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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

Data exclusions

Replication

District of Helsinki and Uusimaa (HUS) approved the FinnGen study protocol (number HUS/990/2017). The FinnGen study is approved by the THL (approval number
THL/2031/6.02.00/2017, amendments THL/1101/5.05.00/2017, THL/341/6.02.00/2018, THL/2222/6.02.00/2018, THL/283/6.02.00/2019 and
THL/1721/5.05.00/2019), the Digital and Population Data Service Agency (VRK43431/2017-3, VRK/6909/2018-3 and VRK/4415/2019-3), the Social Insurance
Institution (KELA) (KELA 58/522/2017, KELA 131/522/2018, KELA 70/522/2019 and KELA 98/522/2019) and Statistics Finland (TK-53-1041-17). Supporting genome-
wide association data supporting the findings of this study are publicly available on request from the UK Biobank (https://www.ukbiobank.ac.uk/) and the
Netherlands Twin Register (https://www.nimhgenetics.org/download-tool/NTR). All source data are provided with this paper.

This study was compliant with the policy on reporting on sex and gender. Sex was self-reported and carefully considered in
our study and the statistical models include sex as a covariate adjustment used to estimate the association between genetic
variants and healthcare costs as well as the causal effects between exposures and healthcare costs. We reported causal
estimates stratified by sex in Figure 4B.

This study was compliant with the policy in reporting race, ethnicity, or other socially relevant groupings. Ancestry was
considered using principal components of genetic ancestry and the statistical models included ancestry as a covariate
adjustment in the genome-wide association analyses. This study did not analyze differences between socially constructed
groupings and did not use them as proxies for other features.

We included 373,160 FinnGen participants (data freeze 8) followed-up to a maximum of 22 years. The average age at
baseline (i.e., date of DNA sample collection) was 54 years old and 56% of the study cohort was female.

This study utilized data from the FinnGen Study, which is an ongoing prospective cohort study aiming to recruit 520,000
individuals by combining population-based legacy cohorts, disease-based cohorts, and volunteers recruited by biobanks. The
average age at baseline (i.e., date of DNA sample collection) is 54 years old and 56% of the study cohort is female.
Participants are linked to national health registries that provide rich longitudinal information. Such registries include the
Register of Primary Health Care Visits (AvoHILMO) which captures outpatient visits, the Care Register for Health Care (HILMO)
which captures hospital visits, and the Medication Reimbursement Register (Kela). Individual-level genotypes and register
data from FinnGen participants can be accessed by approved researchers via the Fin-genious portal (https://site.fingenious.fi/
en/) hosted by the Finnish Biobank Cooperative FinBB (https://finbb.fi/en/). Data release to FinBB is timed to the bi-annual
public release of FG summary results which occurs twelve months after FG consortium members can start working with the
data.

Given that the study participants in FinnGen may differ from the entire Finnish population due to its hospital-based
recruitment (e.g., individuals in FinnGen are typically sicker and have higher disease prevalence), we adjusted the study
cohort in FinnGen to the entire Finnish population using inverse probability weights in a subsequent sensitivity analysis. We
used the calibration weighting method, which uses the marginal proportions of variables to adjust the sample weights to
satisfy the population margins. We used the following five health and sociodemographic characteristics: age, gender,
education, occupation, and region of birth.

The Coordinating Ethics Committee of the Hospital District of Helsinki and Uusimaa (HUS) approved the FinnGen study
protocol (number HUS/990/2017). The FinnGen study is approved by the THL (approval number THL/2031/6.02.00/2017,
amendments THL/1101/5.05.00/2017, THL/341/6.02.00/2018, THL/2222/6.02.00/2018, THL/283/6.02.00/2019 and
THL/1721/5.05.00/2019), the Digital and Population Data Service Agency (VRK43431/2017-3, VRK/6909/2018-3 and
VRK/4415/2019-3), the Social Insurance Institution (KELA) (KELA 58/522/2017, KELA 131/522/2018, KELA 70/522/2019 and
KELA 98/522/2019) and Statistics Finland (TK-53-1041-17).

In FinnGen, 373,160 individuals after data exclusion were used. In the UK Biobank, 307,048 individuals after data exclusion were used. In the
Netherlands Twin Register, 16,726 individuals were used after data exclusion. Sample sizes were determined by the number of individuals
who were genotyped and passed quality control. The number of individuals used sufficient statistical power to detect significant causal effects
between exposures and outcomes.

Individuals with end of follow-up before baseline, without genetic data, and without cost data were excluded.

Replication studies were successfully conducted both in the UK Biobank and Netherlands Twin Register. Using the available-upon-request




