
 Supplementary Figures

Supplementary Figure 1-12 Scatter plot figures

Supplementary Figure 1. SNP, single-nucleotide polymorphism; MR, Mendelian 

Randomization.

Supplementary Figure 2. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.



Supplementary Figure 3. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.

Supplementary Figure 4. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.



Supplementary Figure 5. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.

Supplementary Figure 6. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.



Supplementary Figure 7. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.

Supplementary Figure 8. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.



Supplementary Figure 9. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.

Supplementary Figure 10. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.



Supplementary Figure 11. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.

Supplementary Figure 12. SNP, single-nucleotide polymorphism; MR, Mendelian
Randomization.

Supplementary Figure 13-24 leave-one-out sensitivity analysis



Supplementary Figure 13; MR, Mendelian Randomization.

Supplementary Figure 14; MR, Mendelian Randomization.



Supplementary Figure 15; MR, Mendelian Randomization.

Supplementary Figure 16; MR, Mendelian Randomization.



Supplementary Figure 17; MR, Mendelian Randomization.

Supplementary Figure 18; MR, Mendelian Randomization.



Supplementary Figure 19; MR, Mendelian Randomization.

Supplementary Figure 20; MR, Mendelian Randomization.



Supplementary Figure 21; MR, Mendelian Randomization.

Supplementary Figure 22; MR, Mendelian Randomization.



Supplementary Figure 23; MR, Mendelian Randomization.

Supplementary Figure 24; MR, Mendelian Randomization.

Supplementary Figure 25-36 Forest plot figure



Supplementary Figure 25. MR, Mendelian Randomization.

Supplementary Figure 26. MR, Mendelian Randomization.



Supplementary Figure 27. MR, Mendelian Randomization.

Supplementary Figure 28. MR, Mendelian Randomization.



Supplementary Figure 29. MR, Mendelian Randomization.

Supplementary Figure 30. MR, Mendelian Randomization.



Supplementary Figure 31. MR, Mendelian Randomization.

Supplementary Figure 32. MR, Mendelian Randomization.



Supplementary Figure 33. MR, Mendelian Randomization.

Supplementary Figure 34. MR, Mendelian Randomization.



Supplementary Figure 35. MR, Mendelian Randomization.

Supplementary Figure 36. MR, Mendelian Randomization.

Supplementary Figure 37-48 Funnel plot figure



Supplementary Figure 37. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.

Supplementary Figure 38. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.



Supplementary Figure 39. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.

Supplementary Figure 40. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.



Supplementary Figure 41. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.

Supplementary Figure 42. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.



Supplementary Figure 43. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.

Supplementary Figure 44. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.



Supplementary Figure 45. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.

Supplementary Figure 46. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.



Supplementary Figure 47. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.

Supplementary Figure 48. SNP, single-nucleotide polymorphism; IV, Instrumental
variable; SE: Standard Error; MR, Mendelian Randomization.
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Supplementary Table 1 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Age
completed full time education and risk of Gastroesophageal reflux disease.
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Supplementary Table 2 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Job involves
heavy manual or physical work and risk of Gastroesophageal reflux disease.
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-0.011
7868

0.004
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8
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Gastroesopha
geal reflux
disease
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08
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5
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y
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or
phys
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k

2
1

rs74
6748
0
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-0.015
5085

-0.016
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0.004
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4
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Gastroesopha
geal reflux
disease
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4292
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y
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phys
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k

2
2

rs80
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1

G A G A
-0.015
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 Supplementary Table 3 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Average
total household income before tax and risk of Gastroesophageal reflux disease.

SN
P

Rela
ted
conf
ound
ing
phen
otyp
es

effect_al
lele.expo
sure

other_al
lele.expo
sure

effect_al
lele.outc
ome

other_al
lele.outc
ome

beta.
expos
ure

beta.
outc
ome

samples
ize.outc
ome

pval.
outc
ome

outcome outcome.de
precated

pval.
expos
ure

samples
ize.expo
sure

se.e
xpos
ure

exp
osu
re

1
rs10
761
035

A G A G
0.0186
402

-0.022
6412

602604
0.000
24103
5

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||

3.70E-
08

397751
0.003
3851
2

Ave
rage
total
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seh
old
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me
befo
re
tax
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2
rs11
588
857
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ol

A G A G
0.0213
402

-0.012
7023
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0.031
5435

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||

4.90E-
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397751
0.003
2461
5

Ave
rage
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hou
seh
old
inco
me
befo
re
tax

3
rs11
665
242

Alcoh
ol

G A G A
-0.017
5478

0.031
7599

602604
7.73E
-11

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||

6.00E-
11

397751
0.002
6816
6

Ave
rage
total
hou
seh
old
inco
me
befo
re
tax

4
rs12
692
596

BMI T C T C
-0.015
4093

0.019
8715

602604
6.52E
-05

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||

1.70E-
08

397751
0.002
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7
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seh
old
inco
me
befo
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5
rs13
002
946
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0.0205
047

-0.033
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6.50E
-10

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||
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397751
0.002
9928
5
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seh
old
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me
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tax

6
rs14
213
34
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0.0162
948

-0.020
2427

602604
3.12E
-05

Gastroesoph
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397751
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8
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seh
old
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7
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2341

0.015
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602604
0.001
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Gastroesoph
ageal reflux
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Gastroesophag
eal reflux

disease || ||
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1
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rage
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8
rs20
684
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T C T C
0.0169
724

-0.009
41417

602604
0.094
1369

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||

4.20E-
08

397751
0.003
0951
5

Ave
rage
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hou
seh
old
inco
me
befo
re
tax

9
rs23
327
19

G A G A
-0.018
3042

0.022
2214

602604
3.58E
-05

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||
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0.002
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3

Ave
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seh
old
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me
befo
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rs24
228
59

G T G T
0.0163
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-0.009
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0.046
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Gastroesoph
ageal reflux
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Gastroesophag
eal reflux

disease || ||
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0.002
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8
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seh
old
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me
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1
1

rs38
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0
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0.0167
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-0.015
0838
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0.003
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Gastroesoph
ageal reflux
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eal reflux
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2
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rage
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old
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tax
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1
2

rs57
547
38

G A G A
-0.016
2464

0.011
8154

602604
0.026
3937

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||

2.70E-
08

397751
0.002
9203
8

Ave
rage
total
hou
seh
old
inco
me
befo
re
tax

1
3

rs60
358
77

C A C A
-0.014
5138

0.004
55135

602604
0.345
124

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||

4.30E-
08

397751
0.002
6504
2

Ave
rage
total
hou
seh
old
inco
me
befo
re
tax

1
4

rs66
993
97

BMI G A G A
-0.019
0757

0.020
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602604
5.77E
-05

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||
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397751
0.002
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3

Ave
rage
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hou
seh
old
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me
befo
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rs68
684
57

C T C T
0.0209
797

-0.008
64939

602604
0.073
0685

Gastroesoph
ageal reflux
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Gastroesophag
eal reflux

disease || ||

3.10E-
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397751
0.002
6601

Ave
rage
total
hou
seh
old
inco
me
befo
re
tax

1
6

rs77
001
07

BMI C A C A
-0.022
8296

0.035
5854

602604
3.81E
-07

Gastroesoph
ageal reflux
disease
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eal reflux

disease || ||

2.50E-
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397751
0.003
8299
2

Ave
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seh
old
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befo
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tax
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1
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rs78
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6
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-0.025
3813

0.028
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2.70E
-06

Gastroesoph
ageal reflux
disease

Gastroesophag
eal reflux

disease || ||
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0.003
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4
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rage
total
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seh
old
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befo
re
tax

1
8

rs93
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T C T C
0.0151
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-0.023
6637
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-06
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ageal reflux
disease
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eal reflux
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6686
1
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1
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rs95
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old
inco
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 Supplementary Table 4 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Townsend
deprivation index at recruitment and risk of Gastroesophageal reflux disease.

SNP

Relat
ed
confo
undi
ng
phen
otype
s

effect_all
ele.expos
ure

other_all
ele.expos
ure

effect_all
ele.outco
me

other_all
ele.outco
me

beta.e
xposu
re

beta.
outco
me

se.o
utco
me

samplesi
ze.outco
me

pval.
outco
me

outcome
pval.e
xposu
re

se.ex
posu
re

samplesi
ze.expos
ure

exp
osu
re

1
rs113
3452
85

BMI C T C T
0.0163
127

0.0200
155

0.007
1161
4

602604
0.0049
1281

Gastroesopha
geal reflux
disease

3.20E-
08

0.002
9509
4

462464

Tow
nsen
d
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on
inde
x at
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ent



29

2
rs118
5582
1

BMI A G A G
-0.012
5981

-0.025
9592

0.005
4394
7

602604
1.82E-
06

Gastroesopha
geal reflux
disease

3.90E-
08

0.002
2925
9

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
uitm
ent

3
rs148
3246

C T C T
-0.012
1102

-0.009
3388

0.004
8450
9

602604
0.0539
2

Gastroesopha
geal reflux
disease

3.10E-
09

0.002
0440
9

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
uitm
ent

4
rs194
7083

A G A G
0.0118
662

0.0160
533

0.005
0061
9

602604
0.0013
4273

Gastroesopha
geal reflux
disease

1.90E-
08

0.002
1105

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
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5
rs240
3326

BMI G A G A
0.0115
465

0.0191
822

0.004
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4

602604
6.71E-
05

Gastroesopha
geal reflux
disease

1.20E-
08

0.002
0270
3

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
uitm
ent

6
rs253
125

C T C T
0.0131
74

-0.005
70351

0.005
5683
2

602604
0.3057
03

Gastroesopha
geal reflux
disease

1.90E-
08

0.002
3432

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
uitm
ent
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7
rs386
5018

BMI T C T C
-0.013
4594

-0.017
8233

0.005
4528

602604
0.0010
8059

Gastroesopha
geal reflux
disease

4.20E-
09

0.002
2908
6

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
uitm
ent

8
rs478
5187

A G A G
0.0137
996

0.0192
606

0.005
7920
2

602604
0.0008
83019

Gastroesopha
geal reflux
disease

1.50E-
08

0.002
4370
3

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
uitm
ent

9
rs693
1604

Alcoh
ol

T C T C
-0.012
1903

-0.020
4973

0.005
0225
9

602604
4.48E-
05

Gastroesopha
geal reflux
disease

4.10E-
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0.002
0730
9

462464

Tow
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d

depr
ivati
on
inde
x at
recr
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rs704
067
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0.0226
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0.004
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8
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3.07E-
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Gastroesopha
geal reflux
disease
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09

0.002
0424

462464
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d
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inde
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recr
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ent

1
1

rs774
0440

A G A G
0.0118
47
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0.004
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8
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2.70E-
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Gastroesopha
geal reflux
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0.002
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1
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d
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2

rs782
5712
8

T C T C
-0.016
7416

-0.003
64373

0.006
6265
3

602604
0.5824
09

Gastroesopha
geal reflux
disease

2.40E-
09

0.002
8067
6

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
uitm
ent

1
3

rs989
532

G A G A
0.0138
559

0.0113
503

0.005
1313
6

602604
0.0269
699

Gastroesopha
geal reflux
disease

7.40E-
11

0.002
1275
6

462464

Tow
nsen
d

depr
ivati
on
inde
x at
recr
uitm
ent

1
4

rs990
706

T C T C
0.0155
869

-0.012
9805

0.006
4345
7

602604
0.0436
626

Gastroesopha
geal reflux
disease

7.90E-
09

0.002
7014
1

462464
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d
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ivati
on
inde
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Supplementary Table 5 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Leisure/social
activities: Pub or social club and risk of Gastroesophageal reflux disease

SN
P

Relat
ed
conf
ound
ing
phen
otyp
es

effect_all
ele.expos
ure

other_all
ele.expos
ure

effect_al
lele.outc
ome

other_all
ele.outco
me

beta.e
xposu
re

beta.
outco
me

se.o
utco
me

samples
ize.outc
ome

pval.
outco
me

outcome
pval.e
xposu
re

se.ex
posu
re

samplesi
ze.expos
ure

expo
sure

1
rs11
0660
99

G C G C
0.0065
1032

-0.014
7389

0.006
3309
5

602604
0.0199
081

Gastroesopha
geal reflux
disease

4.60E-
08

0.001
1909
2

461369

Leisu
re/soc
ial

activi
ties:
Pub
or

social
club
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2
rs13
9920

BMI T C T C
0.0061
4932

0.0071
2136

0.004
8137
9

602604
0.1390
42

Gastroesopha
geal reflux
disease

1.20E-
11

0.000
9075
3

461369

Leisu
re/soc
ial

activi
ties:
Pub
or

social
club

3
rs26
6186
3

C T C T
-0.005
37368

0.0056
056

0.005
0562
5

602604
0.2675
83

Gastroesopha
geal reflux
disease

1.90E-
08

0.000
9567
22

461369

Leisu
re/soc
ial

activi
ties:
Pub
or

social
club

4
rs75
4204

T C T C
0.0050
7247

0.0004
13709

0.004
8349
9

602604
0.9318
12

Gastroesopha
geal reflux
disease

3.00E-
08

0.000
9152
01

461369

Leisu
re/soc
ial

activi
ties:
Pub
or

social
club
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5
rs75
4516
1

T C T C
-0.006
87787

-0.006
04065

0.006
2211
7

602604
0.3315
57

Gastroesopha
geal reflux
disease

4.20E-
09

0.001
1701
8

461369

Leisu
re/soc
ial

activi
ties:
Pub
or

social
club

6
rs78
0094

Alcoh
ol

C T C T
0.0051
697

-0.003
84079

0.004
9459

602604
0.4374
18

Gastroesopha
geal reflux
disease

2.70E-
08

0.000
9301
37

461369

Leisu
re/soc
ial

activi
ties:
Pub
or

social
club

7
rs94
0159
3

BMI C A C A
-0.005
31642

-0.034
7468

0.004
8223
2

602604
5.79E-
13

Gastroesopha
geal reflux
disease

5.30E-
09

0.000
9107
46

461369

Leisu
re/soc
ial

activi
ties:
Pub
or

social
club

Supplementary Table 6 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Leisure/social
activities: Sports club or gym and risk of Gastroesophageal reflux disease.
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SN
P

Relat
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conf
ound
ing
phen
otyp
es

effect_all
ele.expos
ure

other_all
ele.expos
ure

effect_al
lele.outc
ome

other_all
ele.outco
me

beta.e
xposu
re

beta.
outco
me

se.o
utco
me

samples
ize.outc
ome

pval.
outco
me

outcome
se.ex
posu
re

samplesi
ze.expos
ure

pval.e
xposu
re

expo
sure

1
rs11
7120
56

BMI C T C T
-0.005
97808

0.0424
557

0.004
8354
8

602604
1.63E-
18

Gastroesopha
geal reflux
disease

0.000
9605
55

461369
4.90E-
10

Leisu
re/soc
ial

activi
ties:
Sport
s club
or
gym

2
rs13
0028
62

A C A C
0.0060
452

-0.001
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0.005
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7

602604
0.8315
66

Gastroesopha
geal reflux
disease

0.001
0953
7

461369
3.40E-
08

Leisu
re/soc
ial

activi
ties:
Sport
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or
gym
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3
rs17
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37

C T C T
-0.007
88121

0.0045
8221

0.006
9191
6

602604
0.5078
11

Gastroesopha
geal reflux
disease

0.001
3926
2

461369
1.50E-
08

Leisu
re/soc
ial

activi
ties:
Sport
s club
or
gym

4
rs62
2639
12

Smoki
ng

A G A G
-0.006
11858

-0.003
39804

0.005
0045
2

602604
0.4971
41

Gastroesopha
geal reflux
disease

0.000
9922
44

461369
7.00E-
10

Leisu
re/soc
ial

activi
ties:
Sport
s club
or
gym

5
rs64
7844
4

G A G A
0.0055
0414

-0.001
21552

0.005
0577
5

602604
0.8100
77

Gastroesopha
geal reflux
disease

0.001
0037
3

461369
4.20E-
08

Leisu
re/soc
ial

activi
ties:
Sport
s club
or
gym
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6
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0

G C G C
-0.005
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0.0157
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0.005
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9

602604
0.0027
9364

Gastroesopha
geal reflux
disease

0.001
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4

461369
4.50E-
08

Leisu
re/soc
ial

activi
ties:
Sport
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or
gym

 Supplementary Table 7 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Age
completed full time education and risk of Barrett's esophagus.
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ure

beta.
outco
me

se.o
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-0.012
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0.015
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ing

A G A G
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 Supplementary Table 8 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Job involves
heavy manual or physical work and risk of Barrett's esophagus.
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 Supplementary Table 9 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Average total
household income before tax and risk of Barrett's esophagus.
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 Supplementary Table 10 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of Townsend
deprivation index at recruitment and risk of Barrett's esophagus.
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 Supplementary Table 11 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of
Leisure/social activities: Pub or social club and risk of Barrett's esophagus.
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


 Supplementary Table 12 Association of the SNPs used as candidate genetic instruments from the GWAS for Mendelian randomization analyses of
Leisure/social activities: Sports club or gymDataset and risk of Barrett's esophagus.
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 Supplementary Table 13 UVMR analyse for genetically causal associations of Age completed full time education with BMI.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Body mass index Age completed full time education MR Egger 32 0.698 1.16 (0.55, 2.44)
2 Body mass index Age completed full time education Weighted median 32 0.002 0.76 (0.64, 0.91)
3 Body mass index Age completed full time education Inverse variance weighted 32 4.32E-05 0.74 (0.64, 0.85)
4 Body mass index Age completed full time education Simple mode 32 0.247 0.80 (0.56, 1.16)
5 Body mass index Age completed full time education Weighted mode 32 0.198 0.80 (0.58, 1.11)



 Supplementary Table 14 UVMR analyse for genetically causal associations of Age completed full time education with MDD.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Major Depressive Disorder Age completed full time education MR Egger 35 0.668 0.74 (0.19, 2.91)
2 Major Depressive Disorder Age completed full time education Weighted median 35 0.009 0.64 (0.46, 0.89)
3 Major Depressive Disorder Age completed full time education Inverse variance weighted 35 0.002 0.63 (0.47, 0.84)
4 Major Depressive Disorder Age completed full time education Simple mode 35 0.189 0.57 (0.25, 1.30)
5 Major Depressive Disorder Age completed full time education Weighted mode 35 0.068 0.50 (0.24, 1.03)

 Supplementary Table 15 UVMR analyse for genetically causal associations of Age completed full time education with Cigarettes smoked per day.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Cigarettes smoked per day Age completed full time education MR Egger 36 0.391 0.74 (0.37, 1.46)
2 Cigarettes smoked per day Age completed full time education Weighted median 36 <0.001 0.67 (0.54, 0.83)
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3 Cigarettes smoked per day Age completed full time education Inverse variance weighted 36 1.93E-08 0.62 (0.52, 0.73)
4 Cigarettes smoked per day Age completed full time education Simple mode 36 0.218 0.73 (0.45, 1.19)
5 Cigarettes smoked per day Age completed full time education Weighted mode 36 0.219 0.76 (0.50, 1.17)




 Supplementary Table 16 UVMR analyse for genetically causal associations of Age completed full time education with Alcoholic drinks per week.

Outcome Exposure Method nSNP Pval OR ((95% CI)

1
Alcoholic drinks per

week
Age completed full time

education
MR Egger 36 0.960 1.01 (0.75, 1.35)

2
Alcoholic drinks per

week
Age completed full time

education
Weighted median 36 0.869 0.99 (0.92, 1.08)

3
Alcoholic drinks per

week
Age completed full time

education
Inverse variance

weighted
36 0.492 1.03 (0.95, 1.10)

4
Alcoholic drinks per

week
Age completed full time

education
Simple mode 36 0.658 0.96 (0.79, 1.16)

5
Alcoholic drinks per

week
Age completed full time

education
Weighted mode 36 0.575 0.95 (0.79, 1.14)

 Supplementary Table 17 UVMR analyse for genetically causal associations of Average total household income before tax with Sleep duration.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Sleep duration Age completed full time education MR Egger 39 0.650 1.09 (0.76, 1.54)
2 Sleep duration Age completed full time education Weighted median 39 0.577 1.02 (0.96, 1.08)
3 Sleep duration Age completed full time education Inverse variance weighted 39 0.548 1.03 (0.94, 1.12)
4 Sleep duration Age completed full time education Simple mode 39 0.804 1.02 (0.90, 1.15)
5 Sleep duration Age completed full time education Weighted mode 39 0.738 1.02 (0.91, 1.14)
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






 Supplementary Table 18 UVMR analyse for genetically causal associations of Average total household income before tax with BMI.

Outcome Exposure Method nSNP Pval OR ((95% CI)

1
Body mass
index

Average total household income before
tax

MR Egger 34 0.275 1.28 (0.83, 1.97)

2
Body mass
index

Average total household income before
tax

Weighted median 34 <0.001 0.81 (0.72, 0.90)

3
Body mass
index

Average total household income before
tax

Inverse variance
weighted

34 3.66E-09 0.77 (0.71, 0.84)

4
Body mass
index

Average total household income before
tax

Simple mode 34 0.133 0.84 (0.68, 1.05)

5
Body mass
index

Average total household income before
tax

Weighted mode 34 0.112 0.83 (0.67, 1.04)

 Supplementary Table 19 UVMR analyse for genetically causal associations of Average total household income before tax with MDD.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Major Depressive Disorder Average total household income before tax MR Egger 42 0.706 1.18 (0.51, 2.69)
2 Major Depressive Disorder Average total household income before tax Weighted median 42 0.001 0.69 (0.55, 0.86)
3 Major Depressive Disorder Average total household income before tax Inverse variance weighted 42 4.85E-05 0.68 (0.56, 0.82)
4 Major Depressive Disorder Average total household income before tax Simple mode 42 0.162 0.66 (0.37, 1.17)
5 Major Depressive Disorder Average total household income before tax Weighted mode 42 0.640 0.88 (0.52, 1.49)
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 Supplementary Table 20 UVMR analyse for genetically causal associations of Average total household income before tax with Cigarettes smoked per day.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Cigarettes smoked per day Average total household income before tax MR Egger 43 0.337 1.28 (0.78, 2.09)
2 Cigarettes smoked per day Average total household income before tax Weighted median 43 <0.001 0.75 (0.64, 0.88)
3 Cigarettes smoked per day Average total household income before tax Inverse variance weighted 43 1.91E-07 0.71 (0.63, 0.81)
4 Cigarettes smoked per day Average total household income before tax Simple mode 43 0.177 0.76 (0.51, 1.13)
5 Cigarettes smoked per day Average total household income before tax Weighted mode 43 0.345 0.83 (0.58, 1.21)


 Supplementary Table 21 UVMR analyse for genetically causal associations of Average total household income before tax with Alcoholic drinks per week.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Alcoholic drinks per week Average total household income before tax MR Egger 40 0.845 0.98 (0.80, 1.20)
2 Alcoholic drinks per week Average total household income before tax Weighted median 40 0.757 1.01 (0.95, 1.07)
3 Alcoholic drinks per week Average total household income before tax Inverse variance weighted 40 0.085 1.04 (0.99, 1.09)
4 Alcoholic drinks per week Average total household income before tax Simple mode 40 0.912 1.01 (0.89, 1.14)
5 Alcoholic drinks per week Average total household income before tax Weighted mode 40 0.798 0.99 (0.89, 1.10)

 Supplementary Table 22 UVMR analyse for genetically causal associations of Average total household income before tax with Sleep duration.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Sleep duration Average total household income before tax MR Egger 40 0.997 1.00 (0.85, 1.17)
2 Sleep duration Average total household income before tax Weighted median 40 0.024 1.05 (1.01, 1.10)
3 Sleep duration Average total household income before tax Inverse variance weighted 40 0.015 1.05 (1.01, 1.09)
4 Sleep duration Average total household income before tax Simple mode 40 0.214 1.06 (0.97, 1.15)
5 Sleep duration Average total household income before tax Weighted mode 40 0.183 1.05 (0.98, 1.14)

 Supplementary Table 23 UVMR analyse for genetically causal associations of BMI with Gastroesophageal reflux disease.
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Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Gastroesophageal reflux disease Body mass index MR Egger 63 0.003 1.44 (1.14, 1.80)
2 Gastroesophageal reflux disease Body mass index Weighted median 63 1.05E-32 1.68 (1.55, 1.83)
3 Gastroesophageal reflux disease Body mass index Inverse variance weighted 63 9.17E-41 1.65 (1.53, 1.77)
4 Gastroesophageal reflux disease Body mass index Simple mode 63 1.77E-07 1.73 (1.44, 2.08)
5 Gastroesophageal reflux disease Body mass index Weighted mode 63 3.17E-11 1.71 (1.50, 1.95)





 Supplementary Table 24 UVMR analyse for genetically causal associations of MDD with Gastroesophageal reflux disease.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Gastroesophageal reflux disease Major Depressive Disorder MR Egger 4 0.306 1.41 (0.86, 2.31)
2 Gastroesophageal reflux disease Major Depressive Disorder Weighted median 4 6.04E-09 1.46 (1.29, 1.67)
3 Gastroesophageal reflux disease Major Depressive Disorder Inverse variance weighted 4 1.68E-14 1.47 (1.33, 1.62)
4 Gastroesophageal reflux disease Major Depressive Disorder Simple mode 4 0.025 1.46 (1.22, 1.75)
5 Gastroesophageal reflux disease Major Depressive Disorder Weighted mode 4 0.019 1.46 (1.24, 1.71)

 Supplementary Table 25 UVMR analyse for genetically causal associations of Cigarettes smoked per day with Gastroesophageal reflux disease.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Gastroesophageal reflux disease Cigarettes smoked per day MR Egger 6 0.428 0.93 (0.78, 1.10)
2 Gastroesophageal reflux disease Cigarettes smoked per day Weighted median 6 0.136 1.04 (0.99, 1.10)
3 Gastroesophageal reflux disease Cigarettes smoked per day Inverse variance weighted 6 0.266 1.09 (0.93, 1.28)
4 Gastroesophageal reflux disease Cigarettes smoked per day Simple mode 6 0.121 1.65 (0.97, 2.79)
5 Gastroesophageal reflux disease Cigarettes smoked per day Weighted mode 6 0.472 1.02 (0.97, 1.08)

 Supplementary Table 26 UVMR analyse for genetically causal associations of Alcoholic drinks per week with Gastroesophageal reflux disease.
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Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Gastroesophageal reflux disease Alcoholic drinks per week MR Egger 9 0.670 0.77 (0.24, 2.44)
2 Gastroesophageal reflux disease Alcoholic drinks per week Weighted median 9 0.380 0.87 (0.64, 1.19)
3 Gastroesophageal reflux disease Alcoholic drinks per week Inverse variance weighted 9 0.349 0.87 (0.65, 1.16)
4 Gastroesophageal reflux disease Alcoholic drinks per week Simple mode 9 0.953 1.02 (0.60, 1.71)
5 Gastroesophageal reflux disease Alcoholic drinks per week Weighted mode 9 0.795 0.95 (0.65, 1.39)





 Supplementary Table 27 UVMR analyse for genetically causal associations of Sleep duration with Gastroesophageal reflux disease.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Gastroesophageal reflux disease Sleep duration MR Egger 44 0.191 0.59 (0.27, 1.29)
2 Gastroesophageal reflux disease Sleep duration Weighted median 44 0.086 0.83 (0.67, 1.03)
3 Gastroesophageal reflux disease Sleep duration Inverse variance weighted 44 0.001 0.72 (0.59, 0.88)
4 Gastroesophageal reflux disease Sleep duration Simple mode 44 0.980 1.01 (0.63, 1.61)
5 Gastroesophageal reflux disease Sleep duration Weighted mode 44 0.482 0.88 (0.61, 1.27)

 Supplementary Table 28 UVMR analyse for genetically causal associations of BMI with Barrett's esophagus.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Barrett's esophagus Body mass index MR Egger 63 0.050 1.81 (1.01, 3.23)
2 Barrett's esophagus Body mass index Weighted median 63 3.61E-05 1.71 (1.33, 2.21)
3 Barrett's esophagus Body mass index Inverse variance weighted 63 2.51E-10 1.87 (1.54, 2.27)
4 Barrett's esophagus Body mass index Simple mode 63 <0.001 3.22 (1.73, 5.99)
5 Barrett's esophagus Body mass index Weighted mode 63 0.089 1.55 (0.94, 2.55)

 Supplementary Table 29 UVMR analyse for genetically causal associations of MDD with Barrett's esophagus.



93

Outcome Exposure Method nSNP Pval OR ((95% CI)
Barrett's esophagus Major Depressive Disorder Inverse variance weighted 2 0.005 1.95 (1.22, 3.09)

 Supplementary Table 30 UVMR analyse for genetically causal associations of Cigarettes smoked per day with Barrett's esophagus.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Barrett's esophagus Cigarettes smoked per day MR Egger 14 0.816 1.04 (0.77, 1.39)
2 Barrett's esophagus Cigarettes smoked per day Weighted median 14 0.072 1.16 (0.99, 1.36)
3 Barrett's esophagus Cigarettes smoked per day Inverse variance weighted 14 0.021 1.24 (1.03, 1.49)
4 Barrett's esophagus Cigarettes smoked per day Simple mode 14 0.721 1.08 (0.70, 1.68)
5 Barrett's esophagus Cigarettes smoked per day Weighted mode 14 0.149 1.14 (0.96, 1.34)



 Supplementary Table 31 UVMR analyse for genetically causal associations of Alcoholic drinks per week with Barrett's esophagus.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Barrett's esophagus Alcoholic drinks per week MR Egger 18 0.417 2.51 (0.29, 21.91)
2 Barrett's esophagus Alcoholic drinks per week Weighted median 18 0.219 1.56 (0.77, 3.19)
3 Barrett's esophagus Alcoholic drinks per week Inverse variance weighted 18 0.354 1.34 (0.72, 2.51)
4 Barrett's esophagus Alcoholic drinks per week Simple mode 18 0.308 2.10 (0.53, 8.43)
5 Barrett's esophagus Alcoholic drinks per week Weighted mode 18 0.241 1.78 (0.70, 4.52)

 Supplementary Table 32 UVMR analyse for genetically causal associations of Sleep duration with Barrett's esophagus.

Outcome Exposure Method nSNP Pval OR ((95% CI)
1 Barrett's esophagus Sleep duration MR Egger 23 0.070 0.00 (1.40E-05, 1.17)
2 Barrett's esophagus Sleep duration Weighted median 23 0.382 0.63 (0.22, 1.78)
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3 Barrett's esophagus Sleep duration Inverse variance weighted 23 0.380 0.55 (0.14, 2.10)
4 Barrett's esophagus Sleep duration Simple mode 23 0.842 0.81 (0.10, 6.27)
5 Barrett's esophagus Sleep duration Weighted mode 23 0.870 0.87 (0.17, 4.51)



Supplementary Table 33 The results of the mediation effect test.

Exposure Mediator Outcome
Total Effect: Direct Effect: Direct Effect: Mediation Effect

Proportion mediated
βc (95% CI) * βa (95% CI) † βb (95% CI) † (95% CI) §

Educational
attainment MDD GERD -1.468 (1.694, -1.242) -0.465(-0.321, -0.143) 0.343(-0.059, 0.212) -0.159 (-0.278, -0.057) 10.83%
Educational
attainment MDD BE -2.203 (-2.906, -1.501) -0.465(-0.004, 0.043) 0.502(-0.142, 0.869) -0.233 (-0.482, -0.053) 10.58%
Educational
attainment Smoking BE -2.203 (-2.906, -1.501) 0.161(-0.026, 0.029) 0.259(-0.26, 0.778) -0.077 (-0.161, -0.005) 3.50%
Household
income Sleep GERD -0.048 (-1.074, -0.525) -0.363(-0.066, -0.01) -0.096(-0.631, 0.439) 0.017 (0.001, 0.041) 9.75%

*Total Effect βc: the effect of educational attainment on the risk of EC, BE, and GERD. Only the results for which the total effect is statistically significant are shown here.
†Direct effect βa: the effect of educational attainment on the risk of modifiable risk factors.
‡Direct effect βb: the effect of modifiable risk factors on the risk of EC, BE, and GERD after adjusting two educational attainment traits.

§Mediation effect: �� × ��; 95% CI of mediation effect: �� × �� ± 1.96 × ��
2 × ���

2 + ��
2 × ���

2.


 Supplementary Table 34 Heterogeneity and pleiotropy evaluations for genetically causal associations of socioeconomic traits with Gastroesophageal reflux

disease risk.

Exposure Outcome nSNP
Heterogeneity Pleiotropy
Q P Intercept SE P

Age completed full time education Gastroesophageal reflux disease 27 7.569 0.134 0.01 0.0541 0.342
Job involves heavy manual or physical work Gastroesophageal reflux disease 10 20.339 0.016 0.032 0.013 0.041
Average total household income before tax Gastroesophageal reflux disease 9 15.49 0.05 -0.011 0.022 0.649



95

Townsend deprivation index at recruitment Gastroesophageal reflux disease 6 9.074 0.106 0.041 0.019 0.09
Leisure/social activities: Pub or social club Gastroesophageal reflux disease 3 2.179 0.336 -0.024 0.025 0.512
Leisure/social activities: Sports club or gym Gastroesophageal reflux disease 4 5.27 0.153 -0.009 0.034 0.825


 Supplementary Table 35 Heterogeneity and pleiotropy evaluations for genetically causal associations of socioeconomic traits with Barrett's esophagus.

Exposure Outcome nSNP
Heterogeneity Pleiotropy
Q P Intercept SE P

Age completed full time education Barrett's esophagus 12 8.714 0.648 -0.011 0.019 0.579
Job involves heavy manual or physical work Barrett's esophagus 11 13.894 0.178 0.037 0.038 0.353
Average total household income before tax Barrett's esophagus 17 34.101 0.005 -0.009 0.026 0.736
Townsend deprivation index at recruitment Barrett's esophagus 8 6.652 0.466 0.086 0.052 0.148
Leisure/social activities: Pub or social club Barrett's esophagus 6 4.152 0.528 0.012 0.063 0.861
Leisure/social activities: Sports club or gym Barrett's esophagus 3 6.978 0.031 0.324 0.498 0.633



 Supplementary Table 36 Pleiotropy evaluations for genetically causal associations of Age completed full time education with modifiable risk factors.

Exposure Outcome nSNP
Pleiotropy

Intercept SE P
Age completed full time education Body mass index 32 -0.006 0.005 0.237
Age completed full time education Major Depressive Disorder 35 -0.002 0.01 0.814
Age completed full time education Cigarettes smoked per day 36 -0.003 0.005 0.603
Age completed full time education Alcoholic drinks per week 36 <0.001 0.002 0.904
Age completed full time education Sleep duration] 39 -0.001 0.002 0.364

 Supplementary Table 37 Pleiotropy evaluations for genetically causal associations of Average total household income before tax with modifiable risk factors.

Exposure Outcome nSNP Pleiotropy
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Intercept SE P
Average total household income before tax Body mass index 34 -0.01 0.004 0.027
Average total household income before tax Major Depressive Disorder 42 -0.011 0.008 0.191
Average total household income before tax Cigarettes smoked per day 43 -0.012 0.005 0.021
Average total household income before tax Alcoholic drinks per week 40 0.001 0.002 0.546
Average total household income before tax Sleep duration] 40 0.001 0.002 0.687


 Supplementary Table 38 Pleiotropy evaluations for genetically causal associations of modifiable risk factors with Gastroesophageal reflux disease.

Exposure Outcome nSNP
Pleiotropy

Intercept SE P
Body mass index Gastroesophageal reflux disease 63 0.004 0.003 0.218

Major Depressive Disorder Gastroesophageal reflux disease 4 0.002 0.013 0.88
Cigarettes smoked per day Gastroesophageal reflux disease 6 0.019 0.008 0.067
Alcoholic drinks per week Gastroesophageal reflux disease 9 0.002 0.009 0.833

Sleep duration] Gastroesophageal reflux disease 44 -0.002 0.005 0.708

 Supplementary Table 39 Pleiotropy evaluations for genetically causal associations of modifiable risk factors with Barrett's esophagus.

Exposure Outcome nSNP
Pleiotropy

Intercept SE P
Body mass index Barrett's esophagus 63 0.001 0.008 0.903

Major Depressive Disorder Barrett's esophagus 2 0.015 0.01 0.154
Cigarettes smoked per day Barrett's esophagus 14 -0.01 0.017 0.563
Alcoholic drinks per week Barrett's esophagus 18 -0.01 0.017 0.563

Sleep duration] Barrett's esophagus 23 -0.009 0.012 0.48


	Supplementary Tables
	Supplementary Table 1 Association of the SNPs used
	Supplementary Table 2 Association of the SNPs used
	Supplementary Table 3 Association of the SNPs used
	Supplementary Table 4 Association of the SNPs used
	Supplementary Table 5 Association of the SNPs used
	Supplementary Table 6 Association of the SNPs used
	Supplementary Table 7 Association of the SNPs used
	Supplementary Table 8 Association of the SNPs used
	Supplementary Table 9 Association of the SNPs used
	Supplementary Table 10 Association of the SNPs use
	Supplementary Table 11 Association of the SNPs use
	Supplementary Table 12 Association of the SNPs use
	Supplementary Table 13 UVMR analyse for geneticall
	Supplementary Table 14 UVMR analyse for geneticall
	Supplementary Table 15 UVMR analyse for geneticall
	Supplementary Table 16 UVMR analyse for geneticall
	Supplementary Table 17 UVMR analyse for geneticall
	Supplementary Table 18 UVMR analyse for geneticall
	Supplementary Table 19 UVMR analyse for geneticall
	Supplementary Table 20 UVMR analyse for geneticall
	Supplementary Table 21 UVMR analyse for geneticall
	Supplementary Table 22 UVMR analyse for geneticall
	Supplementary Table 23 UVMR analyse for geneticall
	Supplementary Table 24 UVMR analyse for geneticall
	Supplementary Table 25 UVMR analyse for geneticall
	Supplementary Table 26 UVMR analyse for geneticall
	Supplementary Table 27 UVMR analyse for geneticall
	Supplementary Table 28 UVMR analyse for geneticall
	Supplementary Table 29 UVMR analyse for geneticall
	Supplementary Table 30 UVMR analyse for geneticall
	Supplementary Table 31 UVMR analyse for geneticall
	Supplementary Table 32 UVMR analyse for geneticall
	Supplementary Table 34 Heterogeneity and pleiotrop
	Supplementary Table 35 Heterogeneity and pleiotrop
	Supplementary Table 36 Pleiotropy evaluations for 
	Supplementary Table 37 Pleiotropy evaluations for 
	Supplementary Table 38 Pleiotropy evaluations for 
	Supplementary Table 39 Pleiotropy evaluations for 
	Supplementary Figures

