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Abstract

The George B. Moody PhysioNet Challenge 2026 in-
vited teams to develop algorithmic approaches for using
physiological data from sleep studies to predict future cog-
nitive impairment diagnoses.

Sleep is a vital physiological process that affects many
aspects of human health. Polysomnography (PSG) is a
type of sleep study that records physiological signals dur-
ing sleep, often to diagnose sleep disorders. However, the
PSG can reveal far more.

For the PhysioNet Challenge 2026, we invited partici-
pants to design and implement working, open-source al-
gorithms for using PSG recordings from the Human Sleep
Project to predict future cognitive impairment diagnoses.
The team with the best score on the hidden test set will win
the Challenge.

Hundreds of participants from over 100 teams submitted
over 1000 entries during the Challenge, representing di-
verse approaches from academia and industry worldwide.

1. Introduction

The George B. Moody PhysioNet Challenges are an-
nual competitions that support the development of open-
source approaches to complex physiological and clinical
problems [1]. For the PhysioNet Challenge 2026, we in-
vited teams to develop algorithms for using physiological
signals from overnight sleep studies to predict future cog-
nitive impairment diagnoses.

Sleep is a vital physiological process that is essential
for brain, cardiovascular, metabolic, immune, and men-
tal health. Quality sleep supports health and well-being,
while disrupted or insufficient sleep can signal and con-
tribute to a wide range of illnesses [2]. Polysomnography
(PSG), which records multiple physiological signals dur-
ing sleep, is traditionally used to diagnose sleep disorders
such as insomnia and obstructive sleep apnea. However,
the value of the PSG extends far beyond sleep-specific di-
agnoses: changes in brain activity, heart rate, respiration,
and other signals during sleep can reveal underlying or
emerging chronic neurological, cardiovascular, and respi-
ratory conditions [3]. By identifying these changes, sleep
studies provide not only a snapshot of sleep health but an
early warning for broader neurological and physiological
dysfunction. The George B. Moody PhysioNet Challenge
2026 leverages this potential by inviting teams to use PSG
recordings to identify individuals at risk of cognitive im-
pairment, supporting earlier interventions and improved



long-term outcomes.

2. Methods

We shared physiological, demographic, and diagnostic
data from the Human Sleep Project [4, 5], devised and im-
plemented a clinically relevant evaluation metric, and eval-
uated over 1000 algorithmic entries from over 100 teams
for the PhysioNet Challenge 2026.

2.1. Challenge Data

The Challenge data included physiological data and an-
notations, demographic data, and diagnostic data from the
Human Sleep Project [4].

The physiological data include PSG recordings with
electroencephalography (EEG), electrooculography (EOG),
electromyography (EMG), electrocardiography (ECG),
chest and abdominal respiratory effort sensors, and ther-
mal or pressure-based airflow sensors. Algorithmic and
human annotations of the PSGs include sleep staging and
events [6]. The demographic and diagnostic data include
age, sex, body mass index, and International Classification
of Diseases (ICD) codes and dates. Some channels and
other variables were not available for some patients or en-
counters.

The Human Sleep Project contains six distinct institu-
tional settings. We included data from three sites in the
public training set, one site in the hidden validation set,
and one site in the hidden test set; we excluded data from
a pediatric site. We included all available variables in the
training set, but we only included PSG data, algorithmic
annotations, and non-diagnostic demographic data in the
validation and test sets; we excluded data requiring human
annotation and diagnosis from the hidden data.

We preserved the data in European Data Format (EDF)
from the original sites. We replaced all ages above 89 with
a single age of 90 according to the Safe Harbor method
for de-identification of protected health information [7].
Teams could choose which signals to use and how to use
them, but we provided optional code for renaming and re-
referencing the signals. We shared “small” and “large”
versions of the training set, which were approximately 200
GB and 1.2 TB, respectively; the small version was sam-
pled from the larger version to approximately preserve the
demographic and diagnostic distributions of the large ver-
sion of the training set for teams that preferred a smaller
training set [8,9].

2.2. Challenge Objective

The George B. Moody PhysioNet Challenge 2026 in-
vited teams to develop algorithmic approaches for using

physiological data from sleep studies to predict future cog-
nitive impairment diagnoses.

2.2.1. Challenge Timeline

This year’s Challenge was the 27" George B. Moody
PhysioNet Challenge [1]. As in previous years, the Chal-
lenge had an unofficial phase and an official phase.

The unofficial phase (10 February 2026 to 9 April 2026)
introduced the teams to the Challenge. We publicly shared
the Challenge objective, training data, example algorithms,
and evaluation metric and invited the teams to submit their
code for training and evaluation, scoring at most five en-
tries from each team on the hidden validation set. Be-
tween the unofficial and official phases, we took a hiatus
(10 April 2026 to 2 June 2026) to improve the Challenge.
The official phase (3 May 2026 to 20 August 2026) contin-
ued the Challenge. We updated the Challenge data, exam-
ple algorithms, and evaluation metric and invited teams to
continue to submit their code for training and evaluation,
scoring at most ten entries from each team on the hidden
validation set.

After the end of the official phase, we attempted to eval-
uate one entry from each team on the hidden test set to
determine the winners of the Challenge.

We will announce the results at the end of the Com-
puting in Cardiology (CinC) 2026 conference, where the
teams presented, defended, and published their work. Par-
ticipation in CinC was a requirement for rankings and prize
eligibility. We will publicly release the algorithms after the
end of the Challenge and the publication of these papers.

2.2.2. Challenge Evaluation

We evaluated the ability of algorithms to prioritize pa-
tients with future cognitive impairment diagnoses over pa-
tients without future cognitive impairment diagnoses. To
do so, we defined positive and negative patient groups for
cognitive impairment and an age-conditioned area under
the receiver-operating characteristic curve (AUROC) met-
ric to evaluate the algorithms. By conditioning on age, the
age-conditioned AUROC metric better reflects the ability
of algorithms to use physiological data and annotations to
predict cognitive impairment.

We defined labels for cognitive impairment as any label

from a list of 115 ICD-9 and ICD-10 codes for mild cogni-
tive impairment, dementia, and Alzheimer’s disease [10].
With these ICD codes and dates, we defined three lists of
patients:
« Positive patients: Two or more cognitive impairment
diagnoses with a first diagnosis at least 1 year and no more
than 6 years after the sleep study and at least one week
between cognitive impairment diagnoses.



« Negative patients: No cognitive impairment diagnoses
at any time and at least 6 years of encounters after the sleep
study.

o Other patients:, Two or more cognitive impairment di-
agnoses with a first diagnosis less than 1 years after the
sleep study; two or more cognitive impairment diagnoses
with a first diagnosis more than 6 years after the sleep
study; only one cognitive impairment diagnosis; no cogni-
tive impairment diagnoses and less than 6 years of encoun-
ters after the sleep study. These patients were not included
in the comparison.

Formally, let C be a cohort of positive patients P and
negative patients . For each patient ¢, € C, let a, €
R be the patient’s age, and, for a given model, let z; €
R be the model’s cognitive impairment prediction for the
patient. We define the age-conditioned AUROC

s8=Pr(z >z |ci €P, ¢; €N, |ai —aj| <6)
—&—%Pr(zizzj\ciep, Cj EN, |ai—aj| S(S)
ey
as the probability that the model prioritizes a random pos-
itive patient over a random negative patient of approxi-
mately the same age, i.e., within 6 = 2 years. We compare
similarly aged patients to reduce dataset artifacts.

3. Challenge Results

During the Challenge, over 100 teams submitted over
1000 algorithms. We will update this section after the con-
clusion of the Challenge.

4. Discussion

We will update this section after the conclusion of the
Challenge.

5. Conclusions

We will update this section after the conclusion of the
Challenge.
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