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[bookmark: _Toc417392411]STUDY POPULATIONS
In total, nine prospective follow-up studies (Table S1) contributed with cardiovascular outcome information and there was no overlap between individual study participants. In the observational association between BMI and cardiovascular disease, up to 50 117 individuals with up to 3826 incident cardiovascular events were included. In the association between the genetic score and cardiovascular diseases, up to 22 193 individuals with up to 3062 incident cardiovascular events contributed. The association between the genetic score and BMI was derived from an extended dataset of 25 study populations with 81 764 individuals (Table S2). The IV analysis was based on those cohorts contributing to associations of score with BMI and/or one or several outcomes.
[bookmark: _Toc417392412]MORGAM STUDY DETAILS
The MORGAM cohort (Monitoring of trends and determinants in Cardiovascular disease, Risk, Genetics, Archiving and Monograph) is a consortium of cohort studies, whose data have been harmonized into one database for joint analysis1. For the current analysis, MORGAM includes the following cohorts: Brianza 01, 02 and 03 (Italy); the placebo cohort of the ATBC Study (Finland); Lille, Strasbourg and Toulouse cohorts of the PRIME study (France); and Belfast cohort of the PRIME study (Northern Ireland). The analyses performed in MORGAM used the cohort as covariate to reduce possible cohort specific confounding.
[bookmark: _Toc417392413]NFBC STUDY DETAILS
The two cohorts of women and newborns were collected at 20-year intervals from the provinces of Oulu and Lapland: the younger cohort set with an expected date of birth between 1.7.1985- 30.6.1986, comprising 9362 mothers and 9479 children (NFBC 1986), and the older with an expected date of birth in 1966, comprising of 12068 mothers and 12231 children (NFBC 1966).   The University of Oulu Ethics Committee and the Ethical Committee of Northern Ostrobothnia Hospital District have approved the study. The offspring were followed-up at the multiple ages including clinical data collection with blood draw at age 16 years (NFBC1986) and at age 31 years (NFBC1966). At these time points, a wide range of phenotypic, lifestyle, demographic and other data were gathered using questionnaires. Blood samples were drawn after overnight fasting from 2200 h until blood sampling in the morning (between 0800 and 1100 h). Samples were stored at -80 ºC until analyzed and DNA extracted. The DNA extractions, sample quality controls, biobank up-keeping and aliquotting for NFBC1966 was performed in the National Public Health Institute, Biomedicum Helsinki, Finland.
[bookmark: _Toc417392414]GENOTYPING 
Single nucleotide polymorphism (SNP) genotyping was performed on the Infinium II HumanHap550 chip v3.0 array (RS), the OmniExpress bead chip (FR92, FR97, FR02, FR07, TWINGENE), OmniChip 2.5M (ULSAM) and the Metabochip (GOSH, MORGAM) (Illumina Inc, San Diego, California). Quality control for genotyping in each cohort was done for 1) samples: those samples with genotyping call rate <95% (<97.5% [RS]) or with extreme heterozygosity were removed; and 2) SNPs: those SNPs with call rate <95% (<98% [RS]), minor allele frequency <1% or Hardy Weinberg equilibrium p-value <10-4 (<10-6 [RS, EGCUTomni, EGCUTmetabo]) were excluded. Imputation was performed either using a hidden Markov model algorithm implemented in MACH (RS [Center for Statistical Genetics, University of Michigan, Ann Arbor]) or IMPUTE 2.0 (TWINGENE, ULSAM, EGCUTomni, EGCUTmetabo, PIVUS)) with exclusion of poorly imputed SNPs (MACH: r2hat<0.3; IMPUTE: proper_info<0.4). 
[bookmark: _Toc417392415]GENETIC RISK SCORE 
An individual non-weighted genetic risk score using the 32 SNPs reported by Speliotes et al2 was used as an instrumental variable to strengthen the Mendelian randomization analyses (by increasing power) compared to a single SNP instrument. The reasons for not using weights were based on 1) sensitivity analyses in TWINGENE were the genetic score effect on BMI was comparable with and without weights (Figure S1) and 2) because accepting a negligible reduction in power would favor increased model robustness and reduced bias in IV estimates3. SNPs included in the genetic score calculation are reported for each study in Table S4. All included studies had genotype information (directly genotyped lead SNP or proxy SNP, or imputed lead SNP) for at least 23 of the 32 SNPs that represent loci according to the Speliotes et al study Single SNP effect sizes are illustrated in Figure S1 and Table S3 with data from the TWINGENE cohort (n=9013). Relatedness in TWINGENE was accounted for by standard errors estimated using clustered sandwich estimators allowing for intra-twin-pair correlation. The un-weighted genetic score effect on BMI was β=0.028 (95% CI, 0.022-0.035) in TWINGENE, which was representative of the full study (β=0.030 SD-increase of BMI per allele, 95% CI, 0.028–0.033). The weighted genetic score effect on BMI, with data from TWINGENE and weights from estimates in Speliotes et al2, was comparable β=0.031 (95% CI, 0.024-0.037). Median per-allele effect estimate from the single SNPs was β=0.026 (Q1=0.013; Q3=0.042). All cohorts with genotype information (direct or imputed for lead SNP or proxies) on at least half of the 32 SNPs listed in Table S2 performed these analyses. 
In short, the calculation was done using information from (in prioritized order): 1) directly genotyped lead SNPs counting 0, 1 or 2 alleles of the BMI-increasing allele; 2) imputed lead SNPs calculating the probability of the BMI-increasing allele on a scale from 0-2; 3) a directly genotyped proxy (in high linkage disequilibrium, r2 >0.8 in HapMap II CEU with the lead SNP) counting 0, 1 or 2 alleles of the BMI-increasing allele; or, if data was missing, 4) the average allele frequency in European populations as reported by Speliotes et al2.
[bookmark: _Toc417392416]Directly genotyped SNPs
Each directly genotyped SNP was transformed to be a count of 0/1/2 alleles of the BMI-increasing allele from Table S4.
[bookmark: _Toc417392417]Missing and imputed genotypes
For SNPs that were not directly genotyped and/or had missing information (either for one individual or for the full cohort) there were three different options to complete the dataset.  
Alternative 1. For imputed SNP data with good imputation quality (IMPUTE proper_info>=0.4 MACH r2hat>=0.3) the imputed lead SNP was used. The output from the imputation was different depending on which software used (posterior probabilities range 0-1 [IMPUTE] or range 0-2 [MACH]). The dosage for the BMI-increasing allele was used for calculating the score. For MACH users, the dosage information reported was used directly for calculation of the genotype score if minor allele=BMI-increasing allele. Otherwise the formula: dosage [BMI-increasing allele]=2 - dosage [non-BMI-increasing allele] was used. For IMPUTE users, the dosage was calculated as: dosage[BMI-increasing allele]= 1 * p(AB) + 2 * p(BB) where p(AB) and p(BB) were the posterior probabilities of the heterozygote (AB) and minor homozygote(BB) respectively and B was the BMI-increasing allele. 
Alternative 2. A proxy with r2 >0.8 was used with the same effect allele as the BMI-increasing allele of the lead SNP assigned 0/1/2. 
Alternative 3. The imputed SNP genotype score from the Speliotes et al paper2 was used.
[bookmark: _Toc417392418]Calculation of individual genetic score 
The individual score was then calculated by adding the number of BMI-increasing alleles for each individual. The sum was within the range of 0-64 (Table S2).  
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The following models were used to assess the relationship between (a) genotype score (SCORE) and BMI in the extended data set of 25 studies, (b) BMI and cardiovascular disease (CVD), and (c) between SCORE and CVD. Study specific covariates below include study centres, sub-cohorts, family relatedness adjustments and other study specific covariates. In sex- and age stratified analysis, we did not adjust for sex and age. BMI is Z-transformed in all analyses, and results presented as SD-increase of BMI refer to study specific SD.
[bookmark: _Toc417392420]For incident disease
(a) Analysis of association between SCORE and BMI. Model: linear regression
BMI = SCORE [+ sex + age at baseline] + other study specific covariates
Age was defined as the age at baseline (time of the BMI measurement).
(b) Analysis of associations between BMI and incident CVD. Model: Cox proportional hazard regression with age as time scale
CVD = BMI [+ sex + age at baseline] + other study specific covariates 
Baseline referred to the time of BMI measurement. Individuals that did not reach the endpoint were censored at time of death or other loss-of-follow up.
(c) Analysis of SCORE and incident CVD. Model: Cox proportional hazard regression with age as time scale
CVD = SCORE [+ sex + age at baseline] + other study specific covariates
Baseline referred to the time of BMI measurement.
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(a) Analysis of association between SCORE and BMI. Model: linear regression
BMI = SCORE [+ sex + age at baseline] + other study specific covariates
Age was defined as the age at baseline (time of the BMI measurement).
 (b) Analysis of associations between BMI and ever CVD. Model: logistic regression
CVD = BMI + sex + age + other study specific covariates 
Age was defined as the age in those who ever have the event, whereas in non-affected individuals, age was the latest known age (age at death or loss-to-follow-up).
(c) Analysis of SCORE and ever CVD. Model: logistic regression
CVD = SCORE + sex + age + other study specific covariates
[bookmark: _Toc417392422]META-ANALYSES
Before meta-analysis, quality control was done in Perl and STATA where the genotypic risk score distributions were inspected, and inverse standard errors were plotted by trait over the square-root of effective sample size [eff_n = 2/((1/n_events)+(1/n_non-events))] to ensure absence of BMI and/or CVD trait transformation errors. 
We assessed between-cohort heterogeneity via Cochrane’s Q-statistic and I2-statistics4-6. For the proposed cut-off of I2>0.25, we found non-negligible heterogeneity between studies for many associations (Table S6, S7 and S8). As a consequence, we used random-effects meta-analysis throughout. The weights used are the random effect inverse variance weights which take into account both within- and between cohort variability. The results presented in Table 1 of the manuscript are estimates of the average effect of BMI on the CVD traits investigated rather than the common effect7. All results are from the pooled strata.
[bookmark: _Toc417392423]INSTRUMENTAL VARIABLE ANALYSES
In the MR approach, the meta-analysis of the associations of genetically determined adiposity, as defined by the BMI-associated SNPs, and cardiovascular outcomes were used as non-confounded measurements of the BMI-cardiovascular relationships. Thus, the genetic risk score was used as instrumental variable (IV) in the MR analysis, and the IV estimator (Wald ratio estimator) was then calculated. To estimate hazard ratios (HR), the corresponding untransformed beta from the meta-analysis of associations of genetic score with cardiovascular outcomes (separately for each outcome) was divided by the beta from the meta-analysis of the association of the genetic score with BMI: 8. The standard errors (SE) for the IV estimators were estimated using the delta method9: 
. 
Note that this version of the delta method does not include a term for the correlation between the two squared terms under the root. We have assessed the role of the correlation, as well as the quality of the delta approximation relative to the more specific Fieller confidence intervals in a series of sensivitity analyses (results not shown). We found that a) the agreement between the delta method CIs and the Fieller CIs was overall good for absolutely small correlations, b) the lower confidence limit was virtually identical for Delta- and Fieller CIs, c) the upper confidence intervals were somewhat sensitive to absolutely large  correlations (>0.5). None of these findings affects our reported results, so that we continue with the delta-method standard errors.
The 95% confidence intervals (CI) were calculated as:  using back-transformation to obtain the HR values. P-values were attained using the Z-statistic: . 
To further investigate if the effect size estimates were divergent, the IV estimators  and the observational associations , were compared:  . The corresponding standard error was:
 . 
Note that here, too, we ignore a possible correlation between the terms under the root – it is straightforward to show that if one of the standard errors is much larger than the other, so that   is small, that the standard error can maximally change only within factor of ; in other words, if one standard error is 10% of the other, then the standard error above can only change by maximally 10% up or down, and the same for the width of the confidence intervals. For our analyses,  for the non-stratified analyses, which does not affect the results presented in Table 1.
Subsequently, we used standard normal asymptotics for the difference:  with 95% CI as: . The p-value for the hypothesis :  was derived from the standard normal distribution, and the confidence intervals for HRs were back-transformed.
[bookmark: _Toc417392424]STRATIFICATIONS
Secondary analyses were performed to study age at event- and sex effects. Due to possible age- and sex-specific heterogeneity effect we stratified the cohorts on time of event and sex into nine different groups; pooled, men, women, early-onset, early-onset men, early-onset women, late-onset, late-onset men and late-onset women. The cut-off age was set to 55 years because most women have experienced natural menopause by then10, and it is a commonly used cut-off in cardiovascular research. In the early-onset group, including only individuals with BMI measurement before cut-off age, the participants were censored when they were lost to follow-up, died or reached age 55. In the late-onset group (excluding events and censored individuals from the early-onset group), the follow-up was started at 55 years of age. Participants could be included in both the early- and the late-onset group but their age ranges of follow-up did not overlap. Any study-specific strata with <20 events were excluded from further analyses. Each stratum was meta-analyzed separately before MR analyses were undertaken. The earliest BMI measurement available was used as baseline. 
[bookmark: _Toc417392425]Age-stratification for incidence
We stratified the cohorts on follow-up-time and events on before and after 55 years of age. For age at BMI measurement [age_entry], we used the earliest BMI measurement available. For age at follow-up [age_exit], we used the age when the individual reached outcome/was lost-to-follow-up/died.
Specification code of early-onset strata
1. Exclude all individuals with age_entry>=55 years
2. Calculate time_followup: 
     time_followup = age_exit –age_entry IF age_exit <55 years
     time_followup = 55-age_entry IF age_exit >= 55 years
3. Set outcome to 1 if subject reached outcome before 55 years of age and to 0 in all other circumstances
Specfication code of late-onset strata
1. Exclude all individuals with age_exit<55 years
2. Calculate time_followup: 
    time_followup = age_exit-age_entry IF age_entry>=55 years
    time_followup = age_exit-55 IF age_entry<55 years
3. Set outcome to 1 if subject reached outcome and to 0 in all other circumstances
An example where B is BMI measurement O is outcome and X is dead or lost-to-follow-up and ---- is follow-up-time. Subjects may occur in both strata:
40-------45-------50-------55-------60-------65-------70
ID1 	B--------------O					
ID2	B-------------------------------O
ID3	B---------X
ID4				B--------X
ID5	B----------------------------------------X
Early-onset strata
ID1 	B--------------O					
ID2	B--------------------X
ID3	B---------X
ID4	excluded
ID5	B--------------------X
Late-onset strata
ID1	excluded					
ID2	B		----------O
ID3	excluded
ID4				B--------X
ID5	B                           -------------------X
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For cohorts with follow-up information available, we used the same instruction as for incidence. For cohorts with cross-sectional data we used the following definition:
Early-onset strata: Events with age at onset <55 years; All controls
Late-onset strata: Events with age at onset ≥55 years; All controls
[bookmark: _Toc417392427]SEX-SPECIFIC EFFECTS
To investigate if the effect sizes in men and women were divergent, the difference between the two IV estimators  and  were compared:   . The corresponding standard error was: . We used standard normal asymptotics for the difference:  with 95% CI as: . The p-value for the :  was derived from the standard normal distribution, and the confidence intervals for HRs were back-transformed.
[bookmark: _Toc417392428]CROSS-SECTIONAL STUDY POPULATIONS AND OUTCOMES
Three additional cross-sectional studies participated with data on the cardiovascular outcomes (Table S1). The definition for the outcome was then occurrence at any time-point during the life course; ever. Genotyping was done on the OmniExpress bead chip (EGCUTomni), OmniChip 2.5M (PIVUS) and the Metabochip (EGCUTmetabo) (Illumina Inc, San Diego, California).
[bookmark: _Toc417392429]CARDIOGRAM DATA ANALYSES
Additional analyses using data from the CARDIoGRAMplusC4D meta-analysis with 63 746 CHD cases and 130 681 controls11 gave us the opportunity to increase the power, although using prevalent cases, in the IV-analysis for CHD as outcome. 
[bookmark: _Toc417392430]Genetic effect of adiposity on CHD
First, 30 BMI-associated SNPs used for the genetic score, lead or proxy, were extracted (2 SNPs were missing and thus imputed to have zero effect and the mean standard error of the other SNPs). The individual effect of each SNP on CHD was plotted in the Figure S5 with corresponding data in Table S10. The genetic risk score was associated with CHD (OR=1.010 SD-increase of BMI per allele, 95% CI, 1.007-1.014; p=7.9·10-9; Figure S5; Table S10) and was calculated as  where βi is the effect of the CHD-increasing risk alleles and si its corresponding standard error. The square of the ratio (X2) is thus following a Chi-square distribution12. 
[bookmark: _Toc417392431]Instrumental variable effect of adiposity on CHD
The IV-estimator (Figure S6; Table S11) was calculated as  and the association were strong (OR=1.40 per SD-increase of BMI, 95% CI, 1.24-1.58, p=2.4·10-8). Next, the IV-estimators were calculated for each SNP separately using the beta from the CARDIoGRAMplusC4D data divided by the beta from the Speliotes et al2 data as . All genotype consortia data from either CARDIoGRAMplusC4D or GIANT (Speliotes et al) come from European ancestry individuals, as in ENGAGE, and many cohorts are in fact contributing to both collections. However, combining different data sets could always infer bias. The meta-analysis of all SNPs was done using inverse variance weighted means. Finally, the SNP IV effects and the meta-analysis effect were re-scaled to match the effect estimates of the score IV by multiplying all betas by SDBMI from Speliotes et al (sample size weighted SDBMI=4.64 kg/m2).
[bookmark: _Toc417392432]Effect of adiposity on CHD using weighted risk score
In order to test robustness of the IV-estimator, we additionally conducted analyses using a weighted genetic risk score from CARDIoGRAMplusC4D data. Again, the weights were taken from the estimates in Speliotes et al2 and the weighted score effect was then OR=1.014 SD-increase of BMI per allele; 95% CI, 1.008-1.019; p=6.2·10-7. The full IV-estimator for the weighted score using TWINGENE for the score-BMI association and CARDIoGRAMplusC4D for the score-CHD association ) was thus OR=1.55 SD-increase of BMI; 95% CI, 1.28-1.89; p=1.1·10-5.
[bookmark: _Toc417392433]Effect of adiposity on CHD using reduced risk score
To further investigate pleiotropic effects we conducted sensitivity analysis in CARDIoGRAMplusC4D excluding SNPs with tendency of outlying IV effect on CHD (Figure S7). The reduced score (without rs206936 [NUDT3], rs11847697 [PRKD1] and rs1514175 [TNNI3K]) effect on CHD was still strong (OR=1.010 SD-increase of BMI per allele; 95% CI, 1.007-1.014; p=2.3·10-8) and the IV-estimator was calculated as follows . The reduced genetic score showed similar IV-estimator (OR=1.39 SD-increase of BMI; 95% CI, 1.21-1.59; p=3.2·10-6) as the full score did.
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[bookmark: _Toc417392435]Design
Power calculations for our study design follow the same two-step pattern as the data analysis:
1. Mendelian randomization: the power to observe a significant causal effect via the Wald ratio is determined by the effect sizes of two of the three legs of the Mendelian triad, together with their standard errors. For our calculations, we require specification of a) the effect of the genetic instrument on the intermediate phenotype (BMI), and b) the effect of the intermediate phenotype on the outcome of interest. Our primary interest is of course in power as a function of b), i.e. the hypothetical strength of the relationship that we are scientifically interested in.
2. Meta-analysis: the precision with which we can estimate the effect size for the genetic instrument and the primary relationship in turn depends on the number and size of studies that contribute effect estimates with their standard errors.
[bookmark: _Toc417392436]Calculation
We have chosen a bottom-up approach for our calculations:
1. Simulation: based on observed study-specific standard errors, we simulate study-specific effect estimates. This can be done via a fixed-effect meta-analysis model (i.e. the same mean for all studies) or via a random-effect model (study-specific means are drawn from a normal distribution according to the observed between-study variability).
2. Meta-analysis: the corresponding meta-analysis model is run to generate effect estimates and their standard errors for the Mendelian triad.
3. Causal estimate: the resulting Wald-ratio estimator is tested at the pre-specified significance level (default: 5%) and rejection or not of the null hypothesis is recorded.
4. These three steps are repeated a large number of times (1000+), and the percentage of observed rejections is our estimate of the power under the pre-specified effect scenario and conditional on the observed within- and between-study variability.
[bookmark: _Toc417392437]Limitations
1. Because we re-use the standard errors from the individual studies, our approach underestimates the true sampling variability. Our power estimates are therefore upper limits for the true power.
2. Our approach requires the specification of two effects (genetic instrument and primary relationship). In the table below, we only vary the effect size for the primary relationship, and hold the effect of the genetic instrument constant at the value observed in the study. This is not a serious limitation in this setting, as the effect of the genetic effect on BMI is by far the most precisely estimated effect in our design, based on 22 studies and with variability an order of magnitude smaller than for the typical primary relationship below. More extensive simulations (not shown) have also found that the power estimates reported here are robust against reasonable variations in the strength of the genetic instrument.
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Figure S1. Investigation of individual SNP effects on BMI in the TWINGENE cohort. The individual effect estimates for each SNP (29 of 32 available) on BMI, the meta-analysis of the SNP effects and for the genetic risk score, both un-weighted and weighted, is illustrated in a Forest plot in the TWINGENE cohort (n=9013). 
Figure S2: Observed associations between BMI and incident cardiovascular disease in individual contributing cohorts. The hazard ratios (HR) for the associations between BMI and cardiovascular disease in each cohort, as well as in the random effects meta-analysis, are presented on a log-scale. Overall, combined estimates for the different outcomes were for CHD HR= 1.20 per SD-increase of BMI, 95% CI, 1.12-1.28, p=1.88·10-7, heart failure HR= 1.47 per SD-increase of BMI, 95% CI, 1.35-1.60, p=9.27·10-19 and ischemic stroke HR= 1.15 per SD-increase of BMI, 95% CI, 1.06-1.24, p=0.00076.
Figure S3: Associations between the genetic risk score for BMI and incident cardiovascular disease in individual contributing cohorts. The hazard ratios (HR) for the associations between genetic risk score and cardiovascular disease in each cohort, as well as in the random effects meta-analysis, are presented on a log-scale. Overall, combined estimates for the different outcomes were for CHD HR= 1.00 SD-increase of BMI per allele, 95% CI, 0.99-1.02, p=0.62, heart failure HR= 1.02 SD-increase of BMI per allele, 95% CI, 1.00-1.04, p=0.017 and ischemic stroke HR= 1.02 SD-increase of BMI per allele, 95% CI, 1.00-1.04, p=0.034.
Figure S4. Associations between the instrumental variable and incident cardiovascular outcomes in all strata. Using Mendelian randomization methods, we estimated the non-confounded effect of genetically driven adiposity on incident cardiovascular disease. Cox proportional hazards for the instrumental variable (IV) from nine prospective cohorts of European ancestry were produced from the ratio between the beta coefficients of the association between adiposity genotypic score and cardiovascular outcomes, and the association of score and BMI in all different strata separately. We found associations of the IV estimator on heart failure in the pooled strata, and also in women. The effect was mostly driven by the late-onset disease events. For ischemic stroke, associations were seen in the pooled strata and in men. Again the effects were driven by the late-onset disease events. In CHD, we did not detect any associations, which was consistent across all strata. Missing values are due to insufficient number of samples (<20).
Figure S5. Analyses using CARDIoGRAMplusC4D data to assess the genetic effect of adiposity on coronary heart disease. In additional analyses, we extracted data from the meta-analysis of the CARDIoGRAMplusC4D consortium to study associations between adiposity-related SNPs and coronary heart disease (CHD). Thirty SNPs or proxies were found, the remaining two were imputed to have an effect of zero in the combined analysis. The odds ratio (OR) for each individual SNP, the meta-analysis of SNPs, the genetic risk score and the association with CHD (OR=1.01 increase per additional allele; p=7.9·10-9) is presented. 
Figure S6. Instrumental variable analyses using CARDIoGRAMplusC4D data to assess the effect of adiposity on coronary heart disease. In additional analyses, we extracted data from the meta-analysis of the CARDIoGRAMplusC4D consortium to study associations between adiposity-related SNPs and prevalent CHD. Thirty SNPs or proxies were found and the remaining two were imputed to have an effect of zero in the genetic score analysis. The odds ratio (OR) for the causal IV-estimation of each SNP individually, the meta-analysis of all IV-estimators on SNP level and the IV-estimator for the genetic risk score (OR =1.40 per SD-increase of BMI, 95% CI, 1.24-1.58, p=2.4·10-8) on the effect on CHD is displayed in the forest plot. The SNP IV effect and the meta-analysis effect were re-scaled to SD-increase of BMI to match the genetic score IV effect. Heterogeneity tests for the meta-analysis showed an I2 of 15.7% (p=0.23).
Figure S7. Investigation of pleiotropic IV effects in CARDIoGRAMplusC4D data for CHD. The individual SNP IV effect on CHD from CARDIoGRAMplusC4D data is plotted against sorted effect size. The most outlying effect come from SNPs within the genes NUDT3,PRKD1 and TNNI3K.
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Figure S1. Investigation of individual SNP effects on BMI in the TWINGENE cohort.
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CHD: Coronary Heart Disease; HF: Heart Failure; IS: Ischemic Stroke

Figure S2: Observed associations between BMI and incident cardiovascular disease in individual contributing cohorts.
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Figure S3: Associations between the genetic risk score for BMI and incident cardiovascular disease in individual contributing cohorts.

[image: ]
Figure S4. Associations between the instrumental variable and incident cardiovascular outcomes in all strata.  

[image: ]
Figure S5. Analyses using CARDIoGRAMplusC4D data to assess the genetic effect of adiposity on CHD.
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Figure S6. Instrumental variable analyses using CARDIoGRAMplusC4D data to assess the effect of adiposity on coronary heart disease.
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Figure S7. Investigation of pleiotropic IV effects in CARDIoGRAMplusC4D data for CHD.
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