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Abstract

Drawing from real-life scenarios and insights shared at the RAISE (Responsible Al for
Social and Ethical Healthcare) conference, we highlight the critical need for AI in health
care (AIH) to primarily benefit patients and address current shortcomings in health care
systems such as medical errors and access disparities. The conference, embodying a sense
of responsibility and urgency, emphasized that AIH should enhance patient care, support
health care professionals, and be accessible and safe for all. The discussions revolved
around immediate actions for health care leaders, such as adopting AI to augment clinical
practice, establishing transparent financial models, and guiding optimal AI use. The impor-
tance of Al as a complementary tool rather than as a replacement in health care, the neces-
sity of responsible patient data usage, and the potential of AIH in improving access to care
were stressed. We underscore the financial aspects of AIH, advocating for models that align
with care improvement. Specific and practical next steps and decisions are provided for
each major issue. We conclude with a call for ongoing dialogue and ethical commitment

from all stakeholders in AIH, reflecting on AI’s promise for health care advancement and
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A physician in Latin America launches a project that uses
cellphone-based AI to support mental health among
remote rural residents with no other access to care.

These real-life stories, recounted at a recent international
conference on the use of Al in health care (AIH), under-
score the prime directive to emerge from the gathering of
more than 70 health care and technology leaders: AIH
must first and foremost directly benefit patients, and it is
an ethical imperative to make sure it does so. The goal is
that benefits are maximized across all walks of society and
harms are minimized, to the extent practical constraints
will allow. Among the harms to be minimized are those
inflicted by the current health care system, from medical
errors to lack of access.

Given such ongoing problems and recent technological leaps,
adopting ATH where it could help is a matter of urgency. At a
moment when the complexity of modern medicine has sur-
passed the capacity of the human mind, only ATH will be
able to perform many tasks. AIH thus seems to offer unparal-
leled potential for further medical progress, including for pre-
cision medicine — the right therapy, for the right patient, at
the right time. Thus, it is in the interest of the public and the
medical profession to hasten its adoption, so long as it is
used safely and made maximally accessible for all. It is also
urgent to determine how AIH can best deliver tangible bene-
fits, including how it can help improve health and save lives
in ways that will not otherwise happen. The public should
not only be aware of this quest but also participate in it.

This consensus emerged at the RAISE (Responsible Al for
Social and Ethical Healthcare) conference, which was
organized by the Department of Biomedical Informatics at
Harvard Medical School. The conference was held Octo-
ber 29-31, 2023, in Cape Neddick, Maine. The conference
agenda and attendees can be found at https://dbmi.hms.
harvard.edu/events/raise-symposium.

Multiple efforts are underway internationally to pass laws
and set guidelines for the responsible use of the new AIH,
including at the World Health Organization." Among many
other advisory bodies, the National Academy of Medicine
(with the Coalition for Health Al) is currently developing a
code of conduct that will harmonize efforts into one frame-
work, with a special emphasis on ethics, equity, and vigi-
lance for errors that may emerge once the Al is in use.”

The RAISE conference did not aim to reach a comprehen-
sive consensus on all aspects of AIH. Participants focused

NEJM Al

instead on a handful of specific aspects of Al for health care
delivery that are most relevant to the public. By incorporat-
ing diverse perspectives from the health care industry and
beyond, the participants aimed to generate just a few broad
principles and calls to action for public consumption, some
of which can be applied immediately and others that can
inform future, more granular guidance.” With the publica-
tion of the current article in two journals — NEJM AI and
Nature Medicine — the goal was to stimulate an open discus-
sion on these topics that can inform policymakers, compa-
nies, and professional societies in their own construction of
policy and practice.

The Sense That “This Is the Future”

Infusing the spirit of the conference was a strong desire to
avoid past mistakes in applying new technology and poli-
cies to medicine. For example, in the United States, elec-
tronic medical records have tended to serve billing needs
more often than enhancing care. In addition, major privacy
laws such as the European Union’s General Data
Protection regulation and the U.S. Health Insurance Porta-
bility and Accountability Act Privacy Rule are widely
misunderstood and add administrative complexity that
hinders AIH research.” Early ATH experiences showed that
even powerful new technology will fail to catch on broadly
and institutionally if health care staffers, payers, patients,
or caregivers do not trust it or if they worry about liability.

Also widespread among conference attendees was a pro-
nounced positive attitude toward the apparent potential of
ATH, the sense that “this is the future.” Some participants
reported that this emphasis on benefits contrasted some-
what with a greater European regulatory emphasis on
risks. That U.S.-predominant view accorded more with
China, where more trials of AIH are registered than in any
other country. Others pointed out that cellphone-based Al
holds particular promise for people in both the developed
and developing world who suffer from the worst health
inequity: zero or poor access to quality care.

Underpinning it all was a sense of responsibility shared by
clinical professions (medicine, nursing, pharmacy, and
more) that are largely self-regulating. Ideally, according to
broad consensus at the conference, professionals and
patient advocates will determine best clinical practices
and convey them to regulators, rather than vice versa. At
the same time, even ideal professional norms can break
down when misaligned payment systems promote harmful
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overuse (in fee-for-service systems) or underuse, hence
the critical importance of bringing the public into the dis-
cussion, to defend its own interests, and the appropriate
oversight by external bodies.

To that end, the conference shares several key points.

Conference members proposed that the central criterion
for use of AIH should be the same as for other medical
technologies — whether it will further four key aims: bet-
ter health for all patients; better health care experience,
including faster access; lower costs of delivering care and
improved productivity; and support for the health care
workforce, amid health care labor shortages and burnout.

Immediate calls to action for medical and health
system leaders:

A. We recommend that health systems, health
plans, and physician groups review and, if
deemed appropriate, adopt Al to augment
clinical practice. “Low-hanging fruit” includes
enhancement of the doctor-patient interaction,
including capture of the recorded patient visit,
prioritizing and analysis of test and imaging
results, differential diagnosis, plan for therapy
and discussion of alternatives, instructions for
the patient and caregivers, appointment
scheduling and other administrative functions,
and responses to patient questions at optimal
levels of literacy.

B. Financial models for reimbursement for
using Al should be transparent and evaluated
annually. Identifying fully open and fair
payment paradigms now is absolutely crucial.

C. The institutions should establish guides for
clinicians, trainees, and patients on opportunities
and optimal use of Al Patients and other
stakeholders should also push for widespread
education and modeling of how to use AIH.

D. They should also create clear outcome
expectations to provide ways to verify that
the Al is indeed serving patients’ and
providers’ interests and priorities, not only
the fiscal pressures of private health care

(continued)
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(continued)
systems or the budgetary constraints of a
government-funded health care system.
Publicly defined metrics should be assessed
rigorously and shared across health systems.

On the question of whether AI should be considered an
additional entity in the traditional clinician-patient dyad,
most participants agreed that the answer is “no.” At this
point, rather, AI should be seen as a tool supporting the
clinician or an aid to patient self-management rather than
as a new entity. AIH is complementing, not substituting,
although that could change in the foreseeable future, sub-
ject to appropriate safeguards.

Calls to action:

A. When providers use AIH: Case law is still
developing around the world, but at this point
it seems that the clinician remains legally
responsible for medical actions and decisions,
even when Al is used in health care.
However, if ATH is to be widely adopted,
technology companies must accept some
portion of the legal liability if an AIH system
leads to harm and it is at fault. Also, the next
generation of clinicians must be trained on
how best to use Al to supplement their
medical expertise.

B. When patients use AIH: Clarify that,
similarly, the technology companies must
move toward accepting some responsibility
for outcomes when patients use the Al
directly, just as with any other direct-to-
consumer health tool or resource.

Because it is so important to train AIH models with broad
and diverse data, AI models will likely rely extensively on
data generated during the course of clinical care. When it
comes to arrangements for ingesting patient data into Al
models, conference participants strongly supported the
use of “opt-out” — that is, the default is for patient data to
be included — rather than “opt-in,” which could lead to
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further disparities in data collection because of historical
mistrust of some populations toward medical science. Par-
ticipants do, however, recognize that opt-out consent can-
not fully eliminate the potential for harmful bias because
populations harboring this mistrust may disproportion-
ately exercise their right to opt-out, leaving them under-
represented. Whether opt-in or opt-out, consent cannot
substitute for appropriate technical safeguards for privacy
and responsible data use practices that will make AIH
tools trustworthy and reduce the public’s urge to opt-out.

There was also a broad consensus that builders of medical
databases have long left out too many members of under-
represented minorities. Strong communities are now
working on that issue, and hope is high that such past
wrongs can be righted. A broad communication and edu-
cation strategy is needed to explain how AIH helps
“people like you,” and to involve underrepresented groups
in proactively building databases.

Calls to action:

A. Lean toward opt-out models (already the
industry standard) but be sure patients are
well-informed about their options, including
the right to say “No, you may not use my
data in training your model.”

B. Determine how to measure (or at least
estimate) and address the privacy risks that
emerge when patient data are used to train
models. Guarantees from Al vendors are
needed that data will be protected, patients will
not be identified, and there will be deterrent
penalties for data misuse.

C. Review and consider using guidelines that have
already been developed for proper ethical use
of patient data; for example, U.K. health
authorities have developed a program for
ensuring that data represent population
diversity” and another called “The Five Safes”®
for using public data for the public good.

D. AIH performance critically depends on the
diversity of the data and the populations on
which they are based. As Al models grow,
they will need dramatically more multimodal
training data from everywhere, and they will
need to be transparent about their

(continued)
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(continued)
performance for different demographic
characteristics. Thus, their developers need a
well-regulated data economy that tracks
provenance and benefits across society, ensuring
that all are included in the data pipeline, even
hard-to-enlist populations such as the uninsured
or migrants in the European Union.” The data
economy developers must always think about
who is missing and report on that aspect of the
model development to the public.

The consensus of conference participants was that AIH
supports but does not currently replace clinician-provided
care or patient self-management. The ubiquity of smart-
phones and Internet connections brings access to AIH
tools to almost everyone. Where care access is limited by
resources, including in wealthy countries with staff
shortages, Al is a valuable alternative — if handled cor-
rectly. Patients can now enjoy round-the-clock access to
extensive medical information and insights far more
sophisticated than online health information platforms
such as WebMD. This is a sea change in a field in which,
traditionally, patients have not only faced barriers in
accessing their own medical data but also lacked inexpen-
sive means to reason with those data.

Calls to action:

A. Require that Al vendors reveal the sources (as in
a nutritional label) of their training data and the
overarching instructions guiding the Al, in ways
accessible to the patients themselves and also to
regulators, to ensure that it is representative and
the alignment is explicit.

B. Bring patients, patient advocates, and clinicians
into the process of designing the technology at
every stage, particularly in setting its guardrails
and limits on its use, both to ensure that it suits
their needs and to build trust.

C. Clinicians should now expect that many
patients will arrive with information gleaned
from Al They should encourage the common
practice of patients checking the online visit

(continued)
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(continued)
summary of diagnoses and planned therapies
after the visit. (It would be wise occasionally
to check what the patient is finding!)

D. Remember that it may be advantageous for
patients to avoid a visit to a provider by using
an Al-powered alternative, shifting some
time-held practices, and disrupting the
financial models underlying health care.
Health systems should strive not just to
improve provider care with Al but eventually
to substitute for some of it. A participant
noted that many in their country would
actively like to avoid doctors — a widespread
sentiment elsewhere as well.

AIH incurs costs, including for its development, data
acquisition, and the ongoing evaluation and monitoring
of its quality and impact. Thus far, there is no single stan-
dard by which payments are made. Some models for the
acquisition of AIH tools include outright purchase, pay-
per-use, and subscription services. Even where health
care is fully subsidized by the government, AIH tools
might be funded or supplied by not-for-profit or for-profit
companies.

Experience shows that payment schemes can influence
real-world uptake of medical innovations. Earlier Al tools
often met with limited demand, particularly if they were
pay-per-use, leading to underuse; there is also a risk, how-
ever, that payment models can provide incentives that
lead to harmful overuse, either of the Al tool or products
recommended by it, regardless of whether the govern-
ment pays directly for health care.

Calls to action:

We recommend considering:

 Favoring subscription or up-front payment
models rather than bill per use. As Harvard
University health economist David Cutler told
the conference, “Do not fight the monetary
incentives. You will lose.”

(continued)
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(continued)

* Reimbursement should be tied to problems
solved and care improvements: Third parties
(e.g., academics, nonprofits) will have to erect
the infrastructure (e.g., journals, reports) to
track over the coming years whether the new
AT actually leads to reduced administrative
costs, improved patient outcomes, improved
therapeutic options, and more. The
infrastructure should also include postmarketing
surveillance by regulators and structured
evaluations funded by public research and
development bodies, as well as more
international learning on AIH developments.

Finally, speaking more generally, if AI’s potential for improv-
ing health turns out to be as great as it now seems, then argu-
ably all health care leaders bear the responsibility to support
ways to help patients and staff take advantage of it.

It is also an ethical imperative for all involved with AIH to
focus on the public good. For example, drugmakers should
provide medications at free or low cost to poor countries.
Similarly, ATH companies should make an industry-wide
commitment to develop applications and provide them for
free or low cost to underserved populations that cannot
otherwise afford them.

Given the growing complexity of health care, Al seems to
provide the most promise for its continued improvement.
The technology is advancing at a blistering speed and, con-
sidering the tremendous uncertainty about how it will
develop in the coming years, there will be an ongoing need
for conversations on topics such as those explored here.
Conclusions reached today may no longer be relevant even
lyear from now. Lives may be saved, however, that would
not have been saved even just last year. So, while the con-
versation around how best to use AIH for public and patient
good needs to continue, it also needs to begin now.
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Kathleen Herndon, M.S.N., RN., Alexander Hoffmann, M.B.A., Edward M.
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