Analysis of dietary patterns associated with kidney stone disease based on data-driven approaches
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Supplements
Supplementary table S1. Characteristics of all subjects
Male Female Total
Covariables Cases None-cases Cases None-cases Cases None-cases P
(n=465) (n=18414) (n=601) (n=27178) (n=1066) (n=45592)

Age 48.1£10.0 582+11.0 <0.001 472+94 56.5+11.0 <0.001 47.619.79.7 572£11.0 <0.001
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BMI
Education
Elementary school and below
Junior high school
Senior high school
Junior college and above
Smoking
Yes
No
Alcohol use
Yes
No
Water intake
<500 ml
500 ~ 1000 ml
1000 ~ 1500 ml
1500 ~ 2000 ml
2000 ~ 3000 ml
3000 ~ 4000 ml
> 4000 ml

25.0t3.4

18.7%
50.8%
15.5%
15.1%

55.1%
44.9%

28.6%
71.4%

1.3%
6.9%
22.4%
30.1%
23.0%
9.7%
6.7%

24.6£3.2

36.1%

42.9%
14.4%
6.6%

59.6%
40.4%

32.1%
67.9%

1.2%
6.9%
24.2%
28.3%
25.2%
9.5%
4.7%

0.006

<0.001

0.054

0.120

0.447

232+%33

26.3%
47.8%
14.0%
12.0%

1.3%
98.7%

1.0%
99.0%

5.8%

17.8%
33.6%
23.0%
12.6%
6.3%

0.8%

24.1+34

47.9%

34.7%
10.8%
6.6%

0.3%
99.7%

0.8%
99.2%

5.1%

17.8%
33.5%
25.1%
12.9%
4.6%

1.1%

<0.001

<0.001

<0.001

0.657

0.413

24.0£3.5

23.0%
49.1%
14.6%
13.2%

24.8%
75.2%

13.0%
13.4%

3.8%

13.0%
28.7%
26.1%
17.2%
7.8%

3.4%

243433

43.1%
38.0%
12.3%
6.6%

24.2%
75.8%

87.0%
85.6%

3.5%

13.4%
29.7%
26.4%
17.9%
6.6%

2.6%

0.008

<0.001

0.711

0.741

0.405



Tea drinking 0.645 0.023 0.061

Yes 57.4% 58.6% 13.1% 10.2% 67.5% 32.5%
No 42.6% 41.4% 86.9% 89.8% 70.2% 29.8%
Urinary pH 593+0.67 591+0.66 0.562 6.031£0.77 593%0.74 <0.001 5.99+0.73 5.92+0.71 0.003

Supplementary table S2. Dietary patterns yielded by PCA

PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10
Male

Rice 0.01 0.08 -0.02 0.07 -0.05 0.17 -0.09 0.69 -0.56 0.12
Wheat 0.14 -0.16 -0.05 -0.11 0.13 0.18 -0.03 0.39 0.41 0.34
Whole grain and mixed beans 0.15 -0.15 -0.18 -0.3 0.16 -0.07 -0.22 -0.13 -0.20 0.32
Potatoes 0.16 -0.08 -0.22 -0.2 0.18 0.15 -0.23 -0.22 -0.19 0.13
Fresh vegetables 0.14 0.03 -0.44 0.15 -0.29 -0.27 0.07 0.15 0 -0.09
Dark vegetables 0.16 0.03 -0.45 0.10 -0.18 -0.34 0.11 0.15 0.05 0.01
Mushrooms 0.24 -0.01 -0.22 -0.03 -0.08 0.11 0.12 -0.18 0.02 0.02
Fruits 0.16 -0.17 -0.14 -0.31 -0.11 -0.24 0.09 -0.06 0.04 0.09
Dairy 0.09 -0.15 0.04 -0.37 -0.15 0 0.25 -0.01 -0.08 -0.23
Yogurt 0.19 0.10 0.29 -0.33 -0.20 -0.14 0.02 0.08 -0.06 0.05
Pork 0.26 0.14 -0.01 0.19 0.02 -0.21 -0.05 -0.02 0.10 0.16
Meat from other livestock meat 0.32 0.18 0.28 0.02 -0.10 -0.10 0.05 -0.01 0.02 0.14
Poultry 0.32 0.18 0.22 0.04 -0.10 -0.02 0 -0.04 0.04 0.09
Innards 0.17 -0.02 0.14 0.27 0.12 -0.16 0.25 -0.06 -0.09 0.10
Freshwater fish 0.24 0.22 -0.07 0.06 -0.11 0.25 -0.14 0 0.06 -0.24

Marine fish 0.23 0.11 -0.16 0.05 -0.06 0.37 -0.04 -0.03 0 -0.30



Crustacean 0.29 0.29 0.25 -0.07 -0.10 -0.01 -0.13 0.02 -0.04 -0.07
Soymilk 0.12 -0.26 0.04 -0.03 -0.17 0.35 0.26 -0.04 -0.13 0.13
Tofu 0.26 -0.04 -0.12 0.08 0.05 0.33 0.11 -0.10 0.04 -0.01
Eggs 0.18 -0.02 -0.13 -0.03 0.12 0.06 -0.43 0.03 0.24 0.01
Nuts 0.14 -0.09 0.02 -0.18 0.34 0.01 0.11 0.37 0.14 -0.21
Carbonated drinks 0.07 -0.39 0.17 0.27 -0.20 -0.07 -0.36 0.07 0.07 -0.07
Pure juices 0.10 -0.36 0.04 -0.07 -0.26 0.03 0.12 -0.04 -0.18 -0.19
Other sugar drinks 0.08 -0.44 0.16 0.22 -0.20 -0.06 -0.32 -0.03 -0.02 -0.08
Candies and chocolates 0.16 -0.09 0.09 -0.18 0.23 -0.28 -0.13 0.02 -0.24 -0.09
Fried dough foods 0.15 -0.23 0.12 0.18 0.14 0.05 0.27 -0.02 0.15 0.28
Pickles 0.13 0.04 -0.07 0.19 0.34 -0.08 -0.07 -0.22 -0.37 -0.09
Processed meat 0.17 -0.13 -0.01 0.29 0.29 -0.03 0.25 0.06 -0.14 -0.07
Pastries 0.12 -0.12 0.07 -0.08 0.30 -0.15 0.04 0.11 0.20 -0.50
PCl11 PC12 PC13 PC14 PC15 PC16 PC17 PC18 PC19 PC20
Rice -0.28 0.15 0.06 0 0.07 -0.04 -0.15 0.06 0.05 0.07
Wheat 0.27 0.03 0.17 -0.23 -0.01 0.05 0.07 0.04 0.29 -0.39
Whole grain and mixed beans 0 -0.07 0.18 0.15 0.01 -0.26 0.04 -0.15 -0.41 0.12
Potatoes -0.19 -0.16 0.26 -0.24 -0.20 0.36 0.06 -0.07 -0.06 -0.14
Fresh vegetables 0.01 -0.09 -0.09 -0.10 -0.12 0.15 0.15 -0.04 -0.09 -0.17
Dark vegetables 0.04 -0.05 -0.06 0.03 -0.10 0.01 0.06 0.09 -0.13 0.04
Mushrooms -0.05 -0.02 0.22 0 0.09 0.19 -0.16 0.19 0.28 0.40
Fruits -0.03 0.09 0.08 0.42 0.38 -0.20 -0.33 0.11 0.20 -0.20
Dairy 0.04 0.51 0.10 -0.20 -0.41 -0.24 0.19 0.21 -0.04 0.07
Yogurt 0.08 0.10 -0.01 -0.11 0.11 0.31 -0.02 0.09 -0.16 -0.03
Pork -0.20 0.20 -0.14 -0.04 0.04 -0.02 0.09 -0.21 0.03 0.07
Meat from other livestock meat 0.08 0 0.08 0.05 0.05 0.05 0.17 -0.10 0.01 0.06



Poultry -0.08 0 0 0.11 -0.05 0.10 0.05 -0.03 0.11 0.08

Innards 0.04 -0.14 0.2 -0.12 -0.46 -0.19 -0.57 -0.05 0.10 -0.02

Freshwater fish 0.02 -0.13 0 0.05 -0.08 -0.10 -0.26 0.08 -0.22 -0.28

Marine fish 0.10 -0.10 0.09 -0.01 0.16 -0.42 0.15 0.05 0.01 -0.09

Crustacean 0.08 -0.12 0.05 -0.05 0.04 -0.08 0.02 -0.01 -0.13 -0.11

Soymilk -0.02 0.02 -0.37 0.45 -0.28 0.16 0.05 -0.30 -0.02 -0.24

Tofu -0.21 -0.01 -0.1 0.03 0.04 0.11 0.11 0.2 0.19 0.25

Eggs 0.05 0.39 -0.37 -0.11 -0.1 -0.14 -0.24 -0.28 0.04 0.23

Nuts 0.33 -0.27 -0.15 0.19 -0.06 0.20 -0.11 0.11 -0.25 0.36

Carbonated drinks -0.01 0.05 0.2 0.17 -0.03 0.10 0.12 0.14 0.05 0.06

Pure juices 0.12 -0.15 -0.15 -0.48 0.36 0.05 -0.21 -0.38 0.03 0.06

Other sugar drinks 0.09 -0.06 0.05 0.05 -0.09 -0.03 -0.02 0.2 -0.1 0.01

Candies and chocolates -0.08 -0.38 -0.35 -0.06 -0.12 -0.25 0.27 0.1 0.45 -0.07

Fried dough foods -0.32 -0.03 -0.24 -0.26 0.21 -0.18 0.04 0.34 -0.40 -0.07

Pickles 0.33 0.36 -0.20 0 0.15 0.26 -0.1 0.30 0.01 -0.28

Processed meat 0.24 0.14 0.32 0.08 0.16 -0.10 0.30 -0.35 -0.03 0.05

Pastries -0.53 0.10 0.15 0.08 0.04 0.17 -0.06 -0.18 -0.05 -0.22
PC21 PC22 PC23 PC24 PC25 PC26 PC27 PC28 PC29

Rice -0.02 -0.01 0 -0.08 -0.03 0.01 0.02 0 0.05

Wheat 0.17 0.15 0.02 -0.05 0.02 0 -0.03 -0.01 -0.03

Whole grain and mixed beans 0.43 0.25 0 0.09 0.05 -0.05 0.06 0.07 0

Potatoes -0.32 -0.39 -0.04 -0.11 -0.08 0.04 -0.1 -0.01 0.02

Fresh vegetables 0.11 -0.14 0.05 0.06 0.12 -0.10 0.60 0.14 -0.02

Dark vegetables -0.11 0.20 -0.31 0.01 -0.23 0.11 -0.54 -0.16 -0.02

Mushrooms -0.15 0.43 0.33 -0.12 -0.15 -0.22 0.15 -0.04 0.02

Fruits -0.15 -0.34 -0.02 -0.04 0.04 0.12 0.06 -0.04 -0.03



Dairy 0.07 -0.11 0.13 -0.08 -0.06 0.10 -0.01 -0.03 -0.01
Yogurt -0.27 0.19 -0.13 0.40 0.38 -0.21 -0.10 0.19 -0.02
Pork 0.11 -0.2 0.46 -0.22 0.39 -0.19 -0.34 -0.08 -0.05
Meat from other livestock meat 0.06 -0.09 -0.12 -0.1 -0.19 0.08 0.12 -0.12 0.75
Poultry 0.17 -0.05 -0.15 -0.21 -0.28 0.18 -0.03 0.62 -0.38
Innards 0.06 -0.07 -0.14 0.16 0.10 -0.17 0 0 0.01
Freshwater fish -0.03 0.12 0.43 0.20 0.03 0.44 -0.11 0.12 0.16
Marine fish -0.05 -0.13 -0.23 -0.05 0.05 -0.52 -0.14 0.19 0.08
Crustacean -0.02 0.03 -0.05 -0.12 -0.12 -0.03 0.20 -0.62 -0.46
Soymilk -0.08 0.13 0.04 -0.03 -0.07 -0.17 -0.03 -0.11 -0.02
Tofu 0.29 -0.11 -0.31 0.27 0.38 0.31 0.03 -0.21 -0.04
Eggs -0.26 0.02 -0.18 0.11 -0.13 0.02 0.19 0.01 0.03
Nuts 0.03 -0.27 0.12 -0.13 0.01 -0.07 -0.01 0.02 0
Carbonated drinks 0.12 -0.21 0.18 0.45 -0.29 -0.18 -0.10 -0.07 -0.06
Pure juices 0.22 -0.05 0.03 -0.03 -0.11 0.10 -0.13 -0.02 -0.01
Other sugar drinks -0.15 0.19 -0.16 -0.49 0.38 0.14 0.06 0.04 0.05
Candies and chocolates -0.11 0.13 0.13 0.13 -0.01 0.04 0 0.04 0.04
Fried dough foods -0.19 -0.02 0.05 0.03 -0.20 -0.04 0.11 0.04 -0.01
Pickles 0.22 0.05 -0.03 -0.06 -0.10 -0.09 -0.02 -0.01 0.03
Processed meat -0.36 0.07 0.06 0.15 0.08 0.25 0.08 0.05 -0.14
Pastries 0.14 0.23 -0.14 -0.06 -0.04 -0.09 0.02 -0.02 0.07
Females
PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10
Rice -0.01 -0.03 0 -0.02 -0.08 -0.10 0.15 0.78 -0.24 0.42
Wheat 0.15 -0.04 0.05 -0.10 -0.12 0 0.22 0.26 -0.07 -0.64
Whole grain and mixed beans 0.19 -0.03 -0.01 -0.42 -0.09 -0.01 0.23 0.13 0.16 0.01



Potatoes

Fresh vegetables
Dark vegetables
Mushrooms

Fruits

Dairy

Yogurt

Pork

Meat from other livestock meat
Poultry

Innards
Freshwater fish
Marine fish
Crustacean
Soymilk

Tofu

Eggs

Nuts

Carbonated drinks
Pure juices

Other sugar drinks
Candies and chocolates
Fried dough foods
Pickles

Processed meat
Pastries

0.21
0.17
0.19
0.29
0.16
0.10
0.13
0.22
0.28
0.26
0.19
0.22
0.26
0.26
0.17
0.27
0.21
0.11
0.10
0.13
0.08
0.12
0.14
0.16
0.15
0.10

0.01
0.40
0.35
0.15
-0.04
-0.12
-0.13
0.13
-0.04
-0.02
-0.1
0.25
0.06
0.05
-0.16
0.14
0.07
-0.06
-0.29
-0.27
-0.36
-0.29
-0.23
-0.10
-0.22
-0.19

-0.17
0.08
0.02
-0.12
0.32
0.30
0.33
-0.07

-0.05
-0.45
0.11
0.09
0.09
0.15
0.01
0.11
0.06
0.09
0.17
0.07
0.05
-0.21
-0.48
-0.22
0.07

-0.34
0.25
0.24
-0.09
-0.09
-0.18
-0.19
0.32
0.15
0.11
-0.11
0.02
-0.02
-0.04
-0.1

-0.08
-0.1
0.34

-0.04
0.33
0.27

-0.04

-0.03
0.11

-0.01

-0.07
-0.29
-0.32
-0.16
-0.04
-0.31
-0.06
0.04
0.16
0.03
-0.23
0.13
0.26
0.36
-0.2
0.07
0.17
0.34
-0.02
-0.23
-0.22
0.08
-0.06
-0.02
0.15
0.19

0.13
-0.18
-0.20
0.02
-0.21
-0.09
-0.11
-0.06
0.09
0.10

0.32
0.21
0.14
0.14
-0.10
-0.31
0.33
0.12
0.12
-0.28
-0.09
-0.13
-0.17
-0.50

0.21
0.17
0.09
0.01
-0.23
-0.20
-0.13
-0.16
-0.30
-0.36
-0.05
0.13
0.04
0.17
-0.15
0.04
0.02
0.12
0.32
-0.06
0.30
0.02
0.04
-0.03
-0.24
0.30

0.05

-0.11
-0.09
0.01

0.07
-0.18
-0.03
0.11

0.19
0.29
-0.05
-0.02
-0.08
-0.13
-0.03
-0.04
-0.07
-0.03
-0.05
-0.12
0.04

-0.01
-0.19
-0.14
-0.03
-0.03

0.18
-0.02
-0.03
0.04
0.06
0.03

0.23
0.20
0.17
0.14
-0.22
-0.17
-0.07
-0.39
-0.29
0.15
0.32
0.18
0.13
0.06
-0.01
-0.27

-0.39
-0.09

0.04
0.06
0.16
-0.05
-0.12
0.17
0.01
-0.16
-0.04
-0.04
0.12
0.06
0.25
0.16
-0.13
-0.08
-0.14
0.12
-0.03
0.29
-0.07
0.20
-0.06
0.07
-0.05
-0.09




Rice

Wheat

Whole grain and mixed beans
Potatoes

Fresh vegetables

Dark vegetables
Mushrooms

Fruits

Dairy

Yogurt

Pork

Meat from other livestock meat
Poultry

Innards

Freshwater fish

Marine fish

Crustacean

Soymilk

Tofu

Eggs

Nuts

Carbonated drinks
Pure juices

Other sugar drinks
Candies and chocolates

PCI1
-0.12
-0.14
0.12
0.11
0.06
0.11

0.39
-0.39
0.42
-0.25
0.08

0.02
0.04
-0.14
0.05

0.10
-0.10
-0.02
-0.33
-0.18
0.01

-0.34
0.11

0.19

PCI12
-0.05
0.16
0.16
-0.17
0.18
0.21
-0.18
-0.07
-0.08
-0.09
-0.18
0.20
0.12
-0.02
-0.17
0.05

0.07
-0.02
-0.40
0.49
0.09
0.11

-0.16
-0.24

PCl13
-0.04
-0.16
0.2
0.12
0.06
-0.08
-0.13
-0.01
0.19
0.01
0.23
0.1
0.16
-0.12
0.13
-0.05
0.08
-0.27
-0.15
-0.27
-0.44
0.18

-0.19
-0.26

PCl4
-0.18
-0.16
0.24
0.17

0.06
0.01
0.11
-0.18
-0.36
-0.04
-0.03
0.06
-0.1
-0.06
-0.03
-0.1
0.37
0.05
-0.19
-0.01
0.01
0.16
-0.03
0.05

PCI5
0.11
-0.37
0.06
0.23

-0.02
-0.04
-0.06
0.15

0.07
0.24
0.02
-0.13
-0.14
-0.09
-0.23
-0.09
0.42
0.12
0.06
0.21

0.32
-0.47
-0.07
-0.05

PCl16
-0.14
-0.1
0.18
0.08
-0.05
-0.08
-0.06
0.04
-0.16
-0.29
0.05
-0.02
0.17
-0.02
0.43

-0.14
0.20
-0.24
-0.01
-0.01
-0.24

0.08
0.35

PC17
0.13
-0.01
0.07
-0.08
0.03
0.08
-0.14
0.58
0.10
-0.50
-0.12

-0.11
-0.05
-0.15
0.03
0.23
-0.03
-0.20
0.28
-0.10
0.12
-0.07
0.02
-0.14

PCI8
-0.04
0.20
-0.24
0.26
0.01
-0.17
-0.04
0.20
0.38
-0.12
0.04
-0.06
-0.05
-0.06
0.35
0.07
-0.05
-0.16

-0.49
0.24
-0.01
-0.16
0.13
0.03

PCI19
0.09
-0.19
-0.36
-0.05
-0.04
-0.11
0.13
0.32
-0.32
0.10
0.08
-0.21
0.08
0.20
0.20
-0.01
-0.09
0.16
-0.01
-0.06
0.18
0.08
0.20
0.07
-0.47

PC20

0.14
-0.28
-0.03

0.05

-0.13
-0.09
0.19
-0.13
-0.21
0.19
0.20
0.12
-0.18
0.14
0.07
0.24
0.04
-0.08
-0.08
0.01

-0.18
-0.20
0.14



Fried dough foods 0.01 0.30 0.22 -0.56 0.14 0.37 0.14 -0.15 0.09 -0.04

Pickles 0.06 -0.20 -0.09 0 0 -0.23 0.18 0.21 0.06 0.21

Processed meat -0.06 0.11 0.07 0.22 -0.04 -0.29 0.06 0.08 -0.2 -0.55

Pastries -0.09 -0.09 0.42 0.27 -0.12 -0.11 -0.14 -0.16 0.23 0.35
PC21 PC22 PC23 PC24 PC25 PC26 PC27 PC28 PC29

Rice 0.07 -0.01 0.02 -0.01 0 -0.02 0.01 -0.01 0.03

Wheat 0.19 0.07 0.07 -0.15 -0.05 0.04 -0.04 0.04 -0.07

Whole grain and mixed beans -0.11 0.16 0.30 0.29 -0.04 0.16 -0.02 0 0.11

Potatoes 0.21 -0.08 -0.57 -0.28 -0.04 -0.09 0.03 -0.08 -0.11

Fresh vegetables 0.09 0.07 -0.17 -0.05 0 -0.18 -0.25 0.18 0.61

Dark vegetables -0.05 0.11 -0.06 -0.07 -0.03 0.12 0.16 -0.15 -0.62

Mushrooms -0.13 -0.36 0.30 -0.09 0.12 -0.30 0.55 0.27 0.07

Fruits 0.08 -0.18 0.03 0 0 0.18 0 -0.04 0.03

Dairy -0.25 -0.07 0.05 0.04 -0.02 0.01 0.01 0.04 -0.02

Yogurt 0.08 0.27 0.02 -0.06 -0.01 -0.01 -0.08 0.02 -0.04

Pork 0.24 0 0.21 0.01 -0.54 0.11 -0.01 -0.13 -0.01

Meat from other livestock meat -0.01 0 0.02 -0.03 0.34 -0.29 0.10 -0.57 0.15

Poultry -0.22 0.11 -0.28 0.20 0.02 0.05 -0.09 0.55 -0.15

Innards -0.27 -0.18 0.21 -0.29 -0.03 0.20 -0.49 -0.16 0.04

Freshwater fish -0.06 0.23 0.18 0 0.42 0.02 -0.18 -0.08 -0.14

Marine fish -0.17 0.23 -0.03 -0.24 -0.33 0.35 0.35 -0.06 0.27

Crustacean 0.08 -0.16 0.17 0.06 -0.24 -0.48 -0.33 0.14 -0.25

Soymilk 0.06 0.18 0.13 -0.12 -0.12 -0.18 -0.09 -0.01 0.01

Tofu 0.05 -0.43 -0.17 0.52 0.09 0.35 -0.1 -0.14 0.05

Eggs -0.09 0.16 -0.24 -0.09 0.16 0.07 -0.06 0.03 0.04

Nuts -0.07 0.01 -0.01 0.04 -0.04 -0.02 0.02 0.06 0



Carbonated drinks 0.09 0.02 0.17 -0.2 0.35 0.26 0.01 0.22 -0.03
Pure juices 0.43 -0.04 -0.08 0.08 0.05 -0.04 0.02 -0.08 -0.01
Other sugar drinks -0.44 0.1 -0.19 0.28 -0.19 -0.24 0.02 -0.2 0.01
Candies and chocolates 0.23 -0.19 0.08 -0.09 0.02 0.12 -0.02 0.15 0.03
Fried dough foods 0.1 -0.13 -0.14 0.07 -0.03 0.01 0.18 0.01 0.01
Pickles 0.27 0.47 0.11 0.36 0.07 -0.04 0.12 0.05 0.04
Processed meat -0.13 0.05 -0.12 -0.23 0.05 -0.03 -0.06 0.08 -0.02
Pastries -0.15 -0.06 -0.04 -0.03 -0.04 -0.02 0.07 -0.08 0.03




