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IMPORTANCE Mendelian randomization (MR) studies use genetic variation associated with
modifiable exposures to assess their possible causal relationship with outcomes and aim to
reduce potential bias from confounding and reverse causation.

OBJECTIVE To develop the STROBE-MR Statement as a stand-alone extension to the STROBE
(Strengthening the Reporting of Observational Studies in Epidemiology) guideline for the
reporting of MR studies.

DESIGN, SETTING, AND PARTICIPANTS The development of the STROBE-MR Statement
followed the Enhancing the Quality and Transparency of Health Research (EQUATOR)
framework guidance and used the STROBE Statement as a starting point to draft a checklist
tailored to MR studies. The project was initiated in 2018 by reviewing the literature on the
reporting of instrumental variable and MR studies. A group of 17 experts, including MR
methodologists, MR study design users, developers of previous reporting guidelines, and
journal editors, participated in a workshop in May 2019 to define the scope of the Statement
and draft the checklist. The draft checklist was published as a preprint in July 2019 and
discussed on the preprint platform, in social media, and at the 4th Mendelian Randomization
Conference. The checklist was then revised based on comments, further refined through
2020, and finalized in July 2021.

FINDINGS The STROBE-MR checklist is organized into 6 sections (Title and Abstract,
Introduction, Methods, Results, Discussion, and Other Information) and includes 20 main
items and 30 subitems. It covers both 1-sample and 2-sample MR studies that assess 1 or
multiple exposures and outcomes, and addresses MR studies that follow a genome-wide
association study and are reported in the same article. The checklist asks authors to justify
why MR is a helpful method to address the study question and state prespecified causal
hypotheses. The measurement, quality, and selection of genetic variants must be described
and attempts to assess validity of MR-specific assumptions should be well reported.
An item on data sharing includes reporting when the data and statistical code required to
replicate the analyses can be accessed.

CONCLUSIONS AND RELEVANCE STROBE-MR provides guidelines for reporting MR studies.
Improved reporting of these studies could facilitate their evaluation by editors, peer
reviewers, researchers, clinicians, and other readers, and enhance the interpretation
of their results.
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M endelian randomization is a method that uses genetic
variation associated with modifiable exposures (or risk
factors) to assess their possible causal relationship with

outcomes, and aims to reduce bias from confounding, including re-
verse causation, in epidemiological studies.1-3 Mendelian random-
ization studies use genetic variants, typically single-nucleotide poly-
morphisms (SNPs), that are reliably associated with exposures of
interest but do not vary with the correlated lifestyle or socioeco-
nomic factors that may confound conventional observational asso-
ciations. In recent decades, the number of published mendelian ran-
domization studies has increased rapidly, from 1 report in 2003 to
more than 800 articles in 2020. Recent studies have addressed top-
ics as diverse as IL-6 receptor inhibition and prognosis of COVID-19,4

cannabis use and risk of schizophrenia,5 and association of educa-
tion and intelligence with risk of Alzheimer disease.6

The use of genetic variants for testing hypotheses of causal in-
ference regarding the potential relationship between modifiable ex-
posures and health outcomes depends on the gene-environment
equivalence assumption, that modification of the exposure by ge-
netic variation will have the same downstream influence on the out-
come as if the exposure were modified through an environmental in-
tervention (including lifestyle and pharmaceutical factors).7 As noted
by Emdin et al,2 “[m]endelian randomization rests on 3 main assump-
tions: (1) the genetic variant is associated with the risk factor; (2) the
genetic variant is not associated with confounders; and (3) the ge-
netic variant influences the outcome only through the risk factor.”

Mendelian randomization can be applied within the instrumen-
tal variable framework, if specific assumptions are met. Assump-
tions are violated if, for example, there is horizontal pleiotropy, in
which the genetic variant influences the outcome independently of
the risk factor. Also, the variant could be in linkage disequilibrium
with another variant that is associated with the outcome or could
vary by ancestry.8,9 Misleading inferences can be generated in
mendelian randomization analyses if the relationships relating the
exposure to the outcome are misspecified, for example, if the geno-
type directly affects the outcome, which then affects the putative
exposure (ie, reverse causation).

Despite increasing relevance and popularity of mendelian ran-
domization studies, their reporting is often incomplete, which may
limit the credibility of potential causal inference.10-12 Reporting
guidelines, such as the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) guideline,13 can improve
reporting quality.14 STROBE-MR was developed as a guideline
for reporting mendelian randomization studies. It is accompanied
by an Explanation and Elaboration (E&E) document,15 which
gives the rationale for each item in the checklist and examples of
good reporting. This Special Communication describes the devel-
opment of the STROBE-MR Statement and includes the checklist of
recommended items for inclusion in reports of mendelian random-
ization studies.

STROBE-MR Development Methods
Initial Steps
With increasing evidence that reporting quality of many mendelian
randomization studies is inadequate,10-12 the core group (V.W.S.,
R.C.R., G.D.S., M.E., J.B.R.) established the STROBE-MR project in

2018. Development of STROBE-MR was informed by the Enhanc-
ing the Quality and Transparency of Health Research (EQUATOR)
Network’s methodological framework for guideline development.14

First, the literature on the reporting of instrumental variable and
mendelian randomization studies was reviewed to identify defi-
ciencies in reporting and previous guidance. Keywords in the article
title (instrumental variable OR mendelian randomization) were
combined with reporting in the title or abstract. The search was
performed in the PubMed database and updated several times dur-
ing the process of developing the guidance, with the last update on
July 8, 2021. Additional literature searches were conducted to
identify methodological articles or examples of good reporting.

Second, funding was obtained for the guideline initiative and,
specifically, for a face-to-face meeting. A list of potential partici-
pants was developed based on the networks of the project’s core
group and literature searches. Experts in various fields were in-
vited, ranging from mendelian randomization methodologists and
authors of previous reporting guidelines to frequent mendelian ran-
domization study design users and scientific journal editors. The list
of the 17 meeting participants is available on Open Science Frame-
work (https://osf.io/fpb8g/).16

Meeting Preparation
In preparation for the meeting, the core group generated a draft
checklist with items that should be reported in mendelian random-
ization studies. Built on STROBE, the list focused on mendelian
randomization–specific assumptions, methods of assessment of
their potential violations, and the reporting of data and data
sources used in mendelian randomization studies. The draft check-
list was tested on a random sample of original articles published in
2018, reporting on mendelian randomization study. PubMed was
searched for eligible articles using the MESH term mendelian ran-
domization analysis and free text terms mendelian randomization
and mendelian randomisation in the title or abstract.

Of 404 potentially eligible articles (as of April 1, 2019), 20 were
randomly selected and scanned to determine whether they
contained original research. If not, additional articles were ran-
domly selected until 20 reports of mendelian randomization stud-
ies were assessed (of which 10 used a 1-sample and 10 a 2-sample
mendelian randomization study design). The sample size of 20 was
a pragmatic choice of number of publications that could be
reviewed in detail before the meeting in May 2019. The purpose of

Key Points
Question What information should be included in reports of
mendelian randomization (MR) studies?

Findings An international expert committee, informed by the
methodological framework for guideline development of the
Enhancing the Quality and Transparency of Health Research
(EQUATOR) Network and using a consensus process, developed
the STROBE-MR checklist, which includes 20 main items and 30
subitems for reporting the results of MR studies.

Meaning Use of the STROBE-MR reporting guideline for MR
studies could facilitate evaluation by editors, peer reviewers,
researchers, clinicians, and other readers, and enhance the
interpretation of their results.
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this pilot review was to better understand the clarity of items on
the first checklist draft and to support the literature on reporting
deficiencies. It was not intended to be a systematic review. The
draft checklist was sent to meeting participants on May 1, 2019,
along with the meeting agenda, the EQUATOR guidance on devel-
oping reporting guidelines,14 the STROBE Statement13 and E&E
document,17 and other background articles. A formal Delphi pro-
cess was not performed.

Consensus Meeting
The literature review and pilot study results were presented at
a 2-day face-to-face meeting, which took place May 16-17, 2019,
at the Medical Research Council Integrative Epidemiology
Unit at the University of Bristol. The meeting described the ratio-
nale and steps of developing reporting guidelines and included ses-
sions on the empirical evidence on the reporting of instrumental
variable and mendelian randomization studies, discussions of the
draft checklist, and a session on the publication of STROBE-MR.
Selected items were discussed in more detail and a meeting par-
ticipant was assigned to every item according to expertise and
availability. These “item leaders” were tasked with finalizing the
wording and covering the item in the E&E document.15 The agenda
of the meeting and other meeting materials are available on Open
Science Framework.16

Further Consultation and E&E
The draft checklist was published as a preprint in July 201918 and
debated on the preprint platform, Twitter, and at the 4th Mendelian
Randomization Conference.19 As of July 2021, the preprint had
been viewed more than 5000 times and downloaded more
than 3500 times.18 All the comments received at the Mendelian

Randomization Conference or obtained from the preprint platform
and tweets were subsequently discussed in the core team’s video
conferences during 2019 and 2020, and implemented in the check-
list, as appropriate.

In parallel, the group developed the E&E document. The item
leaders wrote a paragraph explaining the rationale for each of their
items and provided examples of good reporting for inclusion in the
E&E document.15 A glossary of commonly used terms in mendelian
randomization studies was also prepared, drawing on the work of
Davies et al3 and Wade et al.20 Supplementary educational mate-
rial was included relating to the key assumptions underlying
mendelian randomization studies, their assessment and falsifica-
tion, and the interpretation of potential causal effect estimates. An
abridged version of the STROBE-MR glossary is included in the pre-
sent article (Table 1).

Results
Scope of STROBE-MR
The group agreed that the guidelines should apply to studies
that use properties of germline genetic variation to strengthen
potential causal inference of modifiable exposures on outcomes.
The guidelines are tailored to the majority of such studies that
use an instrumental variable framework. They cover both 1-sample
and 2-sample mendelian randomization studies that assess
or multiple exposures and outcomes and mendelian randomiza-
tion studies that follow a genome-wide association study and
are reported in the same article. For mendelian randomization
studies that do not use instrumental variable estimation (eg, some
studies of gene-by-environment interaction21), some items of the

Table 1. Glossary of Commonly Used Terms in Mendelian Randomization Studiesa

Term Explanation
Mendelian randomization (MR) A method that uses genetic variation to strengthen possible causal inference regarding modifiable exposures influencing

risk of disease or other outcomes. Most MR studies are implemented within an instrumental variable framework, using
genetic variants as instrumental variables.

1-Sample MR A type of MR study in which a single sample of individuals is used to estimate the genetic variant–exposure and genetic
variant–outcome associations. This approach requires that the genetic variants, exposures, and outcomes are all
measured in the same sample and individual-level data are available on all participants.

2-Sample MR A type of MR study in which the genetic variant–exposure and genetic variant–outcome associations are estimated in
different samples and combined using meta-analysis tools. This approach requires summary-level statistics of the
association of each genetic variant in the 2 samples. It does not require individual-level data.

Instrumental variables (IVs) Variables associated with the exposure of interest, that are not related to confounders, and that affect the outcome only
through the exposure.

IV assumptions (core assumptions
in MR studies)

Relevance assumption: The genetic variants are associated with the exposure of interest.
Independence assumption: The genetic variants share no unmeasured cause with the outcome.
Exclusion restriction assumption: The genetic variants do not affect the outcome except through their potential effect on
the exposure of interest.

Gene-environment equivalence The notion that differences in an exposure induced by genetic variation will produce the same downstream effects on
health outcomes as differences in the exposure produced by environmental influences.

Genetic variant A variation in the DNA sequence that is found within a population. Typically, a single-nucleotide polymorphism.

Single-nucleotide polymorphism
(SNP)

A genetic variant in which a single base pair in the DNA varies across the population, at an appreciable frequency. SNPs
typically have 2 alleles (eg, adenine, cytosine, guanine, or thiamine). If the SNP is associated with the trait, then 1 allele
will be associated with a higher value of the trait, the other with a lower value. In MR studies, SNPs are the most common
genetic variants used as IVs for a modifiable exposure.

Allele score A single variable produced by combining information from several SNPs that are associated with a trait or phenotype
(eg, blood pressure), which can be used to predict the exposure in an MR study. An allele score is sometimes also referred
to as genetic risk score, polygenic score, genetic prediction score, etc.

Linkage disequilibrium The nonrandom association of alleles at 2 or more loci. This normally occurs within a small region of the genome in the
general population. This is a potential source of bias in MR studies.

Horizontal pleiotropy A situation in which genetic variants affect the outcome via pathways independent of the exposure. This is a violation of
the exclusion restriction assumption and a source of bias in MR studies.

a Adapted from Davies et al3 and Wade et al.20
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STROBE-MR checklist will not be applicable. The STROBE-MR
guidelines do not apply to genome-wide association studies,
which are covered by STREGA22 (Strengthening the Reporting of
Genetic Association Studies), sequencing studies, expression stud-
ies, or the traditional observational epidemiology studies covered
by STROBE.13

Literature Review and Test of Draft Checklist
The literature review identified only a few articles that specifically
addressed the reporting of instrumental variable or mendelian ran-
domization studies. Most articles were reviewed before the May
2019 meeting10-12,23,24 and discussed at the meeting. Two more re-
cent articles published after the meeting were also reviewed.25,26

Systematic reviews of reporting quality in mendelian randomiza-
tion studies indicate that many reports of mendelian randomiza-
tion studies do not clearly state or examine the various assump-
tions of mendelian randomization methods and report insufficient
details on the data sources.10-12 Testing the draft checklist on the
sample of 20 mendelian randomization articles published in 2018
confirmed these deficiencies. For example, none of the 10 2-sample
mendelian randomization studies described the underlying expo-
sure and outcome study populations in detail, compared them, or
discussed sample overlap. Only 10 studies (50%) reported efforts
to test and correct for possible pleiotropy. Details on the imputa-
tion of missing genetic data or minor allele frequency cutoffs were
missing in 11 of the 20 articles reviewed (55%). Information on the
strength of genetic instrument was reported in 10 (50%) of the 20
studies. Ten (50%) of the surveyed publications lacked a discus-
sion of clinical or public health relevance, and 13 (65%) did not ad-
dress the generalizability of the study results. The pilot testing
of the draft checklist informed discussions on revising and refining
the STROBE-MR checklist and helped assess clarity of the items. The
presentation on the review made at the meeting is available on Open
Science Framework.16

STROBE-MR Checklist
The STROBE-MR checklist consists of 20 items (Table 2) that
should be addressed when reporting a mendelian randomization
study. Similar to the STROBE checklist,13 the items are grouped
into sections Title and Abstract (item 1), Introduction (items 2-3),
Methods (items 4-9), Results (items 10-13), Discussion (items
14-17), and Other Information (items 18-20). Some items contain
several subitems related to issues within the same topic. In using
the checklist, authors should address all items and subitems, even
if some information will have to be reported in the supplementary
materials due to space restrictions.

Compared with the original STROBE checklist,13 which in-
cluded 22 items and 18 subitems, STROBE-MR has 2 fewer
items (20) but 12 more subitems (30). Only 1 subitem (No. 6d)
remained unchanged (Table 2). All other items and subitems
were modified to address requirements specific to reporting
of mendelian randomization studies. Briefly, as suggested by
Hernán,27 in the Introduction the authors should address whether
potential causality between exposure and outcome is plausible,
justify why mendelian randomization helps to address the ques-
tion, and describe the causal hypotheses. In the Methods section,
investigators should describe the setting, participants, measure-
ment, quality control and selection of genetic variants, and the

diagnostic criteria for the outcome of interest for each data source
used. Authors should state the 3 core instrumental variable
assumptions for the main analysis (relevance, independence, and
exclusion restriction; see Table 1), state assumptions for any addi-
tional or sensitivity analysis, and provide a detailed description of
the statistical methods and statistics used.

In the Results section, authors should summarize the number
of individuals at each stage (eg, by using a flow diagram) and the phe-
notypic exposures and outcomes. The justification for similarity of
the genetic variant–exposure associations between the exposure and
outcome samples and the overlapping number of individuals in both
samples should be reported for 2-sample mendelian randomiza-
tion studies. Reporting of the main results should include the asso-
ciations between genetic variant(s) and exposure and between the
genetic variant(s) and outcome, as well as the mendelian random-
ization estimates of the relationship between the exposure and out-
come. STROBE-MR gives much emphasis on the transparent report-
ing of assessments of the validity of the assumptions and sensitivity
analyses to assess the robustness of the main results to violations
of the assumptions.

In the Discussion section, after summarizing the main results,
authors should discuss limitations of the study, focusing on the
validity of the instrumental variable assumptions, other sources of
potential bias, and imprecision. They should provide a cautious
overall interpretation of results and discuss the underlying biologi-
cal mechanisms that could drive a potential causal relationship
between the investigated exposure and the outcome. The clinical
or public health policy relevance should be addressed. Under Other
Information, authors should provide information to allow others
access to the data used and the statistical code needed to replicate
the analyses.

Discussion
STROBE-MR was developed to guide authors in reporting mendelian
randomization studies, supporting editors and reviewers when con-
sidering such studies for publication, and helping readers when criti-
cally appraising published articles to decide whether the results are
valid and useful. The STROBE checklist was used as the point of de-
parture, thoroughly modifying and adapting it to mendelian ran-
domization studies through an open process in accordance with the
guidance for developers of reporting guidelines.14 The relevant em-
pirical evidence on the reporting of mendelian randomization stud-
ies was reviewed, and the first draft of the STROBE-MR checklist was
piloted on recently published mendelian randomization studies, with
consecutive drafts subjected to an extensive iterative process of con-
sultation. Thus, the checklist presented herein is based on input from
a large number of individuals with diverse backgrounds and per-
spectives. The comprehensive E&E document,15 which is intended
for use alongside the checklist, also benefited greatly from this con-
sultation process.

The publication of the STROBE-MR Statement, together with
the E&E document,15 is a first step toward implementing these
reporting guidelines. Next steps include encouraging journals to
endorse and support adherence to this guideline, for example,
by making materials available on the EQUATOR Network web-
site.28 Furthermore, this group will collaborate with researchers to
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Table 2. STROBE-MR Checklist of Recommended Items to Address in Reports of Mendelian Randomization Studiesa

Item No. Section Checklist item
Title and Abstract

1 Title and abstract Indicate mendelian randomization (MR) as the study’s design in the title and/or the abstract if that is a main purpose
of the study.

Introduction

2 Background Explain the scientific background and rationale for the reported study. What is the exposure? Is a potential causal
relationship between exposure and outcome plausible? Justify why MR is a helpful method to address the study
question.

3 Objectives State specific objectives clearly, including prespecified causal hypotheses (if any). State that MR is a method that,
under specific assumptions, intends to estimate causal effects.

Methods

4 Study design
and data sources

Present key elements of the study design early in the article. Consider including a table listing sources of data for all
phases of the study. For each data source contributing to the analysis, describe the following:

a Setting: Describe the study design and the underlying population, if possible. Describe the setting, locations, and
relevant dates, including periods of recruitment, exposure, follow-up, and data collection, when available.

b Participants: Report the eligibility criteria and the sources and methods of selection of participants. Report the
sample size and whether any power or sample size calculations were carried out prior to the main analysis.

c Describe measurement, quality control, and selection of genetic variants.

d For each exposure, outcome, and other relevant variables, describe methods of assessment and diagnostic criteria
for diseases.

e Provide details of ethics committee approval and participant informed consent, if relevant.

5 Assumptions Explicitly state the 3 core instrumental variable (IV) assumptions for the main analysis (relevance, independence,
and exclusion restriction), as well assumptions for any additional or sensitivity analysis.

6 Statistical methods:
main analysis

Describe statistical methods and statistics used.

a Describe how quantitative variables were handled in the analyses (ie, scale, units, model).

b Describe how genetic variants were handled in the analyses and, if applicable, how their weights were selected.

c Describe the MR estimator (eg, 2-stage least squares, Wald ratio) and related statistics. Detail the included
covariates and, in case of 2-sample MR, whether the same covariate set was used for adjustment in the 2 samples.

d Explain how missing data were addressed.

e If applicable, indicate how multiple testing was addressed.

7 Assessment of assumptions Describe any methods or prior knowledge used to assess the assumptions or justify their validity.

8 Sensitivity analyses
and additional analyses

Describe any sensitivity analyses or additional analyses performed (eg, comparison of effect estimates from different
approaches, independent replication, bias analytic techniques, validation of instruments, simulations).

9 Software and
preregistration
a Name statistical software and package(s), including version and settings used.

b State whether the study protocol and details were preregistered (as well as when and where).

Results

10 Descriptive data

a Report the numbers of individuals at each stage of included studies and reasons for exclusion. Consider use
of a flow diagram.

b Report summary statistics for phenotypic exposure(s), outcome(s), and other relevant variables (eg, means, SDs,
proportions).

c If the data sources include meta-analyses of previous studies, provide the assessments of heterogeneity across
these studies.

d For 2-sample MR:
i. Provide justification of the similarity of the genetic variant–exposure associations between the exposure and
outcome samples.
ii. Provide information on the number of individuals who overlap between the exposure and outcome studies.

11 Main results

a Report the associations between genetic variant and exposure and between genetic variant and outcome, preferably
on an interpretable scale.

b Report MR estimates of the relationship between exposure and outcome and the measures of uncertainty from the
MR analysis, on an interpretable scale, such as odds ratio or relative risk per SD difference.

c If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period.

d Consider plots to visualize results (eg, forest plot, scatterplot of associations between genetic variants and outcome
vs between genetic variants and exposure).

12 Assessment
of assumptions
a Report the assessment of the validity of the assumptions.

b Report any additional statistics (eg, assessments of heterogeneity across genetic variants, such as I2, Q statistic,
or E-value).

(continued)
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translate the reporting guideline into different languages; the STROBE
Statement has been translated from English into Chinese, Spanish,
German, Italian, Japanese, Persian, Portuguese, and Greek.28

Mendelian randomization is an active and constantly develop-
ing field, and these guidelines will therefore likely require periodic
updates. Specifically, it is anticipated that increases in data avail-
ability, including from novel global sequencing and genome-wide
genotyping, within-family designs, and efforts to link health care da-
tabases, may require updates to these guidelines. As methods con-
tinue to be developed to address new or existing challenges, the
guidelines will also be updated accordingly. This group will con-
tinue to monitor the literature to help maintain the guidance, par-
ticularly the checklist.

The STROBE-MR Statement should not be interpreted as an at-
tempt to prescribe reporting mendelian randomization studies in a
rigid format that codifies style, methods, or terminology. The inten-
tion is solely to provide guidance on how to report mendelian ran-
domization research clearly and comprehensively. The checklist items
should be addressed in sufficient detail and with clarity somewhere
in an article, but the order and format for presenting information de-
pend on author preferences and journal style. Moreover, reporting
guidelines are not recommendations for designing or conducting stud-
ies, although they may contribute to improving methodology.14 While
clarity of reporting is a prerequisite to evaluation, the checklist is not
an instrument to evaluate mendelian randomization research qual-
ity, and it should not be used for this purpose.29

Limitations
This statement has several limitations. First, the statement at-
tempts to provide comprehensive reporting guidelines and
describe their generation, but does not describe all methods
that can be used to assess all of the assumptions that are required
within a mendelian randomization study. Nevertheless, the ma-
jor assumptions and commonly used methods to assess their
validity have been described. Second, as with any consensus
document, feedback from the community has been sought and
incorporated, and future iterations of this document will be up-
dated to incorporate further feedback from individuals interested
in undertaking and interpreting mendelian randomization studies.
Thus, the process of properly describing and reporting mendelian
randomization studies is an evolving field and will be updated
as appropriate. Third, a systematic review has not been under-
taken to better understand reporting deficiencies in mendelian ran-
domization studies.

Conclusions
STROBE-MR provides guidelines for reporting mendelian ran-
domization studies. Improved reporting of these studies could
facilitate their evaluation by editors, peer reviewers, researchers,
clinicians, and other readers, and enhance the interpretation of
their results.

Table 2. STROBE-MR Checklist of Recommended Items to Address in Reports of Mendelian Randomization Studiesa (continued)

Item No. Section Checklist item
13 Sensitivity analyses

and additional analyses
a Report any sensitivity analyses to assess the robustness of the main results to violations of the assumptions.

b Report results from other sensitivity analyses or additional analyses.

c Report any assessment of the direction of the causal relationship (eg, bidirectional MR).

d When relevant, report and compare with estimates from non-MR analyses.

e Consider additional plots to visualize results (eg, leave-one-out analyses).

Discussion

14 Key results Summarize key results with reference to study objectives.

15 Limitations Discuss limitations of the study, taking into account the validity of the IV assumptions, other sources of potential
bias, and imprecision. Discuss both direction and magnitude of any potential bias and any efforts to address them.

16 Interpretation

a Meaning: Give a cautious overall interpretation of results in the context of their limitations and in comparison
with other studies.

b Mechanism: Discuss underlying biological mechanisms that could drive a potential causal relationship between the
investigated exposure and the outcome, and whether the gene-environment equivalence assumption is reasonable.
Use causal language carefully, clarifying that IV estimates may provide causal effects only under certain assumptions.

c Clinical relevance: Discuss whether the results have clinical or public policy relevance, and to what extent they
inform effect sizes of possible interventions.

17 Generalizability Discuss the generalizability of the study results (a) to other populations, (b) across other exposure periods/timings,
and (c) across other levels of exposure.

Other Information

18 Funding Describe sources of funding and the role of funders in the present study and, if applicable, sources of funding for the
databases and original study or studies on which the present study is based.

19 Data and data sharing Provide the data used to perform all analyses or report where and how the data can be accessed, and reference these
sources in the article. Provide the statistical code needed to reproduce the results in the article or report whether
the code is publicly accessible and, if so, where.

20 Conflicts of interest All authors should declare all potential conflicts of interest.
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