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Supplement 1 Figure I. Exposures suggestively associated with lobar hemorrhage
Hypertensive diseases ||

Systolic blood pressure, manual reading
Length of time at current address*
Average weekly fortified wine intake
Fortified wine intake
Sweet pepper intake
Frequency of heavy DIY in last 4 weeks
Adopted father still alive
Place of birth in UK : North coordinate
Number of days/week of moderate physical activity 10+ minutes
Time spend outdoors in summer
Townsend deprivation index at recruitment
Job involves heavy manual or physical work
Red blood cell count®
Neutrophill percentage®
Nucleated red blood cell count
Acute myocardial infarction
3mm asymmetry angle (left)
6mm regularity index (left)
Disorders of lens
Acquired deformities of fingers and toes
Ever contemplated self-harm
Mental and behavioural disorders due to psychoactive substance use
None of illnesses of adopted father [
Spells in hospital
Number of self-reported cancers 0
Neck or shoulder pain in last month
Other disorders of the skin and subcutaneous tissue

N WA 00 N

-log10 (IVW P-value)

1

: Y Biomarkers
Diseases of the musculoskglela! system and connective tissue Bone and joint-related exposures
Other degenerative diseases of the nervous system | |
Other functional intestinal disorders [T Eye-related exposures
Other diseases of stomach and duodenum I Family history
Neoplasms I Height and weight-related exposures
Uterine problem Hypertension-related exposures
Arm predicted mass (right) Individual characteristics
Arm predicted mass (left) Mental health-related exposures
Arm fat-free mass (right) Other medical history

Arm fat-free mass (left)
Multivitamins +/- minerals
Fish oil (including cod liver oil)
Childhood sunburn occasions Risk
Age started smoking in former smokers Protective
Number of cigarettes currently smoked daily
Number of cigarettes previously smoked daily
Mean sphered cell volume*
Mean corpuscular haemoglobin*
Mean corpuscular volume
Retinal detachments and breaks .
Ankle spacing width (left)
Miserableness*
Age at first episode of depression
Stroke of adopted mother l
Hyperplasia of prostate

Vasculopathy

Instruments: Instruments:
p<ie-6 p<5e-8

This figure includes exposures with IVW P<0.05 for “lobar hemorrhage or SVS”, but not for “non-lobar
hemorrhage or SVS”. Exposures qualified for this criterion in analysis with instruments of p<le-6 (left,
41 exposures) and p<5e-8 (right, 18 exposures) were all presented. The robustness of suggestive
associations between individual exposures and the outcome “lobar hemorrhage or SVS” was roughly
reflected by the uncorrected IVW P values. Red indicates risk exposures and green indicates protective
exposures, with darker color suggesting stronger association. Significant results after FDR correction
were marked. *Pepr <0.05, **Prpr<0.01.

Abbreviations: SVS, small vessel stroke; IVW, Inverse Variance Weighted.



Supplement 2 Figure 1. Exposures suggestively associated with non-lobar hemorrhage

Diabetes: self-reported* . *

Non-insulin—dependent diabetes mellitus
Insulin-dependent diabetes mellitus
Diabetes of father*
Waist circumference*
Whole body fat mass
Arm fat mass (left)
Arm fat mass (right)
Leg fat percentage (right)
Duration to first press of snap—button in each round
Overall health rating
Smoking status: Previous
Alcohol intake frequency
Average monthly intake of other alcoholic drinks
Major dietary changes in the last 5 years because of illness*
Variation in diet
Frequency of walking for pleasure in last 4 weeks
Duration of vigorous activity
Worked with paints, thinners or glues: Sometimes
Hair/balding pattern: Pattern 1
Ischaemic heart diseases™
Chronic ischaemic heart disease
Other peripheral vascular diseases
White blood cell (leukocyte) count*
Lymphocyte count*
Haemoglobin concentration
High light scatter reticulocyte count 0
Intra—ocular pressure, Goldmann-correlated (left)*
Intra-ocular pressure, Goldmann-correlated (right)

Bmm asymmetry angle (right) Adiposity-related exposures
3mm strong meridian angle (right)

o

2]

-log10 (IVW P-value)
s

Other joint disorders* Blomarker§ )
Inflammatory polyarthropathies I Bone and joint-related exposures
Guilty feelings* B Diabetes-related exposures
Ever suffered mental distress preventing gsual activities I Eye-related exposures
Number of treatments/medications taken* ] * . .
Number of self-reported non—cancer illnesses* * * Individual characteristics
Other chronic obstructive pulmonary disease Medication
Seborrgal)eit‘:j_keratosis Mental health-related exposures
eeding gums . .
Thyroid problem (not cancer) Other madical history
Diseases of the genitourinary system Vasculopathy
Disorders of lipoprotein metabolism and other lipidaemias
Nerve, nerve root and plexus disorders
Taking other prescription medications Risk
Medication for pain relief: Ibuprofen Protective

Age completed full time education

Concept interpolation

Current alcohol drinking

Drive faster than motorway speed limit

Types of physical activity in last 4 weeks: Walking for pleasure
Hearing difficulty/problems with background noise

Ankle spacing width (right)

Both eyes present: Yes

6mm cylindrical power (left)

Other retinal disorders

No weight change or on a diet during worst episode of depression
Coagulation defects, purpura and other haemorrhagic conditions

Instruments: Instruments:
p<le-6 p<5e-8

This figure includes exposures with IVW P<0.05 for “non-lobar hemorrhage or SVS”, but not for “lobar
hemorrhage or SVS”. Exposures qualified for this criterion in analysis with instruments of p<le-6 (left,
46 exposures) and p<be-8 (right, 24 exposures) were all presented. The robustness of suggestive
associations between individual exposures and the outcome “non-lobar hemorrhage or SVS” was roughly
reflected by the uncorrected IVW P values. Red indicates risk exposures and green indicates protective
exposures, with darker color suggesting stronger association. Significant results after FDR correction
were marked. *Prpr <0.05, **Prpr<0.01.

Abbreviations: SVS, small vessel stroke; IVW, Inverse Variance Weighted.



Supplement 3 The single SNP analysis, leave-one-out analysis and comparison of results
using different MR methods for 42 exposures with Prpbr<0.05 for clinical outcomes

Supplement 3 Figure 1. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for self-reported hypertension on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 2. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for hypertension diagnosed by doctor on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 3. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for systolic blood pressure (automated reading) on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 4. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for diastolic blood pressure (automated reading) on ICH or SVS.

(b) Leave-one-out analysis

(a) Forest plot of single SNP MR
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Supplement 3 Figure 5. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for essential (primary) hypertension on ICH or SVS

(a) Forest plot of single SNP MR
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Supplement 3 Figure 6. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for hypertensive diseases on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 7. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for anti-hypertensive medication on ICH or SVS.

orest plot of single SNP MR
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Supplement 3 Figure 8. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for hypertension of siblings on ICH or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 9. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for high cholesterol on ICH or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 10. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for cholesterol lowering medication on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 11. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for cholesterol lowering medication (simvastatin) on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 12. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for body mass index (BMI) on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 13. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for leg fat percentage (right) on ICH or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 14. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for leg fat percentage (left) on ICH or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 15. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for current tobacco smoking on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 16. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for none of qualifications on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis

——— =
' i . . . T T
-10 -] 10 0 00 05 10 15
MR et size tor MR lemve-cnie.out Sensimity analysis for
"6133_100.Quailcascrs: None of te above’ on’svdl' *6133_100.Quaitcanans: Nene of S abave’ an'swdl’

(c) Comparison of results using different MR methods

MR Test
/ MR Egger Weighted mode
Sample mode
015
0.10- -

5

SMP effect on svdl
o
8

005

0005 0010 0015 0020
SNP effect on 6138_100.Qualifications: None of the above



Supplement 3 Figure 17. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for time spent watching television on ICH or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 18. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for variation in diet on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 19. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for overall health rating on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 20. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for frequency of tiredness / lethargy in last 2 weeks on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 21. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for days /week of moderate physical activity >10 minutes on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 22. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for number of treatments/medications taken on ICH or SVS.

(b) Leave-one-out analysis
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Supplement 3 Figure 23. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for long-standing illness, disability or infirmity on lobar hemorrhage or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 24. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for hypertension of mother on non-lobar hemorrhage or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 25. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for self-reported diabetes on non-lobar hemorrhage or SVS.
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Supplement 3 Figure 26. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for average monthly intake of other alcoholic drinks on non-lobar hemorrhage or

SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 27. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for white blood cell count on non-lobar hemorrhage or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 28. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for neutrophil count on non-lobar hemorrhage or SVS.
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Supplement 3 Figure 29. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for number of self-reported non-cancer illnesses on non-lobar hemorrhage or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 30. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for never smoked on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 31. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for usual walking pace on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 32. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for age first had sexual intercourse on ICH or SVS.

(b) Leave-one-out analysis
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Supplement 3 Figure 33. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for A /AS levels qualifications on ICH or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 34. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for college or university degree on ICH or SVS.

(b) Leave-one-out analysis
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Supplement 3 Figure 35. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for forced vital capacity (FVC) on ICH or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 36. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for forced expiratory volume in 1-second (FEV1) on ICH or SVS.
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Supplement 3 Figure 37. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for none of vascular/heart problems on ICH or SVS.
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Supplement 3 Figure 38. The single SNP analysis, leave-one-out analysis, comparison of results using
different MR methods for no medication for cholesterol, hypertension, diabetes, no exogenous hormones

on ICH or SVS.

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 3 Figure 39. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for standing height on lobar hemorrhage or SVS.
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Supplement 3 Figure 40. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for cheese intake on non-lobar hemorrhage or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 41. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for none of illnesses of siblings on non-lobar hemorrhage or SVS.

(a) Forest plot of single SNP MR
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Supplement 3 Figure 42. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for peak expiratory flow (PEF) on non-lobar hemorrhage or SVS.
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Supplement 4 The single SNP analysis, leave-one-out analyses and comparison of results
using different MR methods for 10 exposures with Prpr<0.05 for WMH

Supplement 4 Figure 1. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for self-reported hypertension on WMH.
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Supplement 4 Figure 2. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for hypertension diagnosed by doctor on WMH
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Supplement 4 Figure 3. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for leg fat-free mass (right) on WMH
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Supplement 4 Figure 4. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for arm fat-free mass (left) on WMH
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Supplement 4 Figure 5. The single SNP analysis, leave-one-out analysis, comparison of results using
different MR methods for leg predicted mass (right) on WMH
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Supplement 4 Figure 6. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for leg predicted mass (left) on WMH
(b) Leave-one-out analysis
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Supplement 4 Figure 7. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for sitting height on WMH

(b) Leave-one-out analysis
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Supplement 4 Figure 8. The single SNP analysis, leave-one-out analysis, comparison of results using
different MR methods for none of vascular/heart problems on WMH

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 4 Figure 9. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for impedance of leg (right) on WMH

(a) Forest plot of single SNP MR (b) Leave-one-out analysis
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Supplement 4 Figure 10. The single SNP analysis, leave-one-out analysis, comparison of results using

different MR methods for no medication for cholesterol, hypertension or diabetes on WMH

(b) Leave-one-out analysis
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Supplement 5 Table I. IVW analyses, sensitivity, horizontal pleiotropy and heterogeneity
analyses for exposures with Prpr<0.05 for MD.

Ivw Sensitivity analysis '[_)'IZ Eézt?g;l Heterogeneity
MR Weighted .
Risk exposures SNPs  IVWP FDR P Egger Me%ian Egger 'gtercept 'VWFQ test
P P
Hypertension: self-reported™® 266 3.64E-06 0.002 0.022 7.18E-04 0.449 1.85E-05
Hypertension: diagnosed by doctor*® 263 4.02E-06 0.002 0.009 5.81E-04 0.272 2.85E-07
Antihypertensive medication® 56 4.37E-04 0.026 0.007 2.65E-04 0.070 0.002
Family relationship satisfaction? 6 2.22E-04 0.036 0.342 5.29E-03 0.948 0.249
Protective exposures
Leg fat percentage (left)" 337 8.90E-04 0.040 0.264 9.38E-02 0.956 0.003
Trunk fat percentage® 346 2.40E-04 0.016 0.138 2.59E-02 0.768 1.61E-05
Number of cigarettes previously smoked daily*® 13 3.40E-04 0.049 0.143 2.57E-03 0.884 0.497
Lamb/mutton intake® 16 4.20E-05 0.004 0.160 3.15E-03 0.466 0.294
Father still alive® 5 1.11E-05 0.003 0.170 1.24E-04 0.323 0.415
Inflammatory polyarthropathies® 8 1.73E-04 0.014 0.319 2.36E-02 0.827 0.487
Connective tissue disorder®® 6 2.72E-05 0.005 0.118 5.19E-04 0.435 0.383
Intestinal malabsorption® 13 3.30E-05 0.004 0.018 2.49E-02 0.738 0.279
Malabsorption/coeliac disease” 17 2.13E-05 0.004 0.001 2.61E-05 0.185 0.049

Thirteen exposures presented IVW Pepr<0.05 for mean diffusivity (MD). Exposures with odds ratios
greater than 1 were considered as risk exposures, while exposures with odds ratios less than 1 were
considered as protective exposures. 2 Data derived from analyses with instruments of p<le-6; ® Data
derived from analyses with instruments of p<5e-8; ° Data derived from analyses with instruments of
p<le-6, but this exposure showed Prpr<0.05 with both sets of instruments.

Abbreviations: MD, mean diffusivity; SNP, single nucleotide polymorphism; IVW, Inverse Variance
Weighted; FDR, false discovery rate; Q test, Cochran’s Q test.
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Supplement 6 Reverse causation analysis for significant modifiable exposures.

IVW OR

SNPs IVW P
Exposure: ICH or SVS (95% ClI)
Time spent watching television 3 0.99(0.96-1.03) 0.645
None of qualifications 3 1.00(0.99-1.01) 0.840
Frequency of tiredness / lethargy in last 2 weeks 8 1.00(0.99-1.02) 0.904
Days /week of moderate physical activity >10 minutes 3 1.10(1.04 -1.16) 0.001
Variation in diet 8 0.98(0.96-1.00) 0.016
Usual walking pace 3 1.04(1.01-1.07) 0.009
A /AS levels qualifications 3 1.01(0.99-1.02) 0.487
College or University degree 3 1.00(0.99-1.01) 0.763
Forced vital capacity (FVC) 3 1.03(0.99-1.06) 0.108
Forced expiratory volume in 1-second (FEV1) 3 1.03(0.99-1.06) 0.138
Peak expiratory flow (PEF) 3 1.01(0.97-1.05) 0.777
Exposure: Non-lobar hemorrhage or SVS
Time spent watching television 11 1.00(0.97-1.02) 0.825
None of qualifications 11 1.00(0.99-1.01) 0.925
Days /week of moderate physical activity >10 minutes 11 1.03(0.97-1.10) 0.340
Usual walking pace 11 1.01(0.99-1.03) 0.159
A /AS levels qualifications 11 1.00(0.98-1.01) 0.470
College or University degree 11 1.00(1.00-1.01) 0.325
Forced vital capacity (FVC) 11 1.03(1.00-1.05) 0.065
Forced expiratory volume in 1-second (FEV1) 11 1.03(1.00-1.05) 0.045
Peak expiratory flow (PEF) 11 1.01(0.98-1.03) 0.703

In reverse causation analysis, each of the listed modifiable factors was individually used as an outcome

trait, with the trait “all location ICH or SVS” or “non-lobar hemorrhage or SVS” being the exposure trait.

The analysis was performed with instruments of p<le-6. The trait “lobar hemorrhage or SVS” was not
analyzable as no instrumental SNPs of p<le-6 were present for any of those outcome traits.

Abbreviations: ICH, intracerebral hemorrhage; SVS, small vessel stroke; SNP, single nucleotide

polymorphism.
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