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1. Introduction

The sixth Machine Learning for Health
(ML4H) workshop1 was held virtually on De-
cember 11, 2020, in conjunction with the
Thirty-fourth Conference on Neural Infor-
mation Processing Systems (NeurIPS 2020).
This proceedings contains the 24 papers ac-
cepted to the ML4H Proceedings.

The theme of this year’s workshop was
“Advancing Healthcare for All.” The ap-
plication of machine learning to healthcare

1. https://ml4health.github.io/2020/

is often characterised by advances in mod-
els applied to improving patient outcomes.
By developing these methods on high-quality
datasets, researchers hope to better diag-
nose, forecast, and otherwise characterize in-
dividuals’ health. At the same time, when
we build tools for assisting highly-specialised
caregivers, we may limit many of the benefits
of machine learning to those who can access
such care. The fragility of healthcare access
both globally and locally makes the theme of
healthcare for all critical in ensuring research
yields a positive impact.
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In accordance with this theme, the work-
shop encouraged submissions of new work
across several areas: accessible diagnostic
and prognostic systems, health equity, fair-
ness and bias, generalization across popula-
tions or systems, improving patient partici-
pation in health, augmenting and support-
ing the capabilities of healthcare workers,
rare or underserved diseases, democratizing
ML4H research, and non-traditional delivery
of healthcare.

ML4H 2020 offered two submission tracks:
a proceedings track, which encompassed full-
length submissions of technically mature and
rigorous work, and an extended abstract
track, that would accept less mature, but
innovative research. Accepted publications
of both types were given a platform for pre-
sentation, whether through an oral or poster
presentation. The goal was to provide a
venue to publish high-quality work, while
still enabling the lively discussions that have
made ML4H successful in the past.

In this front matter, we start in Section 2
by describing the workshop, including a brief
discussion of the event, a summary of its in-
augural mentorship programs, and a detailed
summary of the paper selection process and
submission statistics. In Section 3 we ana-
lyze the accepted works, and offer commen-
tary on trends in research observed in this
field, building on analyses of the 2018 and
2019 workshops (Beaulieu-Jones et al., 2019;
Dalca et al., 2020). In Section 4, we comment
on the composition of the ML4H community
and discuss the workshop’s theme of advanc-
ing healthcare for all. Finally, we close with
acknowledgments, including a list of organiz-
ers and reviewers for ML4H 2020.

2. Workshop

ML4H 2020 was held virtually on December
11, 2020, as a part of NeurIPS 2020. In ac-
cordance with the virtual format, Keynotes

and spotlight talks were pre-recorded using
SlidesLive, panels were held live using Zoom,
and poster sessions were hosted in Gather.

2.1. Program

The ML4H 2020 workshop featured five in-
vited talks across academia and industry,
six oral presentations from authors accepted
at the venue, a research talk from spon-
sor Roche, as well as panel discussions be-
tween the invited speakers. The speakers in-
cluded Mark Dredze, Noémie Elhadad, Judy
Gichoya, Andrew Ng, and Ziad Obermeyer.
The program included poster sessions for ac-
cepted papers and extended abstracts.

2.2. Paper Selection

Submission Statistics. Despite research
interruptions from the COVID-19 pandemic
and the switch to a virtual venue, the work-
shop continued to feature strong interest
from the ML4H community, with 202 to-
tal submissions. The total number of sub-
missions was down from 309 in 2019 and
239 in 2018. The program committee con-
sisted of 34 meta-reviewers and 284 reviewers
who completed 1,047 total reviews. At least
four reviews were conducted for each pro-
ceedings track submission and at least three
for each extended abstract track submission.
As a workshop first, each submission also
received a meta-review this year. The or-
ganizers felt the addition of meta-reviewers
reduced the variance in review quality and
led to more consistent acceptance decisions.
Meta-reviewers reported they were satisfied
with the review process.

Out of the 95 papers submitted to the
proceedings track, 24 were accepted into the
proceedings (25.2% acceptance rate), and 15
were transferred to the extended abstract
track. Out of the 107 papers considered
for the extended abstract track, 45 were ac-
cepted (49.2% acceptance rate, after includ-
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ing the papers transferred from the proceed-
ings track). Four proceedings submissions
and two extended abstract submissions were
accepted for oral presentations.

The extended abstracts were given the op-
portunity to be included in an ML4H arXiv
index.

2.3. Mentorship Programs

Submission Mentorship Program. In
an effort to improve submission quality and
foster both current and future collaboration,
ML4H piloted a Submission Mentorship Pro-
gram this year spanning the three weeks be-
fore the submission deadline. The workshop
paired 48 mentees intending to submit with
25 mentors based on mutual research inter-
ests. Mentors were asked to consider factors
including:

• Is the main idea of the submission
clearly explained and well-motivated?

• Is the submission well-positioned with
respect to the related works? Are the
related works investigated in-depth and
are the contributions of the paper prop-
erly highlighted?

• Is the problem that the submission
is addressing well-formulated and does
the submission provide enough techni-
cal details to describe the proposed so-
lution/model?

• Are the performance metrics well de-
fined and the rationale for using them
properly justified?

Overall, participants reported that the ef-
fort was a success. More than 89% of the
mentors and mentees expressed interest in
participating in the program again in the fu-
ture years. Moreover, 87% of the partici-
pants said that the program had a moder-
ate or major impact on the final submission.

However, mentors and mentees both iden-
tified time constraints as the biggest road-
block preventing a successful mentor-mentee
experience—in the future, the program could
begin earlier to allow for multiple rounds of
feedback from the mentors.

Reviewer Mentorship Program. The
purpose of the ML4H Reviewer Mentorship
Program was to train junior reviewers, fos-
ter new connections and relationships in the
ML4H community, and ultimately improve
the quality of the review process.

The core of the mentorship program was a
feedback session where senior reviewer men-
tors provided feedback to a reviewer mentee
on their reviews. Given the short review-
ing timeline, mentees submitted drafts of
their reviews to their mentor over email one
week before the review deadline and feed-
back sessions occurred the following week,
and mentors were free to structure the feed-
back session how they preferred. It was ex-
pected that mentors read their mentees’ as-
signed papers and reviews and formulated
their feedback prior to the feedback session
with their mentee. However, the role of the
mentor was to provide feedback to ensure
that reviews were high-quality, constructive,
and fair, rather than to serve as an addi-
tional reviewer. Overall, 35 mentors and 55
mentees participated.

In a follow-up survey with 13 mentor and
21 mentee responses, 85% of participants
reported that they would participate again
given the opportunity, and more than 79%
reported that they felt that the feedback ses-
sion was successful or very successful at im-
proving review quality. Moreover, 65% of
participants reported that they established
a meaningful connection with their men-
tor/mentee. In addition, 24% of participants
reported some difficulty in establishing con-
tact with their assigned mentor or mentee,
which poses an opportunity for improvement
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in future iterations of the program. Future
organizers should consider how to best pro-
mote accountability among those participat-
ing in the mentorship program. Qualitative
feedback for future workshops included sim-
plifying the mentorship recruitment process,
recruiting additional mentors, and reducing
the number of papers mentors discussed with
each mentee.

3. Analysis of Works

3.1. Structured Data Analysis

Alongside their submissions, authors were
asked to include structured data about their
methods and focuses. Figure 1 shows the fre-
quencies of author-reported topics for papers
accepted to ML4H, with electronic health
records and computer vision as the most
commonly reported topics.

Authors were also asked to label the core
contribution areas of their work. Among ac-
cepted submissions, the most common re-
ported contribution was “Core method de-
velopment for a health-focused problem,”
with 50 papers. Additionally, 15 papers fo-
cused on “Direct application to clinical prac-
tice,” 9 papers on “Direct application to clin-
ical operations,” and 5 papers on “Direct ap-
plication to basic biomedical science,” while
6 papers listed other core contribution areas.

3.2. Data and Methods

Figure 2 presents a breakdown of the most
frequent author-reported data types used
among accepted papers. Medical imag-
ing and structured Electronic Health Record
(EHR) data were the most commonly used
data types, and epidemiological data was
also popular this year. Out of this year’s
accepted papers, 47% reported using at least
one dataset that is publicly available. The
most common datasets used were MIMIC-
III (Johnson et al., 2016) and the UK

Biobank (Sudlow et al., 2015). Furthermore,
66% of accepted papers committed to releas-
ing code for their projects.

This year, authors were also asked to sub-
mit information about the statistical tests
used for their analyses. Out of the ac-
cepted papers, 58% reported computing vari-
ances/confidence intervals. Full statistics are
reported in Table 1. The organizers aim to
continue to record this information over the
years.

Among the papers accepted to ML4H this
year, 70% of submissions reported perform-
ing interpretability analyses. There was a
51% acceptance rate for papers performing
these analyses, versus a 30% acceptance rate
for those that did not. While other factors
may have contributed to these differences in
acceptance rates, the organizers do hope that
interpretability analyses continue to be per-
formed when applicable.

In addition, 17% of accepted papers
reported performing multi-site validations.
Acceptance rates were similar across both
these groups of papers—44% for papers per-
forming these analyses, and 42% for those
that did not.

Figure 3 details the frequencies of meth-
ods used in accepted papers. Neural net-
works continued to be a major component
of ML4H papers, with increased prominence
of self-attention architectures this year.

3.3. Clinical Coverage

Continuing with the precedent set in previ-
ous years, ML4H collected information about
clinical conditions covered in submissions.
Authors were asked to self report their sub-
missions’ clinical coverage. A comparison
of conditions covered in accepted papers
against previous years’ disease categories is
presented in Table 2. Compared to prior
years (2019 and 2020), more papers focused
on specific diseases and conditions, and there
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Figure 1: Frequencies of author-reported topics for accepted papers.

Figure 2: Frequencies of author-reported data types used in accepted papers.
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Table 1: Statistical tests conducted in accepted papers.
2020

Variances/CI around point estimates were reported, but no hypothe-
sis testing or statistical power analyses were performed in any model
comparisons

34.1%

Variances/CI around point estimates were reported and statistical hy-
pothesis testing or power analyses were performed in any model com-
parisons

23.5%

Only point estimates were computed and compared 21.2%
Not applicable 21.2%

Figure 3: Frequencies of author-reported methods used in accepted papers.
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were more papers working within cardio-
vascular, pulmonary, and neurodegenerative
diseases.

3.4. Paper Topics

We performed topic modeling over the free-
text content of accepted papers using Latent
Dirichlet allocation. We considered both the
full proceedings papers and the extended ab-
stracts for this study and the marginal topic
distribution is shown in Figure 4. In addition
to the topics from ML4H 2019 (Dalca et al.,
2020), we also noted a new topic for “Covid-
19” this year. According to the model’s
classifications, there has been an increase in
papers related to “Causal Inference”, “Un-
certainty in ML”, “Adversarial Robustness”,
“Neurological Disorders”, and “TB and an-
tibiotic resistance”. On the other hand, there
has been a reduction in papers related to
“Genomics”, “Genetics”, “SDM” and “Pri-
vacy/Security” to the extent that no sub-
stantial topics were found related to these
areas.

The increase in papers related to causal
inference, probability estimation, adversar-
ial robustness and uncertainty likely repre-
sents a growing interest to explore models
beyond point estimates in machine learning
for healthcare.

4. The ML4H Community

The ML4H workshop encourages the growth
of the machine learning for health com-
munity across people of all backgrounds.
The workshop introduced submission and re-
viewer mentorship programs this year, which
encouraged participants from underrepre-
sented backgrounds to apply. Additionally,
83% of submissions and 77% of accepted
papers came from first authors who had
not previously had work accepted to ML4H.
The organizers continue to encourage par-

ticipants from all backgrounds to submit to
ML4H.

4.1. Representation

In an effort to better understand the ML4H
community, the workshop collected demo-
graphic information for the first time this
year. 54% of submitting authors identified
as Man, while 35% identified as Woman and
10% preferred not to specify. 34% of sub-
mitting authors identified as Asian or Asian
American, 28% identified as White, 17% pre-
ferred not to specify, and less than 5% iden-
tified as American Indian or Alaska Native,
Black or African American, or Native Hawai-
ian or Other Pacific Islander. Moreover, 5%
of submitting authors identified as being of
Hispanic, Latino, or Spanish origin, and 10%
preferred not to answer this question.

Finally, the workshop began to collect and
present information about the institutional
affiliations of submitting authors. Figure 5
shows the most commonly represented insti-
tutions across accepted papers.

By collecting and reporting this informa-
tion, we hope to better track future efforts
to improve the diversity of the ML4H com-
munity.

4.2. Clinician Involvement

ML4H continued to feature high rates of clin-
ician involvement, with 60% of submissions
involving clinicians in some form. Clini-
cian involvement is compared to the 2018
and 2019 workshops in Table 3. There were
slightly fewer submissions this year with clin-
icians as primary authors, and slightly more
submissions with clinicians as secondary au-
thors, involved as consultants, or acknowl-
edged. Additionally, clinician involvement
was mildly associated with higher acceptance
rates, at 44% versus 41%.
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Table 2: Clinical coverage of accepted papers.
2018 2019 2020

Oncology 12.7% 15.5% 10.6%
Neurodegenerative 8.5% 6.8% 11.8%
Pulmonary 3.6% 4.9% 12.9%
Cardiovascular 11.4% 2.9% 9.4%
Diabetes 6.0% 0.9% 4.7%
No Specific Disease 25.9% 42.7% 23.5%

Figure 4: LDA topic distribution of accepted works in ML4H 2020.
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Figure 5: Most commonly represented institutions across accepted papers.
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Table 3: Clinician involvement in paper submissions.
2018 2019 2020

None 65.1% 41.0% 40.2%
Consultant/Acknowledged 3.6% 19.1% 21.2%
Primary author 7.8% 8.6% 5.3%
Secondary author 23.4% 31.4% 33.3%

5. Conclusion

The sixth Machine Learning for Health work-
shop (ML4H 2020) aimed to highlight the
role of machine learning in expanding access
to and quality of healthcare for all people.
We further reflected on how to improve ac-
cess to our own community, through men-
torship programs for both submissions and
reviewers. The workshop featured a varied
program of invited and spotlight talks, pan-
els and poster sessions. Despite the COVID-
19 pandemic and the switch to a virtual for-
mat, interest in the intersection of machine
learning and healthcare remains strong, and
the workshop aimed to highlight and support
this field and community.
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