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1. Introduction

The second Machine Learning for Health
(ML4H) symposium was held both virtually
and in-person on November 28, 2022, in New
Orleans, Louisiana, USA. Similar to the pre-
vious year’s symposium (Roy et al., 2021),
ML4H was organized as a stand-alone event
co-located with the Neural Information Pro-
cessing Systems (NeurIPS) conference. This
year, ML4H accepted a total of 80 submis-

sions including 52 extended abstracts and
28 full-length proceedings papers. The sym-
posium invited submissions comprising ma-
chine learning research on relevant problems
in health and biomedicine. ML4H 2022 fea-
tured two submission tracks: a proceedings
track, which encompassed full-length sub-
missions of technically mature and rigorous
work, and an extended abstract track, which
would accept less mature, but innovative
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research for discussion. Accepted publica-
tions of both types were given a platform
for presentation, through poster presenta-
tions. Each poster was presented both vir-
tually and in-person. The goal was to pro-
vide a venue to publish high-quality work,
while still enabling the lively discussions that
have made the ML4H workshops worthwhile
in the past. In this front matter, we provide
an overview of the ML4H 2022 symposium,
including various mentorship programs, the
paper selection process, and the submission
statistics (Section 2). In Section 3 we analyze
the accepted works, and offer commentary
on trends in research observed in this field,
building on analyses of the previous ML4H
workshops and symposiums (Sarkar et al.,
2020; Roy et al., 2021). In Section 4, we
comment on the composition of the ML4H
community. Finally, we close with acknowl-
edgments, including a list of meta-reviewers
and reviewers for ML4H 2022.

2. Symposium

The ML4H 2022 symposium was held both
virtually and in-person as a hybrid event
on November 28, 2022. In accordance with
the virtual and in-person format, keynotes
and panel discussions were held live at the
venue and streamed for virtual attendees via
SlidesLive. Oral presentations for best pa-
pers proceeded similarly. Virtual attendees
had the opportunity to ask questions through
a live chat. We also held four virtual and nine
in-person roundtables. Virtual roundtables
proceeded on Zoom. Virtual poster sessions
were hosted in Gather.Town while in-person
poster sessions were held at the venue. Men-
torship programs including reviewer mentor-
ships, author mentorship and career men-
torships were held asynchronously in accor-
dance with paper submission and reviewing
timelines.

2.1. Program

Eight speakers gave presentations at ML4H
2022 of which three were keynotes (Mi-
haela van der Schaar, Emmanuel Candès
and Ben Recht) and five were invited
talks (Himabindu Lakkaraju, Zachary Lip-
ton, Nicola Pezzotti, Berkman Sahiner and
Edwin Fong). The speakers also contributed
to two panel sessions that highlighted con-
cerns in the machine learning for health re-
search and industry communities. The first
panel, Utility and Shortcomings of XAI in
Healthcare, provided a space for Symposium
participants to weigh the pros and cons of
interpretability and explanation methods for
machine learning models in the context of
healthcare applications. The second panel,
Paths to Practice for ML Technologies, pro-
vided participants with an overview of differ-
ent perspectives on bringing machine learn-
ing technology into production in healthcare
applications. In addition, participants were
able to discuss accepted works at two poster
sessions, both in-person and virtually, as well
as broader themes in ML4H at 13 research
roundtables that were hosted by committees
of senior and junior roundtable chairs (see
Section 2.4 for more details). Furthermore,
winning submissions of the AHLI Breast
Cancer Datathon presented their work to
the audience. The day concluded with an
evening social at the Bryant Park Nola where
ML4H 2022 participants could unwind and
finish the day in a relaxed atmosphere.

2.2. Paper Selection

Submission Statistics This year 139
manuscripts were submitted to the ML4H
symposium, with a slight increase with re-
spect to the 123 of the 2021 edition. That
confirms that the communities of computer
scientists and clinicians consider ML4H a
suitable venue where discussing about the
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applications of machine learning technologies
to the health field.

The program committee consisted of 21
meta-reviewers and 163 reviewers who com-
pleted 475 total reviews. At least three, and
up to 5, reviews were conducted for each pro-
ceedings track and extended abstract track
submission.

Out of the 87 papers submitted to the
proceedings track, 28 were accepted into
the proceedings (32.2% acceptance rate).
The reviewers could recommend to trans-
fer the paper from the proceedings track
to the extended abstract track. 23 submit-
ted full papers were transferred to the ex-
tended abstract track. Out of the 52 papers
submitted to the extended abstract track,
29 were accepted (55.8% acceptance rate).
As a result, there were 52 extended ab-
stracts in total. The extended abstracts were
given the opportunity to be included in an
ML4H arXiv index at http://arxiv.org/

abs/2211.15564

2.3. Mentorship Programs

ML4H ran three mentorship programs: (1)
the submission mentorship program, (2) the
reviewer mentorship program, and (3) the
career mentorship program. The overarching
goal was to share the knowledge and experi-
ence of senior researchers to make the field
of machine learning for healthcare more ac-
cessible and improve important work for the
community.

Submission Mentorship To foster col-
laboration and provide authors with support
for creating high-quality ML4H submissions,
we hosted a submission mentorship program
with a rolling application deadline. In to-
tal, 61 mentees and 42 mentors registered to
participate in the program between the first
week of July and the last week of August.
From July, matches between mentees and
mentors were sent out weekly on a rolling ba-

sis. The criteria for matching mentors with
mentees are common research interests and
the seniority level. During the mentoring pe-
riod, mentees had bi-weekly meetings with
the mentees to provide feedback/ suggestions
for improvement on aspects such as (1) the
direction of the design; (2) models and ex-
periments; (3) results analysis; and (4) pre-
sentation/organization of the final paper.

Soon after the ML4H submission deadline,
we sent out a survey to all participants to
gain a better understanding of the partici-
pants’ experience and concerns and gather
feedback to be integrated into the submission
program for next year. Overall, respondents
reported that the effort was a success, with
the majority (71%) reporting good overall
experience (respondent score ≥ 3 on a scale
of 1-5). More than 76% expressed interest
in participating in the program again in the
future years. Moreover, 42% of the mentees
said that the program had a moderate to ma-
jor impact on the final submission. Respon-
dents also reported several positive feedback
such as the excellent process of matching be-
tween mentors and mentees, the good com-
munication from organizers, and the men-
tor/mentee enthusiasm.

However, mentors and mentees identified
a few challenges that impact the mentor-
mentee experience. Examples of these road-
blocks include time constraints due to the
short mentoring period and different time
zones and further guidelines on how to nav-
igate authorship considerations. In future
years of these programs, we will take all these
issues into consideration by increasing the
mentoring period, assigning participants in
the same or similar time zones, and providing
clear guidelines regarding authorship. We
also plan to gather feedback in the middle of
the program to allow detecting early issues
and providing timely assistance.
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Reviewer Mentorship The goal of the
reviewer mentorship program is to mentor
junior reviewers for ML4H. Mentors are se-
nior researchers who are experienced re-
viewers. The minimum requirements for a
reviewer mentor are: 3rd year PhD stu-
dent, and, previously reviewed at least 6
papers and/or published at least 5 papers.
Both mentors and mentees indicate inter-
est through a signup form, in which they
provide their; training level, review expe-
rience, preferred research subjects, and for
mentors, the preferred number of mentees.
The ML4H organizing team matches mentees
with mentors by their shared interests in re-
search, and their training status. For in-
stance, reviewer mentees who are postdocs
are matched with professors, senior indus-
try researchers and/or senior clinicians with
whom they share at least one research sub-
ject. The matching algorithm also honours
the mentors’ requested number of mentees.
Once matched, the mentor and mentees are
expected to self-coordinate to share and read
the mentees’ assigned papers, read and dis-
cuss the mentees’ reviews, and, discuss the
author’s responses and rebuttals to the sub-
mitted reviews. At the end of the program,
participants are invited to provide feedback
that will be used to improve the offering in
the next iteration of ML4H.

This year’s program matched 41 mentees
with 27 mentors. The mentees ranged in
training level with the lowest being Masters
students, and the highest being Postdoctoral
researcher. The mentors’ training status
ranged from 3rd year PhD student to Profes-
sor/Senior Industry researcher/Medical doc-
tor. An examination of early feedback on this
year’s program reveals that the majority of
the respondents (85%) were happy with their
matches (respondent score ≥ 3 on a scale of
1-5), of which, a large proportion (67%) were
satisfied with their match (rating of 4 or 5).
With respect to the value derived from the

mentorship, a large proportion (67%) of the
respondents indicated that they had a mean-
ingful connection with their mentor/mentee
and that the feedback they gave or received
was helpful. Overall, the majority of the re-
spondents (~87%) indicated that they would
participate in the program in the future.

To ensure that the program better serves
the participants in ML4H 2023, the team will
incorporate two key items from the feedback
provided by this year’s participants. First,
to ensure that mentors better plan their time
commitment to the program, the signup form
will provide a question on how many pa-
pers they can provide feedback for (in addi-
tion to asking how many mentees they want
to mentor). Secondly, at the risk of over-
communicating, the program organizers will
send reminders to the participants at the
start of each phase of the program. Feed-
back indicated that this would especially be
appreciated by mentors who are more senior
and often very busy.

Career Mentorship The goal of the ca-
reer mentorship program is to pair mentees
with mentors who can provide advice on
career-related topics (e.g., developing a long-
term research plan, doing healthcare research
in industry, work-life balance). The pro-
gram consisted of a one-hour group mentor-
ing workshop and an hour-long 1-1 mentor-
ing session to provide advice on the topics of
interest. 105 mentees and 23 mentors signed
up to participate in the program.

2.4. Roundtables

Following the positive feedback received on
the roundtables in ML4H 2021, which all
were organized virtually, we proceed to have
similar sessions in ML4H 2022. To this end,
we crowd-sourced interesting topics in ML
for healthcare, and top ranked topics are se-
lected. The structure of a roundtable session
follows that of ML4H 2021, and consists of
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Senior and Junior chairs. The Senior chairs
are selected and invited among experts in
each topic domain, and they are tasked with
leading the session. Junior chairs are mainly
students, and they are responsible to mod-
erate the session. We include both virtual
(4) and in-person (9) roundtables that target
virtual and in-person attendees of the sym-
posium, respectively. Detailed lists of topics
and their chairs are provided below for both
in-person and virtual roundtables.

2.4.1. In person Roundtables

1. Are our ML models really making an
impact in the hospital? What do care-
givers and clinicians want and what is
still missing?

• Senior Chairs: Roxana Dangeshou
and Siyu Shi

• Junior Chairs: Jennifer Chien and
Sujay Nagaraj

2. Evaluation of healthcare data prior to
applying ML, e.g., representation anal-
ysis, annotation quality, OOD, clusters
of IDs

• Senior Chairs: Nicola Pezzotti and
Pin-Yu Chen

• Junior Chairs: Neha Hulkund and
Shreyas Bhave

3. How to ensure generalizability of ML in
healthcare?

• Senior Chairs: Emmanuel Candès,
Stephen R. Pfohl and Edwin Fong

• Junior Chairs: Michael Oberst and
Amruta Pai

4. How do we inject domain knowledge into
DL models, in particular when not much
data is available?

• Senior Chairs: Aakanksha Naik,
Ben Lengerich, Ying Xu and Eran
Halperin

• Junior Chairs: Caleb Ellington and
Wisdom Ikezogwo

5. How to effectively integrate multiple
data sources (e.g., EHR, images, ge-
nomics) for ML applications in health-
care?

• Senior Chairs: Jonathan Bid-
well, Dominik Dahlem, and Mark
Sendak

• Junior Chairs: Jason Dou

6. How can we utilize foundation mod-
els (very large pre-trained models) for
healthcare?

• Senior Chairs: Payel Das, Zachary
C. Lipton, and Byung-Hak Kim

• Junior Chairs: Monica Agrawal
and Changye Li

7. Using ML for population health

• Senior Chairs: Nathaniel Hendrix
and Dimitrios Spathis

• Junior Chair: Piniel Argaw

8. How to incentivize creation or publica-
tion of new data collections and facili-
tate international collaboration?

• Senior Chairs: Jun Seita and Bas-
tiaan Quast

• Junior Chairs: Mehak Gupta and
Xinhui Li

9. Post-approval monitoring and valida-
tion of AI systems in health care

• Senior Chairs: Berkman Sahiner,
Anna Decker and Harvineet Singh

• Junior Chairs: Marta Lemanczyk
and Yuhui Zhang
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2.4.2. Virtual Roundtables

1. How machine learning can help prevent
and respond to infectious disease out-
breaks, where are we now?

• Senior Chair: Megan Coffee

• Junior Chair: Christian Garbin

2. Are our ML models really making an
impact in the hospital? What do care-
givers and clinicians want and what is
still missing?

• Senior Chair: Collin Stultz

• Junior Chair: Elizabeth Healey

3. How to effectively integrate multiple
data sources for machine learning appli-
cations in healthcare?

• Senior Chair: Mert R. Sabuncu

• Junior Chair: Heejong Kim

4. How to evaluate the quality of health-
care data and labels prior to applying
machine learning?

• Senior Chair: Ziad Obermeyer

• Junior Chair: Claire Boone

3. Analysis of Works

3.1. Structured Data Analysis

3.1.1. Author-reported information

During submission, authors were asked to
answer structured questions about subject
areas of their manuscripts and data modali-
ties. Authors were allowed to select multiple
topics for their papers. Figure 1 shows the
frequency with which topics were selected by
authors. The top five categories were Su-
pervised Learning, Explainability & Inter-
pretability, Public & Social Health, Repre-
sentation Learning, and Generative Models.
For the third year in a row, Explainability

& Interpretability has been confirmed as one
of the most investigated topics of the sympo-
sium. The interest in Generative models has
increased significantly since the 2020 edition
of the symposium. This confirms a general
trend in the machine learning research area.

The authors also reported the data modal-
ities related to the submission. Authors were
allowed to make a multiple choice among the
categories: Text, Images, Time series, Wave-
forms, Omics, Mobile Health, Multimodal,
Other. The top three selections were Time
series, Images and Text with a percentage
of 30.9%, 25.9% and 24.7%, respectively. Fi-
nally, 44% of the authors indicated that they
are able to make data and code available
publicly.

3.1.2. Reviewers and Meta-reviewers
expertise

Reviewers and Meta-reviewers were asked to
indicate their areas of expertise when they
were invited to join the Program Committee.

Figure 2 shows the distribution of experts
among the different areas. Supervised learn-
ing and Transfer learning were the two most
selected areas of expertise among reviewers,
while Supervised Learning and Explainabil-
ity & Interpretability were the most selected
among meta-reviewers.

3.2. Topic Modeling

We performed topic modeling over the text
content of accepted papers using Latent
Dirichlet allocation (Blei et al., 2003; Syed,
2019). We considered both the full proceed-
ings papers and the extended abstracts for
this analysis. The marginal topic distribu-
tion is shown in Figure 3.

In addition to the topics from the previous
two editions of the symposium (Sarkar et al.,
2020; Roy et al., 2021), “Self-supervised
learning” was a prominent topic from our
analysis. In the previous editions, an in-
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Figure 1: Author-reported subject area of accepted papers

Figure 2: Areas of expertise reported by reviewers and meta-reviewers
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crease in the number of submissions on
Causal Inference and Uncertainty was noted.
This trend is confirmed for the current edi-
tion. Moreover, we observed an increase in
papers related to Medical Imaging and Sur-
vival analysis compared to previous years.

4. The ML4H Community

The first ML4H workshop was organized in
2016 to “engender discussion between ma-
chine learning and clinical researchers about
how statistical learning can enhance both the
science and the practice of medicine” (Shalit
et al., 2016). Since then, the ML4H commu-
nity is grown year by year strengthening its
transdisciplinary and international nature.

This year, as of November 25th, 350 at-
tendees were registered for the event. During
the registration, people were asked to answer
a set of questions that we used to outline
the heterogeneity of the community and to
achieve greater equity, diversity, and inclu-
sion in setting up the event program.

4.1. Geographical distribution

Each registrant could optionally indicate
their country of residence and ∼ 72% of
them provided this information. Among
the participants that indicated their coun-
try, 61.35% reside in the continent of Amer-
ica, 27.49% reside in the continent of Europe,
10.36% live in the continent of Asia, and the
remaining part lives in Africa and Oceania.
The most represented nation is The United
States of America while the runner-up is the
United Kingdom.

4.2. In-person vs Online participation

This year’s symposium was the first edition
organized as a hybrid event, combining the
tradition of the first four in-person editions
and the experience gained during the last two
online editions.

Almost 54% of registrants opted for in-
person attendance, and ∼ 52% of them indi-
cated that their country of residence is out-
side the continent of America.

4.3. Primary community

We asked the registrants to select their pri-
mary community among the following op-
tions: Machine Learning / Computer Sci-
ence, Health / Medicine, and Other. When
the option Other was selected, we asked to
provide more details. 80.8% of attendees in-
dicated Machine Learning / Computer Sci-
ence as their primary community, 17.4% se-
lected Health / Medicine, and the remain-
ing part specified a community that could
be considered interdisciplinary.

4.4. Experience and background

The ML4H community is made up of both
young and experienced people from academia
and industry. 91.7% of the registrants pro-
vided their age group. Slightly more than
62% of them are up to 30 years old, 30% of
them are aged between 31 and 40, approxi-
mately 5% between 41 and 50, and 2% be-
tween 51 and 60. Approximately 62% of par-
ticipants are students. The participants reg-
istered as “non-student” have different back-
grounds: more than 40% are from academia,
more than 37% are from industry, and the
background of the remaining part is both
from academia and industry.

5. Conclusions

Research in Machine Learning to improve
healthcare is well underway, with the ML4H
Symposium (and its previous versions) hav-
ing played a key role in bringing rele-
vant communities together. The second
Machine Learning for Health symposium
(ML4H 2022) brought together, in a hybrid

8



ML4H 2022 Frontmatter

Figure 3: LDA marginal topic distribution of accepted papers

event, machine learning researchers, clini-
cians, and healthcare data experts. In this
year’s program, invited speakers and atten-
dees will discuss more nuanced challenges
the field has faced, including the utility and
challenges of Explainable Artificial Intelli-
gence as well as paths to practice for Ma-
chine Learning in healthcare. The two fo-
cus sessions are accompanied by keynotes as
well as interactive research roundtables, two
poster sessions, and datathon presentations.
ML4H continues to serve as an interdisci-
plinary and international melting pot of en-
thusiastic researchers, providing exposure to
students interested in this area and an op-
portunity for experts from academia and in-
dustry to present cutting-edge research in the
field.
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