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ORIGINAL RESEARCH

Sex-Specific Reproductive Factors
Augment Cardiovascular Disease Risk in
Women: A Mendelian Randomization Study

Maddalena Ardissino 2, MBBS; Eric A. W. Slob @, PhD; Paul Carter, MBBS; Tormod Rogne 2, PhD;
Joanna Girling @, MBBS; Stephen Burgess 2, PhD; Fu Siong Ng 2, PhD

BACKGROUND: Observational studies suggest that reproductive factors are associated with cardiovascular disease, but these
are liable to influence by residual confounding. This study explores the causal relevance of reproductive factors on cardiovas-
cular disease in women using Mendelian randomization.

METHODS AND RESULTS: Uncorrelated (?<0.001), genome-wide significant (P<5x10-8) single-nucleotide polymorphisms were
extracted from sex-specific genome-wide association studies of age at first birth, number of live births, age at menarche, and
age at menopause. Inverse-variance weighted Mendelian randomization was used for primary analyses on outcomes of atrial
fibrillation, coronary artery disease, heart failure, ischemic stroke, and stroke. Earlier genetically predicted age at first birth in-
creased risk of coronary artery disease (odds ratio [OR] per year, 1.49 [95% Cl, 1.28-1.74], P=3.72x107") heart failure (OR, 1.27
[95% ClI, 1.06—-1.53], P=0.009), and stroke (OR, 1.25 [95% CI, 1.00-1.56], P=0.048), with partial mediation through body mass
index, type 2 diabetes, blood pressure, and cholesterol traits. Higher genetically predicted number of live births increased risk
of atrial fibrillation (OR for <2, versus 2, versus >2 live births, 2.91 [95% CI, 1.16-7.29], P=0.023), heart failure (OR, 1.90 [95%
Cl, 1.28-2.82], P=0.001), ischemic stroke (OR, 1.86 [95% ClI, 1.03-3.37], P=0.039), and stroke (OR, 2.07 [95% Cl, 1.22-3.52],
P=0.007). Earlier genetically predicted age at menarche increased risk of coronary artery disease (OR per year, 1.10 [95% Cl,
1.06-1.14], P=1.68x107%) and heart failure (OR, 1.12 [95% ClI, 1.07-1.17], P=5.06x10"7); both associations were at least partly
mediated by body mass index.

CONCLUSIONS: These results support a causal role of a number of reproductive factors on cardiovascular disease in women
and identify multiple modifiable mediators amenable to clinical intervention.
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morbidity and mortality in women. In the general

population, a large proportion of the burden of CVD
can be explained by well-established “traditional” risk
factors that include family history, hypertension, diabetes,
obesity, smoking, hypercholesterolemia, and male sex.!
Importantly though, women with cardiovascular events
tend to have different clinical presentations than men,
are more often mischaracterized as low risk? and ulti-
mately have been reported to have a worse prognosis.®*

Cardiovascular disease (CVD) is a leading cause of

Sex-specific factors might thus improve prediction of
cardiovascular risk in women.

In recent years, observational research has identi-
fied that reproductive factors such as early menarche,
early menopause, recurrent pregnancy loss, and the
timing and number of births are all associated with later
life CVD in women,®> ' with important implications for
CVD prevention and risk profiling. However, such ob-
servational studies are limited by potential bias from re-
sidual confounding. This limits causal inference relating
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CLINICAL PERSPECTIVE

What Is New?

e This study provides genetic evidence to sup-
port that earlier first birth, higher number of live
births, and earlier menarche are associated
with higher risk of atrial fibrillation, coronary ar-
tery disease, heart failure, and stroke in women.

e For age at first birth, this increased risk was
at least partly mediated by traditional cardio-
metabolic risk factors: body mass index, high-
density lipoprotein cholesterol, and systolic
blood pressure.

e For age at menarche, this increased risk was
largely mediated by higher body mass index.

What Are the Clinical Implications?

e The results support the emerging research
focus on female-specific risk factors, stress-
ing the importance of their routine evaluation in
clinical risk stratification.

e Additionally, the results highlight that close
monitoring and early modification of cardiomet-
abolic factors is a key strategy that will at least
partly mitigate the increased cardiovascular risk
conferred by these reproductive factors.

Nonstandard Abbreviations and Acronyms

EA educational attainment
MR  Mendelian randomization
SBP systolic blood pressure
T2D type 2 diabetes

to the role of reproductive factors on CVD, and their
causal role above and beyond that of other “traditional”
cardiovascular risk factors. Indeed, many reproductive
factors that are associated with CVD, such as higher
parity, are also associated with adverse cardiovas-
cular risk factor profiles'~'" and differences in socio-
economic and behavioral factors,” providing viable
pathways for confounding. The potential influence of
these time-varying socioeconomic confounders is dif-
ficult to account for using observational data, owing to
limitations in the ability to optimally measure and adjust
for them.

The Mendelian randomization (MR) framework
can be used to provide more reliable estimates of the
causal effects of risk factors on outcomes in this set-
ting. Because the process of random allele assortment
at conception leads to an effective “randomization” of
individuals to high or low genetic risk of diseases or
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phenotypes, the genetic liability for a risk factor (eg,
age at menarche) can be used as a proxy indicator for
the exposure. Because the allocation to “high” or “low”
genetic risk is random and therefore not influenced by
confounding or reverse causation, this framework can
be used to infer causality of the risk factor on an out-
come under a set of key assumptions.

The aim of this study was to use the MR framework
to explore the causal pathways underlying the asso-
ciations between female reproductive history (age at
first birth, number of live births, age at menarche, age
at menopause) and risk of multiple CVDs (atrial fibril-
lation, coronary artery disease, heart failure, ischemic
stroke, and stroke). For any associations discovered,
potential mediating pathways through traditional, mod-
ifiable cardiovascular risk factors of body mass index
(BMI), type 2 diabetes (T2D), systolic blood pressure
(SBP), high-density lipoprotein cholesterol (HDL), and
low-density lipoprotein cholesterol were also explored.
Finally, based on prior evidence of a genetic correlation
between reproductive traits and educational attain-
ment (EA),'® we aimed to assess whether accounting
for EA, an important measure of social, behavioral, and
economic domains, might explain part of any putative
associations between reproductive factors and CVD.

METHODS

Ethics and Data Access

Publicly available genome-wide association summary
data were used for all primary analyses. All data and ma-
terials for these are publicly available at cited sources.
Ethical approval and participant consent were obtained
in each of the original studies that generated the data.
Replication analysis on UK Biobank data was performed
under application number 48666, covered by the general
ethical approval for UK Biobank studies from the National
Health Service National Research Ethics. Because of
the sensitive individual-level nature of these data, they
are not available to share by the authors but can be ac-
cessed by application directly to the UK Biobank. The
paper is reported on the basis of recommendations
by the Strengthening the Reporting of Observational
Studies in Epidemiology Using Mendelian Randomization
Guidelines.' Al statistical analyses were performed using
R version 4.1.1 (2021-02-15)%° using the TwoSampleMR?"!
and Mendelian Randomization packages.?

Instrumental Variable Selection

Instrumental variables were extracted from summary
statistics of published sex-specific studies on the ex-
posures of interest: self-reported age at first birth
(n=131987 parous women, unit = years) and number of
live births (n=193953 parous women, number of live
births coded into 3 categories of <2, 2, or >2 live births)
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from Neale laboratory’s second release analysis of UK
Biobank data (http://www.nealelab.is/uk-biobank/),
age at menarche (n=329345, unit = years) from the
genome-wide association study (GWAS) on European
ancestry participants the ReproGen consortium,?® and
age at menopause (N=106048, unit=years) from the
GWAS of Ruth et al in participants of European ances-
try.?* Further details on study cohorts are provided in
Table 1. Instrumental variable single-nucleotide poly-
morphisms (SNPs) were selected if they were associ-
ated with the exposure of interest in the respective
GWAS at genome-wide significance (P<5x1078). After
harmonization with the outcome data, which was per-
formed using the “harmonise_data” function in the
TwoSampleMR package (with attempt to infer positive
strand alleles using allele frequencies for palindromes),
SNPs were clumped to retain only uncorrelated vari-
ants (pair-wise linkage disequiliorium  r?<0.001).
Instrument strength was quantified using F-statistics.
F-statistic for univariable analyses was calculated using
the formula

_n-k-1 (R?)

NS

where R? is the explained variance in the regression of all
SNPs, n is the number of participants in the study, and k
is the number of instrumental variants. The R? was calcu-
lated as the sum of SNP-wise R? of instruments, which is
obtained with the formula
2
RP = L with F = (%(ﬂ))

where 8 represents the effect size of the genetic vari-
ant in the exposure GWAS, and SE(f) represents the
standard error of the effect size of the genetic variant
in the exposure GWAS. For multivariable analyses, in-
strument strength was assessed using conditional F-
statistics calculated using the MVMR package.?5%®

Study Outcomes

Genetic association estimates for the outcomes were
extracted from publicly available GWAS summary sta-
tistics on atrial fibrillation (60620 cases and 970216
controls),?” coronary artery disease (122733 cases
and 424528 controls),?® heart failure (47309 cases and
930014 controls),?® ischemic stroke (34217 cases and
406 111 controls),3° and stroke of any type (40585 cases
and 406 111 controls).3° All GWASs were on populations
of predominantly European ancestry. Further details on
study cohorts are provided in Table 1 and Table S1.

Statistical Analysis

The flow chart for the study methods is displayed in
Figure 1. The data sources for gene-exposure and

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933

Reproductive Factors and Cardiovascular Disease

gene-outcome associations and methods for primary
analysis were established by authors before the com-
mencement of analysis. Inverse-variance weighted
(VW) MR with multiplicative random effects®' was
used as the primary analysis method for all models,
to estimate the association between each genetically
predicted reproductive factor and each cardiovascular
outcome.®? Results are presented as odds ratios (ORs)
with respective 95% Cls for each genetically predicted
reproductive factor (exposure) and CVD (outcome) pair.
Statistical significance for the primary analyses was
considered at a value of P<0.0125, based on 4 inde-
pendent hypotheses tested for each outcome.

Sensitivity Analyses

The first sensitivity analysis was carried out using
weighted median MR, MR-Egger, and MR-PRESS0.33
The validity of the results of the primary IVW analysis
rely on each instrumental variable satisfying a set of 3
core assumptions:

1. The instrumental variant must be associated with
the exposure.

2. The instrumental variant must not be associated
with confounders of the association between the ex-
posure and the outcome.

3. The instrumental variant must exert effects on the
outcome only through the exposure, and not di-
rectly or through alternative (horizontally pleiotropic)
pathways.

In situations where genetic variants act through addi-
tional parallel biological pathways, these assumptions are
violated. This is termed horizontal pleiotropy. Sensitivity
analysis using weighted median MR,3* MR-PRESSQO, and
MR-Egger were performed to explore this. The weighted
median method can provide consistent estimates as-
suming at least half the weight is derived from valid
SNPs.** The MR-Egger method can be used to identify
the presence of directional pleiotropy under a weaker as-
sumption that the instrument strength is independent of
direct effects (INSIDE assumyption).®® Additionally, the MR-
PRESSO analysis aims to detect SNPs with outlier effects
and provides an estimate of the causal effect after adjust-
ing for the outlier effects. Finally, the full list of SNPs used
for each exposure was queried in PhenoScanner,*%%" to
investigate the presence of association with additional
phenotypes in published GWASS.

The second sensitivity analysis involved performing
bidirectional MR analyses. Though CVD does not tend
to occur during reproductive years, some individuals
at extremely high risk develop CVD before the end of
the reproductive timespan, and this may feasibly af-
fect future reproductive choices because it makes
pregnancy higher risk. This implies that a bidirectional
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Age at first birth Number of live births Age at menarche Age at menopause
Neale et al. Neale et al. Day et al. Ruth et al.
n = 131987 n =193 953 n = 329 345 n= 106 048
| Genome-wide significant SNPs selected: p<5x10-8 ‘
1025 SNPs 625 SNPs 389 SNPs 290 SNPs
| Harmonized with gene-outcome association data ‘
[
[ | T |
Atrial fibrillation Coronary artery disease Heart failure Ischemic stroke Any stroke
Nielsen et al. Van der Harst et al. Shah et al. Malik et al. Malik et al.
n =60 620 n=122733 n =47 309 n=34217 n =40 585
/970 216 /424 528 /930 014 /406 111 /406 111
856 522 389 270 771 278 326 ‘ 223 844 445 368 253 817 452 352 241 817 452 352 241
SNP  SNP | SNP | SNP SNP  SNP | SNP = SNP SNP  SNP | SNP = SNP SNP  SNP  SNP | SNP SNP SNP | SNP | SNP
1 1 1 1 1
Clumped at r2<0.001 |
Atrial fibrillation Coronary artery disease Heart failure Ischemic stroke Any stroke
18 9 208 154 18 9 198 141 18 9 208 152 18 9 208 151 18 {] 208 151
SNP  SNP = SNP SNP SNP  SNP = SNP SNP SNP  SNP = SNP SNP SNP  SNP | SNP SNP SNP  SNP = SNP SNP

| I

Mendelian randomization

Reproductive \/ _ Cardiovascular
factor outcome
' 4
R 2 ?
-~ ~ - . I . - - -
Mediation by
. P modifiable targets -
Body mass index — — Systolic blood pressure
Pulit et al. T~ e Evangelou et al.
n =434 79 _—~ n =757 601
High-density lipoprotein - Low-density lipoprotein
cholesterol Type 2 diabetes cholesterol
Willer et al. Xue et al. Willer et al.
n =187 167 n=80154/ n =187 167
596 424

Figure 1. Flow chart of study methodology.
SNP indicates single-nucleotide polymorphism.

association might exist. In order to explore potential
bias stemming from this, bidirectional MR was carried
out for exposure-outcome pairs significant on primary
analysis. This entailed reversing the direction of analy-
sis for exposure-outcome pairs, thereby assessing the
impact of cardiovascular events on reproductive fac-
tors. Where the outcomes in these analyses are con-
tinuous, results are presented as beta coefficients (b)
with respective SE.

The third sensitivity analysis involved accounting for
potential shared genetic effects with sociobehavioral
traits. Age at first birth and number of live births have
previously been reported to be highly genetically cor-
related with multiple sociobehavioral traits'® that are

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933

also known causes of CVD. In light of this, we set out
to explore whether accounting for EA, an important
measure of social, behavioral, and economic domains,
might explain part of any putative associations between
reproductive factors and CVD. Multivariable MR was
thus used to estimate the impact of each reproductive
factor on CVD after accounting for EA (measured as
number of years of schooling completed, n=257 841
individuals),®® for the exposure-outcome pairs signifi-
cant on primary analysis.

The final sensitivity analysis involved replication of
the analyses on female-only outcome data. For this
analysis, SNP-outcome genetic associations were cal-
culated in the female participants of the UK Biobank.
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Details on genotyping, outcome definition, and proto-
col of the UK Biobank have been reported previously.3®

Mediation Analyses

Where an association was discovered between a re-
productive factor and an outcome, mediation analysis
was carried out using multivariable MR to explore po-
tential mediating pathways amenable to intervention.*°
The putative mediators considered include BMI*
(n=434794, European ancestry), HDL* (n=187167,
European ancestry), low-density lipoprotein choles-
terol*? (=187 167, European ancestry), T2D*® (n=80154
cases and n=596424 controls, European ancestry),
and SBP** (n=757 601, European ancestry).

Mediation analysis was carried out using a step-
wise approach. First, exposure-outcome associations
that were nominally significant (P <0.05) on primary
analysis with VW MR were identified. Effect estimates
from these analyses are considered the ‘total effect’
of the exposure on the outcome. Second, for each
of these exposure-outcome associations, putative
exposure-mediator associations were tested for each
exposure-mediator pair, using univariable VW MR.
Only pathways where both analyses produced nomi-
nally significant results (P <0.05) were carried forward,
under the implicit assumption of no reverse causation
between the mediator and the outcome. Third, multi-
variable MR was carried out to estimate the effect of
the exposure on the outcome that is conditional on
the mediator (“direct” effect, reported as an adjusted
OR with respective 95% CI). This was done by ex-
tracting genome-wide significant (P<5x1078) variants
associated with either the exposure or the mediator,
harmonization of these variants with outcome data,
subsequent clumping, and multivariable IVW analysis.
Because the study outcomes are binary and not rare,
the “indirect” effect and proportion mediated were not
calculated, as this calculation relies on linearity of re-
lationships that cannot be assumed when using OR
effect measures for a common outcome. The “direct”
effect was thus qualitatively compared with the “total”
effect, where substantial attenuation of the effect es-
timates after conditioning by the mediator is taken to
suggest the presence of a mediating pathway.*°

RESULTS
Age at First Birth

Earlier genetically predicted age at first birth was as-
sociated with increased risk of coronary artery dis-
ease (OR per 1-year earlier age at first birth, 1.49 [95%
Cl, 1.28-1.74], P=3.72x1077), increased risk of heart
failure (OR, 1.27 [95% ClI, 1.06-1.53], P=0.009), and
increased risk of stroke (OR, 1.25 [95% CI, 1.00-1.56],
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P=0.048) at nominal significance. There was no sig-
nificant association between genetically predicted age
at first birth and atrial fibrillation (OR, 1.03 [95 %Cl,
0.86-1.24], P=0.716) or ischemic stroke (OR, 1.16
[95% CI, 0.92-1.47], P=0.202). The results are sum-
marized in Table 2 and Figure 2.

Sensitivity MR analyses were not suggestive of
pleiotropy, and outlier-adjusted analyses remained
consistent as outlined in Table S2. However, there
was evidence suggestive of a bidirectional relation-
ship between genetically predicted coronary artery
disease and age at first birth (b=-0.029, SE=0.010,
P=0.005). There was no evidence of other bidirectional
associations. The full results of bidirectional analysis
are outlined in Table S3. The associations remained
consistent when evaluated on female-specific out-
come data from UK Biobank (Table S4), though addi-
tional associations were identified between age at first
birth and atrial fibrillation (OR, 1.77 [95% Cl, 1.31-2.39],
P=211x10"%) and ischemic stroke (OR, 2.25 [95% ClI,
1.29-3.93], P=0.004) that were consistent in direction
with the other outcomes and main analysis. Additional
adjustment for genetically predicted EA attenuated all
associations between age at first birth and cardiovas-
cular outcomes: coronary artery disease (OR, 1.30
[95% CI, 0.85-1.98], P=0.231), heart failure (OR, 0.93
[95% CI, 0.68-1.27], P=0.664) and stroke (OR, 1.01
[95% ClI, 0.75-1.36], P=0.961), as reported in Table S5.

Earlier genetically predicted age at first birth was
associated with higher BMI (b=0.357, SE=0.054,
P=4.00x10""), lower HDL (b=-0.216, SE=0.065,
P=0.001), higher T2D odds (b=0.682, SE=0.138,
P=8.24x107"), and higher SBP (b=1.681, SE=0.506,
P=0.001), identifying these factors as potential media-
tors as displayed in Table S6.

Mediation analysis for the association between
genetically predicted age at first birth and coronary
artery disease (unadjusted OR, 1.49 [95% CI, 1.28-
1.74]) revealed some attenuation after adjustment for
T2D (adjusted OR, 1.36 [95% CI, 0.88-2.10], P=0.165),
suggesting T2D is a mediator, as reported in Table 3
and Figure 3. However, the instruments used in this
mediation analysis were weak (all F-statistics <10,
as displayed in Table S7). Additional phenotypic as-
sociations for the instrumental SNPs are reported in
Table S8.Mediation analysis for the association be-
tween genetically predicted age at first birth and heart
failure (unadjusted OR, 1.27 [95% CI, 1.06-1.53]) re-
vealed an attenuation of effect estimates after adjust-
ment for BMI (adjusted OR, 1.01 [95% ClI, 0.48-2.13],
P=0.970), T2D (adjusted OR, 0.81 [95% CI, 0.50-1.32],
P=0.405), HDL (adjusted OR, 1.03 [95% ClI, 0.60-1.75],
P=0.923), and SBP (adjusted OR, 1.06 [95% ClI, 0.39-
2.89], P=0.903), as reported in Table 3 and Figure 3.

Mediation analysis for the association between
genetically predicted age at first birth and stroke
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Table 2. Mendelian Randomization Estimates for the Effects of Reproductive Factors on Cardiovascular Outcomes, Using
an Inverse Variance Weighted Model With Multiplicative Random Effects, or Wald Ratio Method in Cases Where Only 1

Instrument Was Present

Exposure Outcome #SNP Odds ratio Lower 95% ClI Upper 95% CI P value
Age at first birth (per Atrial fibrillation 18 1.03 0.86 1.24 0.716
T-y reduction) Coronary artery disease 18 1.49 1.28 1.74 3.72x10°7
Heart failure 18 1.27 1.06 1.53 0.009
Ischemic stroke 18 1.16 0.92 1.47 0.202
Stroke 18 1.25 1.00 1.56 0.048
Number of live Atrial fibrillation 9 2.91 1.16 7.29 0.023
it:rg;fe(gsrryinazr;?se Coronary artery disease 9 1.41 1.00 2.00 0.051
<2,vs 2, vs >2 live Heart failure 9 1.90 1.28 2.82 0.001
births) Ischemic stroke 9 1.86 1,08 3.7 0.039
Stroke 9 2.07 1.22 3.52 0.007
Age at menarche Atrial fibrillation 208 1.01 0.97 1.05 0.664
(per 1-y reduction) Coronary artery disease 198 1.10 1.06 1.14 1.68x10°6
Heart failure 208 1.12 1.07 117 5.06x10~7
Ischemic stroke 208 1.04 0.98 1.09 0.182
Stroke 208 1.03 0.98 1.08 0.222
Age at menopause Atrial fibrillation 154 1.00 0.99 1.01 0.940
(per 1-y increase) Coronary artery disease 141 1.00 0.99 1.01 0.894
Heart failure 162 1.00 0.99 1.01 0.735
Ischemic stroke 151 1.00 0.98 1.01 0.693
Stroke 151 1.00 0.98 1.01 0.606

#SNP indicates number of SNPs used in analysis; and SNP, single-nucleotide polymorphism.

(unadjusted OR, 1.25 [95% ClI, 1.00-1.56]) revealed an
attenuation of effect estimates after adjustment for BMI
(adjusted OR, 0.72 [95% ClI, 0.28-1.83], P=0.486), T2D
(adjusted OR, 1.24 [95% Cl, 0.74-2.08], P=0.414), and
HDL (adjusted OR, 1.01 [95% CI, 0.60-1.70], P=0.978),
as reported in Table 3 and Figure 3.

Number of Live Births

Higher genetically predicted number of live births was
associated with increased risk of heart failure (OR,
1.90 [95% ClI, 1.28-2.82], P=0.001), ischemic stroke
(OR, 1.86 [95% CI, 1.03-3.37], P=0.039) stroke of
any type (OR, 2.07 [95% CI, 1.22-3.52], P=0.007),
and increased risk of atrial fibrillation (OR per increase
in category of <2, 2, or >2 live births, 2.91 [95% ClI,
1.16-7.29], P=0.023) at nominal significance. Higher
genetically predicted number of live births was not sig-
nificantly associated with coronary artery disease (OR,
1.41 [95% ClI, 1.00-2.00], P=0.051). Results are sum-
marized in Table 2 and Figure 2.

Sensitivity analysis results were suggestive of plei-
otropy in the association between genetically pre-
dicted number of live births and stroke (MR-Egger
intercept P=0.050). The remaining sensitivity analy-
ses and outlier-adjusted analyses remained consis-
tent as outlined in Table S2. There was no evidence

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933

of bidirectional associations, as outlined in Table S3.
The associations remained consistent when evaluated
on female-specific outcome data from UK Biobank
(Table S4), though additional association were identi-
fied between number of live births and coronary artery
disease (OR, 2.29 [95% CI, 1.10-4.74], P=0.026) that
was consistent in direction with the other outcomes
and main analysis. Additional adjustment for geneti-
cally predicted EA only attenuated the association be-
tween number of live births and atrial fibrillation (OR,
1.71 [95% ClI, 0.43-6.85], P=0.451) but not for heart
failure nor stroke, as reported in Table S5. Additional
phenotypic associations for the SNPs used in this
analysis are reported in Table S9.

Higher number of live births was not associ-
ated with BMI (b=0.069, SE=0.135, P=0.609), HDL
(b=0.264, SE=0.418, P=0.527), low-density lipoprotein
cholesterol (b=0.867, SE=0.645, P=0.179), T2D (0.227,
SE=0.322, P=0.481), or SBP (b=-2.946, SE=3.903,
P=0.450) as displayed in Table S6, these factors were
thus not carried forward to mediation analysis.

Age at Menarche
Earlier genetically predicted age at menarche was as-

sociated with increased risk of coronary artery disease
(OR per 1-year earlier age, 1.10 [95% CI, 1.06-1.14],
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Figure 2. Mendelian randomization estimates for the effects of age at first birth, number of live births, age at menarche,

and age at menopause on cardiovascular outcomes.
OR indicates odds ratio.

P=1.68x10"%) and increased risk of heart failure (OR,
1.12 [95% Cl, 1.07-1.17], P=5.06x10~"). Earlier genetically
predicted age at menarche was not associated with
atrial fibrillation (OR, 1.01 [95% Cl, 0.97-1.05], P=0.664),
stroke (OR, 1.03 [95% ClI, 0.98-1.08], P=0.222), or is-
chemic stroke (OR, 1.04 [95% ClI, 0.98-1.09], P=0.182).
The results are summarized in Table 2 and Figure 2.

Sensitivity analysis results were not suggestive of
pleiotropy, and outlier-adjusted estimates remained
consistent as outlined in Table S2. There was no ev-
idence of bidirectional associations, as outlined in
Table S3. The associations remained consistent when
evaluated on female-specific outcome data from UK
Biobank (Table S4). Additional adjustment for geneti-
cally predicted EA attenuated none of the associations
between age at menarche and cardiovascular out-
comes, as reported in Table S6. Additional phenotypic
associations for the SNPs used in this analysis are re-
ported in Table S10.

Earlier genetically predicted age at menarche was
associated with BMI (b=0.145, SE=0.024, P=1.43x109)
and T2D (b=0.173, SE=0.035, P=9.02x10~), but there
was no association with SBP (b=0.272, SE=0.178,
P=0.127), HDL (b=—0.035, SE=0.020, P=0.078), or low-
density lipoprotein cholesterol (b=-0.003, SE=0.017,

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933

P=0.864), as displayed in Table S6. Mediation analysis
was therefore carried out to explore potential media-
tion by BMI and T2D.

Mediation analysis for the association between age
at menarche and coronary artery disease (unadjusted
OR, 1.10 [95% CI, 1.06-1.14]) revealed an attenuation
after adjustment for BMI (adjusted OR, 0.95 [95% Cl,
0.80-1.13], P=0.561) but not T2D (adjusted OR, 1.10
[95% ClI, 0.97-1.25], P=0.124), as presented in Figure 4
and Table 3.

Mediation analysis for the association between age
at menarche and heart failure (unadjusted OR, 1.12
[95% CI, 1.07-1.17]) revealed an attenuation after ad-
justment for BMI (adjusted OR, 0.98 [95% ClI, 0.79—
1.21], P=0.827) and T2D (adjusted OR, 1.08 [95% ClI,
0.96-1.21], P=0.228), as presented in Figure 4 and
Table 3.

Age at Menopause

Higher genetically predicted age at menopause was
not associated with atrial fibrillation (OR, 1.00 [95% ClI,
0.99-1.01], P=0.940), coronary artery disease (OR,
1.00 [95% CI, 0.99-1.01], P=0.894), heart failure (OR,
1.00 [95% CI, 0.99-1.01], P=0.735), ischemic stroke
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Figure 3. Mendelian randomization estimates for the effects of age at first birth on the cardiovascular outcomes significant
on primary analysis, before and after adjustment for potential mediators.

A, Mendelian randomization estimates for the effects of age at first birth on coronary artery disease, before and after adjustment for potential
mediators. B, Mendelian randomization estimates for the effects of age at first birth on heart failure, before and after adjustment for potential
mediators. C, Mendelian randomization estimates for the effects of age at first birth on stroke, before and after adjustment for potential mediators.
Adj. indicates adjusted for; BMI, body mass index; HDL, high-density lipoprotein; SBP, systolic blood pressure; and T2D, type 2 diabetes.
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€202 ‘sz Yore |\ uo Ag Blosfeuinofeye//:diy wouy pspeojumoq

Ardissino et al

Reproductive Factors and Cardiovascular Disease

Earlier age at menarche =

Coronary artery disease

Odds ratio (95% Cl), P value

1.10 (1.06-1.14),1.68 x10°

0.95 (0.80-1.13), 0.561

1.10 (0.97-1.25), 0.124

Earlier age at first birth adj. BMI —a—
Earlier age at first birth adj. T2D —a—
) )
0.50 1.0

Earlier age at menarche &

1.5 2.0 3.0 4.0
Odds ratio (OR), 95% CI

Heart failure

Odds ratio (95% Cl), P value

1.12 (1.07-1.17), 5.06 x10-7

0.98 (0.79-1.21), 0.827

1.08 (0.96-1.21), 0.228

Earlier age at first birth adj. BMI —a—
Earlier age at first birth adj. T2D —a—
) )
0.50 1.0

1.5 2.0 3.0 4.0
Odds ratio (OR), 95% ClI

Figure 4. Mendelian randomization estimates for the effects of age at menarche on the cardiovascular outcomes significant
on primary analysis, before and after adjustment for potential mediators.

A, Mendelian randomization estimates for the effects of age at menarche on coronary artery disease, before and after adjustment
for potential mediators. B, Mendelian randomization estimates for the effects of age at menarche on heart failure, before and after
adjustment for potential mediators. Adj. indicates adjusted for; BMI, body mass index; and T2D, type 2 diabetes.

(OR, 1.00 [95% CI, 0.98-1.01], P=0.693), or stroke
(OR, 1.00 [95% ClI, 0.98-1.01], P=0.606). The results
are summarized in Table 2 and Figure 2. The results
were consistent on sensitivity analyses as displayed in
Table S2. Because no associations were identified on
primary analysis, mediation analysis was not carried
out. Additional phenotypic associations for the SNPs
used in the analysis are reported in Table S11.

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933

DISCUSSION

We used genetic epidemiology to evaluate the causal rel-
evance of female reproductive factors on risk of multiple
CVDs. Our results support an association between ear-
lier age at first birth, higher number of live births, and ear-
lier menarche, with higher risk of multiple CVDs, including
atrial fibrillation, coronary artery disease, heart failure,
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and stroke. In most instances, these associations are of
likely causal relevance, though some evidence sugges-
tive of pleiotropy was observed for age at first birth and
number of live births that likely relates to sociobehavioral
traits such as EA. We also demonstrate important causal
associations of reproductive factors with established
cardiovascular risk markers such as obesity, diabetes,
dyslipidemia, and hypertension. Mediation analyses
suggested that these at least partly drive the augmented
CVD caused by reproductive factors. Importantly, these
mediators are amenable to clinical intervention. Overall,
our results highlight the importance of taking a detailed
reproductive history in women when assessing cardio-
vascular risk and highlight key opportunities for person-
alized preventive strategies.

Age at First Birth and Number of Live
Births

In this study, earlier genetically predicted age at first
birth and higher genetically predicted number of live
births were associated with increased risk of multiple
CVD. It is well known that age at first birth and number
of live births are tightly correlated, and an inverse ge-
netic correlation between these factors has also been
established.’® Broadly, our results demonstrating higher
cardiovascular risk with a more “reproductive” pheno-
type corroborate observational findings®810:16:45-50 pyt
additionally offer insight on the likely causal relevance
of these factors. There are multiple potential mecha-
nisms by which earlier first birth and higher numbers of
live births might affct future cardiovascular risk.

The association between a more “reproductive” phe-
notype and CVD might result from direct effects of phys-
iological changes that occur during pregnancy. These
include changes that, at least temporarily, augment “tra-
ditional” cardiovascular risk factors including increased
weight, hyperlipidemia, and insulin resistance but also
other processes that promote CVD including heightened
inflammatory profiles, more prothrombotic clotting func-
tion, and endothelial reactivity.>'-5% Exposure to these
factors for 9months might suffice to increase cardio-
vascular risk. Repeated exposure across multiple preg-
nancies and the potential persistence of some of these
changes beyond delivery is likely to augment risk, espe-
cially for some factors such as weight gain that require
active motivation to reverse. The results of our study cor-
roborate a key role of these cardiometabolic factors: we
demonstrate that BMI, SBP, HDL, and T2D all mediate at
least part of the associations between age and first birth
and the outcomes of heart failure and stroke. This sug-
gests a mechanistic relevance of these “traditional” risk
factors. Beyond the mechanistic relevance, the mediat-
ing role of these factors should be considered clinically
as it identifies an important opportunity for targeted risk
stratification and prevention strategies.

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933
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A further potential explanation for the associations
observed might be that the impact of at least some of
the reproductive factors is not directly causal but rather
might relate to other phenotypes that share a genetic
basis with reproductive factors. This is a distinct possi-
bility, in light of previous genetic studies that identified a
close correlation between reproductive traits and mul-
tiple established social and behavioral risk factors for
CVD: lower EA, higher adult risk tolerance, higher risk
of attention deficit hyperactivity disorder and major de-
pressive disorder, and earlier age at onset of smoking.'®
In order to investigate this, we performed multivariable
MR to account for the potential effects of EA, an estab-
lished marker of social, behavioral, and economic sta-
tus. The results of this analysis highlighted that EA, and
therefore the broader sociobehavioral domain, is likely
to account for at least part of the association between
age at first birth and CVD. Though this suggests that
at least a part of the association between reproductive
factors and CVD is driven by pleiotropy, these associa-
tions still bear important clinical relevance for risk strat-
ification. Our results demonstrate that, whether causal
or not, age at first birth is able to capture the cardio-
vascular impact of a notoriously difficult-to-quantify so-
ciobehavioral trajectory. Age at first birth, which is easy
to measure, thus remains instrumental for quantifying
a broad underlying set of circumstances that, when
taken together, contribute to CVD risk in women.

Overall, the results of our study suggest that the
association between a more “reproductive” phenotype
and higher risk of CVD is likely to be driven by a com-
bination of direct cardiometabolic effects of pregnancy
and indirect effects of underlying sociobehavioral tra-
jectories that share a genetic basis with reproductive
behaviors. Specifically, the association between age at
first birth and CVD appeared to strongly relate to EA,
though we establish that this factor remains useful in
clinical risk stratification as it captures the augmented
cardiovascular risk conferred by sociobehavioral fac-
tors, which is otherwise difficult to quantify. On the
other hand, the association between number of live
births and CVD did not appear to be influenced by EA,
highlighting a likely direct causal relevance of this fac-
tor. Finally, we identify multiple modifiable mediators
of the association between reproductive factors and
CVD, which should be key targets for clinical monitor-
ing and personalized prevention.

Age at Menarche

In our study, we identified an association between ge-
netically predicted age at menarche and higher risk of
both coronary artery disease and heart failure. Earlier
menarche has been established as a predictor of car-
diovascular risk in multiple studies.>895 However, age
at menarche is closely correlated with childhood and
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adult-life adiposity, and both are associated with higher
risk of CVD. This makes BMI both an important poten-
tial confounder and a potential mediator. By design, MR
mitigates the potential confounding role of childhood BMI,
because childhood BMI cannot influence genetic liability
to early menarche. Prior MR analyses have established an
association between earlier age at menarche and higher
coronary artery disease risk.?5-%" The results of our study
corroborate this evidence supporting a causal role of age
at menarche on coronary artery disease on a larger study
cohort and additionally provide evidence supporting a
causal association of earlier age at menarche with heart
failure.

Early menarche is known to be strongly associated
with higher rates of obesity and metabolic ill health in
adulthood, and this is a clear potential mediating path-
way.®® In light of this well-established association, we
performed mediation analysis to explore the potential role
of BMI and other cardiovascular risk factors in the asso-
ciation between age at menarche and CVD. This has not
been done in prior MR studies. There was substantial
evidence of mediation by BMI in for both coronary artery
disease and heart failure. From a clinical perspective,
the fact that adjustment for genetically predicted BMI in
our study appeared to explain the vast majority of the in-
crease in risk conferred by earlier age at menarche iden-
tifies BMI the chief driver of increased cardiovascular risk
in women with early menarche. This should therefore be
a major focus for primary prevention in women whose
reproductive history features this factor.

Age at Menopause

We investigated the impact of age at menopause on
CVD. Observationally, earlier menopause has been as-
sociated with increased cardiovascular risk,%%% and
this is postulated to be an effect of diminishing car-
dioprotective effects of estrogen. In our study, we had
high statistical power to detect potentially small asso-
ciations per year difference in timing of menopause, as
reflected by the small Cls in the result, but there was
no evidence of an association between age at meno-
pause and CVDs. Considering the high power of this
analysis, the results suggest that timing of menopause
is unlikely to be causally related to CVD risk.

Clinical Implications

Our results have important implications for both clinical
risk stratification and targeted primary prevention strat-
egies. In terms of risk stratification, these results sug-
gest that reproductive history should be an important
component of clinical evaluation of cardiovascular risk
in women, given the multiple associations between re-
productive factors and CVD of causal relevance. Even
where we detect presence of pleiotropy and therefore

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933
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suspect that some associations are not of causal rel-
evance, information on reproductive factors is still
likely to improve clinical risk stratification, because
the underlying pleiotropic pathway is likely to relate to
notoriously difficult-to-quantify metrics of a broad so-
ciobehavioral and socioeconomic trajectory. Women
are at particular risk from mischaracterization as low
risk for cardiovascular risk, and the majority of those
with CVD have an absence of traditional risk factors.
However, despite the growing wealth of evidence sup-
porting associations between reproductive factors and
CVD,%" there is a paucity of evidence directly assessing
the uplift in predictive performance of established clini-
cal risk scores after additional incorporation of repro-
ductive factors. Where 1 study exists on the outcome
of heart failure,®? it was performed in a relatively small
cohort and assessed only a few reproductive factors,
and no diagnostic uplift was demonstrated. Given the
results of our study, future work should imperatively
focus on large-scale assessment of the incremental
benefit of addition of key reproductive factors to con-
ventional cardiovascular risk stratification.

The results of this study can also help guide preven-
tion strategies. Because reproductive factors such as
age at menarche are not modifiable, and others such as
age at first birth are unlikely to be realistically modifiable
for the majority of women for the purpose of cardio-
vascular risk reduction, we explored multiple potentially
modifiable mediators of the effect of reproductive fac-
tors on CVD. The rationale behind this was to establish
the relevance of clinically “targetable” factors that can
be monitored for, and aggressively managed, in order
to curtail the augmented risk conferred by the reproduc-
tive factors. We demonstrate that the effects of age at
menarche were substantially mediated by BMI. We also
demonstrate that the effects of age at first birth on mul-
tiple CVDs were at least partly mediated by BMI, T2D,
HDL, and SBP. Clinical surveillance of at-risk women
and early, aggressive management of these risk factors
is a key priority that will at least partly mitigate the unfa-
vorable effects of reproductive factors on CVD burden.

Strengths and Limitations

The major strengths of this study stem from its ge-
netic epidemiological approach, which mitigates the
potential impact of confounding. In the hierarchy
of evidence, MR has been advocated as providing
“critical” evidence on risk factor-outcome relation-
ships,® especially when the risk factor in question is
not practically or ethically amenable to randomiza-
tion. The confidence with which causal relationships
can be drawn from MR results depends on the plau-
sibility of the instrumental variable assumptions for
the selected genetic instruments. We explored these
assumptions through checking instrument strength

13



€202 ‘sz Yore |\ uo Ag Blosfeuinofeye//:diy wouy pspeojumoq

Ardissino et al

using F-statistics, multiple sensitivity analyses more
robust to pleiotropy, and bidirectional MR. This
was used to distinguish the reproductive factors of
causal relevance.

There are some limitations to consider. First, our
analysis was carried out in populations of European
ancestry; therefore, the results may not be general-
izable to populations of other ancestries. Second,
the second assumption of MR (of no existing con-
founders of the association between the variant and
outcome) can be violated owing to population stratifi-
cation. Population stratification can lead to a degree
of confounding that is only avoidable through the use
of within-sibship GWASs. Although we attempted
this, the largest available within-sibship GWAS did
not have sufficient instruments at genome-wide
significance level to allow analysis. This remains a
target for further research when larger studies are
available. Third, the lack of individual-level data for
the analyses is a limitation as summary-level anal-
ysis is less flexible, which precludes exploration of
potential nonlinear effects. This is an important tar-
get for future work, especially for the exposures of
number of live births and age at first birth, for which
prior observational studies have highlighted nonlin-
ear associations with cardiovascular and mortal-
ity outcomes.'®® Fourth, there was partial sample
overlap in the primary analyses and complete sam-
ple overlap in the sex-specific sensitivity analyses for
the exposures of age at first birth and number of
live births. However, this is expected to have very
limited impact on the results, bcause 2-sample MR
methods (except MR-Egger) have been shown to
produce reliable results in the setting of large bio-
banks even with complete sample overap.®® Finally,
negative results in both univariable and multivariable
analyses might be related to lack of a true causal as-
sociation but might also be because of lack of suffi-
cient statistical power. The results should therefore
be interpreted in the context of instrument strength
in all cases. This is particularly true for the mediation
analyses, where attenuation to null was observed
in some cases where instruments were weak (F-
statistics <10). Attenuation to the null in the media-
tion analyses should thus not be taken as indication
of “full” mediation, as reaching the null invariably
partly relates to a reduction in power.

CONCLUSIONS

This study comprehensively explored the role and
causal relevance of female-specific reproductive risk
factors on multiple CVDs, including atrial fibrillation,
coronary artery disease, heart failure, and stroke.
The findings support the emerging research focus on
female-specific risk factors for CVD, by demonstrating
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that earlier first birth, higher number of live births, and
earlier menarche are all associated with increased CVD
in women. Importantly, the associations for age at first
birth are at least partly driven by pleiotropy through EA.
By providing evidence to support the causal relevance
of these factors, and additionally identifying key poten-
tial modifiable pathways to mitigate the increased risk
that they entail, we stress the importance of routine
evaluation of reproductive history in clinical risk stratifi-
cation and consideration of targeted prevention strate-
gies for women.

ARTICLE INFORMATION
Received September 22, 2022; accepted November 23, 2022.

Affiliations

National Heart and Lung Institute, Imperial College London, London, United
Kingdom (M.A., F.S.N.); Nuffield Department of Population Health, University of
Oxford, Oxford, United Kingdom (M.A.); Medical Research Council Biostatistics
Unit, University of Cambridge, Cambridge, United Kingdom (E.AW.S., S.B.);
Department of Applied Economics, Erasmus School of Economics, Erasmus
University Rotterdam, Rotterdam, The Netherlands (E.AW.S.); Erasmus
University Rotterdam Institute for Behavior and Biology, Erasmus University
Rotterdam, Rotterdam, The Netherlands (E.A.W.S.); Department of Medicine,
University of Cambridge, Cambridge, United Kingdom (P.C.); Department of
Chronic Disease Epidemiology, Yale School of Public Health, New Haven, CT
(T.R.); Department of Circulation and Medical Imaging, Norwegian University
of Science and Technology, Trondheim, Norway (T.R.); Centre for Fertility and
Health, Norwegian Institute of Public Health, Oslo, Norway (T.R.); Department
of Obstetrics and Gynaecology, Chelsea and Westminster Hospital NHS
Foundation Trust, London, United Kingdom (J.G.); and Cardiovascular
Epidemiology Unit, Department of Public Health and Primary Care, University
of Cambridge, Cambridge, United Kingdom (S.B.).

Acknowledgments
The authors acknowledge the participants and investigators of the
ReproGen study; CARDIOGRAM/C4D, MEGASTROKE, AFGen, and
HERMES consortia; and UK Biobank. The MEGASTROKE project re-
ceived funding from sources specified at http:/www.megastroke.org/
acknowledgments.html.

Sources of Funding

This study was supported by the Medical Research Council (MRC schol-
arship for MA, United Kingdom Research and Innovation MRC MC_
UuU_00002/7 for EAWS and SB), the National Institute for Health Research
(NIHR Cambridge Biomedical Research Centre BRC-1215-20014 for
EAWS and SB, Imperial NIHR Biomedical Research Centre funding for
FSN), and the British Heart Foundation (RG/16/3/32175 for FSN, British
Heart Foundation Clinical Training Research Fellowship for PC). The
views expressed are those of the authors and not necessarily those of
the National Institute for Health Research or the Department of Health
and Social Care.

Disclosures
None.

Supplemental Material
Tables S1-S11

REFERENCES

1. Yusuf PS, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, McQueen
M, Budaj A, Pais P, Varigos J, et al. Effect of potentially modifiable
risk factors associated with myocardial infarction in 52 countries (the
INTERHEART study): case-control study. Lancet. 2004;364:937-952.
doi: 10.1016/S0140-6736(04)17018-9

14


http://www.megastroke.org/acknowledgments.html
http://www.megastroke.org/acknowledgments.html
https://doi.org//10.1016/S0140-6736(04)17018-9

€202 ‘sz Yore |\ uo Ag Blosfeuinofeye//:diy wouy pspeojumoq

Ardissino et al

12.

16.

17.

20.

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933

Hochman JS, Tamis JE, Thompson TD, Weaver WD, White HD, Van de
Werf F, Aylward P, Topol EJ, Califf RM. Sex, clinical presentation, and
outcome in patients with acute coronary syndromes. N Engl J Med.
1999;341:226-232. doi: 10.1056/NEJM199907223410402

Davis M, Diamond J, Montgomery D, Krishnan S, Eagle K, Jackson
E. Acute coronary syndrome in young women under 55years of age:
clinical characteristics, treatment, and outcomes. Clin Res Cardiol.
2015;104:648-655. doi: 10.1007/s00392-015-0827-2

Vaccarino V, Parsons L, Every NR, Barron HV, Krumholz HM. Sex-
based differences in early mortality after myocardial infarction. N Engl J
Med. 1999;341:217-225. doi: 10.1056/NEJM199907223410401
Gallagher LG, Davis LB, Ray RM, Psaty BM, Gao DL, Checkoway H,
Thomas DB. Reproductive history and mortality from cardiovascu-
lar disease among women textile workers in Shanghai, China. Int J
Epidemiol. 2011;40:1510-1518. doi: 10.1093/ije/dyr134

Merritt MA, Riboli E, Murphy N, Kadi M, Tjenneland A, Olsen A, Overvad
K, Dossus L, Dartois L, Clavel-Chapelon F, et al. Reproductive factors
and risk of mortality in the European Prospective Investigation into
Cancer and Nutrition; a cohort study. BMC Med. 2015;13:252. doi:
10.1186/512916-015-0484-3

Canoy D, Beral V, Balkwill A, Wright FL, Kroll ME, Reeves GK, Green
J, Cairns BJ. Age at menarche and risks of coronary heart and other
vascular diseases in a large UK cohort. Circulation. 2015;131:237-244.
doi: 10.1161/CIRCULATIONAHA.114.010070

Yang L, Li L, Millwood 1Y, Peters SAE, Chen Y, Guo Y, Bian Z, Chen
X, Chen L, Feng S, et al. Age at menarche and risk of major cardio-
vascular diseases: evidence of birth cohort effects from a prospective
study of 300,000 Chinese women. Int J Cardiol. 2017;227:497-502. doi:
10.1016/j.ijcard.2016.10.115

Peters SA, Woodward M. Women’s reproductive factors and incident
cardiovascular disease in the UK Biobank. Heart. 2018;104:1069-1075.
doi: 10.1136/heartjnl-2017-312289

Lawlor DA, Emberson JR, Ebrahim S, Whincup PH, Wannamethee SG,
Walker M, Smith GD. Is the association between parity and coronary
heart disease due to biological effects of pregnancy or adverse lifestyle
risk factors associated with child-rearing? Circulation. 2003;107:1260—
1264. doi: 10.1161/01.CIR.0000053441.43495.1A

Eikendal ALM, Groenewegen KA, Bots ML, Peters SAE, Uiterwaal
CSPM, den Ruijter HM. Relation between adolescent cardiovascular
risk factors and carotid intima-media echogenicity in healthy young
adults: the Atherosclerosis Risk in Young Adults (ARYA) study. J Am
Heart Assoc. 2016;5:5. doi: 10.1161/JAHA.115.002941

Hussain MA, Al Mamun A, Peters SA, Woodward M, Huxley RR. The bur-
den of cardiovascular disease attributable to major modifiable risk factors
in Indonesia. J Epidemiol. 2016;26:515-521. doi: 10.2188/jea.JE20150178
Calderon-Margalit R, Friedlander Y, Yanetz R, Deutsch L, Manor
O, Harlap S, Paltiel O. Late stillbirths and long-term mortality of
mothers. Obstet Gynecol. 2007;109:1301-1308. doi: 10.1097/01.
AOG.0000264548.10767.ea

Oliver-Williams CT, Heydon EE, Smith GCS, Wood AM. Miscarriage and
future maternal cardiovascular disease: a systematic review and meta-
analysis. Heart. 2013;99:1636-1644. doi: 10.1136/heartjnl-2012-303237
Bubach S, Horta BL, Gongalves H, Assungdo MCF. Early age at
menarche and metabolic cardiovascular risk factors: mediation by
body composition in adulthood. Sci Rep. 2021;11:148. doi: 10.1038/
$41598-020-80496-7

Bobrow KL, Quigley MA, Green J, Reeves GK, Beral V. Persistent ef-
fects of women'’s parity and breastfeeding patterns on their body mass
index: results from the Million Women study. Int J Obes. 2013;37:712—
717. doi: 10.1038/ij0.2012.76

Lacey RE, Kumari M, Sacker A, McMunn A. Age at first birth and
cardiovascular risk factors in the 1958 British birth cohort. J
Epidemiol Community Health. 2017;71:691-698. doi: 10.1136/
jech-2016-208196

Mills MC, Tropf FC, Brazel DM, van Zuydam N, Vaez A, Agbessi M, Ahsan
H, Alves |, Andiappan AK, Arindrarto W, et al. Identification of 371 genetic
variants for age at first sex and birth linked to externalising behaviour. Nat
Hum Behav. 2021;5:1730. doi: 10.1038/s41562-021-01135-3

Davey Smith G, Davies N, Dimou N, Egger M, Gallo V, Golub R, Higgins
JP, Langenberg C, Loder E, Richards JB, et al. STROBE-MR: guidelines
for strengthening the reporting of Mendelian randomization studies.
2019. doi:10.7287/peerj.preprints.27857.

R Core Team. R: a language and environment for statistical computing.
R Foundation; 2021.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

383.

34.

35.

36.

37.

38.

39.

Reproductive Factors and Cardiovascular Disease

Hemani G, Zheng J, Elsworth B, Wade KH, Haberland V, Baird D, Laurin
C, Burgess S, Bowden J, Langdon R, et al. The MR-Base platform sup-
ports systematic causal inference across the human phenome. Elife.
2018;7. doi: 10.7554/eL ife.34408

Yavorska OO, Burgess S. MendelianRandomization: an R package for
performing Mendelian randomization analyses using summarized data.
Int J Epidemiol. 2017;46:1734-1739. doi: 10.1093/ije/dyx034

Day FR, Thompson DJ, Helgason H, Chasman DI, Finucane H, Sulem
P, Ruth KS, Whalen S, Sarkar AK, Albrecht E, et al. Genomic analyses
identify hundreds of variants associated with age at menarche and sup-
port a role for puberty timing in cancer risk. Nat Genet. 2017;49:834—
841. doi: 10.1038/ng.3841

Ruth KS, Day FR, Hussain J, Martinez-Marchal A, Aiken CE, Azad A,
Thompson DJ, Knoblochova L, Abe H, Tarry-Adkins JL, et al. Genetic
insights into biological mechanisms governing human ovarian ageing.
Nature. 2021;5696:393-397. doi: 10.1038/s41586-021-03779-7
Sanderson E, Windmeijer F. A weak instrument F-test in linear IV models
with multiple endogenous variables. J Econom. 2016;190:212-221. doi:
10.1016/j.jeconom.2015.06.004

Sanderson E, Spiller W, Bowden J. Testing and correcting for weak and
pleiotropic instruments in two-sample multivariable Mendelian random-
ization. Stat Med. 2021;40:5434-5452. doi: 10.1002/sim.9133

Nielsen JB, Thorolfsdottir RB, Fritsche LG, Zhou W, Skov MW, Graham
SE, Herron TJ, McCarthy S, Schmidt EM, Sveinbjornsson G, et al.
Biobank-driven genomic discovery yields new insight into atrial fibrillation
biology. Nat Genet. 2018;50:1234-1239. doi: 10.1038/s41588-018-0171-3
van der Harst P, Verweij N. Identification of 64 novel genetic loci
provides an expanded view on the genetic architecture of coro-
nary artery disease. Circ Res. 2018;122:433-443. doi: 10.1161/
CIRCRESAHA.117.312086

Shah S, Henry A, Roselli C, Lin H, Sveinbjérnsson G, Fatemifar G,
Hedman AK, Wilk JB, Morley MP, Chaffin MD, et al. Genome-wide
association and Mendelian randomisation analysis provide insights
into the pathogenesis of heart failure. Nat Commun. 2020;11:163. doi:
10.1038/s41467-019-13690-5

Malik R, Chauhan G, Traylor M, Sargurupremraj M, Okada Y, Mishra
A, Rutten-Jacobs L, Giese A-K, van der Laan SW, Gretarsdottir S,
et al. Multiancestry genome-wide association study of 520,000 sub-
jects identifies 32 loci associated with stroke and stroke subtypes. Nat
Genet. 2018;50:524-537. doi: 10.1038/s41588-018-0058-3

Burgess S, Bowden J, Fall T, Ingelsson E, Thompson SG. Sensitivity
analyses for robust causal inference from Mendelian randomization
analyses with multiple genetic variants. Epidemiology. 2017;28:30-42.
doi: 10.1097/EDE.0000000000000559

Burgess S, Davey Smith G, Davies NM, Dudbridge F, Gill D, Glymour
MM, Hartwig FP, Holmes MV, Minelli C, Relton CL, et al. Guidelines for
performing Mendelian randomization investigations. Wellcome Open
Res. 2020;4:186. doi: 10.12688/wellcomeopenres.15555.2

Verbanck M, Chen C-Y, Neale B, Do R. Detection of widespread
horizontal pleiotropy in causal relationships inferred from Mendelian
randomization between complex traits and diseases. Nat Genet.
2018;50:693-698. doi: 10.1038/541588-018-0099-7

Bowden J, Davey Smith G, Haycock PC, Burgess S. Consistent esti-
mation in Mendelian randomization with some invalid instruments using
a weighted median estimator. Genet Epidemiol. 2016;40:304-314. doi:
10.1002/gepi.21965

Burgess S, Thompson SG. Interpreting findings from Mendelian ran-
domization using the MR-Egger method. Eur J Epidemiol. 2017,32:377-
389. doi: 10.1007/s10654-017-0255-x

Staley JR, Blackshaw J, Kamat MA, Ellis S, Surendran P, Sun BB,
Paul DS, Freitag D, Burgess S, Danesh J, et al. PhenoScanner: a da-
tabase of human genotype-phenotype associations. Bioinformatics.
2016;32:3207-3209. doi: 10.1093/biocinformatics/btw373

Kamat MA, Blackshaw JA, Young R, Surendran P, Burgess S, Danesh
J, Butterworth AS, Staley JR. PhenoScanner V2: an expanded tool for
searching human genotype-phenotype associations. Bioinformatics.
2019;35:4851-4853. doi: 10.1093/bioinformatics/btz469

Lee JJ, Wedow R, Okbay A, Kong E, Maghzian O, Zacher M, Nguyen-
Viet TA, Bowers P, Sidorenko J, Karlsson Linnér R, et al. Gene discovery
and polygenic prediction from a genome-wide association study of ed-
ucational attainment in 1.1 million individuals. Nat Genet. 2018;50:1112—
1121. doi: 10.1038/s41588-018-0147-3

Bycroft C, Freeman C, Petkova D, Band G, Elliott LT, Sharp K, Motyer A,
Vukcevic D, Delaneau O, O’Connell J, et al. The UK Biobank resource

15


https://doi.org//10.1056/NEJM199907223410402
https://doi.org//10.1007/s00392-015-0827-2
https://doi.org//10.1056/NEJM199907223410401
https://doi.org//10.1093/ije/dyr134
https://doi.org//10.1186/s12916-015-0484-3
https://doi.org//10.1161/CIRCULATIONAHA.114.010070
https://doi.org//10.1016/j.ijcard.2016.10.115
https://doi.org//10.1136/heartjnl-2017-312289
https://doi.org//10.1161/01.CIR.0000053441.43495.1A
https://doi.org//10.1161/JAHA.115.002941
https://doi.org//10.2188/jea.JE20150178
https://doi.org//10.1097/01.AOG.0000264548.10767.ea
https://doi.org//10.1097/01.AOG.0000264548.10767.ea
https://doi.org//10.1136/heartjnl-2012-303237
https://doi.org//10.1038/s41598-020-80496-7
https://doi.org//10.1038/s41598-020-80496-7
https://doi.org//10.1038/ijo.2012.76
https://doi.org//10.1136/jech-2016-208196
https://doi.org//10.1136/jech-2016-208196
https://doi.org//10.1038/s41562-021-01135-3
https://doi.org//10.7287/peerj.preprints.27857
https://doi.org//10.7554/eLife.34408
https://doi.org//10.1093/ije/dyx034
https://doi.org//10.1038/ng.3841
https://doi.org//10.1038/s41586-021-03779-7
https://doi.org//10.1016/j.jeconom.2015.06.004
https://doi.org//10.1002/sim.9133
https://doi.org//10.1038/s41588-018-0171-3
https://doi.org//10.1161/CIRCRESAHA.117.312086
https://doi.org//10.1161/CIRCRESAHA.117.312086
https://doi.org//10.1038/s41467-019-13690-5
https://doi.org//10.1038/s41588-018-0058-3
https://doi.org//10.1097/EDE.0000000000000559
https://doi.org//10.12688/wellcomeopenres.15555.2
https://doi.org//10.1038/s41588-018-0099-7
https://doi.org//10.1002/gepi.21965
https://doi.org//10.1007/s10654-017-0255-x
https://doi.org//10.1093/bioinformatics/btw373
https://doi.org//10.1093/bioinformatics/btz469
https://doi.org//10.1038/s41588-018-0147-3

€202 ‘sz Yore |\ uo Ag Blosfeuinofeye//:diy wouy pspeojumoq

Ardissino et al

40.

4.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

J Am Heart Assoc. 2023;12:e027933. DOI: 10.1161/JAHA.122.027933

with deep phenotyping and genomic data. Nature. 2018;5662:203-209.
doi: 10.1038/s41586-018-0579-z

Burgess S, Thompson DJ, Rees JMB, Day FR, Perry JR, Ong KK.
Dissecting causal pathways using Mendelian randomization with
summarized genetic data: application to age at menarche and risk
of breast cancer. Genetics. 2017;207:481-487. doi: 10.1534/genet-
ics.117.300191

Pulit SL, Stoneman C, Morris AP, Wood AR, Glastonbury CA, Tyrrell J,
Yengo L, Ferreira T, Marouli E, Ji Y, et al. Meta-analysis of genome-wide
association studies for body fat distribution in 694 649 individuals of
European ancestry. Hum Mol Genet. 2019;28:166-174. doi: 10.1093/
hmg/ddy327

Willer CJ, Schmidt EM, Sengupta S, Peloso GM, Gustafsson S, Kanoni
S, Ganna A, Chen J, Buchkovich ML, Mora S, et al. Discovery and re-
finement of loci associated with lipid levels. Nat Genet. 2013;45:1274—
1283. doi: 10.1038/ng.2797

Xue A, Wu Y, Zhu Z, Zhang F, Kemper KE, Zheng Z, Yengo L, Lloyd-
Jones LR, Sidorenko J, Wu Y, et al. Genome-wide association
analyses identify 143 risk variants and putative regulatory mecha-
nisms for type 2 diabetes. Nat Commun. 2018;9:2941. doi: 10.1038/
s41467-018-04951-w

Evangelou E, Warren HR, Mosen-Ansorena D, Mifsud B, Pazoki R,
Gao H, Ntritsos G, Dimou N, Cabrera CP, Karaman |, et al. Genetic
analysis of over 1 million people identifies 535 new loci associated with
blood pressure traits. Nat Genet. 2018;50:1412-1425. doi: 10.1038/
541588-018-0205-x

Oliver-Williams C, Vladutiu CJ, Loehr LR, Rosamond WD, Stuebe AM.
The association between parity and subsequent cardiovascular disease
in women: the Atherosclerosis Risk in Communities study. J Women'’s
Heal. 2019;28:721-727. doi: 10.1089/jwh.2018.7161

Li W, Ruan W, Lu Z, Wang D. Parity and risk of maternal cardiovascular
disease: a dose-response meta-analysis of cohort studies. Eur J Prev
Cardiol. 2019;26:592-602. doi: 10.1177/2047487318818265

Grundy E, Kravdal @. Fertility history and cause-specific mortality: a
register-based analysis of complete cohorts of Norwegian women
and men. Soc Sci Med. 2010;70:1847-1857. doi: 10.1016/j.socscimed.
2010.02.004

Henretta JC. Early childbearing, marital status, and women’s health
and mortality after age 50. J Health Soc Behav. 2007;48:254-266. doi:
10.1177/002214650704800304

Moazzeni SS, Toreyhi H, Asgari S, Azizi F, Tehrani FR, Hadaegh F.
Number of parity/live birth(s) and cardiovascular disease among Iranian
women and men: results of over 15years of follow-up. BMC Pregnancy
Childbirth. 2021;21:28. doi: 10.1186/s12884-020-03499-2

Parikh NI, Jeppson RP, Berger JS, Eaton CB, Kroenke CH, LeBlanc ES,
Lewis CE, Loucks EB, Parker DR, Rillamas-Sun E, et al. Reproductive
risk factors and coronary heart disease in the Women’s Health Initiative
observational study. Circulation. 2016;133:2149-2158. doi: 10.1161/
CIRCULATIONAHA.115.017854

Christian LM, Porter K. Longitudinal changes in serum proinflam-
matory markers across pregnancy and postpartum: effects of ma-
ternal body mass index. Cytokine. 2014;70:134-140. doi: 10.1016/j.
cyt0.2014.06.018

52.

583.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Reproductive Factors and Cardiovascular Disease

Demirci O, Tugrul AS, Dolgun N, Sézen H, Eren S. Serum lipids level as-
sessed in early pregnancy and risk of pre-eclampsia. J Obstet Gynaecol
Res. 2011;37:1427-1432. doi: 10.1111/].1447-0756.2011.01562.x

Howie PW. Blood clotting and fibrinolysis in pregnancy. Postgrad Med
J. 1979;55:362-366. doi: 10.1136/pgm;j.55.643.362

Okoth K, Chandan JS, Marshall T, Thangaratinam S, Thomas GN,
Nirantharakumar K, Adderley NJ. Association between the reproductive
health of young women and cardiovascular disease in later life: umbrella
review. BMJ. 2020;371. doi: 10.1136/bmj.m3502

Zheng J, Chen K, Huang T, Shao C, Li P, Wang J, Wang W, Zhang K,
Meng X, Gao J, et al. Genetically determined lifestyle and cardiometa-
bolic risk factors mediate the association of genetically predicted age
at menarche with genetic predisposition to myocardial infarction: a two-
step, two-sample Mendelian randomization study. Front Cardiovasc
Med. 2022;9. doi: 10.3389/fcvm.2022.821068

Au Yeung SL, Jiang C, Cheng KK, Xu L, Zhang W, Lam TH, Leung GM,
Schooling CM. Age at menarche and cardiovascular risk factors using
Mendelian randomization in the Guangzhou Biobank Cohort Study.
Prev Med (Baltim). 2017;101:142-148. doi: 10.1016/}.ypmed.2017.06.006
Cao M, Cui B. Negative effects of age at menarche on risk of cardiomet-
abolic diseases in adulthood: a Mendelian randomization study. J Clin
Endocrinol Metab. 2020;105:515-522. doi: 10.1210/clinem/dgz071
Peters SAE, Huxley RR, Woodward M. Women'’s reproductive health
factors and body adiposity: findings from the UK Biobank. Int J Obes.
2016;40:803-808. doi: 10.1038/ij0.2015.254

Ley SH, Li Y, Tobias DK, Manson JE, Rosner B, Hu FB, Rexrode KM.
Duration of reproductive life span, age at menarche, and age at meno-
pause are associated with risk of cardiovascular disease in women. J
Am Heart Assoc. 2017;6. doi: 10.1161/JAHA.117.006713

Honigberg MC, Zekavat SM, Aragam K, Finneran P, Klarin D, Bhatt DL,
Januzzi JL, Scott NS, Natarajan P. Association of premature natural
and surgical menopause with incident cardiovascular disease. JAMA.
2019;322:2411-2421. doi: 10.1001/jama.2019.19191

Agarwala A, Michos ED, Samad Z, Ballantyne CM, Virani SS. The
use of sex-specific factors in the assessment of women’s car-
diovascular risk. Circulation. 2020;141:592-599. doi: 10.1161/
CIRCULATIONAHA.119.043429

Mehta PP, Ning H, Perak AM, Lane-Cordova A, Carnethon M, Shah
SJ, Grobman W, Greenland P, Allen NB, Lloyd-Jones DM, et al. The
role of reproductive factors in risk prediction of incident heart failure
in White and Black women: the Women’s Health Initiative. J Card Fail.
2020;26:S80. doi: 10.1016/j.cardfail.2020.09.233

Burgess S, Scott RA, Timpson NJ, Smith GD, Thompson SG. Using
published data in Mendelian randomization: a blueprint for efficient
identification of causal risk factors. Eur J Epidemiol. 2015;30:543-552.
doi: 10.1007/s10654-015-0011-z

Woo D, Jae S, Park S. U-shaped association between age at first child-
birth and mortality: a prospective cohort study. Maturitas. 2022;161:33-
39. doi: 10.1016/j.maturitas.2022.01.015

Minelli C, Del Greco MF, van der Plaat DA, Bowden J, Sheehan NA,
Thompson J. The use of two-sample methods for Mendelian random-
ization analyses on single large datasets. Int J Epidemiol. 2021;50:1651-
1659. doi: 10.1093/ije/dyab084

16


https://doi.org//10.1038/s41586-018-0579-z
https://doi.org//10.1534/genetics.117.300191
https://doi.org//10.1534/genetics.117.300191
https://doi.org//10.1093/hmg/ddy327
https://doi.org//10.1093/hmg/ddy327
https://doi.org//10.1038/ng.2797
https://doi.org//10.1038/s41467-018-04951-w
https://doi.org//10.1038/s41467-018-04951-w
https://doi.org//10.1038/s41588-018-0205-x
https://doi.org//10.1038/s41588-018-0205-x
https://doi.org//10.1089/jwh.2018.7161
https://doi.org//10.1177/2047487318818265
https://doi.org//10.1016/j.socscimed.2010.02.004
https://doi.org//10.1016/j.socscimed.2010.02.004
https://doi.org//10.1177/002214650704800304
https://doi.org//10.1186/s12884-020-03499-2
https://doi.org//10.1161/CIRCULATIONAHA.115.017854
https://doi.org//10.1161/CIRCULATIONAHA.115.017854
https://doi.org//10.1016/j.cyto.2014.06.018
https://doi.org//10.1016/j.cyto.2014.06.018
https://doi.org//10.1111/j.1447-0756.2011.01562.x
https://doi.org//10.1136/pgmj.55.643.362
https://doi.org//10.1136/bmj.m3502
https://doi.org//10.3389/fcvm.2022.821068
https://doi.org//10.1016/j.ypmed.2017.06.006
https://doi.org//10.1210/clinem/dgz071
https://doi.org//10.1038/ijo.2015.254
https://doi.org//10.1161/JAHA.117.006713
https://doi.org//10.1001/jama.2019.19191
https://doi.org//10.1161/CIRCULATIONAHA.119.043429
https://doi.org//10.1161/CIRCULATIONAHA.119.043429
https://doi.org//10.1016/j.cardfail.2020.09.233
https://doi.org//10.1007/s10654-015-0011-z
https://doi.org//10.1016/j.maturitas.2022.01.015
https://doi.org//10.1093/ije/dyab084

0feye//:dny wouy papeojumoq

0 Aq BIosfeuun:

€202 ‘€T Yo IN U

SUPPLEMENTAL MATERIAL



€202 ‘sz Yore |\ uo Ag Bio'sfeuinofeye/:diy wouy pspeojumoq

Table S1 — Case definitions for study outcomes in the genome-wide association
studies used for genetic association estimates. Further details are available at the

individual study publications. EUR = European, ICD = International Classification of

Diseases
Outcome Case definition
Atrial HUNT: ICD-9 427.3 and ICD-10 148 codes on hospital or outpatient record
fibrillation deCODE: ICD-10 code 148 and ICD-9 code 427.3 on hospital record

MGI: ICD-9 427.31 billing code

DiscovEHR: ICD-10 148 on electronic health record either as one problem
code, or two separate diagnosis codes

UK Biobank: ICD-9 427.3 and ICD-10 148 on healthcare record

Coronary UKB: ICD10 codes 121-125, OPCS-4 codes K40-K46, K49, K50 and K75
artery disease Cardiogram/C4D: See original publications

Heart failure ARIC: ICD9 428.x code; ICD10 150
BIOSTAT-CHF: Physician diagnosis
CHS: Self-report validated by doctor; or medical records
COGEN: LVEF<40% or clinical HF with NYHA>1 by clinician
deCODE: ICD9 428.x code; ICD10 150
EGCUT: ICD10 I50 code
EPHESUS: Physician diagnosis
EPIC-Norfolk: ICD10 150 code
FHS: Physician/clinical diagnosis
FINRISK: ICD-10: 150, 1110, 1130 and 1132; ICD-9: 4029B, 404, 4148, 428;
ICD-7: 42700, 42710, 428 or HF medication use
GODARTS: Physician/clinical diagnosis
GRADE: Physician/clinical diagnosis
LURIC: Physician/clinical diagnosis
MDCS: ICD8 427.00, 427.10, and 428.99; ICD9 428; ICD10 150 and 111.0
PHFS: Physician/clinical diagnosis
PIVUS: ICD9 427.00, 427.10, 428; ICD10 I50 or 111.0
PREVEND: Physician/clinical diagnosis
PROSPER: Physician/clinical diagnosis
Regeneron/Geisinger:
Rotterdam study 1: Physician/clinical diagnosis
SHIP: Physician/clinical diagnosis
SOLID: Physician/clinical diagnosis
TwinGene: ICD-10: 150; ICD-8 and ICD-9 428
UK Biobank: ICD-10: 111.0, 113.0, 113.2, 125.5, 142.0, 142.5, 142.8, 142.9, 150.0,
150.1, 150.9; ICD-9: 4254, 4280, 4281, 4289
ULSAM: ICD9 427.00, 427.10, 428; ICD10 I50 or 111.0
WGHS: Physician/clinical diagnosis

Stroke World Health Organization (WHO) definition: rapidly developing signs of
focal/global disturbance of cerebral function, lasting more than 24 hours with
no cause other than vascular.

Ischemic Stroke defined as above; ischaemic origin based on clinical and imaging
stroke criteria
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Table S2 — Mendelian randomization (MR) sensitivity analyses for effects

reproductive factors on cardiovascular outcomes, using weighted median MR, MR-

PRESSO and MR-Egger method. CI = confidence interval, SNP= single nucleotide

polymorphism, #SNP = number of SNPs used in analysis.

Odds Lower Upper
Exposure Outcome Method ratio 950 Cl  95% CI P-value
Weighted median  1.00 0.83 1.21 0.999
Atrial fibrillation ~MR-PRESSO 110 095 1.26 0.216
#SNP =18 Mr-Egger 068  0.22 2.09 0.512
intercept  0.471
Weighted median  1.58 1.33 1.88 2.02 x107
Coronary artery - MR-PRESSO 156  1.37 1.78 6.27x10°
disease : : : :
#SNP =18 Mr-Egger 2.37 0.90 6.29 0.101
intercept  0.356
Age at first Weighted median 1.35 1.08 1.68 0.007
birth
Heart failure ~ MR-PRESSO 127 106 153 0.018
(perl-year  #SNP =18 Mr-Egger 1.18  0.38 3.72 0.776
reduction)
intercept 0.900
Weighted median  1.30 0.98 1.72 0.068
Ischaemic MR-PRESSO 1.16  0.92 1.47 0.219
stroke : : : :
#SNP =18 Mr-Egger 334  0.79 14.08 0.120
intercept  0.166
Weighted median  1.35 1.03 1.78 0.032
Stroke MR-PRESSO 125  1.00 1.56 0.066
#SNP =18 Mr-Egger 421 113 15.62 0.047
intercept  0.085
Weighted median  1.83 0.94 3.55 0.075
Atrial fibrillation ~MR-PRESSO 3.08  1.87 5.07 0.011
Number of ~ #SNP=9 Mr-Egger 028  0.00 11601 0.820
live births intercept  0.677
(per increase Weighted median ~ 1.33  0.93 1.92 0.120
in category
across <2,vs ~ Coronaryartery  MR-PRESSO 1.41  1.00 2.00 0.087
2, vs >2 live disease
: #SNP =9 Mr-Egger 095  0.02 55.38 0.980
births)
intercept  0.853
Heart failure Weighted median ~ 1.87  1.09 3.20 0.022
#SNP =
SNP =9 MR-PRESSO 1.90  1.30 2.79 0.011
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Mr-Egger 0.59 0.01 69.57 0.835
intercept  0.645
Weighted median  1.65 0.81 3.35 0.165
ischaemic MR-PRESSO 186 103 3.37 0.077
#SNP =9 Mr-Egger 559 141 221492 0.077
intercept  0.103
Weighted median  1.61 0.80 3.22 0.178
Stroke MR-PRESSO 207 122 3.52 0.027
#SNP =9 Mr-Egger 1083  5.90 198842  0.034
intercept  0.050
Weighted median  0.95 0.90 1.00 0.045
Atrial fibrillation ~MR-PRESSO 099  0.96 1.03 0.638
#SNP =208 Mr-Egger 090 081 1.00 0.057
intercept  0.024
Weighted median  1.07 1.02 1.12 0.003
gigg;';aery artery  MR-PRESSO 109 106 113 2.71x107
#SNP =198 Mr-Egger 1.08 0.98 1.19 0.115
intercept  0.733
Age at Weighted median  1.11 1.04 1.18 0.001
menarche
Heartfailure ~ VR-PRESSO 111 1.06 1.15 2.68x10°
(per 1-year #SNP =208 Mr-Egger 1.08 0.97 1.21 0.174
reduction) 0.520
intercept ‘
Weighted median  1.05 0.98 1.13 0.170
Lstf:f:m'c MR-PRESSO 104 099 1.09 0.114
#SNP =208 Mr-Egger 1.04 0.91 1.19 0.556
intercept  0.933
Weighted median 1.02 0.96 1.09 0.499
Stroke MR-PRESSO 103 0.99 1.08 0.167
#SNP =208 Mr-Egger 1.02  0.90 1.15 0.769
intercept  0.846
Weighted median  1.00 0.99 1.01 0.932
Age at
menopause  Atrial fibrillation ~MR-PRESSO 1.00 0.9 1.01 0.548
#SNP =154 Mr-Egger 1.00  0.98 1.02 0.685
(per 1-year
increase) intercept  0.664
Weighted median 1.00 0.98 1.01 0.589
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MR-PRESSO

Coronary artery 1.00 0.99 1.01 0.813

disease Mr-Egger 1.00 0.97 1.02 0.779
#SNP =141 .

intercept  0.804

Weighted median  1.00 0.98 1.01 0.552

Heart failure ~ MR-PRESSO 1.00  0.99 1.01 0.854

#SNP =152 Mr-Egger 1.00 0.98 1.02 0.883

intercept  0.695

Weighted median ~ 0.99 0.96 1.01 0.220

Lﬁfgfgmic MR-PRESSO 100 098 1.01 0.613

#SNP =151 Mr-Egger 1.00 0.97 1.03 0.822

intercept 0.610

Weighted median  0.98 0.96 1.00 0.685

Stroke MR-PRESSO 100 098 1.01 0.545

#SNP =151 Mr-Egger 1.00  0.97 1.02 0.883

intercept  0.881
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Table S3 — Mendelian randomization (MR) sensitivity analysis to assess for
bidirectional association, exploring the effects of cardiovascular disease on
reproductive factors using inverse-variance weighted model with multiplicative
random effects. Std. Error = standard error.

#SNP Beta Std. P-
Exposure Outcome ici
coefficient Error value
Age at first birth 110 -0.009 0.009 0.317
Atrial fibrillation 110
(per log(OR) increase) Age at menarche -0.002 0.006 0.762
Number of live 110 0.003 0.004 0.521
births
Age at first birth 143 -0.029 0.010 0.005
Coronary artery
disease 18
(per log(OR) increase) Age at menarche o0 S
Number of live 143 0.009 0.005 0.061
births
Age at first birth 10 0.010 0.025 0.685
Heart failure 10
(per log(OR) increase) Age at menarche -0.082 0.066  0.214
Number of live 10 0.006 0.021 0.784
births
Age at first birth 8 -0.005 0.034 0.888
Stroke 8
(per log(OR) increase) Age at menarche 0.007 0.017  0.694
Number of live 8 0.005 0.020 0.804
births
Age at first birth 10 -0.009 0.028 0.746
Ischaemic stroke 10
(per log(OR) increase)  Age at menarche 0.009 0.021  0.676
Number of live 10 -0.006 0.015 0.691

births




Table S4 — Sensitivity analysis using Mendelian randomization to estimate the
effects of reproductive factors on cardiovascular outcomes, where SNP-outcome
associations were calculated in the UK Biobank cohort restricted to female
participants. Cl = confidence interval.
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Exposure Outcome Odds Lower Upper P-value
ratio 95% ClI 95% ClI
Atrial fibrillation
1.77 1.31 2.39 2.11x104
Age at firstbirth ~ Coronary artery disease 232  1.78 3.03 5.69x1010
(per 1-year Heart failure
reduction) 2.64 1.71 4.09 1.37x10°
Ischaemic stroke
2.25 1.29 3.93 0.004
Stroke
1.75 1.19 2.57 0.004
Atrial fibrillation
Numb £ 3.19 1.42 7.19 0.005
umber of five Coronary artery disease
blrth_S _ 2.29 1.10 4.74 0.026
(per increase in Heart failure
category across <2, 1.52 0.46 5.06 0.491
i Ischaemic stroke
vs 2, vs >2 live 254 043 14.87 0.302
births)
Stroke
3.22 0.82 12.57 0.093
Atrial fibrillation
0.99 0.92 1.06 0.706
Coronary artery disease
Age at menarche . 1.11 1.04 1.18 0.003
(per 1-year Heart failure 1.15 1.05 1.27 0.005
reduction) Ischaemic stroke
1.03 0.91 1.15 0.672
Stroke
1.05 0.97 1.14 0.229
Atrial fibrillation
1.01 0.99 1.03 0.337
Coronary artery disease
Age at menopause . 1.01 0.99 1.03 0.599
(per 1-year increase) Heart failure 1.01 0.98 1.04 0.651
Ischaemic stroke
1.01 0.97 1.04 0.663
Stroke
1.00 0.98 1.03 0.892
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Table S5 — Sensitivity analysis using multivariable Mendelian randomization (MR) to
estimate the effect of reproductive factors on cardiovascular outcomes after
accounting for educational attainment. EA = Educational attainment, Cl = confidence

interval, SNP= single nucleotide polymorphism, #SNP = number of SNPs used in

analysis.
Adjusted Odds Lower Upper )
Exposure Outcome for #SNP ratio 95% Cl  95% Cl P-value
18 7
Coronary None 1.49 1.28 1.74 3.72 x10
artery disease  EA 11 1.30 0.85 1.98 0.231
Age at first 18
birth None 1.27 1.06 1.53 0.009
(per 1-year  Heart failure 11
None 18 1.25 1.00 1.56 0.048
Stroke 11
EA 1.01 0.75 1.36 0.961
Atrial None 9 2.91 1.16 7.29 0.023
fibrillation EA 4 1.71 0.43 6.85 0.451
None 9 1.90 1.28 2.82 0.001
Number of  Heart failure 4
live births EA 1.77 0.97 3.21 0.062
(per 1-year 9
stroke EA 4 2.36 1.22 4.58 0.011
None 9 2.07 1.22 3.52 0.007
Stroke 2
EA 2.38 1.03 5.53 0.043
198 -6
Age at Coronary None 1.10 1.06 1.14 1.68 x10
menarche  artery disease pp 81 1.23 1.11 1.36 5.00 x10°
(per 1-year 508
reduction) None 1.12 1.07 1.17 5.06 x10”7
Heart failure 81
EA 1.21 1.07 1.37 0.003
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Table S6 — Mendelian randomization analyses to the association between
reproductive factors and putative mediators using inverse-variance weighted model
with multiplicative random effects. Only carried out for reproductive factors that
displayed at least one nominally significant association with a cardiovascular
outcome on primary analysis. Std. Error = standard error, SNP= single nucleotide
polymorphism, #SNP = number of SNPs used in analysis.

Exposure Outcome #SNP P-value Used in
Beta Std. .
_ mediation
coefficient  Error :
analysis?
Body mass index 14 Yes
0.357 0.054 4.00 x10!
High-density 12 Yes
: lipoprotein
pge ol first  cholesterol 0.216 0.065  0.001
(per 1-year Low-density 12 No
reduction) lipoprotein
cholesterol -0.032 0.130 0.805
Type 2 diabetes 16 Yes
0.682 0.138 8.24 x10”
Systolic blood 17 Yes
pressure 1.681 0.506 0.001
Body mass index 8 No
NuUmb ¢ 0.069 0.135 0.609
Ii\l/Jembi?trth) High-density 5 No
) lipoprotein
i(r‘])ecg'tgcroease cholesterol 0.264 0.418 0.527
acrossg <2WVS Low-density 5 No
2, vs >2 Ii\’/e lipoprotein
bi’rths) cholesterol 0.867 0.645 0.179
Type 2 diabetes 6 No
0.227 0.322 0.481
Systolic blood 8 No
pressure -2.946 3.903 0.450
Body mass index 109 Yes
0.145 0.024 1.43 x10°°
High-density 88 No
lipoprotein
Ageal cholesterol -0.035 0.020  0.078
(per 1-year Low-density 88 No
reduction) lipoprotein
cholesterol -0.003 0.017 0.864
Type 2 diabetes 166 Yes
0.173 0.035 9.02 x10”
Systolic blood 158 No

pressure 0.272 0.178 0.127
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Table S7 — F-statistics for instrument strength in univariable and multivariable

analyses.

Univariable analyses

Exposure Outcome F-Statistic
Atrial fibrillation 38.89
Coronary artery disease 38.89
Age at first birth Heart failure 38.89
Ischemic stroke 38.89
Stroke 38.89
Atrial fibrillation 34.41
Coronary artery disease 34.41
Number of live births Heart failure 34.41
Ischemic stroke 34.41
Stroke 34.41
Atrial fibrillation 80.06
Coronary artery disease 79.90
Age at menarche Heart failure 80.06
Ischemic stroke 80.06
Stroke 80.06
Atrial fibrillation 139.64
Coronary artery disease 141.33
Age at menopause Heart failure 140.06
Ischemic stroke 140.57
Stroke 140.57
Multivariable analyses
Exposure Outcome Mediator F-statistic
Body mass index 7.50
. . Coronary artery disease Systolic blood pressure 1.97
Age at first birth High-density lipoprotein
cholesterol 4.62
Type 2 diabetes 4.82
Body mass index 19.14
Age at menarche Coronary artery disease Type 2 diabetes 44.47
oty IPOPOIEN g5
Age at first birth Heart failure Body mass index 7.50
Systolic blood pressure 36.70
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High-density lipoprotein

cholesterol 75.73
Type 2 diabetes 31.54
Body mass index 19.14
Age at menarche Heart failure Type 2 diabetes 30.82
Low-density lipoprotein 2717
cholesterol
Body mass index 7.49
C b Stroke S¥8t0|IC blf)od- pressur-e 36.70
Age at first birt High-density lipoprotein
4.62
cholesterol
Type 2 diabetes 31.92
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Table S8 — Phenotype associations at genome-wide significance level (p<5x10°8) of
instrumental variants for age at first birth on PhenoScanner. SNP= single-nucleotide
polymorphism, PMID = PubMed ID.

SNP Alllele1l | Allele2 | Trait Study PMID/Source | Year
rs113905912 | C T Alcohol usually taken with meals Neale B UKBB 2017
rs11669516 A G Comparative height size at age 10 Neale B UKBB 2017
rs11669516 A G Height GIANT 25282103 2014
rs11669516 | A G Height Neale B UKBB 2017
rs11669516 A G Impedance of arm right Neale B UKBB 2017
rs11669516 A G Leg fat percentage left Neale B UKBB 2017
rs11669516 A G Leg fat percentage right Neale B UKBB 2017
rs11669516 A G Sitting height Neale B UKBB 2017
rs11669516 A G Total cholesterol GLGC 24097068 2013
rs11669516 A G Total cholesterol GLGC 20686565 2010
rs11669516 A G Total cholesterol GLGC 20686565 2010
rs11669516 | A G Triglycerides GLGC 24097068 2013
rs11669516 A G Triglycerides GLGC 20686565 2010
rs11669516 | A G Triglycerides GLGC 20686565 2010
rs12089815 A G Alcohol usually taken with meals Neale B UKBB 2017
rs12089815 A G Average weekly beer plus cider intake Neale B UKBB 2017
rs12089815 A G Body mass index Neale B UKBB 2017
rs12089815 A G Impedance of arm left Neale B UKBB 2017
rs12089815 A G Quialifications: A levels or as levels or equivalent Neale B UKBB 2017
rs12089815 A G Quialifications: college or university degree Neale B UKBB 2017
rs12089815 A G Qualifications: none Neale B UKBB 2017
rs12089815 A G Townsend deprivation index at recruitment Neale B UKBB 2017
rs12089815 A G Years of educational attainment SSGAC 27225129 2016
rs2230590 T C Age completed full time education Neale B UKBB 2017
rs2230590 T C Alcohol intake frequency Neale B UKBB 2017
rs2230590 T C Alcohol intake versus 10 years previously Neale B UKBB 2017
rs2230590 T Cc Arm fat mass left Neale B UKBB 2017
rs2230590 T C Arm fat mass right Neale B UKBB 2017
rs2230590 T C Arm fat percentage left Neale B UKBB 2017
rs2230590 T C Arm fat percentage right Neale B UKBB 2017
rs2230590 T Cc Arm fat-free mass left Neale B UKBB 2017
rs2230590 T C Arm fat-free mass right Neale B UKBB 2017
rs2230590 T C Arm predicted mass left Neale B UKBB 2017
rs2230590 T C Arm predicted mass right Neale B UKBB 2017
rs2230590 T C Basal metabolic rate Neale B UKBB 2017
rs2230590 T C Body fat percentage Neale B UKBB 2017
rs2230590 T C Body mass index GIANT 29273807 2018
rs2230590 T C Body mass index GIANT 29273807 2018
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rs2230590 T C Body mass index Neale B UKBB 2017
rs2230590 T C Crohns disease IBDGC 23128233 2012
rs2230590 T C Diastolic blood pressure Neale B UKBB 2017
rs2230590 T C Fluid intelligence score Neale B UKBB 2017
rs2230590 T C Heel bone mineral density Neale B UKBB 2017
rs2230590 T C Hip circumference Neale B UKBB 2017
rs2230590 T C Impedance of arm left Neale B UKBB 2017
rs2230590 T C Impedance of arm right Neale B UKBB 2017
rs2230590 T C Impedance of leg left Neale B UKBB 2017
rs2230590 T C Impedance of leg right Neale B UKBB 2017
rs2230590 T C Impedance of whole body Neale B UKBB 2017
rs2230590 T C Inflammatory bowel disease IBDGC 26192919 2015
rs2230590 T C Job involves heavy manual or physical work Neale B UKBB 2017
rs2230590 T C Job involves mainly walking or standing Neale B UKBB 2017
rs2230590 T C Leg fat mass left Neale B UKBB 2017
rs2230590 T C Leg fat mass right Neale B UKBB 2017
rs2230590 T C Leg fat percentage left Neale B UKBB 2017
rs2230590 T C Leg fat percentage right Neale B UKBB 2017
rs2230590 T C Leg fat-free mass left Neale B UKBB 2017
rs2230590 T C Leg fat-free mass right Neale B UKBB 2017
rs2230590 T C Leg predicted mass left Neale B UKBB 2017
rs2230590 T C Leg predicted mass right Neale B UKBB 2017
rs2230590 T C Miserableness Neale B UKBB 2017
rs2230590 T Cc Number of treatments or medications taken Neale B UKBB 2017
rs2230590 T C Overall health rating Neale B UKBB 2017
rs2230590 T C Quialifications: A levels or as levels or equivalent Neale B UKBB 2017
rs2230590 T C Quialifications: college or university degree Neale B UKBB 2017
rs2230590 T C Qualifications: none Neale B UKBB 2017
rs2230590 T C Taking other prescription medications Neale B UKBB 2017
rs2230590 T C Time spent watching television Neale B UKBB 2017
rs2230590 T C Trunk fat mass Neale B UKBB 2017
rs2230590 T C Trunk fat percentage Neale B UKBB 2017
rs2230590 T C Trunk fat-free mass Neale B UKBB 2017
rs2230590 T C Trunk predicted mass Neale B UKBB 2017
rs2230590 T C Usual walking pace Neale B UKBB 2017
rs2230590 T C Waist circumference Neale B UKBB 2017
rs2230590 T c Weight Neale B UKBB 2017
rs2230590 T C Wheeze or whistling in the chest in last year Neale B UKBB 2017
rs2230590 T C Whole body fat mass Neale B UKBB 2017
rs2230590 T C Whole body fat-free mass Neale B UKBB 2017
rs2230590 T C Whole body water mass Neale B UKBB 2017
rs2230590 T C Years of educational attainment SSGAC 27225129 2016
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rs2230590 T c Years of educational attainment in females SSGAC 27225129 2016
rs2230590 T C Years of educational attainment in males SSGAC 27225129 2016
rs2645977 A G Quialifications: college or university degree Neale B UKBB 2017
rs2667360 T A Body mass index Neale B UKBB 2017
rs2667360 T A Leg fat mass left Neale B UKBB 2017
rs2667360 T A Leg fat mass right Neale B UKBB 2017
rs2667360 T A Weight Neale B UKBB 2017
rs2667360 T A Whole body fat mass Neale B UKBB 2017
rs2667360 T A Years of educational attainment SSGAC 27225129 2016
rs2667360 T A Years of educational attainment in females SSGAC 27225129 2016
rs359240 A G lliness, injury, bereavement, stress in last 2 years: Neale B UKBB 2017
financial difficulties
rs362307 T C Alcohol intake frequency Neale B UKBB 2017
rs362307 T Cc Arm fat mass left Neale B UKBB 2017
rs362307 T C Arm fat mass right Neale B UKBB 2017
rs362307 T C Arm fat percentage left Neale B UKBB 2017
rs362307 T C Arm fat percentage right Neale B UKBB 2017
rs362307 T C Body mass index Neale B UKBB 2017
rs362307 T C Drive faster than motorway speed limit Neale B UKBB 2017
rs362307 T C Leg fat mass left Neale B UKBB 2017
rs362307 T C Leg fat mass right Neale B UKBB 2017
rs362307 T C Leg fat percentage left Neale B UKBB 2017
rs362307 T C Leg fat percentage right Neale B UKBB 2017
rs362307 T C Overall health rating Neale B UKBB 2017
rs362307 T C Quialifications: college or university degree Neale B UKBB 2017
rs3757323 C T Height Neale B UKBB 2017
rs3757323 C T Quialifications: college or university degree Neale B UKBB 2017
rs4799936 A G Depressive symptoms SSGAC 29292387 2018
rs4799936 A G Depressive symptoms SSGAC 29292387 2018
rs4799936 A G Depressive symptoms multi trait analysis SSGAC 29292387 2018
rs4799936 A G Overall health rating Neale B UKBB 2017
rs4799936 A G Quialifications: college or university degree Neale B UKBB 2017
rs4799936 A G Quallifications: none Neale B UKBB 2017
rs4799936 A G Sensitivity or hurt feelings Neale B UKBB 2017
rs72829857 A G Quialifications: A levels or as levels or equivalent Neale B UKBB 2017
rs72829857 A G Quialifications: college or university degree Neale B UKBB 2017
rs9372625 A G Alcohol intake frequency Neale B UKBB 2017
rs9372625 A G Arm fat mass left Neale B UKBB 2017
rs9372625 A G Arm fat mass right Neale B UKBB 2017
rs9372625 A G Arm fat percentage left Neale B UKBB 2017
rs9372625 A G Arm fat percentage right Neale B UKBB 2017
rs9372625 A G Average weekly red wine intake Neale B UKBB 2017
rs9372625 A G Body fat percentage Neale B UKBB 2017




€202 ‘sz Yore |\ uo Ag Bio'sfeuinofeye/:diy wouy pspeojumoq

rs9372625 A G Body mass index Neale B UKBB 2017
rs9372625 A G Fluid intelligence score Neale B UKBB 2017
rs9372625 A G Job involves heavy manual or physical work Neale B UKBB 2017
rs9372625 A G Job involves mainly walking or standing Neale B UKBB 2017
rs9372625 A G Leg fat mass left Neale B UKBB 2017
rs9372625 A G Leg fat mass right Neale B UKBB 2017
rs9372625 A G Leg fat percentage left Neale B UKBB 2017
rs9372625 A G Leg fat percentage right Neale B UKBB 2017
rs9372625 A G Overall health rating Neale B UKBB 2017
rs9372625 A G Quialifications: A levels or as levels or equivalent Neale B UKBB 2017
rs9372625 A G Qualifications: college or university degree Neale B UKBB 2017
rs9372625 A G Quialifications: CSEs or equivalent Neale B UKBB 2017
rs9372625 A G Qualifications: none Neale B UKBB 2017
rs9372625 A G Quialifications: O levels or GCSEs or equivalent Neale B UKBB 2017
rs9372625 A G Time spent using computer Neale B UKBB 2017
rs9372625 A G Time spent watching television Neale B UKBB 2017
rs9372625 A G Trunk fat mass Neale B UKBB 2017
rs9372625 A G Trunk fat percentage Neale B UKBB 2017
rs9372625 A G Whole body fat mass Neale B UKBB 2017
rs9372625 A G Years of educational attainment SSGAC 27225129 2016
rs9372625 A G Years of educational attainment in females SSGAC 27225129 2016
rs9372625 A G Years of educational attainment in males SSGAC 27225129 2016
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Table S9 — Phenotype associations at genome-wide significance level (p<5x10°8) of

instrumental variants for number of live births on PhenoScanner. SNP= single-
nucleotide polymorphism, PMID = PubMed ID.

SNP Alllelel Allele2 | Trait Study PMID/Sourc Year
rs116956554 A G Eosinophil count Astle W 27863252 2016
rs116956554 A G Eosinophil percentage of Astle W 27863252 2016
granulocytes
rs116956554 A G Eosinophil percentage of white cells Astle W 27863252 2016
rs116956554 A G Hematocrit Astle W 27863252 2016
rs116956554 A G Hemoglobin concentration Astle W 27863252 2016
rs116956554 A G High grade serous ovarian cancer Phelan M 28346442 2017
rs116956554 A G High light scatter reticulocyte count Astle W 27863252 2016
rs116956554 A G Invasive ovarian cancer Phelan M | 28346442 2017
rs116956554 A G Lymphocyte percentage of white cells | Astle W 27863252 2016
rs116956554 A G Neutrophil percentage of Astle W 27863252 2016
granulocytes
rs116956554 A G Neutrophil percentage of white cells Astle W 27863252 2016
rs116956554 A G Red blood cell count Astle W 27863252 2016
rs116956554 A G Red cell distribution width Astle W 27863252 2016
rs116956554 A G Reticulocyte count Astle W 27863252 2016
rs116956554 A G Serous invasive ovarian cancer Phelan M | 28346442 2017
rs116956554 A G Sum eosinophil basophil counts Astle W 27863252 2016
rs1496108 G A Heel bone mineral density Neale B UKBB 2017
rs1496108 G A Heel bone mineral density left Neale B UKBB 2017
rs1496108 G A Heel bone mineral density right Neale B UKBB 2017
rs174557 A G Eosinophil count Astle W 27863252 2016
rs174557 A G Granulocyte count Astle W 27863252 2016
rs174557 A G Granulocyte percentage of myeloid Astle W 27863252 2016
white cells
rs174557 A G Hematocrit Astle W 27863252 2016
rs174557 A G Hemoglobin concentration Astle W 27863252 2016
rs174557 A G Mean corpuscular volume Astle W 27863252 2016
rs174557 A G Mean platelet volume Astle W 27863252 2016
rs174557 A G Monocyte percentage of white cells Astle W 27863252 2016
rs174557 A G Myeloid white cell count Astle W 27863252 2016
rs174557 A G Neutrophil count Astle W 27863252 2016
rs174557 A G Platelet count Astle W 27863252 2016
rs174557 A G Red blood cell count Astle W 27863252 2016
rs174557 A G Red cell distribution width Astle W 27863252 2016
rs174557 A G Sum basophil neutrophil counts Astle W 27863252 2016
rs174557 A G Sum eosinophil basophil counts Astle W 27863252 2016
rs174557 A G Sum neutrophil eosinophil counts Astle W 27863252 2016
rs174557 A G White blood cell count Astle W 27863252 2016
rs2044725 T C Arm fat mass left Neale B UKBB 2017
1s2044725 T C Arm fat-free mass left Neale B UKBB 2017
1s2044725 T C Arm fat-free mass right Neale B UKBB 2017
rs2044725 T C Arm predicted mass left Neale B UKBB 2017
rs2044725 T C Arm predicted mass right Neale B UKBB 2017
1s2044725 T C Basal metabolic rate Neale B UKBB 2017
rs2044725 T C Body mass index Neale B UKBB 2017
rs2044725 T C Comparative body size at age 10 Neale B UKBB 2017
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rs2044725 T C I?riye faster than motorway speed Neale B UKBB 2017
rs2044725 T C |IIEr\T/“etr smoked Neale B UKBB 2017
rs2044725 T C Hand grip strength left Neale B UKBB 2017
rs2044725 T C Impedance of arm left Neale B UKBB 2017
rs2044725 T C Impedance of arm right Neale B UKBB 2017
rs2044725 T C Impedance of leg left Neale B UKBB 2017
rs2044725 T C Impedance of leg right Neale B UKBB 2017
rs2044725 T C Impedance of whole body Neale B UKBB 2017
rs2044725 T C Leg fat mass left Neale B UKBB 2017
rs2044725 T C Leg fat mass right Neale B UKBB 2017
rs2044725 T C Leg fat-free mass left Neale B UKBB 2017
rs2044725 T C Leg fat-free mass right Neale B UKBB 2017
rs2044725 T C Leg predicted mass left Neale B UKBB 2017
rs2044725 T C Leg predicted mass right Neale B UKBB 2017
rs2044725 T C Nervous feelings Neale B UKBB 2017
rs2044725 T C Past tobacco smoking Neale B UKBB 2017
rs2044725 T C Risk taking Neale B UKBB 2017
rs2044725 T C Smoking status: previous Neale B UKBB 2017
rs2044725 T C Suffer from nerves Neale B UKBB 2017
rs2044725 T C Trunk fat-free mass Neale B UKBB 2017
rs2044725 T C Trunk predicted mass Neale B UKBB 2017
rs2044725 T C Weight Neale B UKBB 2017
rs2044725 T C Whole body fat-free mass Neale B UKBB 2017
rs2044725 T C Whole body water mass Neale B UKBB 2017
rs2044725 T C Worrier or anxious feelings Neale B UKBB 2017
rs4838926 C G Self-reported atrial fibrillation Neale B UKBB 2017
rs7515106 C T Female genital prolapse Neale B UKBB 2017
rs7515106 C T Forced vital capacity Neale B UKBB 2017
rs7515106 C T Forced vital capacity, best measure Neale B UKBB 2017
rs7515106 C T Heel bone mineral density Neale B UKBB 2017
rs7515106 C T Heel bone mineral density left Neale B UKBB 2017
rs7515106 C T Heel bone mineral density right Neale B UKBB 2017
rs7515106 C T Hip circumference Neale B UKBB 2017
rs7515106 C T Impedance of leg left Neale B UKBB 2017
rs7515106 C T Impedance of leg right Neale B UKBB 2017
rs7515106 C T Leg fat-free mass left Neale B UKBB 2017
rs7515106 C T Leg fat-free mass right Neale B UKBB 2017
rs7515106 C T Leg predicted mass left Neale B UKBB 2017
rs7515106 C T Leg predicted mass right Neale B UKBB 2017
rs7515106 C T Sitting height Neale B UKBB 2017
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Table S10 — Phenotype associations at genome-wide significance level (p<5x108) of
instrumental variants for age at menarche on PhenoScanner. SNP= single-
nucleotide polymorphism, PMID = PubMed ID.

SNP Alllele | Allele | Trait Study PMID/Sourc | Year
rs10136330 é ‘?’ Comparative body size at age 10 Neale B EKBB 2017
rs10138913 | C T Age at menarche Neale B UKBB 2017
rs10138913 | C T Arm fat-free mass left Neale B UKBB 2017
rs10138913 | C T Arm fat-free mass right Neale B UKBB 2017
rs10138913 | C T Arm predicted mass left Neale B UKBB 2017
rs10138913 | C T Arm predicted mass right Neale B UKBB 2017
rs10138913 | C T Basal metabolic rate Neale B UKBB 2017
rs10138913 | C T Comparative height size at age 10 Neale B UKBB 2017
rs10138913 | C T Height Neale B UKBB 2017
rs10138913 | C T Hip circumference Neale B UKBB 2017
rs10138913 | C T Impedance of leg right Neale B UKBB 2017
rs10138913 | C T Leg fat-free mass left Neale B UKBB 2017
rs10138913 | C T Leg fat-free mass right Neale B UKBB 2017
rs10138913 | C T Leg predicted mass left Neale B UKBB 2017
rs10138913 | C T Leg predicted mass right Neale B UKBB 2017
rs10138913 | C T Sitting height Neale B UKBB 2017
rs10138913 | C T Trunk fat-free mass Neale B UKBB 2017
rs10138913 | C T Trunk predicted mass Neale B UKBB 2017
rs10138913 | C T Weight Neale B UKBB 2017
rs10138913 | C T Whole body fat-free mass Neale B UKBB 2017
rs10138913 | C T Whole body water mass Neale B UKBB 2017
rs10143972 | C T Body mass index Neale B UKBB 2017
rs10156597 | A T Height GIANT 25282103 2014
rs10156597 | A T Age at menarche Neale B UKBB 2017
rs10156597 | A T Forced expiratory volume in 1-second Neale B UKBB 2017
rs10156597 | A T Forced vital capacity Neale B UKBB 2017
rs10156597 | A T Forced vital capacity, best measure Neale B UKBB 2017
rs10156597 | A T Height Neale B UKBB 2017
rs10156597 | A T Relative age of first facial hair Neale B UKBB 2017
rs10156597 | A T Relative age voice broke Neale B UKBB 2017
rs10156597 | A T Age at menarche ReproGen 25231870 2014
rs10237306 | G T Arm fat mass left Neale B UKBB 2017
rs10237306 | G T Arm fat mass right Neale B UKBB 2017
rs10237306 | G T Arm fat-free mass left Neale B UKBB 2017
rs10237306 | G T Arm fat-free mass right Neale B UKBB 2017
rs10237306 | G T Arm predicted mass left Neale B UKBB 2017
rs10237306 | G T Arm predicted mass right Neale B UKBB 2017
rs10237306 | G T Basal metabolic rate Neale B UKBB 2017
rs10237306 | G T Height Neale B UKBB 2017
rs10237306 | G T Hip circumference Neale B UKBB 2017
rs10237306 | G T Leg fat mass left Neale B UKBB 2017
rs10237306 | G T Leg fat mass right Neale B UKBB 2017
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rs10237306 | G T Leg fat-free mass left Neale B UKBB 2017
rs10237306 | G T Leg fat-free mass right Neale B UKBB 2017
rs10237306 | G T Leg predicted mass left Neale B UKBB 2017
rs10237306 | G T Leg predicted mass right Neale B UKBB 2017
rs10237306 | G T Trunk fat mass Neale B UKBB 2017
rs10237306 | G T Trunk fat-free mass Neale B UKBB 2017
rs10237306 | G T Trunk predicted mass Neale B UKBB 2017
rs10237306 | G T Waist circumference Neale B UKBB 2017
rs10237306 | G T Weight Neale B UKBB 2017
rs10237306 | G T Whole body fat mass Neale B UKBB 2017
rs10237306 | G T Whole body fat-free mass Neale B UKBB 2017
rs10237306 | G T Whole body water mass Neale B UKBB 2017
rs1023955 G T Age at menarche Neale B UKBB 2017
rs1023955 G T Arm fat mass left Neale B UKBB 2017
rs1023955 G T Arm fat mass right Neale B UKBB 2017
rs1023955 G T Arm fat percentage left Neale B UKBB 2017
rs1023955 G T Arm fat percentage right Neale B UKBB 2017
rs1023955 G T Body fat percentage Neale B UKBB 2017
rs1023955 G T Body mass index Neale B UKBB 2017
rs1023955 G T Hip circumference Neale B UKBB 2017
rs1023955 G T Leg fat mass left Neale B UKBB 2017
rs1023955 G T Leg fat mass right Neale B UKBB 2017
rs1023955 G T Leg fat percentage left Neale B UKBB 2017
rs1023955 G T Leg fat percentage right Neale B UKBB 2017
rs1023955 G T Trunk fat mass Neale B UKBB 2017
rs1023955 G T Trunk fat percentage Neale B UKBB 2017
rs1023955 G T Types of physical activity in last 4 weeks: walking Neale B UKBB 2017
for pleasure
rs1023955 G T Waist circumference Neale B UKBB 2017
rs1023955 G T Weight Neale B UKBB 2017
rs1023955 G T Whole body fat mass Neale B UKBB 2017
rs1025128 G C Height Neale B UKBB 2017
rs1025128 G C Qualifications: college or university degree Neale B UKBB 2017
rs1040070 G C Childhood BMI EGGC 26604143 2016
rs1040070 G C Childhood obesity EGGC 22484627 2012
rs1040070 G C Body mass index in females less than or equal to GIANT 26426971 2015
50 years of age
rs1040070 G C Body mass index in females GIANT 23754948 2013
rs1040070 G C Body mass index in females GIANT 25673413 2015
rs1040070 G C Body mass index adjusted for physical activity GIANT 28448500 2017
rs1040070 G C Body mass index adjusted for physical activity GIANT 28448500 2017
rs1040070 G C Body mass index adjusted for smoking GIANT 28443625 2017
rs1040070 G C Body mass index Speliotes 20935630 2010
rs1040070 G C Body mass index E;I(ANT 23754948 2013
rs1040070 G C Body mass index GIANT 25673413 2015
rs1040070 G C Body mass index GIANT 25673413 2015
rs1040070 G C Hip circumference GIANT 25673412 2015
rs1040070 G C Hip circumference GIANT 25673412 2015
rs1040070 G C Waist circumference GIANT 25673412 2015
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rs1040070 G C Body mass index Speliotes 20935630 2010
rs1040070 G C Obesity with early age of onset E(KBGC 22484627 2012
rs1040070 G C Obesity with early age of onset age 2 EGGC 22484627 2012
rs1040070 G C Menarche age at onset Pickrell JK | 27182965 2016
rs1040070 G C Age at menarche Neale B UKBB 2017
rs1040070 G C Arm fat mass left Neale B UKBB 2017
rs1040070 G C Arm fat mass right Neale B UKBB 2017
rs1040070 G C Arm fat percentage left Neale B UKBB 2017
rs1040070 G C Arm fat percentage right Neale B UKBB 2017
rs1040070 G C Basal metabolic rate Neale B UKBB 2017
rs1040070 G C Body mass index Neale B UKBB 2017
rs1040070 G C Comparative body size at age 10 Neale B UKBB 2017
rs1040070 G C Comparative height size at age 10 Neale B UKBB 2017
rs1040070 G C Hip circumference Neale B UKBB 2017
rs1040070 G C Impedance of arm left Neale B UKBB 2017
rs1040070 G C Impedance of leg left Neale B UKBB 2017
rs1040070 G C Impedance of leg right Neale B UKBB 2017
rs1040070 G C Impedance of whole body Neale B UKBB 2017
rs1040070 G C Leg fat-free mass left Neale B UKBB 2017
rs1040070 G C Leg fat-free mass right Neale B UKBB 2017
rs1040070 G C Leg predicted mass left Neale B UKBB 2017
rs1040070 G C Leg predicted mass right Neale B UKBB 2017
rs1040070 G C Relative age voice broke Neale B UKBB 2017
rs1040070 G C Weight Neale B UKBB 2017
rs1040070 G C Age at menarche ReproGen 25231870 2014
rs10750766 | A C High light scatter percentage of red cells Astle W 27863252 2016
rs10750766 | A C High light scatter reticulocyte count Astle W 27863252 2016
rs10750766 | A C Immature fraction of reticulocytes Astle W 27863252 2016
rs10750766 | A C High light scatter reticulocyte count Astle W 27863252 2016
rs10750766 | A C High light scatter reticulocyte percentage of red Astle W 27863252 2016
rs10750766 | A C Trilrliature fraction of reticulocytes Astle W 27863252 2016
rs10750766 | A C Diastolic blood pressure Neale B UKBB 2017
rs10750766 | A C Heel bone mineral density Neale B UKBB 2017
rs10750766 | A C Heel bone mineral density right Neale B UKBB 2017
rs10750766 | A C Self-reported hypertension Neale B UKBB 2017
rs10750766 | A C Treatment with blood pressure medication Neale B UKBB 2017
rs10750766 | A C Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
high blood pressure
rs10750766 | A C Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
none of the above
rs1079866 G C Age at menarche Elks CE 21102462 2010
rs1079866 G C Menarche age at onset Elks CE 21102462 2010
rs1079866 G C Menarche age at onset ReproGen 25231870 2014
rs1079866 G C Age at menarche Neale B UKBB 2017
rs1079866 G C Age at menarche ReproGen 25231870 2014
rs1079866 G C Menarche Elks CE 21102462 2010
rs10832021 | A G Age at menarche Neale B UKBB 2017
rs10832021 | A G Body mass index Neale B UKBB 2017
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rs10832021 | A G Height Neale B UKBB 2017
rs10832021 | A G Worry too long after embarrassment Neale B UKBB 2017
rs10832021 | A G Age at menarche ReproGen 25231870 2014
rs10931831 | C T Age at menarche Neale B UKBB 2017
rs10931831 | C T Impedance of leg left Neale B UKBB 2017
rs10931831 | C T Impedance of leg right Neale B UKBB 2017
rs10931831 | C T Impedance of whole body Neale B UKBB 2017
rs10934420 | C T Age at menarche Neale B UKBB 2017
rs10934420 | C T Height Neale B UKBB 2017
rs10934420 | C T Age at menarche ReproGen 25231870 2014
rs11031040 | G T Bilateral oophorectomy Neale B UKBB 2017
rs11031040 | G T Excessive, frequent and irregular menstruation Neale B UKBB 2017
rs11031040 | G T Length of menstrual cycle Neale B UKBB 2017
rs11065822 | G T Eosinophil count Astle W 27863252 2016
rs11065822 | G T Eosinophil percentage of granulocytes Astle W 27863252 2016
rs11065822 | G T Eosinophil percentage of white cells Astle W 27863252 2016
rs11065822 | G T Hematocrit Astle W 27863252 2016
rs11065822 | G T Hemoglobin concentration Astle W 27863252 2016
rs11065822 | G T High light scatter percentage of red cells Astle W 27863252 2016
rs11065822 | G T High light scatter reticulocyte count Astle W 27863252 2016
rs11065822 | G T Immature fraction of reticulocytes Astle W 27863252 2016
rs11065822 | G T Lymphocyte count Astle W 27863252 2016
rs11065822 | G T Lymphocyte percentage of white cells Astle W 27863252 2016
rs11065822 | G T Monocyte count Astle W 27863252 2016
rs11065822 | G T Neutrophil percentage of granulocytes Astle W 27863252 2016
rs11065822 | G T Neutrophil percentage of white cells Astle W 27863252 2016
rs11065822 | G T Platelet count Astle W 27863252 2016
rs11065822 | G T Plateletcrit Astle W 27863252 2016
rs11065822 | G T Red blood cell count Astle W 27863252 2016
rs11065822 | G T Reticulocyte count Astle W 27863252 2016
rs11065822 | G T Reticulocyte fraction of red cells Astle W 27863252 2016
rs11065822 | G T Sum eosinophil basophil counts Astle W 27863252 2016
rs11065822 | G T White blood cell count Astle W 27863252 2016
rs11065822 | G T Arm fat-free mass left Neale B UKBB 2017
rs11065822 | G T Arm fat-free mass right Neale B UKBB 2017
rs11065822 | G T Arm predicted mass left Neale B UKBB 2017
rs11065822 | G T Arm predicted mass right Neale B UKBB 2017
rs11065822 | G T Basal metabolic rate Neale B UKBB 2017
rs11065822 | G T Birth weight Neale B UKBB 2017
rs11065822 | G T Diastolic blood pressure Neale B UKBB 2017
rs11065822 | G T Impedance of arm left Neale B UKBB 2017
rs11065822 | G T Impedance of arm right Neale B UKBB 2017
rs11065822 | G T Impedance of whole body Neale B UKBB 2017
rs11065822 | G T Self-reported hypertension Neale B UKBB 2017
rs11065822 | G T Self-reported hypothyroidism or myxoedema Neale B UKBB 2017
rs11065822 | G T Treatment with levothyroxine sodium Neale B UKBB 2017
rs11065822 | G T Trunk fat-free mass Neale B UKBB 2017
rs11065822 | G T Trunk predicted mass Neale B UKBB 2017
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rs11065822 | G T Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
high blood pressure
rs11065822 | G T Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
none of the above
rs11065822 | G Whole body fat-free mass Neale B UKBB 2017
rs11065822 | G Whole body water mass Neale B UKBB 2017
rs11065822 | G T Coronary artery disease van der 29212778 2018
Harst P
rs11065822 | G T Coronary artery disease van der 29212778 2018
rs11165924 | A G Menarche age at onset E:I)Srtogen 25231870 2014
rs11165924 | A G Age at menarche ReproGen 25231870 2014
rs11209331 | C T Height GIANT 20881960 2010
rs11209331 | C T Height GIANT 23754948 2013
rs11209331 | C T Height GIANT 25282103 2014
rs11209331 | C T Height GIANT 20881960 2010
rs11209331 | C T Arm fat-free mass left Neale B UKBB 2017
rs11209331 | C T Arm fat-free mass right Neale B UKBB 2017
rs11209331 | C T Arm predicted mass left Neale B UKBB 2017
rs11209331 | C T Arm predicted mass right Neale B UKBB 2017
rs11209331 | C T Basal metabolic rate Neale B UKBB 2017
rs11209331 | C T Comparative height size at age 10 Neale B UKBB 2017
rs11209331 | C T Forced expiratory volume in 1-second Neale B UKBB 2017
rs11209331 | C T Forced expiratory volume in 1-second, best Neale B UKBB 2017
measure
rs11209331 | C T Forced expiratory volume in 1-second, predicted Neale B UKBB 2017
rs11209331 | C T Forced vital capacity Neale B UKBB 2017
rs11209331 | C T Forced vital capacity, best measure Neale B UKBB 2017
rs11209331 | C T Height Neale B UKBB 2017
rs11209331 | C T Leg fat-free mass left Neale B UKBB 2017
rs11209331 | C T Leg fat-free mass right Neale B UKBB 2017
rs11209331 | C T Leg predicted mass left Neale B UKBB 2017
rs11209331 | C T Leg predicted mass right Neale B UKBB 2017
rs11209331 | C T Sitting height Neale B UKBB 2017
rs11209331 | C T Trunk fat-free mass Neale B UKBB 2017
rs11209331 | C T Trunk predicted mass Neale B UKBB 2017
rs11209331 | C T Weight Neale B UKBB 2017
rs11209331 | C T Whole body fat-free mass Neale B UKBB 2017
rs11209331 | C T Whole body water mass Neale B UKBB 2017
rs11210871 | C G Intelligence multi trait analysis Hill WD 29326435 2018
rs11210871 | C G Age at menarche Neale B UKBB 2017
rs11210871 | C G Current tobacco smoking Neale B UKBB 2017
rs11210871 | C G Qualifications: A levels or as levels or equivalent Neale B UKBB 2017
rs11210871 | C G Qualifications: college or university degree Neale B UKBB 2017
rs11210871 | C G Quialifications: none Neale B UKBB 2017
rs11210871 | C G Smoking status: current Neale B UKBB 2017
rs11210871 | C G Age at menarche ReproGen 25231870 2014
rs11210871 | C G Years of educational attainment SSGAC 27225129 2016
rs11240695 | A C Age at menarche Neale B UKBB 2017
rs1131017 C G Eosinophil count Astle W 27863252 2016
rs1131017 C G Eosinophil percentage of granulocytes Astle W 27863252 2016
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rs1131017 C G Eosinophil percentage of white cells Astle W 27863252 2016
rs1131017 C G Neutrophil percentage of granulocytes Astle W 27863252 2016
rs1131017 C G Sum eosinophil basophil counts Astle W 27863252 2016
rs1131017 C G Allergic disease FerreiraM | 29083406 2017
rs1131017 C G Inflammatory skin disease Baurecht H | 25574825 2015
rs1131017 c G Arm fat-free mass left Neale B UKBB 2017
rs1131017 C G Arm fat-free mass right Neale B UKBB 2017
rs1131017 C G Arm predicted mass left Neale B UKBB 2017
rs1131017 C G Arm predicted mass right Neale B UKBB 2017
rs1131017 C G Asthma Neale B UKBB 2017
rs1131017 C G Basal metabolic rate Neale B UKBB 2017
rs1131017 C G Body mass index Neale B UKBB 2017
rs1131017 C G Forced expiratory volume in 1-second, best Neale B UKBB 2017
measure
rs1131017 C G Hayfever, allergic rhinitis or eczema Neale B UKBB 2017
rs1131017 C G Impedance of arm left Neale B UKBB 2017
rs1131017 C G Impedance of arm right Neale B UKBB 2017
rs1131017 C G Impedance of leg left Neale B UKBB 2017
rs1131017 C G Impedance of leg right Neale B UKBB 2017
rs1131017 C G Impedance of whole body Neale B UKBB 2017
rs1131017 C G Leg fat-free mass left Neale B UKBB 2017
rs1131017 C G Leg fat-free mass right Neale B UKBB 2017
rs1131017 C G Leg predicted mass left Neale B UKBB 2017
rs1131017 C G Leg predicted mass right Neale B UKBB 2017
rs1131017 C G No blood clot, bronchitis, emphysema, asthma, Neale B UKBB 2017
rhinitis, eczema or allergy diagnosed by doctor
rs1131017 C G Quialifications: college or university degree Neale B UKBB 2017
rs1131017 C G Qualifications: none Neale B UKBB 2017
rs1131017 C G Self-reported asthma Neale B UKBB 2017
rs1131017 C G Self-reported hypothyroidism or myxoedema Neale B UKBB 2017
rs1131017 C G Treatment with levothyroxine sodium Neale B UKBB 2017
rs1131017 C G Trunk fat-free mass Neale B UKBB 2017
rs1131017 C G Trunk predicted mass Neale B UKBB 2017
rs1131017 C G Whole body fat-free mass Neale B UKBB 2017
rs1131017 C G Whole body water mass Neale B UKBB 2017
rs1131017 C G Rheumatoid arthritis Okada Y 24390342 2014
rs1131017 Cc G Years of educational attainment SSGAC 27225129 2016
rs11338880 | A T Height GIANT 28146470 2017
r6511338880 A T Height GIANT 28146470 2017
?311543531 A G Age at menarche Neale B UKBB 2017
?311543531 A G Arm fat-free mass right Neale B UKBB 2017
?511543531 A G Arm predicted mass right Neale B UKBB 2017
?511543531 A G Basal metabolic rate Neale B UKBB 2017
?311543531 A G Height Neale B UKBB 2017
?311543531 A G Sitting height Neale B UKBB 2017
?511543531 A G Trunk fat-free mass Neale B UKBB 2017
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rs11543531 | A G Trunk predicted mass Neale B UKBB 2017
?511543531 A G Whole body fat-free mass Neale B UKBB 2017
?511543531 A G Whole body water mass Neale B UKBB 2017
r6511714337 C T Platelet count Astle W 27863252 2016
fsll7l4337 C T Plateletcrit Astle W 27863252 2016
f511714337 C T Age at menarche Neale B UKBB 2017
f511714337 C T Morning or evening person Neale B UKBB 2017
f51172955 T A Age at menarche Neale B UKBB 2017
rs11767400 | A C Menarche age at onset ReproGen 25231870 2014
rs11767400 | A C Age at menarche ReproGen 25231870 2014
rs11786868 | C G Birth weight of first child Neale B UKBB 2017
rs11786868 | C G Hair or balding pattern: pattern 4 Neale B UKBB 2017
rs11786868 | C G Systolic blood pressure Neale B UKBB 2017
rs11873906 | A G Age at menarche Neale B UKBB 2017
rs11873906 | A G Impedance of arm left Neale B UKBB 2017
rs11873906 | A G Impedance of arm right Neale B UKBB 2017
rs11873906 | A G Impedance of whole body Neale B UKBB 2017
rs12460047 | A G Arm fat mass left Neale B UKBB 2017
rs12460047 | A G Arm fat mass right Neale B UKBB 2017
rs12460047 | A G Arm fat percentage left Neale B UKBB 2017
rs12460047 | A G Arm fat percentage right Neale B UKBB 2017
rs12460047 | A G Body fat percentage Neale B UKBB 2017
rs12460047 | A G Leg fat mass left Neale B UKBB 2017
rs12460047 | A G Leg fat mass right Neale B UKBB 2017
rs12460047 | A G Leg fat percentage left Neale B UKBB 2017
rs12460047 | A G Leg fat percentage right Neale B UKBB 2017
rs12460047 | A G Qualifications: college or university degree Neale B UKBB 2017
rs12460047 | A G Trunk fat mass Neale B UKBB 2017
rs12460047 | A G Trunk fat percentage Neale B UKBB 2017
rs12460047 | A G Waist circumference Neale B UKBB 2017
rs12460047 | A G Whole body fat mass Neale B UKBB 2017
rs12571664 | C T Menarche age at onset ReproGen 25231870 2014
rs12571664 | C T Age at menarche ReproGen 25231870 2014
rs12603280 | A G Age at menarche ReproGen 25231870 2014
rs12663002 | C T Mean corpuscular hemoglobin Astle W 27863252 2016
rs12663002 | C T Mean corpuscular volume Astle W 27863252 2016
rs12663002 | C T Sitting height Neale B UKBB 2017
rs12894936 | C T Menarche age at onset Pickrell JK | 27182965 2016
rs12894936 | C T Age at menarche Neale B UKBB 2017
rs12915845 | C T Menarche age at onset ReproGen 25231870 2014
rs12915845 | C T Age at menarche Neale B UKBB 2017
rs12915845 | C T Height Neale B UKBB 2017
rs12915845 | C T Relative age of first facial hair Neale B UKBB 2017
rs12915845 | C T Age at menarche ReproGen 25231870 2014
rs13043968 | A C Comparative height size at age 10 Neale B UKBB 2017
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rs13173441 | C T Mean platelet volume Astle W 27863252 2016
rs13173441 | C T Platelet distribution width Astle W 27863252 2016
rs13322435 | A G Birthweight EGGC 23202124 2013
rs13322435 | A G Waist circumference adjusted for BMI GIANT 25673412 2015
rs13322435 | A G Birth weight EGGC 23202124 2013
rs13322435 | A G Birth weight Horikoshi 27680694 2016
rs13322435 | A G Birth weight l\N/IeaIe B UKBB 2017
rs13322435 | A G Heel bone mineral density Neale B UKBB 2017
rs13322435 | A G Heel bone mineral density left Neale B UKBB 2017
rs13322435 | A G Sitting height Neale B UKBB 2017
rs13322435 | A G Waist circumference Neale B UKBB 2017
rs13322435 | A G Age at menarche ReproGen 25231870 2014
rs1414186 T G Age at menarche Neale B UKBB 2017
rs14184739 | C T Granulocyte percentage of myeloid white cells Astle W 27863252 2016
';3514184739 C T Forced vital capacity Neale B UKBB 2017
?514205884 C G Age at voice drop Pickrell JK | 27182965 2016
r2514205884 C G Age at menarche Neale B UKBB 2017
r2514205884 c G Height Neale B UKBB 2017
r2514205884 C G Relative age of first facial hair Neale B UKBB 2017
r2514205884 C G Relative age voice broke Neale B UKBB 2017
r251428120 T G Arm fat mass left Neale B UKBB 2017
rs1428120 T G Arm fat mass right Neale B UKBB 2017
rs1428120 T G Arm fat percentage left Neale B UKBB 2017
rs1428120 T G Arm fat percentage right Neale B UKBB 2017
rs1428120 T G Body fat percentage Neale B UKBB 2017
rs1428120 T G Body mass index Neale B UKBB 2017
rs1428120 T G Comparative body size at age 10 Neale B UKBB 2017
rs1428120 T G Hip circumference Neale B UKBB 2017
rs1428120 T G Leg fat mass left Neale B UKBB 2017
rs1428120 T G Leg fat mass right Neale B UKBB 2017
rs1428120 T G Leg fat percentage left Neale B UKBB 2017
rs1428120 T G Leg fat percentage right Neale B UKBB 2017
rs1428120 T G Trunk fat mass Neale B UKBB 2017
rs1428120 T G Trunk fat percentage Neale B UKBB 2017
rs1428120 T G Waist circumference Neale B UKBB 2017
rs1428120 T G Weight Neale B UKBB 2017
rs1428120 T G Whole body fat mass Neale B UKBB 2017
rs1435753 C T Arm fat percentage left Neale B UKBB 2017
rs1435753 C T Arm fat percentage right Neale B UKBB 2017
rs1470750 G C Arm fat-free mass left Neale B UKBB 2017
rs1470750 G C Arm fat-free mass right Neale B UKBB 2017
rs1470750 G C Arm predicted mass left Neale B UKBB 2017
rs1470750 G C Arm predicted mass right Neale B UKBB 2017
rs1470750 G C Basal metabolic rate Neale B UKBB 2017
rs1470750 G C Hip circumference Neale B UKBB 2017
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rs1470750 G C Leg fat-free mass left Neale B UKBB 2017
rs1470750 G C Leg fat-free mass right Neale B UKBB 2017
rs1470750 G C Leg predicted mass left Neale B UKBB 2017
rs1470750 G C Leg predicted mass right Neale B UKBB 2017
rs1470750 G C Morning or evening person Neale B UKBB 2017
rs1470750 G C Trunk fat mass Neale B UKBB 2017
rs1470750 G C Trunk fat-free mass Neale B UKBB 2017
rs1470750 G C Trunk predicted mass Neale B UKBB 2017
rs1470750 G C Waist circumference Neale B UKBB 2017
rs1470750 G C Weight Neale B UKBB 2017
rs1470750 G C Whole body fat-free mass Neale B UKBB 2017
rs1470750 G C Whole body water mass Neale B UKBB 2017
rs15082139 | C T Comparative height size at age 10 Neale B UKBB 2017
?515082139 C T Height Neale B UKBB 2017
3515082139 C T Sitting height Neale B UKBB 2017
351512238 G A Age at menarche Neale B UKBB 2017
rs1512238 G A Nap during day Neale B UKBB 2017
rs153793 G A Dihomo-gamma-linolenic acid Guan W 24823311 2014
rs157877 A G Age at menarche Neale B UKBB 2017
rs16841867 | C G Height GIANT 25282103 2014
rs16841867 | C G Height Neale B UKBB 2017
rs16841867 | C G Self-reported high cholesterol Neale B UKBB 2017
rs16917237 | G T Body mass index females Akiyama M | 28892062 2017
rs16917237 | G T Body mass index males Akiyama M | 28892062 2017
rs16917237 | G T Body mass index Akiyama M | 28892062 2017
rs16917237 | G T Body mass index in physically active females GIANT 28448500 2017
rs16917237 | G T Body mass index in physically active indivdiuals GIANT 28448500 2017
rs16917237 | G T Body mass index in physically active indivdiuals GIANT 28448500 2017
rs16917237 | G T Body mass index in females greater than 50 years | GIANT 26426971 2015
rs16917237 | G T (I;fozgemass index in females GIANT 25673413 2015
rs16917237 | G T Body mass index in physically inactive indivdiuals GIANT 28448500 2017
rs16917237 | G T Body mass index in males greater than 50 years GIANT 26426971 2015
rs16917237 | G T go?i?/emass index in males GIANT 25673413 2015
rs16917237 | G T Body mass index in female non-smokers GIANT 28443625 2017
rs16917237 | G T Body mass index in non-smokers GIANT 28443625 2017
rs16917237 | G T Body mass index in non-smokers GIANT 28443625 2017
rs16917237 | G T Body mass index in smokers GIANT 28443625 2017
rs16917237 | G T Body mass index in smokers GIANT 28443625 2017
rs16917237 | G T Body mass index ajusted for physical activity in GIANT 28448500 2017
rs16917237 | G T f;c?;?/liﬁsass index adjsuted for physical activity in GIANT 28448500 2017
rs16917237 | G T g(?(ljilsmass index adjusted for physical activity GIANT 28448500 2017
rs16917237 | G T Body mass index adjusted for physical activity GIANT 28448500 2017
rs16917237 | G T Body mass index adjusted for smoking in females GIANT 28443625 2017
rs16917237 | G T Body mass index adjusted for smoking in males GIANT 28443625 2017
rs16917237 | G T Body mass index adjusted for smoking GIANT 28443625 2017
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rs16917237 | G T Body mass index adjusted for smoking GIANT 28443625 2017
rs16917237 | G T Body mass index Speliotes 20935630 2010
rs16917237 | G T Body mass index (EBlI<ANT 23754948 2013
rs16917237 | G T Body mass index GIANT 25673413 2015
rs16917237 | G T Body mass index GIANT 25673413 2015
rs16917237 | G T Hip circumference in females GIANT 25673412 2015
rs16917237 | G T Hip circumference GIANT 25673412 2015
rs16917237 | G T Hip circumference GIANT 25673412 2015
rs16917237 | G T Obesity class 1 GIANT 23563607 2013
rs16917237 | G T Overweight GIANT 23563607 2013
rs16917237 | G T Waist circumference in females GIANT 25673412 2015
rs16917237 | G T Waist circumference in males GIANT 25673412 2015
rs16917237 | G T Waist circumference GIANT 25673412 2015
rs16917237 | G T Waist circumference GIANT 25673412 2015
rs16917237 | G T Weight GIANT 23754948 2013
rs16917237 | G T Body mass index Speliotes 20935630 2010
rs16917237 | G T Age at menarche Ezale B UKBB 2017
rs16917237 | G T Arm fat mass left Neale B UKBB 2017
rs16917237 | G T Arm fat mass right Neale B UKBB 2017
rs16917237 | G T Arm fat percentage left Neale B UKBB 2017
rs16917237 | G T Arm fat percentage right Neale B UKBB 2017
rs16917237 | G T Arm fat-free mass left Neale B UKBB 2017
rs16917237 | G T Arm fat-free mass right Neale B UKBB 2017
rs16917237 | G T Arm predicted mass left Neale B UKBB 2017
rs16917237 | G T Arm predicted mass right Neale B UKBB 2017
rs16917237 | G T Basal metabolic rate Neale B UKBB 2017
rs16917237 | G T Body fat percentage Neale B UKBB 2017
rs16917237 | G T Body mass index Neale B UKBB 2017
rs16917237 | G T Hip circumference Neale B UKBB 2017
rs16917237 | G T Impedance of arm left Neale B UKBB 2017
rs16917237 | G T Impedance of arm right Neale B UKBB 2017
rs16917237 | G T Impedance of leg left Neale B UKBB 2017
rs16917237 | G T Impedance of leg right Neale B UKBB 2017
rs16917237 | G T Impedance of whole body Neale B UKBB 2017
rs16917237 | G T Leg fat mass left Neale B UKBB 2017
rs16917237 | G T Leg fat mass right Neale B UKBB 2017
rs16917237 | G T Leg fat percentage left Neale B UKBB 2017
rs16917237 | G T Leg fat percentage right Neale B UKBB 2017
rs16917237 | G T Leg fat-free mass left Neale B UKBB 2017
rs16917237 | G T Leg fat-free mass right Neale B UKBB 2017
rs16917237 | G T Leg predicted mass left Neale B UKBB 2017
rs16917237 | G T Leg predicted mass right Neale B UKBB 2017
rs16917237 | G T Past tobacco smoking Neale B UKBB 2017
rs16917237 | G T Trunk fat mass Neale B UKBB 2017
rs16917237 | G T Trunk fat percentage Neale B UKBB 2017
rs16917237 | G T Trunk fat-free mass Neale B UKBB 2017
rs16917237 | G T Trunk predicted mass Neale B UKBB 2017
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rs16917237 | G T Waist circumference Neale B UKBB 2017
rs16917237 | G T Weight Neale B UKBB 2017
rs16917237 | G T Whole body fat mass Neale B UKBB 2017
rs16917237 | G T Whole body fat-free mass Neale B UKBB 2017
rs16917237 | G T Whole body water mass Neale B UKBB 2017
rs16917237 | G T Age at menarche ReproGen 25231870 2014
rs16918378 | C T Age at menarche ReproGen 25231870 2014
rs16937956 | A G Body mass index Akiyama M | 28892062 2017
rs16937956 | A G Body mass index Akiyama M | 28892062 2017
rs16937956 | A G Age at menarche Neale B UKBB 2017
rs16937956 | A G Leg fat percentage left Neale B UKBB 2017
rs16937956 | A G Leg fat percentage right Neale B UKBB 2017
rs16937956 | A G Age at menarche ReproGen 25231870 2014
rs17035311 | A C Age at menarche Neale B UKBB 2017
rs17035311 | A C Impedance of leg right Neale B UKBB 2017
rs1704528 T C Menarche age at onset Pickrell JK | 27182965 2016
rs1704528 T C Age at menarche Neale B UKBB 2017
rs1704528 T C Arm fat-free mass left Neale B UKBB 2017
rs1704528 T C Arm fat-free mass right Neale B UKBB 2017
rs1704528 T C Arm predicted mass left Neale B UKBB 2017
rs1704528 T C Arm predicted mass right Neale B UKBB 2017
rs1704528 T C Hair or balding pattern: pattern 4 Neale B UKBB 2017
rs1704528 T C Height Neale B UKBB 2017
rs1704528 T C Relative age of first facial hair Neale B UKBB 2017
rs1704528 T C Relative age voice broke Neale B UKBB 2017
rs1704528 T C Trunk fat-free mass Neale B UKBB 2017
rs1704528 T C Trunk predicted mass Neale B UKBB 2017
rs1704528 T C Whole body fat-free mass Neale B UKBB 2017
rs1704528 T C Whole body water mass Neale B UKBB 2017
rs17085593 | C G Height GIANT 25282103 2014
rs17085593 | C G log Proinsulin MAGIC 21873549 2011
rs17085593 | C G Arm fat-free mass left Neale B UKBB 2017
rs17085593 | C G Arm fat-free mass right Neale B UKBB 2017
rs17085593 | C G Arm predicted mass left Neale B UKBB 2017
rs17085593 | C G Arm predicted mass right Neale B UKBB 2017
rs17085593 | C G Basal metabolic rate Neale B UKBB 2017
rs17085593 | C G Comparative height size at age 10 Neale B UKBB 2017
rs17085593 | C G Height Neale B UKBB 2017
rs17085593 | C G Leg fat-free mass left Neale B UKBB 2017
rs17085593 | C G Leg fat-free mass right Neale B UKBB 2017
rs17085593 | C G Leg predicted mass left Neale B UKBB 2017
rs17085593 | C G Leg predicted mass right Neale B UKBB 2017
rs17085593 | C G Trunk fat-free mass Neale B UKBB 2017
rs17085593 | C G Trunk predicted mass Neale B UKBB 2017
rs17085593 | C G Weight Neale B UKBB 2017
rs17085593 | C G Whole body fat-free mass Neale B UKBB 2017
rs17085593 | C G Whole body water mass Neale B UKBB 2017
rs17390720 | C G Height Neale B UKBB 2017
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rs1984870 T G Age at menarche Neale B UKBB 2017
rs1984870 T G Age at menarche ReproGen 25231870 2014
rs2066323 G A High light scatter percentage of red cells Astle W 27863252 2016
rs2066323 G A High light scatter reticulocyte count Astle W 27863252 2016
rs2066323 G A Immature fraction of reticulocytes Astle W 27863252 2016
rs2066323 G A Mean corpuscular hemoglobin Astle W 27863252 2016
rs2066323 G A Mean corpuscular volume Astle W 27863252 2016
rs2066323 G A Reticulocyte count Astle W 27863252 2016
rs2066323 G A Reticulocyte fraction of red cells Astle W 27863252 2016
rs2066323 G A Arm fat-free mass left Neale B UKBB 2017
rs2066323 G A Arm fat-free mass right Neale B UKBB 2017
rs2066323 G A Arm predicted mass left Neale B UKBB 2017
rs2066323 G A Arm predicted mass right Neale B UKBB 2017
rs2066323 G A Basal metabolic rate Neale B UKBB 2017
rs2066323 G A Birth weight Neale B UKBB 2017
rs2066323 G A Ever smoked Neale B UKBB 2017
rs2066323 G A Height Neale B UKBB 2017
rs2066323 G A Leg fat-free mass left Neale B UKBB 2017
rs2066323 G A Leg fat-free mass right Neale B UKBB 2017
rs2066323 G A Leg predicted mass left Neale B UKBB 2017
rs2066323 G A Leg predicted mass right Neale B UKBB 2017
rs2066323 G A Nervous feelings Neale B UKBB 2017
rs2066323 G A Past tobacco smoking Neale B UKBB 2017
rs2066323 G A Trunk fat-free mass Neale B UKBB 2017
rs2066323 G A Trunk predicted mass Neale B UKBB 2017
rs2066323 G A Weight Neale B UKBB 2017
rs2066323 G A Whole body fat-free mass Neale B UKBB 2017
rs2066323 G A Whole body water mass Neale B UKBB 2017
rs2066323 G A Worrier or anxious feelings Neale B UKBB 2017
rs2066323 G A Schizophrenia PGC 25056061 2014
rs2108753 T C Mean platelet volume Astle W 27863252 2016
rs2108753 T C Age at menarche Neale B UKBB 2017
rs2108753 T C Qualifications: college or university degree Neale B UKBB 2017
rs2267812 C A Red cell distribution width Astle W 27863252 2016
rs2267812 C A Arm fat percentage left Neale B UKBB 2017
1s2267812 C A Arm fat percentage right Neale B UKBB 2017
rs2267812 C A Body mass index Neale B UKBB 2017
1s2267812 C A Self-reported hypertension Neale B UKBB 2017
rs2267812 C A Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
high blood pressure
rs2267812 C A Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
none of the above
rs2267812 C A Age at menarche ReproGen 25231870 2014
rs2271758 G T Basal metabolic rate Neale B UKBB 2017
rs2271758 G T Hip circumference Neale B UKBB 2017
rs2271758 G T Leg fat-free mass left Neale B UKBB 2017
rs2271758 G T Leg predicted mass left Neale B UKBB 2017
rs2271758 G T Weight Neale B UKBB 2017
rs2271758 G T Whole body fat mass Neale B UKBB 2017
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rs2295094 A G Arm fat-free mass left Neale B UKBB 2017
rs2295094 A G Arm fat-free mass right Neale B UKBB 2017
rs2295094 A G Arm predicted mass left Neale B UKBB 2017
rs2295094 A G Arm predicted mass right Neale B UKBB 2017
rs2295094 A G Basal metabolic rate Neale B UKBB 2017
rs2295094 A G Comparative height size at age 10 Neale B UKBB 2017
1s2295094 A G Height Neale B UKBB 2017
rs2295094 A G Impedance of arm right Neale B UKBB 2017
rs2295094 A G Impedance of whole body Neale B UKBB 2017
rs2295094 A G Irritability Neale B UKBB 2017
rs2295094 A G Leg fat-free mass left Neale B UKBB 2017
rs2295094 A G Leg fat-free mass right Neale B UKBB 2017
rs2295094 A G Leg predicted mass left Neale B UKBB 2017
rs2295094 A G Leg predicted mass right Neale B UKBB 2017
rs2295094 A G Other malignant neoplasms of skin Neale B UKBB 2017
rs2295094 A G Sitting height Neale B UKBB 2017
rs2295094 A G Trunk fat-free mass Neale B UKBB 2017
rs2295094 A G Trunk predicted mass Neale B UKBB 2017
rs2295094 A G Weight Neale B UKBB 2017
rs2295094 A G Whole body fat-free mass Neale B UKBB 2017
rs2295094 A G Whole body water mass Neale B UKBB 2017
rs2300922 C T Height GIANT 25282103 2014
rs2300922 C T Age at menarche Neale B UKBB 2017
rs2300922 C T Height Neale B UKBB 2017
rs2300922 C T Age at menarche ReproGen 25231870 2014
rs2312205 A G Comparative height size at age 10 Neale B UKBB 2017
rs2312205 A G Height Neale B UKBB 2017
rs2312205 A G Weight Neale B UKBB 2017
rs2461794 G A Age at menarche Neale B UKBB 2017
rs2542420 G C Age at menarche Neale B UKBB 2017
rs2548458 C T Mean platelet volume Astle W 27863252 2016
rs2548458 C T Crohns disease IBDGC 26192919 2015
rs2548458 C T Alkaline phosphatase Prins B 28887542 2017
rs2659007 G A 1gG fucosylation Shen X 28878392 2017
rs2659007 G A IgG galactosylation Shen X 28878392 2017
rs2659007 G A IgG monogalactosylation Shen X 28878392 2017
rs2679894 G A Menarche age at onset Pickrell JK | 27182965 2016
rs2679894 G A Age at menarche Neale B UKBB 2017
1s2724961 C T Age at menarche Neale B UKBB 2017
rs2724961 Cc T Age at menarche ReproGen 25231870 2014
rs2787487 G C Age at menarche Neale B UKBB 2017
rs2787487 G C Age at menarche ReproGen 25231870 2014
rs29941 G A Body mass index in physically active indivdiuals GIANT 28448500 2017
rs29941 G A Body mass index in physically active indivdiuals GIANT 28448500 2017
rs29941 G A Body mass index adjusted for physical activity GIANT 28448500 2017
rs29941 G A Body mass index adjusted for physical activity GIANT 28448500 2017
rs29941 G A Body mass index adjusted for smoking GIANT 28443625 2017




€202 ‘sz Yore |\ uo Ag Bio'sfeuinofeye/:diy wouy pspeojumoq

rs29941 G A Body mass index Speliotes 20935630 2010
rs29941 G A Body mass index CEE}I<ANT 23754948 2013
rs29941 G A Body mass index GIANT 25673413 2015
rs29941 G A Body mass index GIANT 29273807 2018
rs29941 G A Body mass index GIANT 25673413 2015
rs29941 G A Body mass index GIANT 29273807 2018
rs29941 G A Weight GIANT 23754948 2013
rs29941 G A Body mass index Thorleifsso | 19079260 2008
rs29941 G A Body mass index g[?eliotes 20935630 2010
rs29941 G A Body mass index CE;L<JO 23001569 2012
rs29941 G A Extreme obesity with early age of onset Wheeler E | 23563609 2013
rs29941 G A Weight Thorleifsso | 19079260 2008
rs29941 G A BMI adjusted for smoking behaviour PBI(/;ANT 28443625 2017
rs29941 G A Body mass index Thorleifsso | 19079260 2008
rs29941 G A Body mass index g;ﬁaliotes 20935630 2010
rs29941 G A Body mass index (ESPI<ANT 25673413 2015
rs29941 G A Body mass index Akiyama M | 28892062 2017
rs29941 G A Body mass index joint analysis main effects and GIANT 28443625 2017
smoking interaction
rs29941 G A Weight Thorleifsso | 19079260 2008
rs29941 G A Arm fat-free mass left &Sale B UKBB 2017
rs29941 G A Arm fat-free mass right Neale B UKBB 2017
rs29941 G A Arm predicted mass left Neale B UKBB 2017
rs29941 G A Arm predicted mass right Neale B UKBB 2017
rs29941 G A Basal metabolic rate Neale B UKBB 2017
rs29941 G A Impedance of arm left Neale B UKBB 2017
rs29941 G A Impedance of arm right Neale B UKBB 2017
rs29941 G A Impedance of leg left Neale B UKBB 2017
rs29941 G A Impedance of leg right Neale B UKBB 2017
rs29941 G A Impedance of whole body Neale B UKBB 2017
rs29941 G A Leg fat-free mass left Neale B UKBB 2017
rs29941 G A Leg fat-free mass right Neale B UKBB 2017
rs29941 G A Leg predicted mass left Neale B UKBB 2017
rs29941 G A Leg predicted mass right Neale B UKBB 2017
rs29941 G A Trunk fat-free mass Neale B UKBB 2017
rs29941 G A Trunk predicted mass Neale B UKBB 2017
rs29941 G A Weight Neale B UKBB 2017
rs29941 G A Whole body fat-free mass Neale B UKBB 2017
rs29941 G A Whole body water mass Neale B UKBB 2017
rs29941 G A Body mass index Thorleifsso | 19079260 2008
rs29941 G A Body mass index g;ﬁeliotes 20935630 2010
rs29941 G A Body weight Er:(orleifsso 19079260 2008
rs3113862 A G Age at menarche Efale B UKBB 2017
rs3113862 A G Relative age of first facial hair Neale B UKBB 2017
rs35935052 | G T Arm fat-free mass left Neale B UKBB 2017
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rs35935052 | G T Arm predicted mass left Neale B UKBB 2017
rs35935052 | G T Arm predicted mass right Neale B UKBB 2017
rs35935052 | G T Basal metabolic rate Neale B UKBB 2017
rs35935052 | G T Comparative body size at age 10 Neale B UKBB 2017
rs35935052 | G T Leg fat-free mass left Neale B UKBB 2017
rs35935052 | G T Leg fat-free mass right Neale B UKBB 2017
rs35935052 | G T Leg predicted mass left Neale B UKBB 2017
rs35935052 | G T Leg predicted mass right Neale B UKBB 2017
rs35935052 | G T Weight Neale B UKBB 2017
rs35935052 | G T Whole body fat-free mass Neale B UKBB 2017
rs35935052 | G T Whole body water mass Neale B UKBB 2017
rs36093651 | C T Age at menarche Neale B UKBB 2017
rs3733632 G A Age at menarche Neale B UKBB 2017
rs3733632 G A Age at menarche ReproGen 25231870 2014
rs3746619 A C Relative age of first facial hair Neale B UKBB 2017
rs3764002 C T Arm fat percentage left Neale B UKBB 2017
rs3764002 C T Arm fat percentage right Neale B UKBB 2017
rs3764002 C T Body fat percentage Neale B UKBB 2017
rs3764002 C T Impedance of leg left Neale B UKBB 2017
rs3764002 C T Impedance of leg right Neale B UKBB 2017
rs3764002 C T Impedance of whole body Neale B UKBB 2017
rs3764002 C T Leg fat mass left Neale B UKBB 2017
rs3764002 C T Leg fat mass right Neale B UKBB 2017
rs3764002 C T Leg fat percentage left Neale B UKBB 2017
rs3764002 C T Leg fat percentage right Neale B UKBB 2017
rs3764002 C T Sitting height Neale B UKBB 2017
rs3764002 C T Trunk fat mass Neale B UKBB 2017
rs3764002 C T Trunk fat percentage Neale B UKBB 2017
rs3764002 Cc T Waist circumference Neale B UKBB 2017
rs3764002 C T Whole body fat mass Neale B UKBB 2017
rs395962 G T Standardized difference in height between age 14 | EGGC 23449627 2013
years and adult
rs395962 G T Tanner stage EGGC 24770850 2014
rs395962 G T Height in females GIANT 23754948 2013
rs395962 G T Height in males GIANT 23754948 2013
rs395962 G T Height tails GIANT 23563607 2013
rs395962 G T Height GIANT 20881960 2010
rs395962 G T Height GIANT 23754948 2013
rs395962 G T Height GIANT 25282103 2014
rs395962 G T Hip circumference adjusted for BMI GIANT 25673412 2015
rs395962 G T Waist circumference adjusted for BMI GIANT 25673412 2015
rs395962 G T Waist circumference in physically active females GIANT 28448500 2017
rs395962 G T Waist circumeference in physically active males GIANT 28448500 2017
rs395962 G T Waist circumference in physically active GIANT 28448500 2017
indivdiuals
rs395962 G T Waist circumference in physically active GIANT 28448500 2017
indivdiuals
rs395962 G T Waist circumference in male non-smokers GIANT 28443625 2017
rs395962 G Waist circumference in non-smokers GIANT 28443625 2017
rs395962 G Waist circumference in non-smokers GIANT 28443625 2017
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rs395962 G T Waist circumference adjusted for physical activity GIANT 28448500 2017
in females
rs395962 G T Waist circumeference adjusted for physical activity | GIANT 28448500 2017
in males
rs395962 G T Waist circumference adjusted for physical activity GIANT 28448500 2017
rs395962 G T Waist circumference adjusted for physical activity GIANT 28448500 2017
rs395962 G T Waist cirumference adjusted for smoking in males | GIANT 28443625 2017
rs395962 G T Waist circumference adjusted for smoking GIANT 28443625 2017
rs395962 G T Waist circumference adjusted for smoking GIANT 28443625 2017
rs395962 G T Age at menarche Perry JR 19448620 2009
rs395962 G T Height GIANT 20881960 2010
rs395962 G T Waist circumference adjusted for BMI adjusted for | GIANT 28443625 2017
smoking behaviour
rs395962 G T Waist circumference adjusted for BMI adjusted for | GIANT 28443625 2017
smoking behaviour
rs395962 G T Waist circumference adjusted for BMI in active GIANT 28448500 2017
individuals
rs395962 G T Waist circumference adjusted for BMI in hon GIANT 28443625 2017
smokers
rs395962 G T Waist circumference adjusted for BMI in non GIANT 28443625 2017
smokers
rs395962 G T Waist circumference adjusted for BMI joint GIANT 28443625 2017
analysis main effects and smoking interaction
rs395962 G T Waist circumference adjusted for BMI joint GIANT 28443625 2017
analysis main effects and smoking interaction
rs395962 G T Age at menarche Neale B UKBB 2017
rs395962 G T Basal metabolic rate Neale B UKBB 2017
rs395962 G T Comparative body size at age 10 Neale B UKBB 2017
rs395962 G T Forced expiratory volume in 1-second, predicted Neale B UKBB 2017
rs395962 G T Forced vital capacity Neale B UKBB 2017
rs395962 G T Forced vital capacity, best measure Neale B UKBB 2017
rs395962 G T Hand grip strength right Neale B UKBB 2017
rs395962 G T Height Neale B UKBB 2017
rs395962 G T Impedance of arm left Neale B UKBB 2017
rs395962 G T Impedance of arm right Neale B UKBB 2017
rs395962 G T Impedance of leg left Neale B UKBB 2017
rs395962 G T Impedance of leg right Neale B UKBB 2017
rs395962 G T Impedance of whole body Neale B UKBB 2017
rs395962 G T Leg fat-free mass left Neale B UKBB 2017
rs395962 G T Leg predicted mass left Neale B UKBB 2017
rs395962 G T Relative age of first facial hair Neale B UKBB 2017
rs395962 G T Relative age voice broke Neale B UKBB 2017
rs395962 G T Sitting height Neale B UKBB 2017
rs395962 G T Trunk fat mass Neale B UKBB 2017
rs395962 G T Trunk fat-free mass Neale B UKBB 2017
rs395962 G T Trunk predicted mass Neale B UKBB 2017
rs395962 G T Weight Neale B UKBB 2017
rs395962 G T Whole body fat-free mass Neale B UKBB 2017
rs395962 G T Whole body water mass Neale B UKBB 2017
rs395962 G T Age at menarche ReproGen 25231870 2014
rs4340786 A T Age at menarche Neale B UKBB 2017
rs437836 T C Comparative height size at age 10 Neale B UKBB 2017
rs437836 T C Sitting height Neale B UKBB 2017
rs4561063 G T Age at menarche Neale B UKBB 2017
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rs4804025 A G Hematocrit Astle W 27863252 2016
rs4804025 A G Hemaoglobin concentration Astle W 27863252 2016
rs4804025 A G Red blood cell count Astle W 27863252 2016
rs4804025 A G Arm fat mass left Neale B UKBB 2017
rs4804025 A G Arm fat mass right Neale B UKBB 2017
rs4804025 A G Arm fat percentage left Neale B UKBB 2017
rs4804025 A G Arm fat percentage right Neale B UKBB 2017
rs4804025 A G Arm fat-free mass left Neale B UKBB 2017
rs4804025 A G Arm fat-free mass right Neale B UKBB 2017
rs4804025 A G Arm predicted mass left Neale B UKBB 2017
rs4804025 A G Arm predicted mass right Neale B UKBB 2017
rs4804025 A G Basal metabolic rate Neale B UKBB 2017
rs4804025 A G Body fat percentage Neale B UKBB 2017
rs4804025 A G Body mass index Neale B UKBB 2017
rs4804025 A G Comparative body size at age 10 Neale B UKBB 2017
rs4804025 A G Hip circumference Neale B UKBB 2017
rs4804025 A G Impedance of arm left Neale B UKBB 2017
rs4804025 A G Impedance of arm right Neale B UKBB 2017
rs4804025 A G Impedance of leg left Neale B UKBB 2017
rs4804025 A G Impedance of leg right Neale B UKBB 2017
rs4804025 A G Impedance of whole body Neale B UKBB 2017
rs4804025 A G Leg fat mass left Neale B UKBB 2017
rs4804025 A G Leg fat mass right Neale B UKBB 2017
rs4804025 A G Leg fat percentage left Neale B UKBB 2017
rs4804025 A G Leg fat percentage right Neale B UKBB 2017
rs4804025 A G Leg fat-free mass left Neale B UKBB 2017
rs4804025 A G Leg fat-free mass right Neale B UKBB 2017
rs4804025 A G Leg predicted mass left Neale B UKBB 2017
rs4804025 A G Leg predicted mass right Neale B UKBB 2017
rs4804025 A G Trunk fat mass Neale B UKBB 2017
rs4804025 A G Trunk fat percentage Neale B UKBB 2017
rs4804025 A G Trunk fat-free mass Neale B UKBB 2017
rs4804025 A G Trunk predicted mass Neale B UKBB 2017
rs4804025 A G Waist circumference Neale B UKBB 2017
rs4804025 A G Weight Neale B UKBB 2017
rs4804025 A G Whole body fat mass Neale B UKBB 2017
rs4804025 A G Whole body fat-free mass Neale B UKBB 2017
rs4804025 A G Whole body water mass Neale B UKBB 2017
rs4836984 C T Age at menarche Neale B UKBB 2017
rs4886140 A G Sleeplessness or insomnia Neale B UKBB 2017
rs4897178 G T Hematocrit Astle W 27863252 2016
rs4897178 G T Hemoglobin concentration Astle W 27863252 2016
rs4897178 G T Type |l diabetes adjusted for BMI DIAGRAM | 28566273 2017
rs4897178 G T Type |l diabetes DIAGRAM | 28566273 2017
rs4945266 A G Age at menarche Neale B UKBB 2017
rs4945266 A G Impedance of arm left Neale B UKBB 2017
rs4945266 A G Impedance of arm right Neale B UKBB 2017
rs4945266 A G Impedance of whole body Neale B UKBB 2017
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rs506589 C T Body mass index females Akiyama M | 28892062 2017
rs506589 C T Body mass index Akiyama M | 28892062 2017
rs506589 C T Childhood BMI EGGC 26604143 2016
rs506589 C T Body mass index in physically active females GIANT 28448500 2017
rs506589 C T Body mass index in physically active indivdiuals GIANT 28448500 2017
rs506589 C T Body mass index in physically active indivdiuals GIANT 28448500 2017
rs506589 C T Body mass index in females greater than 50 years | GIANT 26426971 2015
rs506589 C T gfo?j?/emass index in females less than or equal to GIANT 26426971 2015
50 years of age
rs506589 C T Body mass index in females GIANT 23754948 2013
rs506589 C T Body mass index in females GIANT 25673413 2015
rs506589 C T Body mass index in males GIANT 25673413 2015
rs506589 C T Body mass index in female non-smokers GIANT 28443625 2017
rs506589 C T Body mass index in non-smokers GIANT 28443625 2017
rs506589 C T Body mass index in non-smokers GIANT 28443625 2017
rs506589 C T Body mass index tails GIANT 23563607 2013
rs506589 C T Body mass index ajusted for physical activity in GIANT 28448500 2017
rs506589 C T ];:;]j?/l(rensass index adjusted for physical activity GIANT 28448500 2017
rs506589 C T Body mass index adjusted for physical activity GIANT 28448500 2017
rs506589 C T Body mass index adjusted for smoking in females GIANT 28443625 2017
rs506589 C T Body mass index adjusted for smoking GIANT 28443625 2017
rs506589 C T Body mass index adjusted for smoking GIANT 28443625 2017
rs506589 C T Body mass index Speliotes 20935630 2010
rs506589 C T Body mass index (E;}I<ANT 23754948 2013
rs506589 C T Body mass index GIANT 25673413 2015
rs506589 C T Body mass index GIANT 25673413 2015
rs506589 C T Hip circumference in females GIANT 25673412 2015
rs506589 C T Hip circumference GIANT 25673412 2015
rs506589 C T Hip circumference GIANT 25673412 2015
rs506589 C T Obesity class 1 GIANT 23563607 2013
rs506589 c T Obesity class 2 GIANT 23563607 2013
rs506589 c T Overweight GIANT 23563607 2013
rs506589 C T Waist circumference in females GIANT 25673412 2015
rs506589 Cc T Waist circumference GIANT 23754948 2013
rs506589 C T Waist circumference GIANT 25673412 2015
rs506589 Cc T Waist circumference GIANT 25673412 2015
rs506589 C T Weight in females GIANT 23754948 2013
rs506589 C T Weight GIANT 23754948 2013
rs506589 C T Body mass index Speliotes 20935630 2010
rs506589 C T Body mass index I\E/I}énda KL 23583978 2013
rs506589 C T Age at menarche Neale B UKBB 2017
rs506589 C T Arm fat mass left Neale B UKBB 2017
rs506589 C T Arm fat mass right Neale B UKBB 2017
rs506589 C T Arm fat percentage left Neale B UKBB 2017
rs506589 C T Arm fat percentage right Neale B UKBB 2017
rs506589 C T Arm fat-free mass left Neale B UKBB 2017
rs506589 C T Arm fat-free mass right Neale B UKBB 2017
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rs506589 C T Arm predicted mass left Neale B UKBB 2017
rs506589 C T Arm predicted mass right Neale B UKBB 2017
rs506589 C T Basal metabolic rate Neale B UKBB 2017
rs506589 C T Body fat percentage Neale B UKBB 2017
rs506589 C T Body mass index Neale B UKBB 2017
rs506589 C T Comparative body size at age 10 Neale B UKBB 2017
rs506589 C T Comparative height size at age 10 Neale B UKBB 2017
rs506589 C T Hip circumference Neale B UKBB 2017
rs506589 C T Impedance of arm left Neale B UKBB 2017
rs506589 C T Impedance of arm right Neale B UKBB 2017
rs506589 C T Impedance of leg left Neale B UKBB 2017
rs506589 C T Impedance of leg right Neale B UKBB 2017
rs506589 C T Impedance of whole body Neale B UKBB 2017
rs506589 C T Leg fat mass left Neale B UKBB 2017
rs506589 C T Leg fat mass right Neale B UKBB 2017
rs506589 C T Leg fat percentage left Neale B UKBB 2017
rs506589 C T Leg fat percentage right Neale B UKBB 2017
rs506589 C T Leg fat-free mass left Neale B UKBB 2017
rs506589 C T Leg fat-free mass right Neale B UKBB 2017
rs506589 C T Leg predicted mass left Neale B UKBB 2017
rs506589 C T Leg predicted mass right Neale B UKBB 2017
rs506589 Cc T Trunk fat mass Neale B UKBB 2017
rs506589 C T Trunk fat percentage Neale B UKBB 2017
rs506589 Cc T Trunk fat-free mass Neale B UKBB 2017
rs506589 C T Trunk predicted mass Neale B UKBB 2017
rs506589 Cc T Waist circumference Neale B UKBB 2017
rs506589 C T Weight Neale B UKBB 2017
rs506589 C T Whole body fat mass Neale B UKBB 2017
rs506589 C T Whole body fat-free mass Neale B UKBB 2017
rs506589 C T Whole body water mass Neale B UKBB 2017
rs506589 C T Age at menarche ReproGen 25231870 2014
rs552491 G A Age at menarche Neale B UKBB 2017
rs55680968 | A G Diastolic blood pressure Neale B UKBB 2017
rs55680968 | A G Heel bone mineral density Neale B UKBB 2017
rs55680968 | A G Self-reported hypertension Neale B UKBB 2017
rs55680968 | A G Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
high blood pressure
rs55680968 | A G Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
none of the above
rs56409371 | A G Age at menarche Neale B UKBB 2017
rs582780 A G Height in males GIANT 23754948 2013
rs582780 A G Height tails GIANT 23563607 2013
rs582780 A G Height GIANT 20881960 2010
rs582780 A G Height GIANT 23754948 2013
rs582780 A G Height GIANT 25282103 2014
rs582780 A G Weight GIANT 23754948 2013
rs582780 A G Height GIANT 20881960 2010
rs582780 A G Arm fat-free mass left Neale B UKBB 2017
rs582780 A G Arm fat-free mass right Neale B UKBB 2017
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rs582780 A G Arm predicted mass left Neale B UKBB 2017
rs582780 A G Arm predicted mass right Neale B UKBB 2017
rs582780 A G Basal metabolic rate Neale B UKBB 2017
rs582780 A G Comparative height size at age 10 Neale B UKBB 2017
rs582780 A G Forced expiratory volume in 1-second Neale B UKBB 2017
rs582780 A G Forced vital capacity Neale B UKBB 2017
rs582780 A G Forced vital capacity, best measure Neale B UKBB 2017
rs582780 A G Height Neale B UKBB 2017
rs582780 A G Leg fat-free mass left Neale B UKBB 2017
rs582780 A G Leg fat-free mass right Neale B UKBB 2017
rs582780 A G Leg predicted mass left Neale B UKBB 2017
rs582780 A G Leg predicted mass right Neale B UKBB 2017
rs582780 A G Pulse rate Neale B UKBB 2017
rs582780 A G Sitting height Neale B UKBB 2017
rs582780 A G Trunk fat-free mass Neale B UKBB 2017
rs582780 A G Trunk predicted mass Neale B UKBB 2017
rs582780 A G Weight Neale B UKBB 2017
rs582780 A G Whole body fat-free mass Neale B UKBB 2017
rs582780 A G Whole body water mass Neale B UKBB 2017
rs6185 G C Length of menstrual cycle Neale B UKBB 2017
rs62104180 | A G Age at menarche Neale B UKBB 2017
rs62104180 | A G Arm fat mass left Neale B UKBB 2017
rs62104180 | A G Arm fat mass right Neale B UKBB 2017
rs62104180 | A G Arm fat percentage left Neale B UKBB 2017
rs62104180 | A G Arm fat percentage right Neale B UKBB 2017
rs62104180 | A G Arm fat-free mass left Neale B UKBB 2017
rs62104180 | A G Arm fat-free mass right Neale B UKBB 2017
rs62104180 | A G Arm predicted mass left Neale B UKBB 2017
rs62104180 | A G Arm predicted mass right Neale B UKBB 2017
rs62104180 | A G Basal metabolic rate Neale B UKBB 2017
rs62104180 | A G Body fat percentage Neale B UKBB 2017
rs62104180 | A G Body mass index Neale B UKBB 2017
rs62104180 | A G Comparative body size at age 10 Neale B UKBB 2017
rs62104180 | A G Comparative height size at age 10 Neale B UKBB 2017
rs62104180 | A G Hip circumference Neale B UKBB 2017
rs62104180 | A G Impedance of arm left Neale B UKBB 2017
rs62104180 | A G Impedance of arm right Neale B UKBB 2017
rs62104180 | A G Impedance of leg left Neale B UKBB 2017
rs62104180 | A G Impedance of leg right Neale B UKBB 2017
rs62104180 | A G Impedance of whole body Neale B UKBB 2017
rs62104180 | A G Leg fat mass left Neale B UKBB 2017
rs62104180 | A G Leg fat mass right Neale B UKBB 2017
rs62104180 | A G Leg fat percentage left Neale B UKBB 2017
rs62104180 | A G Leg fat percentage right Neale B UKBB 2017
rs62104180 | A G Leg fat-free mass left Neale B UKBB 2017
rs62104180 | A G Leg fat-free mass right Neale B UKBB 2017
rs62104180 | A G Leg predicted mass left Neale B UKBB 2017
rs62104180 | A G Leg predicted mass right Neale B UKBB 2017
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rs62104180 | A G Trunk fat mass Neale B UKBB 2017
rs62104180 | A G Trunk fat percentage Neale B UKBB 2017
rs62104180 | A G Trunk fat-free mass Neale B UKBB 2017
rs62104180 | A G Trunk predicted mass Neale B UKBB 2017
rs62104180 | A G Waist circumference Neale B UKBB 2017
rs62104180 | A G Weight Neale B UKBB 2017
rs62104180 | A G Whole body fat mass Neale B UKBB 2017
rs62104180 | A G Whole body fat-free mass Neale B UKBB 2017
rs62104180 | A G Whole body water mass Neale B UKBB 2017
rs62379978 | G T Age at menarche Neale B UKBB 2017
rs62379978 | G T Height Neale B UKBB 2017
rs62379978 | G T Relative age of first facial hair Neale B UKBB 2017
rs62379978 | G T Relative age voice broke Neale B UKBB 2017
rs643428 C T Comparative body size at age 10 Neale B UKBB 2017
rs654354 T A Eosinophil count Astle W 27863252 2016
rs654354 T A Eosinophil percentage of granulocytes Astle W 27863252 2016
rs654354 T A Eosinophil percentage of white cells Astle W 27863252 2016
rs654354 T A Neutrophil percentage of granulocytes Astle W 27863252 2016
rs654354 T A Sum eosinophil basophil counts Astle W 27863252 2016
rs654354 T A Allergic disease FerreiraM | 29083406 2017
rs654354 T A Asthma Neale B UKBB 2017
rs654354 T A Doctor diagnosed hayfever or allergic rhinitis Neale B UKBB 2017
rs654354 T A Hayfever, allergic rhinitis or eczema Neale B UKBB 2017
rs654354 T A No blood clot, bronchitis, emphysema, asthma, Neale B UKBB 2017
rhinitis, eczema or allergy diagnosed by doctor
rs654354 T A Self-reported asthma Neale B UKBB 2017
rs654354 T A Self-reported hayfever or allergic rhinitis Neale B UKBB 2017
rs6590889 C T Age at menarche Neale B UKBB 2017
rs6678140 C T Eosinophil percentage of white cells Astle W 27863252 2016
rs6678140 C T Allergic disease FerreiraM | 29083406 2017
rs6678140 C T Femoral neck bone mineral density GEFOS 22504420 2012
rs6678140 C T Body fat percentage Neale B UKBB 2017
rs6678140 C T Diastolic blood pressure Neale B UKBB 2017
rs6678140 C T Hayfever, allergic rhinitis or eczema Neale B UKBB 2017
rs6678140 C T Heel bone mineral density Neale B UKBB 2017
rs6678140 C T Heel bone mineral density left Neale B UKBB 2017
rs6678140 C T Heel bone mineral density right Neale B UKBB 2017
rs6678140 C T No blood clot, bronchitis, emphysema, asthma, Neale B UKBB 2017
rhinitis, eczema or allergy diagnosed by doctor
rs6678140 C T Systolic blood pressure Neale B UKBB 2017
rs6678140 C T Trunk fat percentage Neale B UKBB 2017
rs6678140 C T Schizophrenia PGC 25056061 2014
rs6735626 A G Body mass index Neale B UKBB 2017
rs6735626 A G Impedance of arm left Neale B UKBB 2017
rs6735626 A G Impedance of arm right Neale B UKBB 2017
rs6735626 A G Impedance of whole body Neale B UKBB 2017
rs6864818 C T Age at menarche ReproGen 25231870 2014
rs6931884 C T Age at menarche Neale B UKBB 2017
rs6931884 C T Age at menarche ReproGen 25231870 2014
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rs6933660 A C Menarche age at onset ReproGen 25231870 2014
rs6933660 A C Age at menarche Neale B UKBB 2017
rs6933660 A C Heel bone mineral density Neale B UKBB 2017
rs6933660 A C Heel bone mineral density left Neale B UKBB 2017
rs6933660 A C Heel bone mineral density right Neale B UKBB 2017
rs6933660 A C Age at menarche ReproGen 25231870 2014
rs7077302 C G Heel bone mineral density right Neale B UKBB 2017
rs7114175 A T Age at menarche Neale B UKBB 2017
rs7114175 A T Height Neale B UKBB 2017
rs7114175 A T Relative age of first facial hair Neale B UKBB 2017
rs7114175 A T Relative age voice broke Neale B UKBB 2017
rs7132908 A G Childhood BMI EGGC 26604143 2016
rs7132908 A G Childhood obesity EGGC 22484627 2012
rs7132908 A G Body mass index in physically active indivdiuals GIANT 28448500 2017
rs7132908 A G Body mass index in females greater than 50 years | GIANT 26426971 2015
rs7132908 A G gfo?jg)]/emass index in females less than or equal to GIANT 26426971 2015
50 years of age
rs7132908 A G Body mass index in females GIANT 25673413 2015
rs7132908 A G Body mass index in males GIANT 25673413 2015
rs7132908 A G Body mass index in non-smokers GIANT 28443625 2017
rs7132908 A G Body mass index adjusted for physical activity GIANT 28448500 2017
rs7132908 A G Body mass index adjusted for physical activity GIANT 28448500 2017
rs7132908 A G Body mass index adjusted for smoking in females GIANT 28443625 2017
rs7132908 A G Body mass index adjusted for smoking GIANT 28443625 2017
rs7132908 A G Body mass index adjusted for smoking GIANT 28443625 2017
rs7132908 A G Body mass index Speliotes 20935630 2010
rs7132908 A G Body mass index (E;}I<ANT 23754948 2013
rs7132908 A G Body mass index GIANT 25673413 2015
rs7132908 A G Body mass index GIANT 29273807 2018
rs7132908 A G Body mass index GIANT 25673413 2015
rs7132908 A G Body mass index GIANT 29273807 2018
rs7132908 A G Obesity class 1 GIANT 23563607 2013
rs7132908 A G Waist circumference GIANT 25673412 2015
rs7132908 A G Waist circumference GIANT 25673412 2015
rs7132908 A G Weight GIANT 23754948 2013
rs7132908 A G Body mass index Speliotes 20935630 2010
rs7132908 A G Body mass index E:ternoste 21935397 2011
rs7132908 A G Body mass index 25 kgm2 EBII_ANT 23563607 2013
rs7132908 A G Body mass index 30 kgm2 GIANT 23563607 2013
rs7132908 A G Body mass index 35 kgm2 GIANT 23563607 2013
rs7132908 A G Obesity body mass index Paternoste | 21935397 2011
rs7132908 A G Obesity with early age of onset age 2 IrEI(_3(EC 22484627 2012
rs7132908 A G Childhood body mass index EGGC 26604143 2016
rs7132908 A G Arm fat mass left Neale B UKBB 2017
rs7132908 A G Arm fat mass right Neale B UKBB 2017
rs7132908 A G Arm fat percentage left Neale B UKBB 2017
rs7132908 A G Arm fat percentage right Neale B UKBB 2017
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rs7132908 A G Arm fat-free mass left Neale B UKBB 2017
rs7132908 A G Arm fat-free mass right Neale B UKBB 2017
rs7132908 A G Arm predicted mass left Neale B UKBB 2017
rs7132908 A G Arm predicted mass right Neale B UKBB 2017
rs7132908 A G Basal metabolic rate Neale B UKBB 2017
rs7132908 A G Body fat percentage Neale B UKBB 2017
rs7132908 A G Body mass index Neale B UKBB 2017
rs7132908 A G Comparative body size at age 10 Neale B UKBB 2017
rs7132908 A G Comparative height size at age 10 Neale B UKBB 2017
rs7132908 A G Hip circumference Neale B UKBB 2017
rs7132908 A G Impedance of arm left Neale B UKBB 2017
rs7132908 A G Impedance of arm right Neale B UKBB 2017
rs7132908 A G Impedance of leg left Neale B UKBB 2017
rs7132908 A G Impedance of leg right Neale B UKBB 2017
rs7132908 A G Impedance of whole body Neale B UKBB 2017
rs7132908 A G Leg fat mass left Neale B UKBB 2017
rs7132908 A G Leg fat mass right Neale B UKBB 2017
rs7132908 A G Leg fat percentage left Neale B UKBB 2017
rs7132908 A G Leg fat percentage right Neale B UKBB 2017
rs7132908 A G Leg fat-free mass left Neale B UKBB 2017
rs7132908 A G Leg fat-free mass right Neale B UKBB 2017
rs7132908 A G Leg predicted mass left Neale B UKBB 2017
rs7132908 A G Leg predicted mass right Neale B UKBB 2017
rs7132908 A G Trunk fat mass Neale B UKBB 2017
rs7132908 A G Trunk fat percentage Neale B UKBB 2017
rs7132908 A G Trunk fat-free mass Neale B UKBB 2017
rs7132908 A G Trunk predicted mass Neale B UKBB 2017
rs7132908 A G Waist circumference Neale B UKBB 2017
rs7132908 A G Weight Neale B UKBB 2017
rs7132908 A G Whole body fat mass Neale B UKBB 2017
rs7132908 A G Whole body fat-free mass Neale B UKBB 2017
rs7132908 A G Whole body water mass Neale B UKBB 2017
rs7178532 A G Age at menarche Neale B UKBB 2017
rs72787511 | C G Hair or balding pattern: pattern 4 Neale B UKBB 2017
rs72787511 | C G Relative age of first facial hair Neale B UKBB 2017
rs7359336 A G Body mass index in non-smokers GIANT 28443625 2017
rs7359336 A G Height GIANT 25282103 2014
rs7359336 A G Age at menarche Neale B UKBB 2017
rs7359336 A G Arm fat mass left Neale B UKBB 2017
rs7359336 A G Arm fat mass right Neale B UKBB 2017
rs7359336 A G Arm fat percentage left Neale B UKBB 2017
rs7359336 A G Arm fat percentage right Neale B UKBB 2017
rs7359336 A G Body fat percentage Neale B UKBB 2017
rs7359336 A G Body mass index Neale B UKBB 2017
rs7359336 A G Diabetes diagnosed by doctor Neale B UKBB 2017
rs7359336 A G Forced expiratory volume in 1-second Neale B UKBB 2017
rs7359336 A G Forced expiratory volume in 1-second, best Neale B UKBB 2017

measure
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rs7359336 A G Forced vital capacity Neale B UKBB 2017
rs7359336 A G Forced vital capacity, best measure Neale B UKBB 2017
rs7359336 A G Hand grip strength left Neale B UKBB 2017
rs7359336 A G Height Neale B UKBB 2017
rs7359336 A G Hip circumference Neale B UKBB 2017
rs7359336 A G Impedance of leg left Neale B UKBB 2017
rs7359336 A G Impedance of leg right Neale B UKBB 2017
rs7359336 A G Leg fat mass left Neale B UKBB 2017
rs7359336 A G Leg fat mass right Neale B UKBB 2017
rs7359336 A G Leg fat percentage left Neale B UKBB 2017
rs7359336 A G Leg fat percentage right Neale B UKBB 2017
rs7359336 A G Self-reported diabetes Neale B UKBB 2017
rs7359336 A G Sitting height Neale B UKBB 2017
rs7359336 A G Trunk fat mass Neale B UKBB 2017
rs7359336 A G Trunk fat percentage Neale B UKBB 2017
rs7359336 A G Waist circumference Neale B UKBB 2017
rs7359336 A G Whole body fat mass Neale B UKBB 2017
rs7359336 A G Age at menarche ReproGen 25231870 2014
rs7516763 A C Comparative body size at age 10 Neale B UKBB 2017
rs7517629 A G Years of educational attainment SSGAC 27225129 2016
rs7576624 C T Body mass index females Akiyama M | 28892062 2017
rs7576624 C T Body mass index males Akiyama M | 28892062 2017
rs7576624 C T Body mass index Akiyama M | 28892062 2017
rs7576624 C T Childhood BMI EGGC 26604143 2016
rs7576624 C T Childhood obesity EGGC 22484627 2012
1s7576624 C T Body mass index in physically active females GIANT 28448500 2017
1s7576624 C T Body mass index in physically active males GIANT 28448500 2017
rs7576624 C T Body mass index in physically active indivdiuals GIANT 28448500 2017
1s7576624 C T Body mass index in physically active indivdiuals GIANT 28448500 2017
rs7576624 C T Body mass index in females greater than 50 years | GIANT 26426971 2015
rs7576624 Cc T gozgemass index in females less than or equal to GIANT 26426971 2015
50 years of age
1s7576624 C T Body mass index in females GIANT 23754948 2013
rs7576624 C T Body mass index in females GIANT 25673413 2015
1s7576624 C T Body mass index in physically inactive females GIANT 28448500 2017
1s7576624 C T Body mass index in physically inactive indivdiuals GIANT 28448500 2017
rs7576624 C T Body mass index in physically inactive indivdiuals GIANT 28448500 2017
rs7576624 C T Body mass index in males greater than 50 years GIANT 26426971 2015
rs7576624 Cc T (I;foz?lemass index in males less than or equal to 50 | GIANT 26426971 2015
years of age
rs7576624 C T Body mass index in males GIANT 23754948 2013
rs7576624 C T Body mass index in males GIANT 25673413 2015
rs7576624 C T Body mass index in female non-smokers GIANT 28443625 2017
rs7576624 C T Body mass index in male non-smokers GIANT 28443625 2017
rs7576624 C T Body mass index in non-smokers GIANT 28443625 2017
rs7576624 C T Body mass index in non-smokers GIANT 28443625 2017
rs7576624 C T Body mass index in smokers GIANT 28443625 2017
rs7576624 C T Body mass index in smokers GIANT 28443625 2017
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rs7576624 C Body mass index tails GIANT 23563607 2013
rs7576624 C T Body mass index ajusted for physical activity in GIANT 28448500 2017
rs7576624 C T E(;Tc]jzlfnsass index adjsuted for physical activity in GIANT 28448500 2017
rs7576624 C T g:(ljismass index adjusted for physical activity GIANT 28448500 2017
rs7576624 C T Body mass index adjusted for physical activity GIANT 28448500 2017
rs7576624 C T Body mass index adjusted for smoking in females GIANT 28443625 2017
rs7576624 C T Body mass index adjusted for smoking in males GIANT 28443625 2017
rs7576624 C T Body mass index adjusted for smoking GIANT 28443625 2017
rs7576624 C T Body mass index adjusted for smoking GIANT 28443625 2017
rs7576624 C T Body mass index Speliotes 20935630 2010
rs7576624 C T Body mass index (EBlI<ANT 23754948 2013
rs7576624 C T Body mass index GIANT 25673413 2015
rs7576624 C T Body mass index GIANT 25673413 2015
1s7576624 C T Hip circumference in females GIANT 25673412 2015
1s7576624 C T Hip circumference in males GIANT 25673412 2015
rs7576624 C T Hip circumference GIANT 25673412 2015
1s7576624 C T Hip circumference GIANT 25673412 2015
rs7576624 C T Obesity class 1 GIANT 23563607 2013
rs7576624 c T Obesity class 2 GIANT 23563607 2013
rs7576624 C T Overweight GIANT 23563607 2013
rs7576624 C T Waist circumference in females GIANT 25673412 2015
1s7576624 C T Waist circumference in males GIANT 25673412 2015
rs7576624 C T Waist circumference GIANT 23754948 2013
1s7576624 C T Waist circumference GIANT 25673412 2015
rs7576624 C T Waist circumference GIANT 25673412 2015
1s7576624 C T Weight in females GIANT 23754948 2013
1s7576624 C T Weight in males GIANT 23754948 2013
rs7576624 Cc T Weight GIANT 23754948 2013
rs7576624 C T Body mass index Speliotes 20935630 2010
rs7576624 C T Obesity with early age of onset age 2 EEGC 22484627 2012
rs7576624 C T Body fat percentage LuY 26833246 2016
rs7576624 C T Age at menarche Neale B UKBB 2017
1s7576624 C T Arm fat mass left Neale B UKBB 2017
rs7576624 C T Arm fat mass right Neale B UKBB 2017
1s7576624 C T Arm fat percentage left Neale B UKBB 2017
rs7576624 C T Arm fat percentage right Neale B UKBB 2017
rs7576624 C T Arm fat-free mass left Neale B UKBB 2017
1s7576624 C T Arm fat-free mass right Neale B UKBB 2017
rs7576624 C T Arm predicted mass left Neale B UKBB 2017
rs7576624 C T Arm predicted mass right Neale B UKBB 2017
rs7576624 C T Basal metabolic rate Neale B UKBB 2017
rs7576624 C T Body fat percentage Neale B UKBB 2017
rs7576624 C T Body mass index Neale B UKBB 2017
rs7576624 C T Comparative body size at age 10 Neale B UKBB 2017
rs7576624 C T Comparative height size at age 10 Neale B UKBB 2017
rs7576624 C T Hip circumference Neale B UKBB 2017
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rs7576624 C T Impedance of arm left Neale B UKBB 2017
rs7576624 C T Impedance of arm right Neale B UKBB 2017
rs7576624 C T Impedance of leg left Neale B UKBB 2017
rs7576624 C T Impedance of leg right Neale B UKBB 2017
rs7576624 C T Impedance of whole body Neale B UKBB 2017
rs7576624 C T Leg fat mass left Neale B UKBB 2017
rs7576624 C T Leg fat mass right Neale B UKBB 2017
rs7576624 C T Leg fat percentage left Neale B UKBB 2017
rs7576624 C T Leg fat percentage right Neale B UKBB 2017
rs7576624 C T Leg fat-free mass left Neale B UKBB 2017
rs7576624 C T Leg fat-free mass right Neale B UKBB 2017
rs7576624 C T Leg predicted mass left Neale B UKBB 2017
rs7576624 C T Leg predicted mass right Neale B UKBB 2017
rs7576624 C T Trunk fat mass Neale B UKBB 2017
1s7576624 C T Trunk fat percentage Neale B UKBB 2017
rs7576624 C T Trunk fat-free mass Neale B UKBB 2017
1s7576624 C T Trunk predicted mass Neale B UKBB 2017
rs7576624 C T Waist circumference Neale B UKBB 2017
1s7576624 C T Weight Neale B UKBB 2017
rs7576624 C T Whole body fat mass Neale B UKBB 2017
rs7576624 C T Whole body fat-free mass Neale B UKBB 2017
rs7576624 C T Whole body water mass Neale B UKBB 2017
rs7576624 C T Age at menarche ReproGen 25231870 2014
rs758747 C T Body mass index GIANT 25673413 2015
rs758747 C T Body mass index GIANT 25673413 2015
rs758747 C T Body mass index GIANT 25673413 2015
rs758747 C T Body mass index GIANT 25673413 2015
rs758747 C T Forced vital capacity Neale B UKBB 2017
rs758747 C T Forced vital capacity, best measure Neale B UKBB 2017
rs7852169 C G Age at menarche Neale B UKBB 2017
rs7852169 C G Relative age of first facial hair Neale B UKBB 2017
rs7853970 Cc T Menarche age at onset ReproGen 25231870 2014
rs7853970 C T Age at menarche Neale B UKBB 2017
rs7853970 C T Age at menarche ReproGen 25231870 2014
rs7907759 A G Age at menarche Neale B UKBB 2017
rs8051833 A G Alcohol intake frequency Neale B UKBB 2017
rs8051833 A G Arm fat mass right Neale B UKBB 2017
rs8051833 A G Arm fat-free mass left Neale B UKBB 2017
rs8051833 A G Arm fat-free mass right Neale B UKBB 2017
rs8051833 A G Arm predicted mass left Neale B UKBB 2017
rs8051833 A G Arm predicted mass right Neale B UKBB 2017
rs8051833 A G Basal metabolic rate Neale B UKBB 2017
rs8051833 A G Impedance of leg right Neale B UKBB 2017
rs8051833 A G Leg fat-free mass left Neale B UKBB 2017
rs8051833 A G Leg fat-free mass right Neale B UKBB 2017
rs8051833 A G Leg predicted mass left Neale B UKBB 2017
rs8051833 A G Leg predicted mass right Neale B UKBB 2017
rs8051833 A G Trunk fat-free mass Neale B UKBB 2017
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rs8051833 A G Trunk predicted mass Neale B UKBB 2017
rs8051833 A G Waist circumference Neale B UKBB 2017
rs8051833 A G Weight Neale B UKBB 2017
rs8051833 A G Whole body fat-free mass Neale B UKBB 2017
rs8051833 A G Whole body water mass Neale B UKBB 2017
rs813301 C T Impedance of arm left Neale B UKBB 2017
rs813301 C T Impedance of arm right Neale B UKBB 2017
rs813301 C T Impedance of leg left Neale B UKBB 2017
rs813301 C T Impedance of leg right Neale B UKBB 2017
rs813301 C T Impedance of whole body Neale B UKBB 2017
rs913588 A G Menarche age at onset ReproGen 25231870 2014
rs913588 A G Age at menarche Neale B UKBB 2017
rs913588 A G Age at menarche ReproGen 25231870 2014
rs9349203 A G Granulocyte percentage of myeloid white cells Astle W 27863252 2016
rs9349203 A G Mean corpuscular hemoglobin Astle W 27863252 2016
rs9349203 A G Mean corpuscular volume Astle W 27863252 2016
rs9349203 A G Monocyte count Astle W 27863252 2016
rs9349203 A G Monocyte percentage of white cells Astle W 27863252 2016
rs9349203 A G Red blood cell count Astle W 27863252 2016
rs9349203 A G Red cell distribution width Astle W 27863252 2016
rs9349203 A G Menarche age at onset Pickrell JK | 27182965 2016
rs9349203 A G Age at menarche Neale B UKBB 2017
rs9349203 A G Arm fat-free mass left Neale B UKBB 2017
rs9349203 A G Arm fat-free mass right Neale B UKBB 2017
rs9349203 A G Arm predicted mass left Neale B UKBB 2017
rs9349203 A G Arm predicted mass right Neale B UKBB 2017
rs9349203 A G Basal metabolic rate Neale B UKBB 2017
rs9349203 A G Height Neale B UKBB 2017
rs9349203 A G Hip circumference Neale B UKBB 2017
rs9349203 A G Leg fat-free mass left Neale B UKBB 2017
rs9349203 A G Leg fat-free mass right Neale B UKBB 2017
rs9349203 A G Leg predicted mass left Neale B UKBB 2017
rs9349203 A G Leg predicted mass right Neale B UKBB 2017
rs9349203 A G Relative age of first facial hair Neale B UKBB 2017
rs9349203 A G Sitting height Neale B UKBB 2017
rs9349203 A G Trunk fat-free mass Neale B UKBB 2017
rs9349203 A G Trunk predicted mass Neale B UKBB 2017
rs9349203 A G Weight Neale B UKBB 2017
rs9349203 A G Whole body fat-free mass Neale B UKBB 2017
rs9349203 A G Whole body water mass Neale B UKBB 2017
rs9382676 C T Age at menarche Neale B UKBB 2017
rs9474996 A T Age at menarche ReproGen 25231870 2014
159522262 C G Arm fat mass left Neale B UKBB 2017
rs9522262 C G Arm fat percentage left Neale B UKBB 2017
rs9522262 C G Body fat percentage Neale B UKBB 2017
rs9522262 C G Body mass index Neale B UKBB 2017
rs9522262 C G Leg fat mass left Neale B UKBB 2017
rs9522262 C G Leg fat mass right Neale B UKBB 2017
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rs9522262 C G Leg fat percentage left Neale B UKBB 2017
rs9522262 C G Leg fat percentage right Neale B UKBB 2017
rs9522262 C G Pack years adult smoking as proportion of life Neale B UKBB 2017
span exposed to smoking
rs9522262 C G Pack years of smoking preview only Neale B UKBB 2017
rs9522262 c G Trunk fat mass Neale B UKBB 2017
rs9522262 C G Trunk fat percentage Neale B UKBB 2017
rs9522262 C G Waist circumference Neale B UKBB 2017
rs9522262 C G Whole body fat mass Neale B UKBB 2017
1s9522262 C G Age at menarche ReproGen 25231870 2014
rs953230 A G Height Neale B UKBB 2017
rs953230 A G Sitting height Neale B UKBB 2017
rs953230 A G Age at menarche ReproGen 25231870 2014
rs9548873 C T Eosinophil count Astle W 27863252 2016
rs9548873 C T Eosinophil percentage of granulocytes Astle W 27863252 2016
rs9548873 C T Eosinophil percentage of white cells Astle W 27863252 2016
rs9548873 C T Neutrophil percentage of granulocytes Astle W 27863252 2016
rs9548873 C T Sum eosinophil basophil counts Astle W 27863252 2016
rs9548873 Cc T Rheumatoid arthritis Okada Y 24390342 2014
rs9548873 Cc T Rheumatoid arthritis Okada Y 24390342 2014
rs9548873 C T Age at menarche ReproGen 25231870 2014
rs9548873 C T Eosinophil count Astle W 27863252 2016
rs9548873 C T Eosinophil percentage of granulocytes Astle W 27863252 2016
rs9548873 C T Eosinophil percentage of white cells Astle W 27863252 2016
rs9548873 C T Neutrophil percentage of granulocytes Astle W 27863252 2016
rs9548873 C T Sum eosinophil basophil counts Astle W 27863252 2016
rs9548873 Cc T Rheumatoid arthritis Okada Y 24390342 2014
rs9548873 C T Rheumatoid arthritis Okada Y 24390342 2014
rs9548873 C T Age at menarche ReproGen 25231870 2014
rs9635759 A G Age at menarche Elks CE 21102462 2010
rs9635759 A G Menarche age at onset Elks CE 21102462 2010
rs9635759 A G Menarche age at onset ReproGen 25231870 2014
rs9635759 A G Menarche age at onset Pickrell JK | 27182965 2016
rs9635759 A G Age at menarche Neale B UKBB 2017
rs9635759 A G Age at menarche ReproGen 25231870 2014
rs9635759 A G Menarche Elks CE 21102462 2010
rs9647570 G T Menarche age at onset ReproGen 25231870 2014
rs9647570 G T Age at menarche ReproGen 25231870 2014
rs9758500 A G Age at menarche Neale B UKBB 2017
rs9758500 A G Comparative height size at age 10 Neale B UKBB 2017
rs9972653 G T Body mass index females Akiyama M | 28892062 2017
rs9972653 G T Body mass index males Akiyama M | 28892062 2017
rs9972653 G T Body mass index Akiyama M | 28892062 2017
rs9972653 G T Type |l diabetes DIAGRAM | 26551672 2015
rs9972653 G T Type |l diabetes DIAGRAM | 28566273 2017
rs9972653 G T Age at menarche Neale B UKBB 2017
rs9972653 G T Alcohol intake frequency Neale B UKBB 2017
rs9972653 G T Arm fat mass left Neale B UKBB 2017
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rs9972653 G T Arm fat mass right Neale B UKBB 2017
rs9972653 G T Arm fat percentage left Neale B UKBB 2017
rs9972653 G T Arm fat percentage right Neale B UKBB 2017
rs9972653 G T Arm fat-free mass left Neale B UKBB 2017
rs9972653 G T Arm fat-free mass right Neale B UKBB 2017
rs9972653 G T Arm predicted mass left Neale B UKBB 2017
rs9972653 G T Arm predicted mass right Neale B UKBB 2017
rs9972653 G T Average weekly beer plus cider intake Neale B UKBB 2017
rs9972653 G T Average weekly red wine intake Neale B UKBB 2017
rs9972653 G T Basal metabolic rate Neale B UKBB 2017
rs9972653 G T Body fat percentage Neale B UKBB 2017
rs9972653 G T Body mass index Neale B UKBB 2017
rs9972653 G T Comparative body size at age 10 Neale B UKBB 2017
rs9972653 G T Diabetes diagnosed by doctor Neale B UKBB 2017
rs9972653 G T Getting up in morning Neale B UKBB 2017
rs9972653 G T Heel bone mineral density Neale B UKBB 2017
rs9972653 G T Hip circumference Neale B UKBB 2017
rs9972653 G T llinesses of father: diabetes Neale B UKBB 2017
rs9972653 G T Impedance of arm left Neale B UKBB 2017
rs9972653 G T Impedance of arm right Neale B UKBB 2017
rs9972653 G T Impedance of leg left Neale B UKBB 2017
rs9972653 G T Impedance of leg right Neale B UKBB 2017
rs9972653 G T Impedance of whole body Neale B UKBB 2017
rs9972653 G T Leg fat mass left Neale B UKBB 2017
rs9972653 G T Leg fat mass right Neale B UKBB 2017
rs9972653 G T Leg fat percentage left Neale B UKBB 2017
rs9972653 G T Leg fat percentage right Neale B UKBB 2017
rs9972653 G T Leg fat-free mass left Neale B UKBB 2017
rs9972653 G T Leg fat-free mass right Neale B UKBB 2017
rs9972653 G T Leg predicted mass left Neale B UKBB 2017
rs9972653 G T Leg predicted mass right Neale B UKBB 2017
rs9972653 G T Medication for cholesterol, blood pressure or Neale B UKBB 2017
diabetes: none of the above
rs9972653 G T Morning or evening person Neale B UKBB 2017
rs9972653 G T Self-reported breast cancer Neale B UKBB 2017
rs9972653 G T Self-reported diabetes Neale B UKBB 2017
rs9972653 G T Self-reported hypertension Neale B UKBB 2017
rs9972653 G T Sleep duration Neale B UKBB 2017
rs9972653 G T Snoring Neale B UKBB 2017
rs9972653 G T Sodium in urine Neale B UKBB 2017
rs9972653 G T Treatment with blood pressure medication Neale B UKBB 2017
rs9972653 G T Treatment with metformin Neale B UKBB 2017
rs9972653 G T Trunk fat mass Neale B UKBB 2017
rs9972653 G T Trunk fat percentage Neale B UKBB 2017
rs9972653 G T Trunk fat-free mass Neale B UKBB 2017
rs9972653 G T Trunk predicted mass Neale B UKBB 2017
rs9972653 G T Usual walking pace Neale B UKBB 2017
rs9972653 G T Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017

high blood pressure
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rs9972653 G T Vascular or heart problems diagnosed by doctor: Neale B UKBB 2017
none of the above
rs9972653 G T Waist circumference Neale B UKBB 2017
rs9972653 G T Weight Neale B UKBB 2017
rs9972653 G T Whole body fat mass Neale B UKBB 2017
rs9972653 G T Whole body fat-free mass Neale B UKBB 2017
rs9972653 G T Whole body water mass Neale B UKBB 2017
rs999885 G A Pulse rate Neale B UKBB 2017
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Table S11 — Phenotype associations at genome-wide significance level (p<5x108) of
instrumental variants for age at menopause on PhenoScanner. SNP= single-
nucleotide polymorphism, PMID = PubMed ID.

menstruation

SNP Alllele | Allele | Trait Study PMID/Source Year
1 2
rs10255049 A G Height Neale B UKBB 2017
rs1044595 T C Ever used hormone-replacement Neale B UKBB 2017
therapy
rs10477172 | C T Self-reported testicular cancer Neale B UKBB 2017
rs10743724 | C T Forced expiratory volume in 1- Neale B UKBB 2017
second
rs10743724 | C T Forced expiratory volume in 1- Neale B UKBB 2017
second, best measure
rs10743724 | C T Forced vital capacity Neale B UKBB 2017
rs10743724 | C T Forced vital capacity, best measure | Neale B UKBB 2017
rs10769315 | C T Diastolic blood pressure Neale B UKBB 2017
rs10769315 C T Height GIANT 25282103 2014
rs10769315 | C T Height Neale B UKBB 2017
rs10769315 | C T Medication for cholesterol, blood Neale B UKBB 2017
pressure or diabetes: blood
pressure medication
rs10769315 T Self-reported hypertension Neale B UKBB 2017
rs10769315 T Systolic blood pressure Neale B UKBB 2017
rs10769315 T Vascular or heart problems Neale B UKBB 2017
diagnosed by doctor: high blood
pressure
rs10769315 | C T Vascular or heart problems Neale B UKBB 2017
diagnosed by doctor: none of the
above
rs10823203 | C G Arm fat-free mass left Neale B UKBB 2017
rs10823203 | C G Arm fat-free mass right Neale B UKBB 2017
rs10823203 | C G Arm predicted mass right Neale B UKBB 2017
rs10823203 | C G Basal metabolic rate Neale B UKBB 2017
rs10823203 | C G Comparative height size at age 10 Neale B UKBB 2017
rs10823203 | C G Height Neale B UKBB 2017
rs10823203 | C G Leg fat-free mass left Neale B UKBB 2017
rs10823203 | C G Leg fat-free mass right Neale B UKBB 2017
rs10823203 | C G Leg predicted mass left Neale B UKBB 2017
rs10823203 | C G Leg predicted mass right Neale B UKBB 2017
rs10823203 | C G Sitting height Neale B UKBB 2017
rs10823203 | C G Trunk fat-free mass Neale B UKBB 2017
rs10823203 | C G Trunk predicted mass Neale B UKBB 2017
rs10823203 | C G Whole body fat-free mass Neale B UKBB 2017
rs10823203 | C G Whole body water mass Neale B UKBB 2017
rs10899493 | C T Impedance of arm left Neale B UKBB 2017
rs10899493 | C T Impedance of arm right Neale B UKBB 2017
rs10899493 | C T Impedance of whole body Neale B UKBB 2017
rs11031006 | A G Bilateral oophorectomy Neale B UKBB 2017
rs11031006 | A G Excessive, frequent and irregular Neale B UKBB 2017
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rs11031006 | A G Length of menstrual cycle Neale B UKBB 2017
rs11031006 | A G Luteinizing hormone levels in Hayes MG 26284813 2015
polycystic ovary syndrome
rs11031006 | A G Polycystic ovary syndrome Hayes MG 26284813 2015
rs11031006 | A G Polycystic ovary syndrome Day FR 26416764 2015
rs11031006 | A G Spontaneous dizygotic twinning Mbarek H 27132594 2016
rs11031006 | A G Years since last cervical smear test Neale B UKBB 2017
rs11571815 | A G Home area population density: Neale B UKBB 2017
Scotland large urban area
rs11571815 | A G llinesses of father: lung cancer Neale B UKBB 2017
rs11668344 | A G Ever used hormone-replacement Neale B UKBB 2017
therapy
rs11668344 | A G Had menopause Neale B UKBB 2017
rs11668344 | A G Primary ovarian insufficient Perry JR 23307926 2013
menopause 40
rs11699793 | C T Arm fat-free mass left Neale B UKBB 2017
rs11699793 | C T Arm fat-free mass right Neale B UKBB 2017
rs11699793 | C T Arm predicted mass left Neale B UKBB 2017
rs11699793 | C T Arm predicted mass right Neale B UKBB 2017
rs11699793 | C T Basal metabolic rate Neale B UKBB 2017
rs11699793 | C T Comparative height size at age 10 Neale B UKBB 2017
rs11699793 | C T Height Neale B UKBB 2017
rs11699793 | C T Impedance of leg left Neale B UKBB 2017
rs11699793 | C T Impedance of leg right Neale B UKBB 2017
rs11699793 | C T Impedance of whole body Neale B UKBB 2017
rs11699793 | C T Leg fat-free mass left Neale B UKBB 2017
rs11699793 | C T Leg fat-free mass right Neale B UKBB 2017
rs11699793 | C T Leg predicted mass left Neale B UKBB 2017
rs11699793 | C T Leg predicted mass right Neale B UKBB 2017
rs11699793 | C T Sitting height Neale B UKBB 2017
rs11699793 | C T Trunk fat-free mass Neale B UKBB 2017
rs11699793 | C T Trunk predicted mass Neale B UKBB 2017
rs11699793 | C T Weight Neale B UKBB 2017
rs11699793 | C T Whole body fat-free mass Neale B UKBB 2017
rs11699793 | C T Whole body water mass Neale B UKBB 2017
rs11767307 | C G Arm fat-free mass left Neale B UKBB 2017
rs11767307 | C G Arm fat-free mass right Neale B UKBB 2017
rs11767307 | C G Arm predicted mass left Neale B UKBB 2017
rs11767307 | C G Arm predicted mass right Neale B UKBB 2017
rs11767307 | C G Basal metabolic rate Neale B UKBB 2017
rs11767307 | C G Birth weight Neale B UKBB 2017
rs11767307 | C G Comparative height size at age 10 Neale B UKBB 2017
rs11767307 | C G Forced expiratory volume in 1- Neale B UKBB 2017
second
rs11767307 | C G Forced expiratory volume in 1- Neale B UKBB 2017
second, best measure
rs11767307 | C G Forced vital capacity Neale B UKBB 2017
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rs11767307 | C G Forced vital capacity, best measure | Neale B UKBB 2017
rs11767307 C G Height GIANT 25282103 2014
rs11767307 C G Height Neale B UKBB 2017
rs11767307 | C G Leg fat-free mass left Neale B UKBB 2017
rs11767307 | C G Leg fat-free mass right Neale B UKBB 2017
rs11767307 | C G Leg predicted mass left Neale B UKBB 2017
rs11767307 | C G Leg predicted mass right Neale B UKBB 2017
rs11767307 | C G Sitting height Neale B UKBB 2017
rs11767307 | C G Trunk fat-free mass Neale B UKBB 2017
rs11767307 | C G Trunk predicted mass Neale B UKBB 2017
rs11767307 | C G Whole body fat-free mass Neale B UKBB 2017
rs11767307 | C G Whole body water mass Neale B UKBB 2017
rs12053063 | A G Impedance of arm left Neale B UKBB 2017
rs12605881 | A T Hair or balding pattern: pattern 4 Neale B UKBB 2017
rs1264191 C T Height Neale B UKBB 2017
rs1264191 C T High light scatter percentage of red Astle W 27863252 2016
rs1264191 C T E‘TSE light scatter reticulocyte count Astle W 27863252 2016
rs1264191 C T Pulse rate Neale B UKBB 2017
rs1264191 C T Reticulocyte count Astle W 27863252 2016
rs1264191 C T Reticulocyte fraction of red cells Astle W 27863252 2016
rs1264191 C T Sitting height Neale B UKBB 2017
rs12825762 | A G Basal metabolic rate Neale B UKBB 2017
rs12825762 | A G Height Neale B UKBB 2017
rs12825762 | A G Leg fat-free mass left Neale B UKBB 2017
rs12825762 | A G Leg fat-free mass right Neale B UKBB 2017
rs12825762 | A G Leg predicted mass left Neale B UKBB 2017
rs12825762 | A G Leg predicted mass right Neale B UKBB 2017
rs12825762 | A G Mean platelet volume Astle W 27863252 2016
rs12825762 | A G Weight Neale B UKBB 2017
rs12879626 | G T Impedance of leg right Neale B UKBB 2017
rs12879626 | G T Leg fat-free mass left Neale B UKBB 2017
rs12879626 | G T Leg fat-free mass right Neale B UKBB 2017
rs12879626 | G T Leg predicted mass left Neale B UKBB 2017
rs12879626 | G T Leg predicted mass right Neale B UKBB 2017
rs12898357 | A G Height GIANT 25282103 2014
rs138430 C T Pulse rate Neale B UKBB 2017
rs1467044 A G Height Neale B UKBB 2017
rs1467044 A G Sitting height Neale B UKBB 2017
rs1565920 G A Allergic disease Ferreira M 29083406 2017
rs1565920 G A Asthma Neale B UKBB 2017
rs1565920 G A Basophil count Astle W 27863252 2016
rs1565920 G A Doctor diagnosed asthma Neale B UKBB 2017
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rs1565920 G A Forced expiratory volume in 1- Neale B UKBB 2017
second, predicted percentage
rs1565920 G A Granulocyte count Astle W 27863252 2016
rs1565920 G A Granulocyte percentage of myeloid Astle W 27863252 2016
white cells
rs1565920 G A Inflammatory bowel disease IBDGC 26192919 2015
rs1565920 G A Monocyte percentage of white cells | Astle W 27863252 2016
rs1565920 G A Myeloid white cell count Astle W 27863252 2016
rs1565920 G A Neutrophil count Astle W 27863252 2016
rs1565920 G A No blood clot, bronchitis, Neale B UKBB 2017
emphysema, asthma, rhinitis,
eczema or allergy diagnosed by
doctor
rs1565920 G A Rheumatoid arthritis Okada Y 24390342 2014
rs1565920 G A Self-reported asthma Neale B UKBB 2017
rs1565920 G A Sum basophil neutrophil counts Astle W 27863252 2016
rs1565920 G A Sum neutrophil eosinophil counts Astle W 27863252 2016
rs1565920 G A White blood cell count Astle W 27863252 2016
rs16991615 | A G Breast cancer Michailidou K 29059683 2017
rs16991615 | A G Ever used hormone-replacement Neale B UKBB 2017
therapy
rs16991615 | A G Had menopause Neale B UKBB 2017
rs16991615 | A G Menarche He C 19448621 2009
rs17680522 | A G Forced expiratory volume in 1- Neale B UKBB 2017
second, predicted
rs17680522 | A G Height Neale B UKBB 2017
rs17680522 | A G Sitting height Neale B UKBB 2017
rs1991401 A G Heel bone mineral density Neale B UKBB 2017
rs20029372 | A T Plateletcrit Astle W 27863252 2016
6
rs200448 C T Heel bone mineral density Neale B UKBB 2017
rs2056726 A G Platelet distribution width Astle W 27863252 2016
rs2277339 G T Arm fat-free mass left Neale B UKBB 2017
rs2277339 G T Arm fat-free mass right Neale B UKBB 2017
rs2277339 G T Arm predicted mass left Neale B UKBB 2017
rs2277339 G T Arm predicted mass right Neale B UKBB 2017
rs2277339 G T Basal metabolic rate Neale B UKBB 2017
rs2277339 G T Comparative height size at age 10 Neale B UKBB 2017
rs2277339 G T Had menopause Neale B UKBB 2017
rs2277339 G T Height GIANT 28146470 2017
rs2277339 G T Height GIANT 28146470 2017
rs2277339 G T Height Neale B UKBB 2017
rs2277339 G T Impedance of arm left Neale B UKBB 2017
rs2277339 G T Impedance of whole body Neale B UKBB 2017
rs2277339 G T Leg fat-free mass left Neale B UKBB 2017
rs2277339 G T Leg fat-free mass right Neale B UKBB 2017
rs2277339 G T Leg predicted mass left Neale B UKBB 2017
rs2277339 G T Leg predicted mass right Neale B UKBB 2017
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rs2277339 G T Mean corpuscular volume Astle W 27863252 2016
rs2277339 G T Mean corpuscular volume Astle W 27863252 2016
1s2277339 G T Plateletcrit Astle W 27863252 2016
rs2277339 G T Plateletcrit Astle W 27863252 2016
rs2277339 G T Trunk fat-free mass Neale B UKBB 2017
rs2277339 G T Trunk predicted mass Neale B UKBB 2017
rs2277339 G T Whole body fat-free mass Neale B UKBB 2017
rs2277339 G T Whole body water mass Neale B UKBB 2017
rs28416520 | A G Had menopause Neale B UKBB 2017
rs2844466 T C Arm fat-free mass left Neale B UKBB 2017
rs2844466 T C Arm fat-free mass right Neale B UKBB 2017
rs2844466 T C Arm predicted mass left Neale B UKBB 2017
rs2844466 T C Arm predicted mass right Neale B UKBB 2017
rs2844466 T Cc Basal metabolic rate Neale B UKBB 2017
rs2844466 T C Comparative body size at age 10 Neale B UKBB 2017
rs2844466 T C Comparative height size at age 10 Neale B UKBB 2017
rs2844466 T C Forced expiratory volume in 1- Neale B UKBB 2017

second, predicted percentage
rs2844466 T C Granulocyte count Astle W 27863252 2016
rs2844466 T C Height Neale B UKBB 2017
rs2844466 T C IgA deficiency Bronson P 27723758 2016
rs2844466 T C llinesses of siblings: diabetes Neale B UKBB 2017
rs2844466 T C Insulin-dependent diabetes mellitus Neale B UKBB 2017
rs2844466 T C Intestinal malabsorption Neale B UKBB 2017
rs2844466 T C Leg fat-free mass left Neale B UKBB 2017
rs2844466 T C Leg fat-free mass right Neale B UKBB 2017
rs2844466 T C Leg predicted mass left Neale B UKBB 2017
rs2844466 T C Leg predicted mass right Neale B UKBB 2017
rs2844466 T C Lymphocyte count Astle W 27863252 2016
rs2844466 T C Medication for cholesterol, blood Neale B UKBB 2017

pressure or diabetes: insulin
rs2844466 T C Medication for pain relief, Neale B UKBB 2017

constipation, heartburn: none of the

above
rs2844466 T C Medication for pain relief, Neale B UKBB 2017

constipation, heartburn:

paracetamol
rs2844466 T Cc Monocyte count Astle W 27863252 2016
rs2844466 T C Myeloid white cell count Astle W 27863252 2016
rs2844466 T C Nervous feelings Neale B UKBB 2017
rs2844466 T C Neutrophil count Astle W 27863252 2016
rs2844466 T C Primary sclerosing cholangitis Ji S 27992413 2017
rs2844466 T c Red cell distribution width Astle W 27863252 2016
rs2844466 T C Reticulocyte count Astle W 27863252 2016
rs2844466 T C Schizophrenia PGC 25056061 2014
rs2844466 T C Self-reported hyperthyroidism or Neale B UKBB 2017

thyrotoxicosis
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rs2844466 T C Self-reported hypothyroidism or Neale B UKBB 2017
myxoedema
rs2844466 T C Self-reported malabsorption or Neale B UKBB 2017
coeliac disease
rs2844466 T C Self-reported type 1 diabetes Neale B UKBB 2017
rs2844466 T C Sitting height Neale B UKBB 2017
rs2844466 T C Started insulin within one year Neale B UKBB 2017
diagnosis of diabetes
rs2844466 T C Sum basophil neutrophil counts Astle W 27863252 2016
rs2844466 T C Sum neutrophil eosinophil counts Astle W 27863252 2016
rs2844466 T C Treatment with insulin Neale B UKBB 2017
rs2844466 T C Treatment with insulin product Neale B UKBB 2017
rs2844466 T C Treatment with levothyroxine Neale B UKBB 2017
sodium
rs2844466 T C Trunk fat-free mass Neale B UKBB 2017
rs2844466 T C Trunk predicted mass Neale B UKBB 2017
rs2844466 T C Weight Neale B UKBB 2017
rs2844466 T C White blood cell count Astle W 27863252 2016
rs2844466 T C Whole body fat-free mass Neale B UKBB 2017
rs2844466 T C Whole body water mass Neale B UKBB 2017
rs35067339 | A T Lymphocyte count Astle W 27863252 2016
rs35067339 | A T Lymphocyte percentage of white Astle W 27863252 2016
rs35067339 | A T l(ilzlljstrophil percentage of white cells | Astle W 27863252 2016
rs35067339 | A T Platelet count Astle W 27863252 2016
rs35067339 | A T Plateletcrit Astle W 27863252 2016
rs35067339 | A T Years of educational attainment SSGAC 27225129 2016
rs35067339 | A T Years of educational attainment in SSGAC 27225129 2016
females
rs353478 C T Had menopause Neale B UKBB 2017
rs3750243 C G Had menopause Neale B UKBB 2017
rs3796624 G Cc Arm fat-free mass left Neale B UKBB 2017
rs3796624 G C Arm fat-free mass right Neale B UKBB 2017
rs3796624 G C Arm predicted mass left Neale B UKBB 2017
rs3796624 G C Arm predicted mass right Neale B UKBB 2017
rs3796624 G Cc Basal metabolic rate Neale B UKBB 2017
rs3796624 G c Height Neale B UKBB 2017
rs3796624 G C Leg fat-free mass left Neale B UKBB 2017
rs3796624 G C Leg fat-free mass right Neale B UKBB 2017
rs3796624 G C Leg predicted mass left Neale B UKBB 2017
rs3796624 G C Leg predicted mass right Neale B UKBB 2017
rs3796624 G C Trunk fat-free mass Neale B UKBB 2017
rs3796624 G C Trunk predicted mass Neale B UKBB 2017
rs3796624 G C Whole body fat-free mass Neale B UKBB 2017
rs3796624 G C Whole body water mass Neale B UKBB 2017
rs4668354 C G Comparative height size at age 10 Neale B UKBB 2017
rs4668354 C G Height Neale B UKBB 2017
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rs4668354 C G Sitting height Neale B UKBB 2017
rs4716056 A G Hemoglobin concentration Astle W 27863252 2016
rs4716056 A G High light scatter percentage of red Astle W 27863252 2016
cells
rs4716056 A G High light scatter reticulocyte count Astle W 27863252 2016
rs4716056 A G Mean corpuscular hemoglobin Astle W 27863252 2016
rs4716056 A G Mean corpuscular hemoglobin Astle W 27863252 2016
concentration
rs4716056 A G Mean corpuscular hemoglobin van der Harst P 23222517 2012
concentration
rs4716056 A G Mean corpuscular volume Astle W 27863252 2016
rs4716056 A G Reticulocyte fraction of red cells Astle W 27863252 2016
rs5030755 A G Mean corpuscular hemoglobin Astle W 27863252 2016
rs5030755 A G Mean corpuscular volume Astle W 27863252 2016
rs5030755 A G Mean corpuscular volume Astle W 27863252 2016
rs55873183 | A G Testicular germ cell tumor Wang Z 28604732 2017
rs606920 A G Height Neale B UKBB 2017
rs62156756 | A G Hair or balding pattern: pattern 4 Neale B UKBB 2017
rs62244773 | A T Hair or balding pattern: pattern 4 Neale B UKBB 2017
rs62356073 | A G Trunk fat-free mass Neale B UKBB 2017
rs62356073 | A G Trunk predicted mass Neale B UKBB 2017
rs62356073 | A G Whole body fat-free mass Neale B UKBB 2017
rs62356073 | A G Whole body water mass Neale B UKBB 2017
rs6430545 A T Forced vital capacity Neale B UKBB 2017
rs6430545 A T Hand grip strength left Neale B UKBB 2017
rs6430545 A T Hand grip strength right Neale B UKBB 2017
rs6430545 A T Trunk fat percentage Neale B UKBB 2017
rs6569648 C T Arm fat mass left Neale B UKBB 2017
rs6569648 C T Arm fat mass right Neale B UKBB 2017
rs6569648 C T Arm fat-free mass left Neale B UKBB 2017
rs6569648 C T Arm fat-free mass right Neale B UKBB 2017
rs6569648 C T Arm predicted mass left Neale B UKBB 2017
rs6569648 C T Arm predicted mass right Neale B UKBB 2017
rs6569648 C T Basal metabolic rate Neale B UKBB 2017
rs6569648 C T Body mass index GIANT 29273807 2018
rs6569648 C T Breast cancer Milne RL 29058716 2017
rs6569648 C T Breast cancer Michailidou K 29059683 2017
rs6569648 C T Breast cancer estrogen receptor Milne RL 29058716 2017
negative
rs6569648 C T Comparative height size at age 10 Neale B UKBB 2017
rs6569648 C T Forced expiratory volume in 1- Neale B UKBB 2017
second
rs6569648 C T Forced expiratory volume in 1- Neale B UKBB 2017
second, best measure
rs6569648 C T Forced expiratory volume in 1- Neale B UKBB 2017
second, predicted
rs6569648 C T Forced vital capacity Neale B UKBB 2017
rs6569648 C T Forced vital capacity, best measure | Neale B UKBB 2017
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rs6569648 C T Hand grip strength left Neale B UKBB 2017
rs6569648 C T Hand grip strength right Neale B UKBB 2017
rs6569648 C T Heel bone mineral density Neale B UKBB 2017
rs6569648 C T Height GIANT 20881960 2010
rs6569648 C T Height GIANT 23754948 2013
rs6569648 C T Height GIANT 25282103 2014
rs6569648 C T Height GIANT 28146470 2017
rs6569648 C T Height GIANT 28146470 2017
rs6569648 C T Height GIANT 20881960 2010
rs6569648 C T Height Soler Artigas M 21946350 2011
rs6569648 C T Height Fatemifar G 23704328 2013
rs6569648 C T Height GIANT 20881960 2010
rs6569648 C T Height Neale B UKBB 2017
rs6569648 C T Height in males GIANT 23754948 2013
rs6569648 C T Hip circumference GIANT 25673412 2015
rs6569648 C T Hip circumference GIANT 25673412 2015
rs6569648 C T Hip circumference Neale B UKBB 2017
rs6569648 C T Hip circumference adjusted for BMI GIANT 25673412 2015
rs6569648 C T Hip circumference in males GIANT 25673412 2015
rs6569648 C T Impedance of arm left Neale B UKBB 2017
rs6569648 C T Impedance of arm right Neale B UKBB 2017
rs6569648 C T Impedance of whole body Neale B UKBB 2017
rs6569648 C T Leg fat mass left Neale B UKBB 2017
rs6569648 C T Leg fat mass right Neale B UKBB 2017
rs6569648 C T Leg fat-free mass left Neale B UKBB 2017
rs6569648 C T Leg fat-free mass right Neale B UKBB 2017
rs6569648 C T Leg predicted mass left Neale B UKBB 2017
rs6569648 C T Leg predicted mass right Neale B UKBB 2017
rs6569648 C T Lymphocyte count Astle W 27863252 2016
rs6569648 C T Lymphocyte counts Astle W 27863252 2016
rs6569648 C T Maternal effects on offspring EGGC 29309628 2018
birthweight
rs6569648 C T Sitting height Neale B UKBB 2017
rs6569648 C T Trunk fat mass Neale B UKBB 2017
rs6569648 C T Trunk fat-free mass Neale B UKBB 2017
rs6569648 C T Trunk predicted mass Neale B UKBB 2017
rs6569648 C T Weight GIANT 23754948 2013
rs6569648 C T Weight Neale B UKBB 2017
rs6569648 C T Whole body fat mass Neale B UKBB 2017
rs6569648 C T Whole body fat-free mass Neale B UKBB 2017
rs6569648 C T Whole body water mass Neale B UKBB 2017
rs6578283 A G Impedance of leg left Neale B UKBB 2017
rs6578283 A G Impedance of leg right Neale B UKBB 2017
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rs6578283 A G Impedance of whole body Neale B UKBB 2017
rs6793835 A G Body mass index Neale B UKBB 2017
rs6793835 A G Comparative height size at age 10 Neale B UKBB 2017
rs6793835 A G Height GIANT 23754948 2013
rs6793835 A G Height GIANT 25282103 2014
rs6793835 A G Height Neale B UKBB 2017
rs6793835 A G Impedance of arm left Neale B UKBB 2017
rs6793835 A G Impedance of arm right Neale B UKBB 2017
rs6793835 A G Impedance of whole body Neale B UKBB 2017
rs6793835 A G Worrier or anxious feelings Neale B UKBB 2017
rs6930435 A G Asthma Neale B UKBB 2017
rs6930435 A G Basophil count Astle W 27863252 2016
rs6930435 A G Eosinophil count Astle W 27863252 2016
rs6930435 A G Forced expiratory volume in 1- Neale B UKBB 2017
second
rs6930435 A G Forced expiratory volume in 1- Neale B UKBB 2017
second, best measure
rs6930435 A G Forced expiratory volume in 1- Neale B UKBB 2017
second, predicted percentage
rs6930435 A G Granulocyte count Astle W 27863252 2016
rs6930435 A G Heel bone mineral density Neale B UKBB 2017
rs6930435 A G IgA deficiency Bronson P 27723758 2016
rs6930435 A G IgA deficiency Bronson P 27723758 2016
rs6930435 A G Intestinal malabsorption Neale B UKBB 2017
rs6930435 A G Lymphocyte count Astle W 27863252 2016
rs6930435 A G Monocyte count Astle W 27863252 2016
rs6930435 A G Myeloid white cell count Astle W 27863252 2016
rs6930435 A G Neutrophil count Astle W 27863252 2016
rs6930435 A G Peak expiratory flow Neale B UKBB 2017
rs6930435 A G Potassium in urine Neale B UKBB 2017
rs6930435 A G Primary sclerosing cholangitis JiS 27992413 2017
rs6930435 A G Schizophrenia PGC 25056061 2014
rs6930435 A G Self-reported asthma Neale B UKBB 2017
rs6930435 A G Self-reported hyperthyroidism or Neale B UKBB 2017
thyrotoxicosis
rs6930435 A G Self-reported malabsorption or Neale B UKBB 2017
coeliac disease
rs6930435 A G Self-reported psoriasis Neale B UKBB 2017
rs6930435 A G Sum basophil neutrophil counts Astle W 27863252 2016
rs6930435 A G Sum eosinophil basophil counts Astle W 27863252 2016
rs6930435 A G Sum neutrophil eosinophil counts Astle W 27863252 2016
rs6930435 A G White blood cell count Astle W 27863252 2016
rs7091889 A G High light scatter percentage of red Astle W 27863252 2016
rs7091889 A G E?glglfl light scatter reticulocyte count Astle W 27863252 2016
rs7091889 A G Past tobacco smoking Neale B UKBB 2017
rs7091889 A G Reticulocyte count Astle W 27863252 2016
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rs7091889 A G Reticulocyte fraction of red cells Astle W 27863252 2016
rs72934556 | G T Chronic ischaemic heart disease Neale B UKBB 2017
rs72934556 | G T Coronary artery disease CARDIOGRAMplusC4 | 26343387 2015
rs72934556 | G T Coronary artery disease Relson CP 28714975 2017
rs72934556 | G T Coronary artery disease van der Harst P 29212778 2018
rs72934556 | G T Coronary artery disease van der Harst P 29212778 2018
rs72934556 | G T Myocardial infarction CARDIOGRAMplusC4 | 26343387 2015
rs72934556 | G T Sitting height Reale B UKBB 2017
rs7414807 A G Hematocrit Astle W 27863252 2016
rs7414807 A G Hemaoglobin concentration Astle W 27863252 2016
rs746748 C T Pulse rate Neale B UKBB 2017
rs75770066 | A G Had menopause Neale B UKBB 2017
rs76928871 | A G Age at menarche Neale B UKBB 2017
rs780088 C T Alcohol intake frequency Neale B UKBB 2017
rs780088 C T Granulocyte percentage of myeloid Astle W 27863252 2016
white cells
rs780088 C T Had menopause Neale B UKBB 2017
rs780088 C T Height Neale B UKBB 2017
rs780088 C T Monocyte percentage of white cells Astle W 27863252 2016
rs780088 C T Platelet count Astle W 27863252 2016
rs780088 C T Plateletcrit Astle W 27863252 2016
rs780088 C T Self-reported gout Neale B UKBB 2017
rs780088 C T Self-reported high cholesterol Neale B UKBB 2017
rs9796 T A Diastolic blood pressure Neale B UKBB 2017
rs9796 T A Height GIANT 25282103 2014
rs9796 T A Height Neale B UKBB 2017
rs9968117 C T Height Neale B UKBB 2017
rs9968117 C T Pulse rate Neale B UKBB 2017
rs9968117 C T Sitting height Neale B UKBB 2017
rs9968117 C T Trunk fat-free mass Neale B UKBB 2017
rs9968117 C T Trunk predicted mass Neale B UKBB 2017
rs9968117 C T Whole body fat-free mass Neale B UKBB 2017
rs9968117 C T Whole body water mass Neale B UKBB 2017
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