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Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Life sciences study design
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Sample size

Data exclusions

The BBP(discovery and replication) and classification sample were available upon reasonable request(). HCP consortium database was freely available at https://
db.humanconnectome.org/. The significant FC weights from the discovery cohort are provided at GitHub (https://github.com/wangyulinatUGent/
Sleep_Health_Dimension).

We included a sample of 687 participants (mean age 18.96, SD= 0.95; 233 males and 454 females) in the discovery sample,
628 participants (mean age 19.16, SD= 1.03; 208 males and 420 females) in the replication sample, 435 unrelated
participants (mean age 28.65, SD= 3.69; 205 males and 230 females) in the HCP sample. The classification sample consisted
of 52 ID patients (mean age= 44.00 years old, SD= 12.39, 19 males and 33 females) and 49 HC (mean age=42.10 years old,
SD= 15.93, 20 males and 29 females).

The main dataset (the discovery and replication sample) comprises individuals from the Behavioral Brain Research Project of
Chinese Personality (BBP), which was launched in September 2019 (still in progress) to recruit participants from that year’s
freshmen at Southwest University, Chongqing, China. The HCP dataset provides high-quality behavioral/demographic and
imaging data from healthy young adults (https://www.humanconnectome.org/). The classification dataset involved 101
participants, including 52 patients with insomnia disorder (ID) and 49 healthy controls (HC).

The main dataset (the discovery and replication sample) comprises individuals from the Behavioral Brain Research Project of
Chinese Personality (BBP), which was launched in September 2019 (still in progress) to recruit participants from that year’s
freshmen at Southwest University, Chongqing, China. The HCP consortium database was freely available at https://
db.humanconnectome.org/. Part of the classification dataset was collected from the Sleep Center, Department of Brain
Disease of Chongqing Traditional Chinese Medicine Hospital (CTCMH), which included 25 ID and 36 HC participants (referred
as CTCMH dataset) and the remaining part of the classification dataset is from the Sleep and Neuroimaging Center,
Southwest University (referred as SNIC dataset).

The current study complies with ethical regulations for research on human participants. The research projects were approved
by the local institutional review boards, and written informed consent was obtained from each participant in accordance with
the Declaration of Helsinki.

The main discovery dataset (n=687) comprises individuals from the Behavioral Brain Research Project of Chinese Personality (BBP), the sample
size was determined based on the inclusion and exclusion criterion related to our research question. The robustness of the main findings was
further replicated and generalized to several unseen independent datasets. Critically, the identified sleep-health related connectome showed
diagnostic potential for insomnia disorder.

For the discovery dataset, 25 participants were excluded due to excessive head motion during scanning (e.g., with a mean framewise
displacement [FD] larger than 0.3 mm). For the replication dataset, 29 participants were excluded due to excessive head motion during
scanning (e.g., with a mean framewise displacement [FD] larger than 0.3 mm). For the HCP dataset, 46 participants were excluded based on
the exclusion criteria indicated as follows: (1) participants with missing values on demographic variables such as age, sex, education, BMI, and
race or family information; (2) participants with a history of hyper/hypothyroidism or history of other endocrine problems; (3) women who
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Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Preprocessing

Preprocessing software

had recently given birth; and (4) participants having a mean FD more than 0.3 mm. Importantly, to exclude the influence of shared genetic
and environmental factors, we randomly kept one subject from each family, resulting in 435 final unrelated subjects. For the classification
dataset, participants with any findings of pathological brain MRI as well as ineligibility for MRI scanning (any type of metal implant) were
excluded in the study. Eight participants were excluded due to excessive head motion during the scanning (e.g., with a mean FD larger than
0.3 mm), resulting in a final sample of 52 ID patients and 49 HC.

We replicated the PLS procedure conducted in the discovery dataset((n=687)) with the replication dataset(n=628).

Not applicable. The discovery and replication sample, as well as the HCP sample only included one group thus no randomization was
performed. The classification dataset included a sample of 52 insomnia disorder patients and 49 health controls. Patients with insomnia
disorder were diagnosed by experienced hospital psychiatrists according to the International Classification of Sleep Disorders: Diagnostic and
Coding Manual, 3rd ed. and insomnia symptoms has lasted at least three nights a week for more than 3 months. To this end, no
randomization was performed for the classification dataset.

Given that the current study is resting-state and no between-subject design was employed, blinding is not relevant to the data collection and
analysis.

Resting-state

During the resting-state scanning, a fixation cross was displayed as images were acquired. Participants were instructed
to stay awake, keep their eyes open, fixate on the displayed crosshair, and remain still.

Given the present study is about resting-state fMRI, no behavioral performance measures were applied.

functional and structural

3 tesla (all datasets)

Functional MRI data for the discovery and replication sample was acquired using a blood oxygen level-dependent
(BOLD-weighted) sequence (TR = 2000 ms; TE = 30 ms; slices = 62; slice thickness = 2 mm; FOV = 224 × 224 mm2; flip
angle = 90°; resolution matrix = 112 × 112; voxel size=2× 2 ×2 mm3; phase encoding direction = PC » AC). Full details of
the acquisition parameters for the HCP data can be found in the study of Kamil et al.,2013. Functional MRI data for the
classification sample was acquired using an echo-planar imaging (EPI) sequence (TR/TE = 1500/29 ms, flip angle = 90°,
resolution matrix = 64 × 64, voxel size = 3 ×3 ×3 mm3, FOV = 192 × 192 mm2, axial slices = 25, thickness/ gap = 5/0.5
mm).

A whole brain scan was used

For the discovery and replication sample, the preprocessing steps were performed using the publicly available CONN
functional connectivity toolbox (version 20.b; https://www.nitrc.org/projects/conn), together with SPM12 (Wellcome




