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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size
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Summary statistics for this study have been deposited in the Leipzig Health Atlas under accession code 8VK7H50F6P-6 (https://www.health-atlas.de/assays/88).
Further data are provided in the Supplementary Data file. The raw individual level data are protected and are not publicly available due to data privacy laws but can
be requested from individual studies. Data of the Rhineland study can be requested by researchers in accordance with the Rhineland Study’s Data Use and Access
Policy (RS-DUAC@dzne.de). Access to CHRIS data can be provided for research purposes upon request to the CHRIS Access Committee
(access.request.biomedicine@eurac.edu). Data of the LIFE-Adult-Study are available based on written project agreements and data transfer agreements according
to the centre’s data use and access policies. ARIC data from visit 1 to visit 5 are available through the Biologic Specimen and Data Repository Information
Coordinating Center (BioLINCC). Data that are not yet available through BioLINCC are available upon request through the ARIC Coordinating Center at the University
of North Carolina. Data sets used in the study are Ensembl 2018 (http://www.ensembl.org/index.html), CADD (https://cadd.gs.washington.edu/download), GTEx V8
(https://gtexportal.org/home/protectedDataAccess), pan-UKBB (https://pan.ukbb.broadinstitute.org/downloads/) FinnGen (https://www.finngen.fi/en/
access_results) and publicly available summary statistics for sex hormones (https://www.ebi.ac.uk/gwas/publications/32042192), xQTLs (https://
yanglab.westlake.edu.cn/software/smr/#DataResource) as well as intake of coffee and tea (https://yanglab.westlake.edu.cn/pub_data.html).

Assigned biological sex was considered in the study design. We provided sex-specific and sex-combined analysis results. We
also performed genetic sex-interaction analyses.

Genetic ancestry of study participants was collected according to self-reported ancestries. Only individuals with European
ancestry were included in this study, since sample sizes of other ethnicities were too small to be analysed.

We performed a meta-analysis of four studies. Study-wise mean age ranged from 45 to 76 years, the fraction of smokers
varied between 6% and 20%. Sex ratios were balanced across all studies (51%-56% females).

Different recruitment modalities of participating studies are provided as short study descriptions or specific publications of
the respective cohorts.

All participating studies were approved by respective ethics committees, namely the ethics committee of the University of
Bonn, Medical Faculty (reference ID: 338/15), the Ethics Committee of the Health Authority of the Autonomous Province of
Bolzano (Südtiroler Sanitätsbetrieb/Azienda Sanitaria dell’Alto Adige; protocol No. 21/2011, 19 April 2011), the ethics
committee of the University of Leipzig, Germany (Reg. No. for LIFE-Adult: 263-2009-14122009 and 201/17-ek), and each
institution of the ARIC study has Institutional Review Board approval.

Due to the hypothesis-free nature of genome-wide association studies, we used the maximum number of available sample sizes for the traits
considered in this study. Sample size was determined on a per-variant basis by counting all individuals where the genetic variant successfully




