPH

Objectives. To estimate the effect of influenza vaccination disparities.

Methods.We compared symptomatic influenza cases between Black and White races in 2 scenarios: (1)

race- and age-specific vaccination coverage and (2) equal vaccination coverage. We also compared

differences in household composition between races. We used the Framework for Reconstructing

Epidemiological Dynamics, an agent-based model that assigns US Census–based age, race, households,

and geographic location to agents (individual people), in US counties of varying racial and age

composition.

Results. Influenza cases were highest in counties with higher proportions of children. Cases were up to

30% higher in Black agents with both race-based and race-equal vaccination coverage. Compared with

corresponding categories of White households, cases in Black households without children were lower

and with children were higher.

Conclusions. Racial disparities in influenza cases persisted after equalizing vaccination coverage. The

proportion of children in the population contributed to the number of influenza cases regardless of

race. Differences in household composition may provide insight into racial differences and offer an

opportunity to improve vaccination coverage to reduce influenza burden for both races. (Am J Public Health.

2025;115(2):209–216. https://doi.org/10.2105/AJPH.2024.307878)

Influenza vaccination prevents

millions of influenza illnesses and

medical visits, up to 100000 influenza-

associated hospitalizations, and

thousands of influenza-associated

deaths in a single season, as the

Centers for Disease Control and Pre-

vention (CDC) estimates.1 Compared

with White Americans, Black Americans

average 10% lower influenza vaccina-

tion coverage and twice the number

of hospitalizations for every age group

from birth to 64 years.2 While comorbid

conditions,3 health care use,4 and other

social determinants of health5 may con-

tribute to hospitalization disparities, a

better understanding of the impact of

race-based vaccination coverage on in-

fluenza cases may help focus vaccina-

tion efforts.

In addition to differences in vaccina-

tion coverage by age and race, variable

population age distributions may con-

tribute to the spreading of infectious

diseases. Sociodemographic differ-

ences are particularly interesting for in-

fluenza, as children carry a significant

portion of the annual symptomatic

influenza burden and can be an impor-

tant source of influenza transmission,6,7

yet significant infections also occur in

older adults. The Framework for Recon-

structing Epidemiological Dynamics

(FRED) is an agent-based modeling

platform that uses census-based syn-

thetic populations to spread infectious

conditions via interactions in specific

locations (schools, workplaces, neigh-

borhoods, and households), as detailed

in the Appendix, Section 1, “Overview”

(available as a supplement to the online

version of this article at https://ajph.org).
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FRED addresses the weaknesses of

other infectious disease modeling by

assigning census-based age, race, and

household characteristics to individual

people (agents) geographically across

the United States.8 Its findings can be

used to address social inequities.9 Thus,

FRED can examine the role of race, age

distribution, and vaccination coverage

strategies on influenza cases in ways

that cannot be readily assessed in the

population at large.10–16

In an effort to further examine the

interplay of population-level race and

age distributions and vaccination cover-

age on influenza disease in 8 large US

counties, we used FRED’s capabilities

to account for individual characteristics.

We selected these counties because

they represented a wide array of distri-

butions of sociodemographic factors.

We assessed symptomatic influenza

cases by assigning race-specific vacci-

nation coverage to Black and White

races in 2 different scenarios: (1)

documented race-specific vaccination

coverage and (2) equalized vaccination

coverage in Black and White agents,

accounting for population composition

by race, age, and household makeup.

METHODS

FRED has been used to model influenza

and other diseases and conditions as

described in detail previously.8,10–18 In

FRED, diseases such as influenza are

defined as a series of health states

through which individuals can progress

(susceptible, exposed, infected, recov-

ered [SEIR]) based on probabilities and

time periods to evaluate state changes

(Appendix Table A). In this study, we

used a modified SEIR model to describe

influenza (Appendix Figure A).14 Pre-

symptomatic and asymptomatic influ-

enza conditions, behavioral factors

such as staying home for illness (half of

symptomatic individuals), and seasonal

breaks from school (winter and spring)

were also incorporated.

The base model simulated race-based

influenza vaccination coverage per CDC

2021–2022 reporting by race and age,

including 4 age categories for children

(Appendix Table B).19 We chose the

2021–2022 season for vaccination

coverage because the information was

the most recent set of complete data

on vaccination coverage at the time of

analysis that began in 2023 and was

ongoing through March 2024. Agents

were assigned vaccination coverage as

defined by their race in FRED as Black

alone, White alone, or “not Black alone

or White alone.” Agents who were not

designated as Black alone or White

alone represented a smaller proportion

of a mix of races in FRED population

counts and were assigned vaccination

coverage based on the average of the

US population by age. Within age and

race definitions, agents were randomly

chosen for application of vaccination

and received 1 influenza vaccine dose

beginning September 1 over a mean of

45days with a standard deviation of

14days.

A single influenza season was modeled

from August 15 through May 31 and

started by seeding 50 cases into the

population on October 15, a standard

seeding size within FRED for populations

of the size studied, resulting in mid-

February peak cases. In FRED, the

reproduction number is not fixed but a

product of the model transmissibility

parameter, the characteristics of the

infection (e.g., infectious period), and

the characteristics of the population,

such as prior immunity, age structure,

and vaccination-induced immunity. The

effective reproductive rate across the

counties ranged from 1.27 in county

G to 1.48 in county A (mean6SD across

counties: 1.3660.07). The simulation

included a single strain of influenza,

similar to type A(H1N1), one of the most

commonly circulating strains in the past

10 years, in terms of burden. We cali-

brated symptomatic influenza cases to

CDC age-group estimates (Appendix

Tables C and D) and reported them by

total cases in each county’s population.

We considered symptomatic agents

fully infectious and asymptomatic indivi-

duals half as infectious.

At the start of the model, we assigned

agents a susceptibility of 1 across all

age groups. To account for immunity

from previous influenza infection, we

used the estimated percentage of age-

based symptomatic influenza infections

in the US population in a representative

past season (2019–2020)20 to assign

reduced susceptibility by 50% in the

corresponding percentage of agents by

age in FRED (Appendix Table A). For

vaccination, we set baseline vaccine

effectiveness at 40% (i.e., a 40% reduc-

tion in susceptibility to infection) for all

ages 2weeks after vaccination based

on reported vaccine effectiveness in

2004–2005 to 2019–2020 seasons

(mean 40%; range510%–60%).21 We

set waning of vaccine protection at

7% per month for age younger than

65 years and 10% per month for age

65 years and older.22,23 After infection,

susceptibility for all agents was reduced

to 0 and then increased by 3% per

month to account for waning.24 Be-

cause FRED models are stochastic, we

ran each model 100 times per scenario

for 8 counties (1600 total simulations)

to produce mean values and 95% confi-

dence intervals (CIs) for cases.

For this study, FRED tracked popula-

tions from a range of metropolitan

(urban and suburban) counties
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(Appendix Table E) based on a mini-

mum population of at least 550000

agents and a range of

1. representation of children (e.g.,

county A had the highest propor-

tion of children),

2. older age (counties B and C had

the 2 highest proportions of adults

aged ≥65 years);

3. an overall mix of Black and White

race and age representations in

Midwestern (county D), Southern

(county E), and Northeastern

(counties F and G) geographic

regions; and

4. high Black resident representation

(county H had 63.7% Black resi-

dents; Figure 1).

Black-only or White-only races in cho-

sen counties ranged from 83% (county F)

to 93% (county B) of the population; the

remaining agents were classified as “not

Black or White.” County A was included

to represent high proportions of chil-

dren, not for the representation of Black

agents (1.4%). Hispanic ethnicity was not

available in the current version of the

FRED population.

RESULTS

With race-based vaccination coverage,

symptomatic influenza cases per

100000 were highest for White and

Black agents in county A where children

were highly represented and lowest for

White agents and Black agents in coun-

ties F and G, respectively, both counties

where a mix of ages and races were

represented (Table 1). The ratio of

symptomatic cases per 100000 in

Black agents compared with White

agents was greater than 1 in all counties,

ranging from as high as 1.45 (95%

CI51.41, 1.48) in county F to 1.13 in

county H (Table 1). The excess number

of cases in Black agents compared with

White agents varied by county (Appendix

Figure B). County F, despite having the

lowest number of cases per 100000 for

White agents, had the greatest excess

cases for Black agents compared with

White agents at 4992 cases per 100000

or 45% greater (Appendix Figure B).

Counties D and H had the lowest excess

cases among Black agents at 13.5% and

13.1%, respectively.

When vaccination coverage in Black

agents was increased to equal that of

White agents, symptomatic influenza

cases per 100000 for both Black and

White agents decreased (Table 1).
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Black
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Black
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Black

 White

Black

White

Black

White

Black

White

A

B

C

D

E

F

G

H

Black

County 0–17 y 18–64 y ≥ 65 y

Total

Population

(%)
Age

< 18 y

Age

18–64 y

Age

≥ 65 y

White 86.3 0.02 1.37 0.93 0.22

Black 1.4

White 80.5 0.15 1.72 0.90 0.63

Black 12.2

White 64.6 0.43 1.50 0.94 0.67

Black 28.0

White 53.5 0.73 1.25 0.94 0.86

Black 38.8

White 46.0 0.92 1.36 0.91 0.80

Black 42.2

White 40.7 1.04 1.72 0.88 0.69

Black 42.2

White 35.8 1.41 2.25 0.76 1.40

Black 50.5

White 21.2 3.00 1.29 0.98 0.60

Black 63.7

Ratio of Black-to-Whitea

Race Overall

FIGURE 1— Age Distribution by Race for 8 US Counties in Synthetic Framework for Reconstructing Epidemiological
Dynamics (FRED) Populations: 2010 Census-Based Population

Note. Each bar represents the percentage distribution of the total county population in FRED by White and Black race for 3 age groups: children, adults aged
18 to 64 years, and adults aged 65 years and older.
aTo calculate the Black-to-White ratio for the county overall and each age group, the percentage of Black agents for a given county was divided by the
percentage of White agents in that group.
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Despite this reduction in overall cases

with equalization of vaccination cover-

age, the ratio of cases per 100000 in

Black agents to White agents declined

by only a nominal amount (Table 1),

remaining as high as 1.43 (95%

CI51.18, 1.73) in county F and greater

than 1 in all counties. However, in coun-

ties D and H, counties that also had the

lowest excess cases in influenza cases

with race-based vaccination, the 95% CI

included 1, suggesting that race-based

differences in influenza cases in these

populations were no longer significant

after equalizing vaccination coverage.

For the overall population by county

(Appendix Figure C), equalizing vaccina-

tion coverage decreased cases per

100000 overall by 0.4% (county A) to

3.7% (county H) and correspondingly

decreased cases per 100000 in Black

agents by a range of 2.2% (county A)

to 4.4% (county H). The maximum re-

duction in Black agents was found

in county H at 751 cases per 100000.

These percentage reductions show

some consistency with the proportion

of Black and White agents represented

in each county, but age composition by

age and race when comparing across

the counties also varied.

To explore differences in age by race

between the counties, we calculated

the percentage of the Black and White

populations in age groups of children,

adults aged 18 to 64 years, and adults

aged 65 years or older, and we com-

pared the ratio of the percentage of

Black-to-White agents in each group

(Figure 1). Correspondingly, county A

had the highest percentage of children,

predominantly White, and the most

influenza cases per 100000 popula-

tion. In contrast, the counties with the

highest representation of agents aged

65 years or older (counties B, C, and F)

had some of the lowest cases for the

White agents. Still, cases remained

higher in Black agents in these counties.

In all counties, the Black population

tended to be younger, with the ratio of

the percentage representation in Black-

to-White agents by age being greater

than 1 for children and correspondingly

less than 1 for all other age groups

(Figure 1). The lowest ratio of Black-to-

White children was in county D (1.25)

and county H (1.29); both were counties

that also had the lowest ratio of excess

cases of influenza in Black agents to

White agents (1.14 and 1.13, respectively,

Table 1). Some exceptions to the race-

by-age county population distribution

patterns existed but did not have a clear

distinguishing impact on influenza cases.

For example, county G had the highest

Black-to-White ratio for children (2.25)

and adults aged 65years or older (1.40)

and the lowest ratio for adults aged 18

to 65years (0.76). However, symptomatic

influenza cases per 100000 and elevated

Black-to-White case ratios were similar to

other counties (Table 1).

In addition to race-based differences

in age distribution by county, variability

TABLE 1— Symptomatic Cases Simulated Across 8 US Counties With Race-Based Actual Vaccination
Coverage or Equal Vaccination Coverage: 2021–2022

County

Race-Based Vaccination,
Symptomatic Cases/100000 (95% CI)

Equal Vaccination
Symptomatic Cases/100000 (95% CI)

Black-to-White Case Ratio by
Vaccination Scenario (95% CI)

White Black White Black Race-Based Equal

A 18300
(18280, 18319)

21893
(21 828, 21959)

18 233
(17 628, 18838)

21 420
(21 381, 22 459)

1.20
(1.17, 1.22)

1.17
(1.02, 1.35)

B 12076
(11007, 13146)

15726
(14 731, 16722)

11 966
(11 261, 12671)

15 370
(14 670, 16 071)

1.30
(1.27, 1.33)

1.28
(1.11, 1.49)

C 12496
(12448, 12544)

16083
(16 045, 16121)

12 313
(11819, 2 806)

15 603
(15 174, 16 032)

1.29
(1.26, 1.32)

1.27
(1.06, 1.52)

D 15136
(15114, 15159)

17181
(17 162, 17201)

14 990
(14 727, 15252)

16 680
(16 211, 17 149)

1.14
(1.11, 1.16)

1.11
(0.90, 1.38)

E 14961
(14580, 15342)

17492
(16 751, 18233)

14 652
(14 011, 15293)

16 908
(16 113, 17 704)

1.17
(1.14, 1.19)

1.15
(1.00, 1.34)

F 11174
(10854, 11493)

16165
(15 828, 16503)

10 910
(10 508, 11312)

15 604
(15 173, 16 035)

1.45
(1.41, 1.48)

1.43
(1.18, 1.73)

G 12467
(11713, 13221)

14916
(14 464, 15369)

12 009
(11 201, 12817)

14 365
(13 929, 14 800)

1.20
(1.17, 1.23)

1.20
(1.01, 1.41)

H 14986
(14650, 15322)

16950
(16 598, 17302)

14 578
(14 184, 14971)

16 199
(15 795, 16 603)

1.13
(1.11, 1.16)

1.11
(0.91, 1.35)

Note. CI5 confidence interval. Counties were selected because they represented a wide array of distributions of sociodemographic factors.
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by race in household characteristics de-

fined by no children, 1 or 2 children, or

3 or more children also existed (Figure 2).

The ratio of Black-to-White agents living

in households without children was lower

in all counties (Figure 2). In 75% of the

counties, more than half of White agents

lived in households with no children.

County A, which was predominantly

White (86.9% of households), had the

lowest percentage of agents in house-

holds without children (38.8% for White

and 29.9% for Black), followed by county

F with 39.3% for Black agents. County G

had the highest percentage of house-

holds without children (73.6% for White

agents).

The impact of varying representation

of children in households by race could

affect differences in cases among coun-

ties and race and was examined in the

next set of analyses for the scenario of

equal vaccination coverage for Black or

White agents (Table 2). In households

with no children, though less common

for Black agents (Figure 2), the corre-

sponding symptomatic cases of influen-

za per 100000 for Black agents were

similar or lower than for White agents

(Table 2). Overall, symptomatic cases

per 100000 increased for all agents as

children in the household increased.

Exceptions were county A, where the

Black agent population was particularly

low (1.4%) and the Black-to-White case

ratio based on household children

was only greater than 1 for households

with 3 or more children, and county H,

where the ratio of Black-to-White

agents living in a household of 3 or

more children was only 1.06. In those

counties, increasing household children

from 1 or 2 to 3 or more children did

not substantially increase the racial dif-

ferences in influenza cases.

DISCUSSION

Racial disparities in influenza cases can

be accounted for and simulated across

diverse geographic populations in our

agent-based model, FRED. When we

used lower vaccination rates for the

Black population,19 symptomatic cases

per 100000 were higher in Black agents

than in White agents. Increasing vaccina-

tion coverage in Black agents to equal

that of White agents decreased symp-

tomatic influenza cases per 100000 but

did not eliminate racial disparities in

influenza burden. Among counties,

cases varied relative to the representa-

tion of children, as demonstrated by the

Total

Population

(%)
0

Children

1–2

Children

≥ 3

Children

White 86.9 0.02 0.77 0.85 1.55

Black 1.4

White 82.6 0.15 0.73 1.18 2.00

Black 12.5

White 65.8 0.43 0.78 1.13 1.66

Black 28.5

White 53.9 0.73 0.83 1.05 1.39

Black 39.1

White 47.4 0.92 0.80 1.08 1.58

Black 43.4

White 42.0 1.04 0.66 1.25 2.15

Black 43.5

White 37.9 1.41 0.63 1.61 3.57

Black 53.4

White 21.6 3.01 0.79 1.32 1.03

Black 65.0

Ratio of Black-to-White Householdsa

Race Overall
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FIGURE 2— Household Size Distribution by Race for 8 US Counties in Synthetic Framework for Reconstructing
Epidemiological Dynamics (FRED) Populations: 2010 Census-Based Population

Note. Each bar represents the percentage distribution of the total county population in FRED by White and Black household distributions for 3 groups: no chil-
dren, 1 or 2 children, and 3 or more children.
aTo calculate the Black-to-White ratio for the county overall and each household group, the percentage of Black agents for a given county were divided by
the percentage of White agents in that group.
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highest number of cases in county A in

both Black and White agents. Between

races, household size and composition

differed and, through FRED, were ex-

plored as a potential source of persis-

tent racial differences based on the race

of each specific agent in the household.

For agents in households with no

children, cases were lower for Black

than White agents. As the number of

household children increased to 1 or 2

children and 3 or more children, Black

agents within those households had pro-

gressively more cases than White agents.

In this model, vaccination using

2021–2022 age- and race-specific

estimates resulted in a 12% to 31%

excess of symptomatic influenza

cases in Black agents compared with

equalizing vaccination for Black and

White agents. The results of this study

suggest that increased vaccination

coverage for Black agents decreased

cases by 2.3% to 4.4%, which, if imple-

mented, could result in fewer influenza-

related hospitalizations.2 Additional

variables such as comorbid conditions,

access to care, and disease severity

may determine if a symptomatic case

leads to hospitalization.

Previous studies have shown that

small increases of 5% in vaccine effec-

tiveness or vaccination coverage can

significantly affect the influenza burden

in the United States.25 Given that strat-

egies to promote vaccination are chal-

lenging, incorporating factors of race,

age, and household size, regardless

of race, may optimize their impact. For

example, the youngest children have

high vaccination coverage, which

declines throughout childhood.19 Sus-

taining high levels of influenza vaccine

coverage among children may benefit

from increasing access and convenience,

such as offering school vaccination or

non–working-hour vaccine clinics for

parents.26 Vaccination coverage was

assigned based on 2021–2022 esti-

mates, which were already relatively

high in White children aged 0.5 to 1 year

(71.3%) and White adults aged 65years

and older (75.7%). Influenza vaccination

coverage is typically lower in Black com-

pared with White adults annually but

can vary across years in children.27

Because household size varied by

race, we explored whether symptomatic

TABLE 2— Symptomatic Cases by the Number of Children in the
Household Simulated With Equal Vaccination Rates by Race:
United States, 2021–2022

Household
Children

Symptomatic Cases/100000
(95% CI)

Ratio of Black-to-
White, (95% CI)White Black

County A

0 12 908 (12612, 13 205) 13 062 (11 969, 14 155) 1.01 (0.99, 1.04)

1 or 2 21 120 (20355, 21 885) 23 047 (21 447, 24 647) 1.09 (1.07, 1.11)

≥ 3 26 682 (25410, 27 955) 28 093 (26 223, 29 962) 1.05 (1.04, 1.07)

County B

0 7679 (7 017, 8 340) 7 438 (6 731, 8 146) 0.97 (0.94, 1.00)

1 or 2 16 877 (16073, 17 682) 18 871 (18 120, 19 622) 1.12 (1.10, 1.14)

≥ 3 21 781 (20883, 22 680) 25 923 (24 943, 26 902) 1.19 (1.17, 1.21)

County C

0 7693 (7 205, 8 182) 7 436 (7 042, 7 831) 0.97 (0.94, 1.00)

1 or 2 16 869 (16288, 17 449) 19 246 (18 653, 19 839) 1.14 (1.12, 1.16)

≥ 3 21 278 (20634, 21 921) 26 262 (25 501, 27 017) 1.23 (1.21, 1.26)

County D

0 8363 (8 100, 8 625) 7 142 (6 955, 7 329) 0.85 (0.83, 0.88)

1 or 2 19 242 (18851, 19 634) 20 080 (19 430, 20 731) 1.04 (1.02, 1.06)

≥ 3 25 442 (24814, 26 070) 27 976 (27 004, 28 948) 1.10 (1.08, 1.12)

County E

0 10 365 (9 647, 11 083) 9 085 (8 530, 9 640) 0.88 (0.85, 0.90)

1 or 2 18 007 (17242, 18 772) 19 916 (18 843, 20 990) 1.11 (1.08, 1.13)

≥3 23 198 (22189, 24 207) 27 378 (25 736, 29 109) 1.18 (1.16, 1.20)

County F

0 7761 (7 326, 8 196) 7 066 (6 702, 7 429) 0.91 (0.88, 0.94)

1 or 2 13 994 (13523, 14 466) 18 206 (17 694, 18 717) 1.30 (1.27, 1.33)

≥ 3 19 635 (18975, 20 294) 25 611 (24 849, 26 374) 1.30 (1.28, 1.33)

County G

0 11 130 (10249, 12 011) 7 301 (6 799, 7 802) 0.66 (0.64, 0.68)

1 or 2 13 657 (12923, 14 390) 17 477 (16 812, 18 141) 1.28 (1.25, 1.31)

≥ 3 17 430 (16289, 18 571) 25 551 (24 355, 26 748) 1.47 (1.44, 1.49)

County H

0 10 010 (9 555, 10 465) 10 177 (9 754, 10 601) 1.02 (0.99, 1.05)

1 or 2 17 420 (16805, 18 035) 18 600 (18 059, 19 141) 1.07 (1.05, 1.09)

≥ 3 22 585 (21795, 23 376) 23 940 (23 199, 24 682) 1.06 (1.04, 1.08)

Note. CI5 confidence interval. Counties were selected because they represented a wide array of
distributions of sociodemographic factors.
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cases differed by household size by

race. Although equalizing vaccination

coverage reduced symptomatic cases in

both races, racial disparities did not re-

solve with equal Black and White agent

vaccination coverage in FRED where

census-based households are repre-

sented by both age and race. In house-

holds without children, Black agents

tended to have lower cases than White

agents. Children alone may not be the

sole source of these differences, as

household agents without children may

be older and may not have workplace

influenza exposure, and their house-

hold size may be smaller overall than

households with children. Racial differ-

ences in household structure are be-

yond the scope of this work and were

not factored into the model (e.g., house-

hold income, crowding, education,

access to health care). However, our

results demonstrated significant dispari-

ties without consideration of these

important factors.

Strengths and Limitations

This study had several strengths,

including the ability of FRED to (1) report

symptomatic influenza cases by race

using census-based populations by age,

race, household, and geographic region;

(2) incorporate estimates of prior

immunity, vaccination coverage, vaccine

effectiveness, waning immunity, school

breaks, and a proportion of agents

staying home when ill; and (3) provide

some insight into census-based social

factors related to household size and

composition by race.

Limitations included that (1) actual

symptomatic and asymptomatic cases

by age and race were unknown; (2)

because of the variable mix of small

numbers of agents of non-Black, non-

White race, this group was assigned

average vaccination coverage for the

entire population by age thereby

potentially overestimating actual

vaccination coverage in this group; and

(3) vaccination was assigned stochasti-

cally across the population but may

instead vary by household, although

data on vaccination coverage by house-

hold by race are not available. Annual

vaccine effectiveness varies, and we

used a single mean vaccine effective-

ness value of 40%21 in our model

because the primary focus was on

racial differences in vaccinations. We

chose the counties studied based on

combinations of race and age from

the 2010 census because of the time

required to convert 2020 census popu-

lations to FRED populations, which

would excessively delay analysis. Had

2020 data been available, different

counties for age and race representation

may have been chosen.

Public Health Implications

Vaccination coverage by race and age

contributed to racial disparities in influ-

enza burden. Equalizing vaccination for

Black and White agents decreased

symptomatic influenza cases for Black

and White agents but did not eliminate

racial disparity in influenza burden.

Demographic factors such as household

size and structure should be considered

when assessing influenza cases and

implementing vaccination strategies.
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HIV Trends in Metropolitan US Cities
From 2014 to 2021: Baseline Data for
the Ending the HIV Epidemic Initiative

Ribhav Gupta, MS, and Sten H. Vermund, MD, PhD

Objective. To examine baseline trends for the 2019 Ending the HIV Epidemic in the United States (EHE),

which aims to reduce HIV incidence by 90% by 2030 in the 57 counties and states responsible for half of

incident infections, and to provide a counterfactual comparator for future evaluation of the initiative’s

midpoint.

Methods.We used 2014–2021 metropolitan statistical area (MSA) data to compare HIV diagnostic rate

trends between MSAs subsuming EHE regions (n546) and other MSAs (n5 76). A difference-in-difference

analysis illustrated potential early-stage programmatic effects.

Results. From 2014 to 2021 across 122 MSAs, 305413 HIV cases were diagnosed with a mean annual

MSA-level diagnostic rate change of –6.7% (range5 –66.1–466.7%). MSA-level diagnostic rate changed by

–21.3% (range5 –50.8%–14.8%) amongst MSAs including EHE regions and by 2.1% (range5 –66.1%–466.7%)

in other MSAs. In a difference-in-difference analysis, the HIV diagnostic rate change from 2020 to 2021 was

3.1 cases per 100000 people-years (P5 .03) greater in EHE regions compared to the baseline HIV diagnostic

rate change of –0.8 cases per 100000 people-years (P< .01) across all MSAs.

Conclusions. Although MSAs including EHE regions experienced greater reductions in HIV diagnoses

from 2014 to 2021, high interregional variability requires exploration. These trends provide a baseline

for subsequent EHE programmatic evaluations. (Am J Public Health. 2025;115(2):217–220. https://doi.org/

10.2105/AJPH.2024.307890)

H IV remains a serious endemic

concern in the United States with

nearly 31800 new cases diagnosed

in 2022 alone.1 In the State of the

Union address of February 2019,

then–President Trump announced a

new initiative—Ending the HIV Epidemic

in the United States (EHE).2 EHE engaged

the Centers for Disease Control and

Prevention (CDC) and Health Resources

and Services Administration, along with

other agencies of the US Public Health

Service, allocating additional funding

and resources to 50 counties (or county

equivalents) and 7 states that accounted

for more than half of all newly reported

HIV cases (i.e., had the highest burden of

HIV transmission).3,4 Resources are allo-

cated according to health department–

generated EHE plans, including funding

proposals, to support their needs and

goals.5 The EHE goal was to reduce inci-

dent HIV cases by 75% by 2025 and by

90% by 2030.2

We sought to analyze HIV diagnostic

rate trends comparing the metropoli-

tan statistical areas (MSAs) targeted by

the EHE program with all other MSAs in

a period during which early EHE invest-

ments were unlikely to have had an

impact on HIV incidence. Our baseline

ecological analysis may be useful in the

future with counterfactual comparisons

considered for broad-stroke evaluation

of EHE implementation success and

possible impact after 2021 and 2022

funding surges for EHE from Congress

and the Biden administration.6,7

METHODS

We assembled annual HIV diagnostic

rates for MSA level from 2014 through

2021 from CDC HIV Surveillance Reports

(also available on the America’s HIV

Epidemic Analysis Dashboard) for 122

MSAs (including subdivisions where

available).1,8 We mapped MSAs to the
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counties they covered and stratified

them as EHE and non-EHE regions as

designated in 2019. Of the 122 MSAs

included in reports, 46 MSAs were

identified that subsumed the 57 EHE

target regions (i.e., all the counties and

states deemed EHE priority regions,

termed “EHE regions”). The remaining

76 MSAs were in areas not deemed EHE

priority areas (termed “other regions”).

We performed a difference-in-

difference analysis based on a Gaussian

linear regression model (equation 1) and

fit the model to measure the annual

change in the MSA-level HIV diagnostic

rates (per 100000 people-years) in cur-

rent EHE regions versus other regions

from 2015 through 2021. Assuming a

lag period of 1 year before any plausible

initial impact from the enactment of

phase 1 of the EHE program in 2020,

EHE venues are unlikely to have experi-

enced an impact of the EHE investments,

though any MSA in EHE or other regions

might have been influenced by other

programs during our study period.

We calculated descriptive epidemio-

logical statistics—cumulative HIV

cases, annual HIV diagnostic rates

(per 100000 people-years), and change

in HIV diagnostic rates:

Ym, t 5a1B1t1B2D1 I1tD(1)

where Ym,t 5HIV incidence rate (per

100000 people-years); t5 time index

(i.e., number of years since the study

period started);m5MSA; D5binary

term for whether EHE is now extant

in the particular MSA; B15baseline

change to incidence over time;

B25baseline difference in incidence

between MSAs included in EHE jurisdic-

tions; I15 interaction term of EHE inter-

vention over time; and A5 intercept.

We did our analyses with R version

3.6.2 (R Foundation for Statistical

Computing, Vienna, Austria); analytic

files are available online.9

RESULTS

From 2014 through 2021, 305413

cases of HIV were diagnosed among

individuals living in 122 US metropolitan

areas. The mean MSA-level diagnostic

rate of HIV (per 100000 people-years)

decreased by 20% from 14.0 cases in

2014 to 11.2 cases in 2021. Ranges in

2014 were from 0.6 cases (Provo-Orem,

UT) to 49.9 cases (Miami, FL), and in

2021 were from 2.3 (Ogden-Clearfield,

UT) to 35.2 cases (Miami, FL). The mean

difference in MSA-level HIV diagnostic

rate (per 100000 people-years) from

2014 to 2021 was –6.7% (range across

the 122 MSAs5 –66.1% to 466.7%).

There was a difference in HIV diagnostic

rates of 17.5 cases per 100000 people-

years (SE510.8) at baseline (2014) be-

tween MSAs that eventually included

EHE regions and other regions, though

the difference may have been attribut-

able to chance (Figure 1; P5 .10).

The mean MSA-level HIV diagnostic

rate (per 100000 people-years) in

EHE regions (n546) decreased

by 25.6% from 21.2 cases in 2014

(range58.3–49.9 cases) to 15.8 cases

in 2021 (range58.2–35.2 cases).

The mean difference in MSA-level HIV di-

agnostic rates (per 100000 people-years)

amongst EHE regions from 2014 to 2021

was –21.3% (range5 –50.8%–14.8%).

The mean MSA-level diagnostic rate

of HIV (per 100000 people-years) in

other regions (n576) decreased by

12.6% from 9.6 cases in 2014

(range50.6–25.6 cases) to 8.4 cases

in 2021 (range52.3–19.8 cases). The

mean difference in MSA-level HIV diag-

nostic rates (per 100000 people-years)

in other regions from 2014 to 2021

was 2.1% (range5 –66.1%–466.7%).

Comparing 2014 with 2021, there was

a significant reduction in HIV diagnostic

rates over time of 0.8 cases per 100000

people-years (SE50.1; P< .001) annually

in other regions.

Based on a Gaussian linear regression

model for the difference-in-difference

analysis (Table A, available as a supple-

ment to the online version of this article

at https://ajph.org), the change in HIV

diagnostic rate from 2020 to 2021 was

3.1 cases per 100000 people-years

(I1; SE51.4 cases; P5 .031) greater in

EHE regions relative to the baseline

annual change in HIV diagnostic rate

of –0.8 cases per 100000 people-years

(B2; SE50.1; P< .01) across all 122

MSAs. These findings were robust to a

sensitivity analysis varying the analysis

time period (base case of 2015 to 2021)

to include 2014 to 2021 and 2016 to

2021 case data.

DISCUSSION

The diagnostic rate of HIV across the

metropolitan United States decreased

on average from 2014 through 2021

with a high variability in trends by MSA.

At the advent of the EHE initiative, EHE

regions had a much higher HIV diag-

nostic rate compared to other targets,

as intended by White House planners.

Decreases in HIV diagnostic rate were

greater in EHE regions that had started

with higher baselines, with a minor

increase in diagnostic rate noted in

other regions. Though EHE and other

regions both experienced decreases

in HIV diagnostic rate during the study

period, the range extremes were more

pronounced across the other regions.

Although trends in HIV diagnostic rate

for EHE and other regions broadly fol-

low the national-level decline, the mean

HIV diagnostic rate remained notably

higher in EHE regions and lower in
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other regions when compared to

national-level metrics at the study end.1

All regions could benefit from shared

monitoring and intervention programs

being ramped up in the EHE regions.

Trends may be partially explained by

reduced testing and reported transmis-

sion during the COVID-19 pandemic.10

Programmatic research on EHE imple-

mentation can optimize lessons learned

and inform resource allocations for

each region’s unique needs.7,11 Our

study is only illustrative of the EHE

program’s early impact (first 2 years)

and future potential.

Though EHE regions, on average,

experienced larger reductions in HIV

diagnostic rate compared to other
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FIGURE 1— Metropolitan Statistical Area (MSA)–Level HIV Diagnostic Rates by Ending the HIV Epidemic in the United
States (EHE) Classification for (a) All MSAs and (b) Mean per EHE Exclusion Group: United States, 2014–2021

Note. Vertical line represents the year the EHE initiative was introduced nationally (2019), although we anticipate full enactment and potential impacts
required an additional year.
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regions, high interregion variability in

trends indicates a need for careful

study of program implementation and

resource allocation at a local level as

the EHE progresses. We present these

pre-EHE trends to aid future assess-

ments of EHE program impact; our find-

ings can serve as counterfactual data

for future ecological analyses.
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No-Test Telehealth Medication
Abortion Services Provided by
US-Based Clinicians in 21 States and
the District of Columbia, 2020–2022

Emily M. Godfrey, MD, MPH, Anna E. Fiastro, PhD, MPH, MEM, Erin K. Thayer, MPH, Rebecca Gomperts, MD,
Sophia M. Orlando, and Caitlin K. Myers, PhD

See also Janiak, p. 110.

Objectives. To evaluate the association between distance from closest abortion facility and number of

fulfilled requests through no-test telehealth medication abortion (NTMA) asynchronous service.

Methods. Using deidentified 2020–2022 electronic medical record data from Aid Access users in US

states where NTMA is prescribed by US-based clinicians, we describe individual user demographics and

their resident county characteristics. We conducted a county-level geospatial analysis of distance to

abortion facility (Myers Abortion Facility Database) on fulfilled requests using Poisson regression.

Results. US-based clinicians fulfilled NTMA requests to 8411 individuals in 21 states and the District of

Columbia. Each 100-mile increase in distance to an abortion facility increased per-capita NTMA by 61%

(95% confidence interval [CI]526%, 86%). Most individuals were aged 20 to 29 years (54%), had no living

children (57%), were less than 6weeks’ gestation (62%), and lived in urban areas (65%). Almost half (49%)

lived in higher socially vulnerable counties compared with 17% in less socially vulnerable counties.

Conclusions. In the United States, telehealth medication abortion is a critically important service for

individuals who are young, socially vulnerable, and living in counties far from abortion care facilities.

Public Health Implications.With abortion now banned or highly restricted in 22 US states, telehealth

abortion services are necessary to maintain essential reproductive health services. (Am J Public Health.

2025;115(2):221–231. https://doi.org/10.2105/AJPH.2024.307892)

The number of medication abor-

tions by telehealth continues to

rise and now accounts for 20% of all

abortions provided in the United

States.1 US-based licensed clinicians

providing “direct-to-individual” telehealth

medication abortions using mifepristone,

the first drug of a medication abortion,

took hold in the United States only as

recently as 2020, more than 2 decades

after mifepristone was approved by the

US Food and Drug Administration (FDA).

This particular care model does not

require laboratory and imaging tests and

allows patients to receive care and

have medications directly shipped to a

place of their choosing, including their

own home (i.e., no-test telehealth medi-

cation abortion [NTMA]).2 Previously,

telehealth abortion and prescription of

mifepristone by US-based licensed clini-

cians was restricted to “site-to-site,” in

which individuals had to travel in person

to specialized or high-volume abortion

clinics for preabortion testing and

abortion medications because of FDA

restrictions.3 NMTA is also different

from hybrid telehealth models in which

individuals receive ultrasound testing

either before or after abortion medica-

tions.3,4 NTMA is safe and effective and

even potentially preferred by patients,

compared with in-person medication

abortion.5,6

Although US residents could obtain

NTMA through Aid Access starting

in 2018, this service was considered

outside the FDA because doctors

unlicensed in the United States provided
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the service and shipped medications

from India. But in 2020, an opportunity

to change to direct-to-individual tele-

health under the FDA came when

international air distribution networks

transporting mifepristone from India

stopped because of COVID-19. Halted

shipments coincided with a temporary

COVID-19–related injunction on the

FDA mifepristone Risk Evaluation and

Mitigation Strategy (REMS) program,

which, at that time, required US licensed

clinicians to dispense mifepristone in

person from a clinic or hospital. In addi-

tion, in 2020, US-based professional

organizations made no-test protocols

the standard of care.7 By mid-2020,

several US-based primary care clinicians

joined Aid Access and responded to

requests for medication abortion from

individuals in states where they were

licensed to practice.8 They demonstrat-

ed that NTMA is feasible, even in

low-volume primary care settings.

NTMA provides an important alterna-

tive for US residents with difficulty

accessing in-clinic care, who cannot

afford in-clinic services or live far from

an abortion facility.9–11 Distance to

nearest abortion clinic is a key predic-

tor of an individual’s ability to travel to a

brick-and-mortar facility.12,13 Previous

research evaluating Aid Access services

provided by non–US-based clinicians

suggests NTMA fills a gap for persons

living far from abortion clinics.9 With

the change in Aid Access’s provision to

US-based licensed clinicians, we assessed

the association between living farther

from in-person care and NTMA use.

Despite reported NTMA benefits,

telehealth may contribute to health

inequities.14,15 Telehealth usage for pri-

mary care services is higher for persons

living 400% above than 100% below

the federal poverty rate (42% vs 33%).

Telehealth usage is also higher for

privately insured patients and those

with a graduate degree, compared with

no or public health insurance and no

graduate degree.14,15 Among medica-

tion abortion telehealth users specifi-

cally, they tend to be older, have more

education, and have been pregnant in

the past compared with individuals

seeking in-clinic care.16 Alternatively,

recent NTMA studies suggest its use

is increased for persons with financial

hardship or living below the federal

poverty level.6,9 The sociodemo-

graphics of individuals receiving NTMA

is not fully understood.

In June 2022, the US Supreme Court

decision in Dobbs v Jackson Women’s

Health Organization (Dobbs) struck

down federal protections for abortion

access. This study covers NTMA services

meeting US state and federal regula-

tions in the 2-year period before Dobbs,

in which US-based Aid Access clinicians

grew in number and expanded their

licensures to 21 states and the District

of Columbia. This analysis expands on

our initial assessment of NTMA provid-

ed by US-based clinicians within the first

7 months to over the 2 years.8 Using

fulfilled NTMA requests as our primary

outcome, we evaluated the association

between distance from closest brick-

and-mortar abortion clinic and number

of fulfilled requests. We hypothesized

greater fulfillments for individuals living

farther from nearest abortion facility.

To better understand the socioeco-

nomic status of NTMA users being

served under state and federal regula-

tions, we used Centers for Disease

Control and Prevention (CDC) Social

Vulnerability Index (SVI) as a proxy, and

report percentage of fulfilled requests

within SVI subcategories. The SVI com-

prises 15 social factors including pover-

ty, lack of access to transportation, and

adequate housing, where higher scores

mean underresourced communities.17

Although SVI was developed to prepare

for emergency events, it is increasingly

being used to better understand asso-

ciations between social determinants

of health and health care access.18

Tracking geospatial shifts and the

communities that utilize NTMA that are

within state and federal regulations is

important, especially as state abortion

regulations are in flux following the

Dobbs decision.

METHODS

In this study, we used intake form data

between June 2020 and May 2022 from

all individuals requesting NTMA via the

Aid Access telehealth platform whose

abortion medications (“fulfilled requests”)

were shipped to 21 states and Washing-

ton, DC. Services were provided by

clinicians who were licensed to practice

in the states served and, therefore,

followed the abortion laws of each

individual state. In states with parental

notification or consent laws, Aid Access

clinicians complied with these laws, ful-

filling requests only to individuals aged

18years and older. Follow-up data are

not included in this analysis.

Participants

Study participants included pregnant

individuals up to 11weeks gestation

who completed an online consultation

form on the Aid Access platform, were

determined to be appropriate candi-

dates for NTMA by a licensed clinician,

and were shipped FDA-approved

mifepristone and misoprostol medica-

tions to end their pregnancies. The

consultation form includes questions

related to medical eligibility such as

presence of intrauterine device, current

health conditions, medications, age,

RESEARCH & ANALYSIS

222 Research Peer Reviewed Godfrey et al.

A
JP
H

Fe
b
ru

ar
y
20

2
5,

Vo
l.
11

5,
N
o.

2



state of residence, number of children,

ability to get to a hospital in 60minutes

or less, last menstrual period, pregnancy

test result, whether gestational duration

was assessed by ultrasound, history of

ectopic pregnancy or sexually transmit-

ted infection, and allergy to abortion

medications. Additional questions in-

cluded comfort with decision to end

their pregnancy, having a support per-

son who can help during the abortion,

and reasons for choosing telehealth

services. Individuals completing the con-

sultation were made aware that their

deidentified responses may be used for

research purposes and were allowed to

decline questions unrelated to deter-

mining medical eligibility. The cost to

receive an abortion through Aid Access

is US$150, although a sliding-scale fee

based on financial need is available.

Variables

To obtain our outcome of interest of

county-level number of fulfilled NTMA

requests, we matched zip code from

the initial Aid Access request with

county Federal Information Processing

Standards (FIPS) codes using the Hous-

ing and Urban Development US Postal

Services zip code crosswalk file (down-

loaded 4th quarter 2021).19 For zip

codes that matched to multiple coun-

ties, we used the county FIPS code for

the county with the highest percentage

of residential addresses from the zip

code.19

Our primary predictor of interest

included county-level distance to the

nearest abortion facility. We used the

Myers Abortion Facility Database to

obtain time-varying distance to the

nearest abortion facility. Using opera-

tion dates for each abortion facility, we

created county abortion facility location

data sets by study month and then

used the county population centroid

data from the 2020 US Census to calcu-

late distance, in miles using the WGS84

ellipsoid, from the population centroid

of each county to the nearest operating

abortion facility for each month of the

study with the GEOSPHERE package in

R version 4.3.1 (R Foundation for Statis-

tical Research, Vienna, Austria).20

We included 5 proxy measures for

factors associated with barriers to travel

for abortion care as controls in the

Poisson regression analysis21:

1. Social vulnerability: people of color

and persons from underresourced

communities encounter the great-

est barriers to abortion care.22

Thus, we evaluated the association

between county social vulnerability,

using 2020 CDC SVI and fulfilled

NTMA requests for each county

included in this study.17 One zip

code in Alaska initially matched

with the Valdez-Cordova Census

Area but did not match with the

county FIPS codes supplied in the

2020 CDC SVI data because it was

split into 2 counties (Chugach

Census Area and Copper River

Census Area) in 2019. As the

zip code resides fully in 1 of the

Chugach Census Area, it was

attributed to that county FIPS code.

2. Population of female persons of

reproductive age: we controlled

for persons at greatest risk for

unwanted pregnancy by using

age- and sex-based population

estimates from the 2020 American

Community Survey (5-year estimate).

We used ages 15 to 49 years for all

states, except parental consent or

notification law states (CO, IL, ME,

MI, MN, NH, RI, VA) in which we used

18 to 49 years.

3. Broadband access: access to

NTMA may be dependent on

having broadband access.14,15 We

used 2020 American Community

Survey (5-year estimate) percent-

age of the population with broad-

band access.

4. Primary care access: we used

primary care access as a proxy

to control for contraceptive care

access, which is essential for

reducing unwanted pregnancy.23

We used 2020–2021 Area Health

Resource Files to obtain the num-

ber of primary care physicians by

county. Because the data relied on

2019 FIPS codes, primary care phy-

sicians were allocated to the (now

split) Valdez-Cordova Census Area.

As such, we used population

weighting (from the 2020 ACS

5-year estimate) to split the num-

ber of primary care physicians

across the Chugach Census Area

and the Copper River Census Area.

5. Republican vote share: we used

Republican vote share as a proxy

to control for persons living in

counties that may be more hostile

to abortion rights, which may

impact where individuals obtain

services.24 We used proportion

of Republican votes for the 2016

presidential election from the MIT

Election Data and Science Lab

2000–2020 as a proxy for county-

level politics.25

State Eligibility

Between 2020 and 2022, clinicians pro-

vided services in 3 states (NY, VT, WA)

for the entire study period and in 17

states (AK, CA, CO, DC, ID, IL, MA, MD,

ME, MI, MN, NJ, NM, NV, OR, RI, VA) for

part of the study period. Because of

changes in state laws, NTMA was inter-

rupted in 2 states (CT, NH) for part of
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the study period (Appendix A, available

as a supplement to the online version

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

County–Month
Database Creation

We aggregated the number of completed

requests by county and month, so that

each observation (row in the data set)

represents a county in a specific month

during the 2-year study period, totaling

11005 county-months. If a state was

eligible for inclusion (clinicians were

able to provide NTMA) during a

specific month, but had no fulfilled

requests, the aggregated count was

0 for that month (Appendix B, available

as a supplement to the online version

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

However, if a state was ineligible for

NTMA during a specific month, the

county-month was not included in

the data set.

Statistical Methods

We use descriptive statistics to examine

Aid Access user characteristics, vulnera-

bility of counties in which these users

lived, and trends in fulfilled requests by

state. We applied Poisson models with

a quadratic specification of distance

to flexibly estimate the association

between per-capita county-level Aid

Access fulfilled requests (n511005

county-months with 8170 total com-

pleted requests) and distance to the

nearest brick-and-mortar facility. We

excluded Alaska and Michigan because

Alaska lacks road networks across

much of the state, making it difficult

or impossible to calculate driving

distance and rendering the effects of

distance incomparable to the rest of

the country, and Michigan provided

only 1 month of data. The model takes

the following form:

E½FulfilledRequestsc,s,tj
dc,s,t ,bXc,t ,popc,t�
5 expða1dc,t 1a2d2

c,t 1bXc,t

1ys 1yt 1 ln popc,tð ÞÞ

(1)

where FulfilledRequestsc,s,t is the num-

ber of fulfilled Aid Access requests in

county c in state s in monthly date t.

Following a standard empirical method

for studying the spatial distribution of

the incidence of health outcomes,

we modeled fulfilled requests using a

Poisson regression with a population

exposure.26 This approach implicitly

relies on the assumption that, condi-

tional on the covariates, the number

of expected requests in each county

is proportional to its population of

women of childbearing age, and the

results were interpreted as changes

in the relative rates of fulfilled requests

per capita.

The explanatory variable of interest,

dc,t , measures the WGS84 ellipsoid

distance from county c to the nearest

abortion facility operating in month t.

This was entered as a quadratic func-

tion to flexibly allow for a potential non-

linear relationship between distance

and fulfilled requests in keeping with

evidence from the existing literature

on the effects of distance on travel to

brick-and-mortar abortion facilities.12,13

Because the estimated model is a

Poisson with a population exposure,

we interpreted the results as the rela-

tionship between increasing distance

and the relative (percentage) change in

fulfilled requests per capita.

All models additionally included

state fixed effects ys to control for

time-invariant state characteristics

influencing fulfilled requests and

monthly date fixed effects yt that

controlled for spatially invariant tempo-

ral shocks to Aid Access requests. With

these fixed effects included, the model

estimated the relationship between

distance to brick-and-mortar abortion

facilities and demand for Aid Access

NTMA, controlling for nationwide

shocks to demand and state variation

requests. Standard errors were

clustered on counties to account for

correlation of repeated observations

of counties.

The vector Xc,t includes an intercept

and controls for county factors associ-

ated with challenges accessing abortion

care, including SVI, broadband access,

primary care access, and Republican

vote shares, as noted under “Variables”

previously. We estimated models both

with and without these controls using

the Stata version 18 (StataCorp LP,

College Station, TX). We conducted data

management using R version 4.3.1 with

the MAPS and GGPLOT2 packages

to provide and visualize geospatial in-

formation.27 Estimates of alternative

model specifications are presented in

Appendix C (available as a supplement

to the online version of this article at

https://ajph.org) and were not meaning-

fully different than those presented here.

RESULTS

Between June 2020 and May 2022,

8411 individuals requested and re-

ceived abortion medications from 8

US-based clinicians staffing the Aid

Access Web-based platform for

21 states and DC. Aid Access users

aged 14 to 49 years received fulfilled

NTMA requests, with the highest per-

centage representing ages 20 to

24 years (29%; n52458) and 25 to

29 years (25%; n52077). The majority

were nulliparous (57%; n54824) and

sought abortion at less than 6weeks
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gestation (62%; n55224). The top 3

reasons for choosing NTMA included

cost (51%), responsibilities with work or

school (36%), and keeping the abortion

a secret (33%). About 90% (n57464)

did not have an ultrasound before

NTMA. Very few individuals reported

feeling troubled about their decision

to terminate their pregnancy (1.4%;

n5 114). Almost half (49%) lived in

counties with high social vulnerability

(Table 1).

Monthly fulfilled medication abortion

requests increased steadily over the

study period as US clinicians became

licensed in and served additional

states, with May 2022 (n51009 ship-

ments) having nearly more than

2.5 times the number of shipments as

in May 2021 (n5371 shipments) and

13 times the number of shipments as

in June 2020 (n575; Figure 1). More

than half of the total number of fulfilled

requests went to individuals located

in 4 states: 2 in the Western region

(California: 21%; n51742 and Nevada:

10%; n5802) and 2 in the Northeastern

region (New York: 17%; n51389 and

New Jersey: 10%; n5833).

Counties with high or medium social

vulnerability had more than twice the

median number of Aid Access users

per 100000 reproductive-age females

who requested NTMA than low social

vulnerability counties. The median

number of users from high vulnerability

counties was 23 (interquartile

range [IQR]56–52); from medium

vulnerability counties was 20

(IQR50–41); and from low vulnerability

counties was 10 (IQR50–31). States

with highest proportion of fulfilled

requests from high vulnerability coun-

ties included Nevada: 93.0% (n5746),

New Mexico: 92% (n5 236), and

TABLE 1— Characteristics of Individuals Who Requested and
Received Abortion Medications From US-Based Clinicians Staffing
Aid Access Platform: 2020–2022

Characteristic No. (%)

Age, y

< 20 1093 (13.0)

20–24 2458 (29.2)

25–29 2077 (24.7)

30–34 1524 (18.1)

35–39 925 (10.9)

40–49 321 (3.8)

Missing 13 (0.2)

No. of children

0 4824 (57.4)

1–2 2720 (32.3)

≥3 867 (10.3)

Weeks since last menstrual period

<6 5224 (62.3)

6–7 2373 (28.2)

8–10 804 (9.6)

> 10 8 (< 0.1)

Missing 2 (< 0.1)

Felt troubled about this decision 114 (1.4)

Had a hospital within 60min 8106 (96.4)

Had somebody to help during the treatment 8187 (97.3)

Did not have an ultrasound 7464 (88.7)

Reason for Web-based abortiona

Cost 4320 (51.4)

Work or school 2814 (33.5)

Secret 2805 (33.3)

COVID-19 2117 (25.2)

Stigma 2101 (25.0)

Distance 1894 (22.5)

Protesters 1813 (21.6)

Childcare 1337 (15.9)

Legal restrictions 415 (4.9)

Risk of abuse 291 (3.5)

Missing 590 (7.0)

Social vulnerability category

Low 1395 (16.6)

Medium 2862 (34.0)

High 4152 (49.4)

Missing 2 (< 0.1)

Note. The sample size was n58411.
aQuestion asked as “check all that apply.”
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California: 73% (n51267). Conversely,

states with highest proportions of ful-

filled requests from low social vulnera-

bility counties included Vermont: 100%

(n5 45), New Hampshire: 96% (n549),

and Maine: 63% (n5 20; Figure 2).

Aid Access clinicians served 8411

individuals in 788 counties within 21

states and DC totaling 11005 county-

months over the 2-year study period

(Appendix B). Figure 3 shows, starting

from a base of 0 miles, a 100-mile in-

crease in distance to an abortion facility

increased per-capita NTMA fulfillments

by 60.9% (SE512.9; 95% confidence

interval [CI]535.7%, 86.1%). When we

controlled for county factors, per-capita

NTMA fulfillments increased 30.3%

(SE512.8; 95% CI55.2%, 55.4%). We

found the estimated relationship was

similar using a generalized estimating

equation approach (55%; 95% CI531%,

78%), linear specification of distance

(56%; 95% CI536%, 77%), or a cubic

specification of distance (47%; 95%

CI521%, 74%; Appendix C, available as

a supplement to the online version of

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

DISCUSSION

Our study shows that residing farther

from brick-and-mortar abortion facili-

ties was associated with increased

requests for NTMA. For every 100-mile

increase in distance to the nearest

abortion facility, fulfilled NTMA requests

increased more than 60%. Our findings

are consistent with other studies evalu-

ating similar NTMA models.9,10 A recent

study found that this model of care can

avert substantial driving distance for

persons living in rural areas and signifi-

cantly facilitated timeliness to care for

persons living 100 miles or more from

the closest abortion facility.10 Another

study found that a 47-mile increase in

distance to nearest abortion clinic is

associated with 41% increase in

requests.9 Hybrid telehealth models

have noted similar findings.16 As
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FIGURE 1— Monthly Fulfilled Medication Abortion Requests as US Clinicians Became Licensed in and Served in
Additional States: United States 2020–2022

Note. Solid and dotted lines represent the corresponding state, as abbreviated on right side of graph. Michigan has a dot to represent only 1 month of data
at the end of the 2-year period.
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abortion facilities close in record num-

bers because of abortion bans, this

study further supports existing litera-

ture that NTMA provides an essential

service to individuals living in rural and

remote areas who are far from

in-person abortion services.28

Our findings also show how NTMA

meets the needs of diverse individuals

throughout the nation. A higher per-

centage of younger persons or persons

residing in underresourced counties

sought out Aid Access services, sug-

gesting NTMA addresses an important

care gap for marginalized people. In ad-

dition, as most individuals requesting

NTMA were less than 6weeks’ gestation

and had not opted for premedication

ultrasound, we substantiate the

existing literature showing that NTMA is

timely and reduces unnecessary clinical

testing.10 Timely and affordable access

to abortion is critically important to re-

duce pregnancy-related complications

that increase each week when abortion

services are delayed beyond the eighth

week of pregnancy.29

Another unique study finding

includes the remarkable speed with

which US-based primary care clinicians

stepped in to provide NTMA services

when there was a brief window of

opportunity to do so under state and

federal regulations during COVID-19

Public Health Emergency. Within the

2-year study period, fulfilled NTMA

requests by Aid Access clinicians in-

creased by almost 15 times to more

than 1000 NTMA requests monthly,

representing almost a third of all virtual

abortions in the United States just be-

fore the Dobbs decision.1 The 2 years in

which US-based clinicians provided this

care were formidable, as clinicians par-

ticipating in this study continue to serve

individuals after the Dobbs decision un-

der shield laws that protect abortion

providers in states where abortion

remains legal.30 As of March 2024, US

licensed clinicians are fulfilling close to

10000 NTMA requests monthly in

states with abortion bans or telehealth

restrictions under their state shield

laws.1

It is also important to point out that

US-based clinicians’ dramatic increase

in NTMA occurred in response to the
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initial temporary, and now permanent,

removal of FDA REMS in-person mifep-

ristone requirement and the ability to

provide telehealth across state lines.

Although mifepristone has been avail-

able in the United States for prescription

since 2000, the FDA REMS Program has

historically impeded widespread provi-

sion of mifepristone by generalist clini-

cians, even though evidence suggests

US primary care can routinely provide

safe and effective early abortion

care.31,32 While the FDA removed the

REMS in-person dispensing require-

ment, prescribers must comply with

other burdensome REMS program

requirements. Professional organiza-

tions continue to call on the FDA to

remove mifepristone entirely from the

REMS program because of its long-

standing proven safety record.33 This

study shows that even with the removal

of 1 of the REMS requirements, clinicians

can reach individuals living large dis-

tances from in-person care in a timely

manner.

The limitations of this study included

a single telehealth provider site, which

may not be generalizable to other mod-

els of telemedicine abortion provision.

The demographics reported in this

study were limited by self-reported

data that could not be verified elsewhere

and did not include race or ethnicity

data. We did not collect information

about medication shipment or receipt

dates. We did not analyze number of

overall requests made to Aid Access and

whether a portion of those requests

were referred to clinic-based services

because of gestational age, concern for

ectopic pregnancy, or another reason.

It is possible addresses provided by indi-

viduals requesting NTMA did not neces-

sarily represent their residence, because

US-based clinicians do not require proof

of home address. Approaches such as

mail forwarding, general delivery, or driv-

ing across state borders allow persons

seeking abortion to appear that their

residence is where telehealth abortion is

permissible.34

The absence of US federal protection

for abortion has caused significant

uncertainty and disruption in the tradi-

tional in-clinic abortion care model.

Before the Dobbs decision, most

abortion services occurred in facilities

that required individuals to physically

travel to receive care.35 Alternative
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FIGURE 2— Fulfilled Medication Abortion Requests by County Social Vulnerability: United States, 2020–2022

Note. Purple dots represent medication abortion requests. Dark green indicates most-underresourced counties.
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approaches such as NTMA help ensure

abortion access. Our findings show that

persons living in underresourced coun-

ties are accessing NTMA services and

that persons living far from abortion

care facilities are even more reliant on

telehealth access.
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Morgan Stein, RN, BSN
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I am writing in response to the Sep-

tember 2024 article titled “The Histo-

ry of US Menstrual Health, School

Nurses, and the Future of Menstrual

Equity.”1 The article written by Sadie

Letters to the editor referring to

a recent AJPH article are encour-

aged up to 3 months after

the article's appearance. By sub-

mitting a letter to the editor, the

author gives permission for its

publication in AJPH. Letters should

not duplicate material being pub-

lished or submitted elsewhere. The

editors reserve the right to edit and

abridge letters and to publish

responses. Text is limited to 400

words and 7 references. Submit

online at www.editorialmanager.

com/ajph. Queries should be

addressed to the Editor-in-

Chief, Alfredo Morabia, MD,

PhD, at editorajph@apha.

org.

Bergen and her team was a wonderful

contribution highlighting the need for

consistent, robust menstrual health

education in schools. Although men-

struation has been part of life since the

beginning of time, menstrual health

remains significantly under addressed.

Menstruation will at some point affect

nearly half of the student population,

and nearly 90% of menstruating

females will suffer from some type of

negative menstrual symptom.2 With

those staggering statistics, I whole-

heartedly agree that schools should in-

corporate menstrual health education.

After all, there are policies in place for

other conditions such as nosebleeds

and headaches, which affect a much

smaller population.

However, I believe the responsibility

for menstrual health education should

not fall solely on school nurses. They

play a crucial role, but an effective ap-

proach requires taking a different look

and incorporating the multidisciplinary

team. Teachers, nurses, primary care

physicians, and school administrators

should work together to develop and

implement a standard menstrual

health curriculum. Perhaps the infor-

mation could be presented during nor-

mal instruction and not expected to

come from the school nurse. Future

studies could investigate the impact of

pilot programs that integrate menstrual

health education into their health

curriculum.

In conclusion, the article makes a

compelling case for the need to im-

prove menstrual health education and

support in schools.
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I wish to bring further perspective to

the crucial article “The History of US

Menstrual Health, School Nurses, and

the Future of Menstrual Health Equity”

by Bergen et al. in your esteemed publi-

cation.1 I have a unique perspective as

a rural Ohio public health nurse and

school nurse. The recent Ohio law

mandating public schools to provide

free menstrual products to students is

a significant step forward.2 However,

there is still much to be done to enhance

health literacy for menstruating students.

Rural areas face the challenges of

period poverty, lack of health literacy,

and the inability to afford menstrual

supplies, which are all significant public

health concerns. While school puberty

education typically includes menstrual

education, it is often inadequate.3

School nurses are at the forefront of

health education but face obstacles in

providing vital menstrual health educa-

tion. Significant issues include the lack

of specific menstrual education and

the shortage of resources for school

nurses who wish to give this education.

I concur with Bergen et al. on the com-

plex medical needs of students. In my

practice as a school nurse, I have

witnessed an increase in diabetes,

asthma, attention-deficit/hyperactivity

disorder, anxiety, and depression. As a

result, my school days are often filled

with passing medications, monitoring

children with diabetes, and seeing

50 to 60 students in the nurse clinic.

Unfortunately, these needs take prece-

dence over menstrual health education.

The American College of Obstetri-

cians and Gynecologists believes that

menstrual health is necessary for

students’ overall well-being and should

be classified as a vital sign that every

health care provider should assess.4

This level of importance demands

access to menstrual products and

education to reduce stigma and the

increased financial burden of having

a period. Should these measures be uni-

versally implemented, student well-being

and school attendance will also improve.3

School nurses must advocate menstrual

health and equity in schools by working

with school administrators, health care

providers, and parents. As health com-

plexity in the student population grows,

health education and support must be a

priority in every school.
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As the authors of “The History of

US Menstrual Health, School

Nurses, and the Future of Menstrual

Health Equity,”1 we wish to sincerely

thank Brown and Stein for their thought-

ful responses to our work. We entirely

agree with Stein that menstrual health

education would be best tackled by a

multidisciplinary collaboration. We also

concur with Stein that menstrual health

education should be incorporated into

regular classroom instruction rather

than being siloed as the sole responsibil-

ity of a school nurse. We would add that

school nurses can act as leaders in mul-

tidisciplinary teams of the kind Stein

describes. The school nurse’s scope of

practice goes beyond direct education

and care, extending to spaces where

school curricula and policy are being set.

As a public health nurse and school

nurse in rural Ohio, Brown has observed

firsthand the overlapping issues of low

health literacy and period poverty. These

threats to menstrual equity are exacer-

bated when underresourced school

nurses cannot be involved in shaping

and delivering menstrual health

education because they are responsible

for the care of a student population with

increasingly complex health conditions.

Requiring that menstrual products be

stocked in school bathrooms as well as

nurses’ offices might alleviate some of

the immediate pressure on school

nurses in this regard.

We are grateful to Brown for

highlighting the geographic disparities

in school nursing that exacerbate

inequities in menstrual health. Children

and adolescents in rural areas face

intersecting health challenges, includ-

ing higher rates of poverty, limited

transportation, and fewer health care

providers. They are more likely to rely

on school health services to meet their

basic health needs—including access

to menstrual products and the full

spectrum of menstrual care. Yet rural

schools are also less likely to have any

nursing support. Among schools that

do have a nurse, fewer rural schools

(56.2%) have full-time nurses than

do urban schools (70.3%).2 These

statistics point to systematic underin-

vestment in rural school health and

inevitable consequences for

geographic and socioeconomic dispari-

ties in menstrual health. In both

Brown’s and Stein’s responses, we see

an implicit argument for improving

school nursing capacity through ade-

quate school nurse staffing that follows

National Association of School Nurses

guidelines.3 We encourage advocates

to make the case for investing in

school nurses as a menstrual equity

intervention.
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