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Even as we document the health effects of biases and discrimination in medicine, many individuals,
groups, and organizations have been doing important, innovative work in their local health care
environments to try to alleviate and eventually solve some of these problems. This series of brief
case studies offers glimpses of various initiatives, each of which aims to address a particular
manifestation of discrimination in medicine or health care. We hope they will spark ideas for
efforts that other physicians and health care organizations can pursue.

Transforming Narratives of Gun Violence
Peter T. Masiakos, M.D., Clementina M. Chéry, Rachele Gardner, M.S.W., and Eric Gordon, Ph.D.

PROBLEM Boston’s reputation as
a relatively safe U.S. city' over-
looks the depth and complexity
of trauma, racism, and marginal-
ization faced by the predomi-
nantly Black and Brown residents
of the Dorchester, Roxbury, and
Mattapan neighborhoods, who live
with deeply affecting sequelae of
gun violence.

INTERVENTION Transforming Nar-
ratives of Gun Violence (TNGV) is
a community-centered storytell-
ing initiative launched in Decem-
ber 2021 and devoted to advanc-
ing healing and centering the
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experiences of the people most af-
fected by gun violence in Boston.

INSTITUTION TNGV is a consor-
tium that began with a partner-
ship among the Gun Violence Pre-
vention Center at Massachusetts
General Hospital (MGH), the En-
gagement Lab at Emerson College,
and the Louis D. Brown Peace In-
stitute (LDBPI), a Dorchester-based
center of healing for families af-
fected by murder, trauma, grief,
and loss. Additional partners have
since joined. The work is sup-
ported by institutional funding
(from MGH and Emerson College)
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and the Stavros Niarchos Foun-
dation (SNF).

DESCRIPTION By uniting classroom
theory with hands-on learning,
TNGV supports six to eight stu-
dio courses each year in which
faculty, students, and community
partners work together to con-
ceive of, create, and distribute
“narrative interventions” in the
form of media projects and art
with specific organizational, so-
cial, or policy-change goals. The
people closest to the problems
being highlighted produce the
content, rather than simply being
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Quiet Rooms.

TRANSFORMING NARRATIVES OF GUN VIOLENCE

Ruth Rollins, president and founder of We Are Better Together, Warren Daniel Hair-
ston Project (WAB2G), holds a photo of her son Danny, who was murdered in Boston
in 2007. Driven by her personal experiences and her expertise as a domestic violence
advocate, Ruth founded WAB2G in 2017 to empower women and girls affected on both
sides of gun violence in the peacemaking process. View the film Quiet Rooms at
https://youtu.be/2GWZB54rQ1lc. Photo courtesy of the Engagement Lab at Emerson

College.

its subjects. Community partners
choose to receive either a finan-
cial stipend or four college cred-
its for participating in one of the
courses.

By leveraging the resources of
higher education and an academ-
ic medical center, and by follow-
ing the lead of community orga-
nizations that are more directly
connected to neighborhood needs,
TNGV creates deeply personal art
and media projects about and
with people experiencing vio-
lence. The goal is to influence
trauma-informed medical curri-
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cula, health and urban policy, and
program design.?

RESULTS TO DATE So far, 106 stu-
dents, 44 community learning
partners, and 7 faculty members
have collaboratively created four
documentary films, three long-
form news stories, a role-playing
game, a virtual-reality experience,
and several theater pieces. These
works have been integrated into
organizational trainings and pol-
icy discussions. For example, the
Center for Teen Empowerment,
an organization devoted to social
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change led by young people, has
incorporated the role-playing game
it helped develop into its on-
boarding process for teens who
are new to the program. Massa-
chusetts medical schools have
hosted screenings and panel dis-
cussions of a TNGV film in cours-
es about improving the delivery of
trauma-informed care. And Bos-
ton City Councilor Brian Worrell
organized a film screening and
panel discussion during a legis-
lative session that informed the
allocation of resources to com-
munity organizations working to
prevent violence.

Reflecting on the painful en-
counters between surgeons and
mothers of victims of firearm vio-
lence chronicled in the Perspec-
tive article “The Quiet Room,” we
created a 19-minute documenta-
ry film, Quiet Rooms, that centers
the voices of survivors and docu-
ments the perspective of people
who have received devastating
news in small hospital waiting
rooms (see photo). Survivors tell
their stories (which often high-
light a lack of resources to help
them navigate the aftermath of
trauma) and then, drawing on
their firsthand experiences, sug-
gest actionable ways for hospi-
tals to improve the care offered
to families. The film has been
seen by thousands of people at
medical conferences, film festi-
vals, medical schools, and hospi-
tals throughout the United States,
as well as in a courthouse, a
prison, and legislative chambers
in Massachusetts. Its representa-
tion of the isolating space where
these devastating conversations
occur has inspired an effort to
redesign the MGH family wait-
ing room with input from sur-
vivors.
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Downstream uses of TNGV
products demonstrate how thought-
fully told stories can influence or-
ganizational policy and practice.
But amplifying these stories can
be difficult in the contemporary
media environment, where violence
is often treated as fodder for atten-
tion-grabbing headlines. Therefore,
TNGV focuses not only on gener-
ating better content but also on
developing better processes for
sharing honest and authentic sto-
ries crafted in environments built
on trust. Creating and deploying
community-centered interventions

TRANSFORMING NARRATIVES OF GUN VIOLENCE

first requires changing the narra-
tives that are used to systemati-
cally exclude the most directly af-
fected communities, replacing the
typical victim—perpetrator binary
with nuanced stories from the
people who experience the long-
term physical, psychological, fi-
nancial, and spiritual impact of
violence.

Disclosure forms provided by the authors
are available at NEJM.org.

From the Department of Pediatric Surgery
and the Gun Violence Prevention Center,
Massachusetts General Hospital (P.T.M.),
the Louis D. Brown Peace Institute (C.M.C.),

and the Engagement Lab, Emerson College
(R.G., E.G.) —all in Boston.

This article was published on August 17,
2024, at NEJM.org.
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A Multitiered Mentorship Model — Fostering Inclusive
Pathways to Health Careers

José A. Caro, M.D., Elizabeth Genné-Bacon, Ph.D., Berri Jacque, Ph.D., and Revati F. Masilamani, Ph.D.

PROBLEM Since a factor that lim-
its diversity in the health care
workforce is low recruitment and
retention of students from his-
torically excluded groups, there
is an urgent need to broaden ac-
cess to learning and mentoring
opportunities that create path-
ways to biomedical careers.

INTERVENTION STEM+M Connect
aims to foster a diverse health
care workforce using a multi-
tiered near-peer mentoring pro-
gram for navigating key academ-
ic transition points by building
career awareness, a sense of be-
longing, and social networks.

insTiTuTioN Tufts University School
of Medicine.

DEsScRIPTION To create learning
and mentoring opportunities to
help bridge key academic transi-
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tion points (high school to col-
lege, college to medical school),*
Tufts University School of Medi-
cine’s Office for Multicultural
Affairs and Center for Science
Education (CSE) launched a mul-
titiered mentoring program called
STEM+M (science, technology, en-
gineering, and math, plus medi-
cine) Connect. The goal is to build
career awareness, a sense of be-
longing, and social networks ca-
pable of supporting students’ tran-
sitions to college and medical
school. The program was designed
to address the need for paid in-
ternships, inclusive of students
who require financial compensa-
tion; access to research and clini-
cal experiences; and cultivation of
strong social networks with role
models to reduce the challenge of
academic and career transitions.
Connect leverages a multitiered
mentoring model, whereby un-
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dergraduate mentors from diverse
backgrounds receive mentoring as
part of a research internship while
serving, in turn, as near-peer men-
tors for high school mentees of
similar backgrounds. Though most
programming runs during the
summer, an active alumni network
fosters the type of lasting relation-
ships associated with advancement
and persistence in STEM+M ca-
reers.

Research internships are a linch-
pin for most career paths in the
health sciences.? Unfortunately,
paid internships are in short sup-
ply, and accessing them generally
requires a professional network.
In concert with the Center for
STEM Diversity at Tufts, Connect
recruits undergraduate mentors,
who receive a paid 8-week intern-
ship with a research or clinical
host of their choice. CSE sup-
ports selection of the host site
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and sets expectations with advi-
sors. Throughout the internship,
undergraduate mentors have week-
ly check-ins with CSE faculty to
support their growth and naviga-
tion of laboratory and professional
experiences. Undergraduate men-
tors are also formally trained in
near-peer mentoring before meet-
ing three to five high school
mentees®; this training includes
inspirational storytelling, reflect-
ing on cultural humility, and sim-
ulation of challenging situations
by means of case studies. The
mentoring experience culminates
with a presentation of their re-
search to all mentees — a pow-
erful role-modeling activity.
Early opportunities for career
exploration and mentorship are
strongly linked to retention of di-
verse students in STEM+M careers.?
High school mentees are recruited
through partnerships with high-
need Boston-area school districts,
and participants commit to a
4-week paid summer program with
follow-up experiences throughout
the next year. Connect has five key
components: bonding experiences,
explicit exposure to the “hidden
curriculum,” celebrating diversity
in STEM+M, science learning, and
structured weekly meetings with
mentors. A highlight is living on
campus for 2 weeks as partici-
pants in the Tufts Mini Med
School program and interacting
with faculty and medical students
in a range of hands-on learning

‘ d An audio interview Bl experiences,

with Revati Masilamani
is available at NEJM.org
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cases, lectures, patient presenta-
tions, and a capstone project. The
experience culminates with a re-
ception for mentors, mentees, and
their families.

RESULTS To DATE With support
from a National Institutes of
Health Science Education Partner-
ship Award, we are using social
cognitive career theory,® perspec-
tives of belonging in science,” and
social network analysis to inves-
tigate how elements of Connect
programming affect students’ ca-
reer perspectives, sense of belong-
ing, and professional networks.

Preliminary results show a sub-
stantial increase in high school
participants’ interest in science,
sense of belonging to the STEM+M
community, and confidence in
their ability to succeed in a STEM+M
career (self-efficacy). Social net-
work analysis reveals growth in
the high school participants’ social
capital, as they come to feel more
able to seek advice on applying to
or fitting in at college. Qualitative
analysis of focus-group interviews
by an external evaluator has re-
vealed the development of strong
social networks.

Since the launch of Connect
in 2021, a total of 9 undergradu-
ate mentors and 37 high school
students have participated. All 9
undergraduate alumni have com-
pleted or are completing degrees
in a STEM+M major. All 5 who
have graduated from college re-
main in STEM+M: 1 is in dental
school and 4 are in biomedical
research positions, with 2 of the
4 currently applying to medical
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A MULTITIERED MENTORSHIP MODEL

school. Of the high school men-
tee alumni, 24 are currently com-
pleting high school; of the 13
who have graduated, 11 have en-
rolled in college, and most are
majoring in a STEM or health-
related field.

We believe Connect offers an
innovative model for institutions
seeking to create effective path-
way programs. Its multitiered pro-
gram provides empowering, inclu-
sive, next-step career opportunities
for both mentors and mentees and
fosters strong STEM+M support
networks.

Disclosure forms provided by the authors
are available at NEJM.org.

From Tufts University School of Medicine,
Boston.

This article was published on August 17,
2024, at NEJM.org.
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TABLE STAKES FOR EQUITY

Table Stakes for Equity — Consumer Demographic Data
at a State-Based Marketplace

S. Monica Soni, M.D., and Jessica Altman, M.P.P.

proBLEM Although the value of
member-reported demographic data
is widely accepted, few health care
organizations have scaled up col-
lection of these data. Even fewer
routinely stratify operational mea-
sures by demographic data to
identify disparate outcomes and
act to address findings.

INTERVENTION Covered California,
the state’s health insurance mar-
ketplace, has designed an appli-
cation for insurance coverage to
encourage consumers to submit
their demographic data, which in-
form efforts to equitably increase
health care coverage and reduce
health disparities.

INsTITuTION Covered California.

pescrIPTION Covered California’s
pursuit of health equity required
a commitment to collect and use
consumer demographic data to en-
able deployment of data-informed,
equity-driven policies. From its
inception in 2011, the application
for marketplace coverage has in-
corporated comprehensive demo-
graphic questions exceeding the
minimum requirements, including
applicants’ written and spoken
language, ethnicity, race, gender
identity, sexual orientation, and
disability status. Though respond-
ing is optional, the questions
about language, ethnicity, and race
appear within the standard flow
of the application, requiring no
additional navigation.
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As recommended by consum-
ers, the tone is informal, and the
applicant is referred to by first
name — for example, “In what
language should we speak to
Jane?” or “Is Jane of Hispanic,
Latino or Spanish Origin?” The
responses trigger branching log-
ic, including six subgroups for
respondents who affirm they are
of “Hispanic, Latino or Spanish
Origin” and a list of 15 races,
with an “other” option for both
questions. We allow and store up
to 10 responses for race or eth-
nicity per applicant.

To address potential consum-
er concerns, the prompt notes
that “We use this information to
make sure that everyone has the
same access to health care. If you
choose to answer these questions,
your information will be kept con-
fidential.”

The approach has been suc-
cessful. Unlike systems (such as
Healthcare.gov) that receive in-
complete member-reported dem-
ographic data and must impute
many members’ race and ethnic-
ity on the basis of their names
and locations, Covered California
has prioritized collecting demo-
graphic data in its application
and website design and thus
can rely exclusively on member-
reported data.>? In 2023, of our
more than 1.6 million enrollees,
80% had a selection for race or
ethnicity,® with only 7.6% select-
ing “other race” as their re-
sponse.
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REsULTS TO DATE The actionable
insights derived from our disag-
gregated data have been pivotal,
informing budgetary decisions
and resource allocation. We de-
termined that eligible Black and
Hispanic or Latino Californians
were less likely than their White
counterparts to enroll in Cov-
ered California plans, particu-
larly in southern California. This
finding led to a strategic en-
hancement of our outreach ef-
forts, including hiring staff from
these communities, increasing
the presence of enrollment part-
ners (such as certified enroll-
ment counselors) with language
concordance, and investing in
local media channels. Further-
more, we initiated community-
engagement strategies, partner-
ing with trusted local organizations
and churches. Together with the
state’s expansion of Medicaid,
these adjustments contributed to
a steady decrease in the unin-
sured rate among Hispanic or
Latino Californians, which fell
from 21.4% in 2013 to 9.1% in
20224

Gathering complete demo-
graphic data on consumers is ta-
ble stakes: an essential require-
ment for achieving our mission.
Covered California has shown
that demographic data can be
collected and used well. We
challenge the health care indus-
try to accept the imperative for
collecting member-reported dem-
ographic data and embrace the
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smarter organizational operations
that result.

Disclosure forms provided by the authors
are available at NEJM.org.

From Covered California, Sacramento
(S.M.S., J.A)), the Department of Medicine,
University of California, Los Angeles, Los
Angeles (S.M.S.), and the Department of
Internal Medicine, Charles R. Drew Univer-
sity of Medicine and Science, Los Angeles
(S.M.S.) — all in California.
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2024, at NEJM.org.
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An Urban Farm—Anchored Produce Prescription Program

— Food as Medicine and Economic Justice
Kaitlyn M. Fruin, M.D., M.S.P.H., Elizabeth L. Tung, M.D., Jean M. Franczyk, M.P.P., and Wayne M. Detmer, M.D.

prOBLEM One third of Black and
Latinx residents in Chicago are
food insecure.! Food insecurity
was exacerbated by closure of su-
permarkets during the Covid-19
pandemic, which led to especially
low availability of fresh produce
on the city’s racially minoritized
West Side.?

INTERVENTION VeggieRx is a pro-
duce prescription program an-
chored by the Farm on Ogden, a

20,000-square-foot urban agricul-
ture facility.

INSTITUTIONS A partnership among
Lawndale Christian Health Center,
the Chicago Botanic Garden, and
the University of Illinois’s Chica-
go Partnership for Health Pro-
motion.

DESCRIPTION VeggieRx prescrip-
tions are provided by health cen-
ter clinicians to patients with diet-

VeggieRx Participants Attending a Nutrition Class at the Farm on Ogden.

Courtesy of Bernardo Barrios.
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related diseases such as obesity
and diabetes, many of whom are
also experiencing food insecurity.
To redeem prescriptions, patients
are given an appointment at the
Farm on Ogden, a 20,000-square-
foot urban agriculture facility that
is located on the West Side of
Chicago, one block from Lawn-
dale Christian Health Center’s
main campus, and is accessible
by several public bus and train
routes. The farm is operated by
the Chicago Botanic Garden’s
urban agriculture program, Windy
City Harvest, and houses a
7300-square-foot indoor green-
house, a 50,000-gallon aquapon-
ics system, a year-round indoor
farmer’s market, commercial and
teaching kitchens for nutrition
education and local culinary en-
trepreneurs, an aggregation space
for urban farmers, job training
for justice-involved residents, and
certificate programs in farming,
food safety, cooking, and nutri-
tion (see photo).

Participants can redeem their
prescriptions each week for one
box of fresh produce and recipes,
nutrition education classes, indi-
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vidualized dietary counseling, and
cooking lessons. Once enrolled,
participants can receive produce
boxes and attend classes weekly.
Boxes vary with seasonal avail-
ability and include instructions
on how to store and prepare the
enclosed items. Virtual and in-
person classes are held in both
English and Spanish, with videos
of classes posted online. Classes
are taught by staff from the Chi-
cago Partnership for Health Pro-
motion, a large provider of nu-
trition education for low-income
families.

REsULTS TO DATE In fiscal year
2023, a total of 2592 patients par-
ticipated in the program, with
more than 5000 additional peo-
ple receiving benefit from house-
hold access to fresh produce. In
total, 18,895 produce boxes were
distributed, equivalent to 151,160
Ib of fresh produce. Ninety-five
percent of VeggieRx participants
reported consuming at least half
of their produce boxes, and 31%
reported a decrease in food inse-
curity.

Evaluations of the program thus
far have revealed promising results.

AN URBAN FARM—ANCHORED PRODUCE PRESCRIPTION PROGRAM

When we compared VeggieRx
participants (enrolled 2016-2021)
with a sample of matched con-
trols from the same health sys-
tem, we found significant relative
reductions in weight and body-
mass index in the intervention
group.?

Today, the Farm on Ogden
stands in the same neighborhood
where Martin Luther King, Jr.,
and his family moved in 1966 to
join residents in protesting sys-
temic racism in Chicago.* Nearly
60 years later, reflecting an ethos
of food as medicine, the Farm on
Ogden is a community resource
for economic justice and vitality
in a neighborhood that has sus-
tained decades of structural disin-
vestment and racism. Health sys-
tems that identify food insecurity
as a key lever of population health
inequity can allocate a portion of
their community benefit spending
to forge multisector food part-
nerships that address the multiple
drivers of food insecurity. Lasting
solutions will need to combine
strategies that address individu-
al-level social needs with place-
based investment in high-poverty
communities to align resources,

build community wealth, and ad-
vance racial, economic, and health
equity.

Disclosure forms provided by the authors
are available at NEJM.org.
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Academic Medical Center—Public Health Partnerships
for Outbreak Response — Collaborating with

Underresourced Communities
Elizabeth Davis, M.D., Stockton Mayer, D.O., and Massimo Pacilli, M.P.H.

proBLEM Local public health in-
frastructure often lacks resourc-
es to rapidly deploy clinical ser-
vices such as vaccination and
diagnostic testing during public
health crises. Such crises often
hit hardest in underresourced
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communities with inadequate ac-
cess to health care.

INTERVENTION Mobile teams from
two academic medical centers
(AMCs) partnered with the Chica-
go Department of Public Health

The New England Journal of Medicine
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(CDPH) to provide rapid on-site re-
sponses during public health cri-
ses and longitudinal community-
based clinical care between crises.

INSTITUTIONsS CDPH, Rush Uni-
versity System for Health (RUSH),
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and University of Illinois Health
System, Chicago (UI Health).

DEscRIPTION AMCs have not tra-
ditionally provided public health
clinical services, such as testing
and vaccination, and not-for-profit
hospitals don’t typically include
public health—oriented clinical care
in their community health im-
provement plans. Departments of
public health, for their part, often
lack the ability to deploy clinical
teams during outbreaks, which
results in delayed responses.!
Moreover, outbreaks dispropor-
tionately affect structurally dis-
advantaged communities, because
of poor health care access and
crowded living conditions. So
when residents in the largest
homeless shelter in Chicago, who
are predominantly Black and
Latinx, began testing positive for
Covid-19 in April 2020, clinicians
from RUSH and UI Health coor-
dinated with CDPH to test shel-
ter staff members and residents
and make infection-control rec-
ommendations. Of the 366 people
tested, 45% tested positive.? Since
that time, RUSH and UI Health
have established mobile testing
and vaccination teams in contrac-
tual partnership with CDPH.
Initially, the teams responded
to Covid-19 outbreaks in congre-
gate settings such as homeless
shelters and nursing homes. As
Covid vaccinations became avail-
able, the teams provided vacci-
nation in congregate settings as
well as other sites, such as senior
housing and community-based or-
ganizations. RUSH also partnered
with CDPH during the pandemic
on initiatives aimed at improving
health equity, including Covid
testing, isolation, vaccination, and
contact tracing focused on Chi-
cago’s West Side, which has his-
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torically been marginalized ow-
ing to redlining and other acts
of structural racism. CDPH and
RUSH also created a public health
data hub that breaks down met-
rics by race and ethnicity.

In focusing on structurally
disadvantaged communities and
structural racism, this work con-
tributes to citywide antiracism
efforts. Black and Latinx people
are overrepresented among peo-
ple experiencing homelessness and
among those affected by recent
outbreaks of diseases including
Covid-19, varicella, and measles.>*
In Chicago, vaccine access is low-
er in Black neighborhoods than
in White neighborhoods as a re-
sult of health care and pharmacy
deserts.> Providing vaccination and
testing in familiar community lo-
cations helps to increase access
to care and build trust with com-
munity members. Between out-
breaks, the mobile teams provide
routine vaccination services at com-
munity sites in underresourced
communities, in partnership with
community organizations.

The infrastructure built dur-
ing the pandemic positioned the
partnership to respond rapidly to
the 2022 mpox outbreak, allow-
ing it to collaborate closely with
community organizations in vac-
cinating high-risk people. And
with tens of thousands of asylum
seekers arriving in Chicago, the
mobile teams have also provided
urgent responses for varicella,
group A strep, and measles out-
breaks. Under the guidance of
CDPH, the RUSH and UI Health
teams helped to quickly control
the measles outbreak by provid-
ing vaccinations, testing, and med-
ical screening.®* In addition, the
RUSH data hub created to sup-
port CDPH during the Covid pan-
demic was quickly transformed
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into a data repository for measles
vaccination and case reporting.

Our experience shows that
AMCs can partner with public
health and community leaders to
codesign and deliver innovative
care that is community-based,
focused on structurally disadvan-
taged geographic areas, and in-
formed by disease surveillance
and epidemiologic analysis. AMCs
can complement the strengths of
departments of public health by
bringing educational expertise,
content knowledge, and opera-
tional expertise in delivering clin-
ical care. Mobile teams educate
the public about not only vacci-
nation, but also other public
health issues such as overdose
prevention, hypertension, sexual
health, and diabetes. They use
their clinical expertise to connect
patients to health care and social
care services.

Many medical students and
residents are eager to participate
in public health—oriented clini-
cal care. Working on the mobile
teams provides an opportunity to
develop their passion for public
health. These teams also expand
the health care worker pipeline
by creating opportunities for com-
munity health workers to provide
services and education in their
own communities.

RESULTS TO DATE Since the begin-
ning of the Covid pandemic, RUSH
and UI Health mobile teams have
administered 54,234 Covid tests
and 19,528 Covid vaccinations at
community-based sites. They have
delivered 6031 mpox, varicella,
hepatitis A, influenza, and mea-
sles-mumps-rubella vaccinations
at community-based sites. They
have administered four doses of
varicella—zoster immune globulin
and five doses of immune globu-
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lin intramuscular to nonimmune
high-risk people exposed to vari-
cella and measles, respectively.
They have held more than 2200
testing, vaccination, and educa-
tion events in collaboration with
more than 220 organizations.
We learned from the Covid
pandemic that health care sys-
tems and public health depart-
ments must work together to
successfully protect the health of
the public. Partnerships between
public health departments and
AMCs create the infrastructure to
respond nimbly to public health
crises, provide ongoing commu-
nity-based clinical services to un-

PARTNERSHIPS FOR OUTBREAK RESPONSE

derresourced communities, and
educate the next generation of
health care and public health
workers about putting health eq-
uity concepts into action.

Disclosure forms provided by the authors
are available at NEJM.org.
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Preventing and Controlling Global Antimicrobial Resistance —
Implementing a Whole-System Approach

Don Goldmann, M.D., Sowmya Rajan, Ph.D., and Krishna Udayakumar, M.D., M.B.A.

Antimicrobial resistance (AMR)
remains a major global pub-
lic health problem despite con-
certed surveillance, prevention,
and control efforts. The World
Health Organization (WHO) has
identified AMR as one of the top
10 global health threats, with an
estimated 1.3 million deaths at-
tributable to bacterial AMR in
2019.! The problem was gravest
in western sub-Saharan Africa,
where AMR-related mortality was
27.3 deaths per 100,000 people.!
The emergence of AMR anywhere
can quickly become a global
problem.

Decades of alarm have led to
numerous calls to action, reports,
guidelines, national action plans,
and policy proposals. National and
global agencies, foundations, pro-
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fessional societies, governments,
networks of experts, and indus-
try collaborations have support-
ed these efforts. Research has
shown the importance of envi-
ronmental and animal reservoirs
of AMR and has yielded poten-
tially transformational technolo-
gies, including nucleic acid am-
plification tests, whole-genome
sequencing, and automated rapid
diagnostics. Programs focused on
antimicrobial and diagnostic stew-
ardship have complemented ongo-
ing health care-associated infec-
tion prevention and control efforts.

These achievements are im-
pressive, but the current situation
is far less encouraging, particu-
larly in low- and middle-income
countries (LMICs). National action
plans generally haven’t been im-
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plemented at scale, nor have they
stemmed the emergence and spread
of increasingly resistant micro-
organisms. With few exceptions
(e.g., reduced prescribing of anti-
microbials in a network of pri-
vate South African hospitals),
stewardship guidelines have had
limited impact. Basic infection
prevention and control are still in-
adequate in many facilities. Prom-
ising diagnostic technologies re-
main too costly or impractical to
use in much of the world. Evolu-
tion of AMR continues to outpace
the introduction of new antimi-
crobials. Surveillance is improving
but lags behind global dissemina-
tion of resistant pathogens. In-
sufficient microbiology-laboratory
capacity limits timely surveillance,
especially in LMICs.
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Ugandan Ministry of Health Antimicrobial Resistance Surveillance System Data and Information Flow Chart.

The diagram was originally prepared for SPIDAAR (the Surveillance Partnership to Improve Data for Action on Antimicrobial Resis-
tance) by the Ugandan Ministry of Health (MOH) and the Antimicrobial Resistance (AMR)—National Coordination Center for the
Department of National Health Laboratories and Diagnostic Services for the Ugandan MOH. The diagram shows systems at the
global (World Health Organization—Global Antimicrobial Resistance and Use Surveillance System [WHO-GLASS]), national
(MOH), and facility (site) levels. The facility-level section has been annotated to show key failure-prone elements of the system for
obtaining cultures, laboratory testing, providing laboratory test results to clinicians, and treating patients. Implementation and
maintenance of each of these elements can be tracked over time to assess the effectiveness of quality-improvement initiatives. MOH
and hospital progress were evaluated with a self-assessment tracker (see the Supplementary Appendix, available at NEJM.org). The
original diagram was provided by Mugerwa Ibrahimm from the Ugandan MOH. ALIS denotes African Laboratory Information System.

We recently participated in a
public—private collaboration (the
Surveillance Partnership to Im-
prove Data for Action on Anti-
microbial Resistance [SPIDAAR],
funded by Pfizer and the Well-
come Trust) aimed at assisting
ministries of health (MOHs) and
hospitals in Ghana, Kenya, Ma-
lawi, and Uganda in implement-
ing, scaling up, and sustaining
improved AMR surveillance ca-
pacity. This demonstration project
evolved from focused detection of
AMR in pathogens targeted by
the WHO’s Global Antimicrobial
Resistance and Use Surveillance
System (GLASS) program? to in-
clude broader efforts to leverage
real-time AMR data to improve
patient care. SPIDAAR provided
insights into the type of integrated
system that would be required to
address gaps between aspirational
national action plans and prog-
ress on the ground. The Ugan-
dan MOH’s surveillance-system
diagram captures a vision of the
high-level systems required for
improvement and MOH-hospital
coordination (see figure).

Although success was observed
in some domains, progress was
hindered by systems-related chal-
lenges, such as lack of sustainable
financing, supply-chain deficien-
cies, laboratory-staft turnover, cli-
nician distrust in laboratory ser-
vices, and failure to use culture
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results to guide treatment. These
observations were in keeping with
our previous experience in other
countries, where we found that
existing fragmented approaches
to addressing AMR are unlikely
to facilitate timely recognition of
resistance trends and sustainable
improvements in care.

We believe several steps could
be taken to accelerate progress.
First, countries — and the funders
and agencies that support them
— will need to develop and im-
plement an integrated, whole-
system approach to AMR. Results
will be limited if the complexity
of real-world systems isn’t under-
stood and if inefficient, unreli-
able, or failure-prone components
aren’t identified and addressed.
Methods such as “Failure Mode
and Effects Analysis” and “Haz-
ard Analysis and Critical Control
Point” can help identify points
at which systems may fail and
quality control and improvement
should be prioritized. When ad-
dressing these issues, it’s impor-
tant to consider how changes in
one part of the system could
have unexpected, deleterious ef-
fects elsewhere. Practical improve-
ment-science methods (such as
the Model for Improvement, Lean,
and Six Sigma) could be used.

A whole-system approach re-
quires collaboration and coor-
dination. Across multiple AMR
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programs, we identified opportu-
nities for organizations to coor-
dinate their efforts rather than
independently focusing on indi-
vidual components of the system.
Moreover, AMR programs and ac-
ademic research often weren’t
linked to other in-country systems-
strengthening and One Health
efforts, which limited the use of
shared learning and problem
solving to increase efficiency and
accelerate sustainable population
health improvement.

Planning, implementation, and
scale-up of these efforts should
be led by the people who best un-
derstand the context and chal-
lenges — country and health care
leaders, MOH representatives,
community stakeholders, clini-
cians, laboratory and pharmacy
experts, and patients. National
action plans should address all
levels of the system — individual
people, communities, clinicians
and health workers, “microsys-
tems” (small units of care, such
as clinics), health care delivery
systems, and policy and payment?
— and should include provisions
focused on inequity as well as
access to clean water, sanitation,
and other determinants of pop-
ulation health. Global partners
should better coordinate their sup-
port of country-led action plans.

Second, it will be important
to recognize that national AMR-
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surveillance systems differ from
systems focused on local detec-
tion of AMR and prompt treat-
ment with appropriate antimicro-
bials, although both depend on
accurate laboratory testing. Na-
tional surveillance requires a sys-
tem for obtaining culture results
from community sources and
health care facilities, reference
laboratories to verify the accura-
cy of testing conducted by local
facilities and to further charac-
terize circulating microbial strains,
and data systems for promptly
communicating results and resis-
tance trends.

Local AMR control and en-
hanced patient care require code-
sign and testing of potential
solutions, communication and
feedback, and trust among labo-
ratory leaders, pharmacists, cli-
nicians, and patients. Building
trust requires confidence in the
accuracy and timeliness of labo-
ratory results, which has often
been missing, especially in hospi-
tals in LMICs. External challeng-
es, including unreliable supply
chains for microbiologic supplies
and antibiotics needed for treat-
ing resistant infections, under-
mine local improvement efforts,
which underscores the impor-
tance of whole-system planning.

Third, countries could better
integrate plans for implementa-
tion, scale-up, and sustainability
into action plans.* It will be im-
portant to test implementation
plans and prototypes in various
settings, adapt implementation
tactics to local contexts, and ad-
dress predictable funding, re-
source, and workforce limitations
before attempting to scale up
promising programs. In our ex-
perience, action plans often rely
too heavily on education and
training, which are important but
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are unlikely to be effective unless
they are reinforced over time; pro-
mote self-efficacy; address over-
work, burnout, and turnover among
staff members; are supported by
adequate resources; provide staff
members with sufficient skills and
tools to improve their work; and
assess knowledge and competency
with evaluation frameworks such
as Miller’s Pyramid.

Fourth, national, regional, and
local leaders could create peer-
learning systems for AMR teams.
Shared learning among teams
could promote data transparency
and transfer of knowledge re-
garding innovative approaches to
overcoming common barriers. In
SPIDAAR, we found that such dis-
cussions energized teams and il-
luminated systems-level problems
and solutions. Shared-learning
methods, such as the Institute for
Healthcare Improvement’s Break-
through Series collaborative mod-
el, are well established.

Finally, companies, funders,
nongovernmental agencies, and
countries could accelerate the
adoption of “leapfrog” innovations
(transformative technologies that
can be adapted and implemented
in low-resource settings despite
barriers) to address challenges
inherent to traditional microbio-
logic methods.”> The culturing and
susceptibility-testing methods of-
ten used in hospital laboratories
in LMICs are relatively slow and
labor-intensive and lack the spec-
ificity of strain characterization
required for epidemiologic inves-
tigation. Policymakers could ex-
plore strategies for making new
point-of-care and automated meth-
ods more widely available in
health care facilities and in the
field. Experience with new tu-
berculosis diagnostics (including
those with AMR-detection capa-
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bilities), malaria diagnosis in the
community, and HIV and Covid-19
point-of-care tests suggests that
cost-effective deployment is pos-
sible. Developers should consider
users in low-resource settings
at the outset, rather than adapt-
ing products originally designed
for high-income countries. Wide-
spread adoption requires collabo-
ration to overcome regulatory,
intellectual-property, and cost-
related challenges and local in-
frastructure constraints. So-called
frugal innovations, developed in
areas with highly constrained re-
sources, could help bypass some
of these barriers.

Articulating the principles of
whole-system improvement is eas-
ier than putting them into ac-
tion. Nonetheless, whole-system
approaches can inform planning,
implementation, and sustainable
scale-up amid other pressing health
priorities. While focusing on AMR
in SPIDAAR, Malawi had to man-
age Covid-19, destructive storms,
a cholera outbreak, and introduc-
tion of wild poliovirus type 1.
Whole-system improvement meth-
ods are useful for mitigating such
intercurrent public health chal-
lenges, but cross-program learn-
ing may not always occur. For
example, SPIDAAR teams in two
countries were largely unaware
of national infant and maternal
health programs supported by
their MOHs.

The basic principles for address-
ing AMR have been known for
decades, and scientific and techno-
logical innovations are promising,
but implementation has been too
slow. The problem of AMR has
intensified. Action plans could
be more effective if the realities
of implementation, scale-up, and
sustainability were considered and
addressed before the ink is dry.
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