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Supplementary Figure 1, The screening process of samples
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Supplementary Figure 2, Number of missing covariates
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Supplementary Figure 3, Multiple imputation of missing values in covariates
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Supplementary Figure 4, Histograms of cotinine, hydroxylated cotinine, eGFR, and uACR



eGFR

character Beta value( 95% Cl) ] P for interaction

Sex: 071

Men -1.45(-2 85, -0.08) —— 004

Women -1.49(-3.27, 0.28) ——r 0.10

Age years: 0.32

<60 1.7 293,0.48) —l— 001

=60 0.3(-2.26, 2.66) L 08t

BMIkg/m*2: 0m

<25 1.97(-4.38, 0.45) o

2530 041218, 1.37) 084

230 1.92(-363,-0.22) —— 003

Race: 0.31

Non-Hispanic White -1.3(-2.84, 024) v | ] . 008

Non-Hispanic Black 554878, 169) L L ] . 017

Mexican American -2.22(-489,0.45) —— 0.08

Otners 031298, 2.36) —— o

Education: 0.04

Less than high school 29(-5.28,-0.52) | | 002

High schaol or equivalen -2.44(4.20, -0.68) ] 001

Callege or sbove -0.8(-2.25. 084) —— 026

Poverty ratio level: 0.28

010 -1.58(-3.78, 062) —— 0.15

1130 -2.88(-4.37,-1.41) —— 0,001

=30 071(-258, 1.16) | 044

marriage 0m

Marmied -1.08(-2.58, 0.39) —— 014

Separated 1.9(-4.72, 083) —— 0.18

Mever maried 247(-5.11,077) —— 0.14

Drink status: 04

Non-drinker “B.4T(-13,00, 0.08) L ] 005

Low to moderate drinker -0.88( 268, 0.92) ——— 032

Heavy drinker -1.83(-3.35, -0.31) —— 0.02

Leisure time physical activity level: 0.37

0 times/week -252(-369, -1.36) —— 0,001

1-2 times/week -1.59( 554, 2.36) —_— 0.41

23 timesiweek -08(-2.17, 0.97) —— 044

Healthy Eating Index score 0.03

a1 -3.48(-5.07,-1.86) . <0.001

az -3.02(-5.10, -0.94) —— 00

a3 0.4(-1.86. 2.66) o2

Q4 0.17(-287, 321) i« 081

Diabetes 0.28

Mo -148(-2.77,-0.18) L . o 0.03

Yes -1.44(-3.45, 0.57) , " « s

Hypertension 09

No A.72(-333,0.12) —— 0.04

Yes -0.98(-2.58, 0.63) — 022
—r——T—T— T —r
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Supplementary Figure 5, Subgroup analysis of generalized linear regression between cotinine and eGFR after logarithmic transformation with a base of 10,
adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level,
healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



UuACR

character Beta value( 85% CI) p  pfor interaction
Sex: 084
Men -1.85(-15.49, 12.19) 081

Women 4.31(-10.97, 19.60) 0.56

Age years: 0.54
<60 -349(-12.89, 591) 045

260 33.84(-53.45,121.34) 043
BMIkgim*2: 0.16
<25 S1.71(-14.33, 10.82) 078

2530 -4.33(-12.04, 3.38) 026

=30 8.50(-17.29, 34.48) 0.50

Race: 03
Non-Hispanic White -6.69(-20.58. 6.79) 03
Non-Hispanic Biack 21.56(-16.92, 80.04) 025

Mexican American 0.5(-2963,3143) 093

Others 10.84(-17.25. 38.93) 043
Education: 0.68
Less than high school 95(-19.72,38.72) 051

High school or equivalen -B65(-34.54,17.24) 0.50

College or above 381 221, 984) 020

Poverty ratio level: 0.68
010 -0.02(-24.33, 24.28) 1.00

1130 7.65(-18.39, 34.08) 054

30 1.8(-1.39, 4.89) 028
marriage 0.41
Married 3B4( 705, 14.72) 0.47
Separated -24.61(-77.46, 26.24) 035

Never marmied 3.88(-4.38,1213) 034

Drink status: 097
Non-drinker 44.64(-361.61,450 90) 082

Low to moderate drinker 058(-345,462) oTr

Heavy drinker D.94(-4.73,2.84) 081

Leisure time physical activity level: 08
0 times/week 4.26(-16.34, 24.86) 067

12 timesiweek 429 378, 12.38) 028

23 times/week -1.14(-5.88, 381) 083

Healthy Eating Index score 0.58
a1 6.78( -2382,37.18) 085

Q2 -5.841-15.68, 379) 022

a3 4.93(-22.65,12.79) 0.57

Q4d 6.91( -3.45, 17.28) 0.18

Diabetes 0.15
No 0.55-321.2.1) 087

Yes 6.32( -47 36, 60.00) o8
Hypertension 0.41
No 0.9(-1.36,3.15) 0.42

Yes 4.94(-24.14, 34.02) 073
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Supplementary Figure 6, Subgroup analysis of generalized linear regression between cotinine and uACR after logarithmic transformation with a base of 10,
adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level,
healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



character Beta vais{ 95% CI) B por teraction
Sex: 088
Men 203(-334,-073) —l— 0,004

Women -2.45(4.24, 0.65) —— 001
Age.years: 0.64
<60 -2.27( 353101} —l— 0001

>80 -2.51(-4.69,0.33) —— 003

BMI kg/m*2: 0.63
<25 “1.94(-424, 035) ——F 008

2530 -1.45(-3.32, 0.42) —— 012

230 3.03(4.92,-1.14) —— 0,003

Race: 0.0
Non-Hispanic Whita -179(-323, -0.34) —— 002
Non-Hispanic Black 791218, -260) — 0.001

Mexican American 215(6.080.21) r ' ' 004

Others -0.88(-363, 1.85) —— 051
Education: 0.01
Less than high schocl 472677, -2.68) —— <0.0001

High schoal ar equivalen -2.55(-4.41, -068) . | | ! 001

College of above -1.58(-3.01, -0.16) —l— 0.03

Poverty ratio level: 0.04
10 -3.38(-561,-1.15) —— 0.005

1430 -3.85(-5.44, -2.25) e <0.0001

=30 -088(-274, 099 —— 034

marriage 0.43
Married 1,730 -3.18, 0.28) —— 0.02

Separated 332611, 0.07T) - ' | 1 0.05

Never marmed 3171 6.17.0.18) —— 004

Drink status: 0.02
Non-drinker 7.51(-14.36, -0 67) m 003

Low to moderate drinker -1.75(-3.52, 0.02) . | 0.05

Heavy drinker -2.29(-3.84, -0.75) —— 001

Lelsure time physical activity level: 05
Otimesvesk 3.26(461,1.81) —l— <0.0001

12 timesiweek 2.12(-5.90. 167) ‘ | . 028

23 times/week -1.3(-2.98, 0.38) —— 012

Healthy Eating Index score 0.04
=] 427610, 2.44) —— <0.0001

a2 s 561 127) — . 0003

a3 -058(-289, 1.72) —— 061

Q4 037241, 267) —l— o

Diabetes 051
No -2.27(-3.65, -0.88) e ] 0.002

Yes -1.94(-389, 0.01) —— 0.08
Hypertension 0.52
No -219(-379,-0.59) B 001
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Supplementary Figure 7, Subgroup analysis of generalized linear regression between hydrocotinine and eGFR after logarithmic transformation with a base of
10, adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level,
healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



uACR

character Beta valuef 85% CI) P pfor interaction
Sex: 06
Men -1(-15.91, 13.90) 0.69

Warnen 14.1(13.32. 4152) 0.30

Age years: 035
<60 -2.74(-12.25, 6.78) 0.56

260 48.76(-44.68,14221) 029
BMIkgim#2: 025
<2 44(-1152,2032) 057

2530 -447(-12.86, 391) 0z8

230 13.79( -20.39, 47 87) 0.41

Race: 0.31
Mon-Hispanic White -4.52(-19.63, 10.59) 0.54
Non-Hispanic Black 20.1(:2B.97, 69.18) 0.39

Mexican American -2.06(-36.26, 32.14) 0.86

Cthers 31,39( -25.76, 86.53) 027
Education: 072
Less than high schocl 17.53( -8.21,43.26) 017

High schaol or equivalen -6.92(-39.19, 21.35) 055

Gollege or above 10.03( -4.78, 24.85) 017

Paverty ratio level: 035
o0 2.53( -22.01,27.08) 0.83

1130 202701976, 60.29) 031

>30 1.48(-2.44,5.39) 0.44
marriage 027
Married 10.29( -5.31, 25.69) 019
Separated -24.87(-82 25, 33.50) 0.39

Never married 6.11(6.23,18.45) 0.32

Drink status: 0.55
Non-drinker 113.261-302.13,528.84) 0.57

Low to moderate drinker 206(-198,6.11) 0.30

Heavy drinker 1.32(-262.5.27) 0.50

Lelsure time physical activity level: 068
0 timesiweek 8.3(-17.08, 3569 0.47

12 timesiweek 8.24( 5,16, 22.65) 025

23 tmes/week 1.73(-3.09.655) 047

Healthy Eating Index scare 032
Qi 20.20(-23.44, 64.02) 0.35

Qz -4.71(-15.99, 6.56) 0.40

Qs -0.78(-19.13,17.57) 0.93

Q4 268( 675, 12.12) 0.56
Diabetes 0.18
Mo 0.8%-1.53,3.18) 047

Yes 21.19( 47 52, 89.89) 0.53
Hypertension 031
Mo 182(-0.11,3.95) 0.06

Yes 15.17(-20,08, 50.43) 0.38

LI e e e e e e |
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Supplementary Figure 8, Subgroup analysis of generalized linear regression between hydrocotinine and uACR after logarithmic transformation with a base of
10, adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level,
healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



character OR(85% CI} P pfor interaction
Sex: 037
Men 1.34(1.02.1.77) = 004

Women 1.05(0.78,1.42) 074

Age years: 0.005
<60 1.36(1.03.1.79) —— 003

260 ws4043035) il 003
BMIkgimA2: 0.07
<25 1.95(1,04, 364} i 004

2530 1.22(0.63.1.60) —-l ‘ 030

=30 0.84(0.70.1.27) - 068

Race: 029
Nan-Hispanic White 1,24(0.68,1.75) —+ 020
Non-Hispanic Black 1.56(0.79.3.16) D ] 018

Mexican American 1190066, 216) ¢ ' d 041

Others 0.8BB(0.53.147) L 082
Education: 038
Less than high school 1.01(0.68.1.48) 085

High schaol or equivalen 104(0.73.1.49) 083

Callege or above 1.40(0.81.243) 022

Poverty ratio level: 038
010 1.25(0.91.1.73) 016

1130 0.89(0.64.1.54) 088

>30 1320087, 201 018
marriage 0.08
Married 1.08(0.84,1.38) 053
Separated 0.95(0.65.1.38) 076

Mever marmed 2.36(1.07.524) 004

Drink status: 033
Nan-drinker 0.75(0.37.1.51) 040

Low to moderate drinker 121(0.83.1.75) 031

Heavy drinker 1.21(0.92.1.60) 016

Leisure time physical activity level: 018
0 timesiweek 1.05(0.84.1.31) 065

1-2 timesiweek 0.88(0.50, 1.56) 065

>3 timeshweek 1,79(0.96.3.32) nor

Healthy Eating Index score 0.44
a1 1.10(0.73.1.67) 083

az 0.97(0.67.1.40) 087

@3 122(065.227) 052

Q4 2.14(1,00, 4 56) 005

Diabetes 078
Ho 1.20(0.83.1.74) 032

Yes. 1.13(0.86.1.47) 036
Hypertension 022
Na 150(0.91.247) 011

Yes 0.89(0.78.1.25) 082

15 2 25 3 35 4
Odds ratio for log10.Hydrocotinine

Supplementary Figure 9, Subgroup analysis of logistic regression between cotinine and CKD after logarithmic transformation with a base of 10, adjusted for
baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level, healthy eating
index scores, self-reported health status and baseline history of diabetes and hypertension.



Albuminuria

character OR{ 85% CI) p pforinteraction
Sex: 025
Men 1.51(1.14,2.00) 0.01

Women 1.06(0.74,1.51) 076

Age years: 035
<60 1.30(0.98,1.72) 0.07

260 0.83(0.44,1.57) 056
BMLkg/m*2: 0.02
<25 2.34(1.11,4.93) 0.03

25-30 1.54(1.04,2 28) 003

30 0.93(0.68,1.26) 0.62

Race: 012
Non-Hispanic White 1.44(0.85,2.20) 0.09
Non-Hispanic Black 1.81(0.74,4.42) 0.18

Mexican American 1.20(0.68,2.13) 0.39

Others. 0.84(0.49, 1.45) 052
Education: 055
Less than high sehool 1.07(0.721.59) 072

High school of equivalen 1.13(0.75,1.70) 053

College or above 1.44(0.77 2.68) 0.24

Poverty ratio level: 0.84
010 1.24(0.93,1.65) 014

1.1-3.0 1.10(0.63,1.91) 073

=30 1.43(0.84, 2.43) 0.18
marriage 014
Married 1.12(0.84,1.49) 042
Separated 0.87(061,155) 0.0

Never married 262(1.17,584) 0.02

Drink status: 04
Non-drinker 0.82(0.37, 1.81) 0.680

Low to moderate drinker 1.34(0.77,2.33) 0.28

Heavy drinker 1.21(0.92,1.60) 017

Leisure time physical activity level: 024
0 timesiweek 1.10(0.84,1.45) 046

1:2 times/week 0.88(0.47, 167) 70

z3 times/week 1.81(0.94,3.46) 0.07

Healthy Eating Index score 0.44
a1 113(0.73,1.75) 057

Qz 1.15(0.75,1.76) 0.50

a3 1.19(0.64,2.24) 056

Q4 3.03(0.86,10.73) 008

Diabetes 0.61
No 1.34(0.822.17) 023

Yes 1.06(0.81,1.28) 066
Hypertension 0.38
No 1.52(0.88 2 85) 013

Yes 1.07(0.82,1.40) 058
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Supplementary Figure 10, Subgroup analysis of logistic regression between cotinine and Albuminuria after logarithmic transformation with a base of 10,

adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level,
healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



Renal insufficiency

character OR(95% C) P pforinteracton
sex: 0.13
Men 1371098, 153) 007

Women 1.00(0.74, 1.35) 089

Age years: 0.15
<0 1.19(089.1.61) 023

260 083(050,1.40) 048
BMIkgim*2: o7
<25 1.06(0.83, 1.77) o8z

2530 1141082, 1.58) 041

230 1.23(0.90, 1.69) 018

Race: 0.37
NonHispanic White 1.08(0.78,150) 062
Non-Hispanic Black 0.85(0.42.1.52) 059

Mexican American 1.96(1.10, 352) —— 003

Otrers 135080, 229) 025
Education: 011
Less than high schoal 147(0.78, 2.76) 023

High school or equivalen 1.38{1.00, 1.83) 0.05

College or above 1.07(081,142) 061

Poverty ratio level: 0.12
o10 1.03067.1.58) 050

1.1-30 1.83(1.20, 222) 0.003

>30 1.05(0.77,1.42) 077
marrlage 0.93
Married 1.130.83,154) 043

Separated 1.33090,1.95) 015

Never married 1.14(0.59.221) 089

Drink status: 0.06
Non-drinker 267(0.95, 7.48) + 0.08

Low to moderate dinker 095(075,1.32) 056

Heavy drinker 1.36(0.95, 1.87) 0.09

Leisure time physical activity level: 0.04
0 timesiweek 1.67(1.25 2.24) 0.001

1.2 timesiwee 0.99(0.58, 1.66) 087

23 times/week 0.97(0.67,1.41) 088

Healthy Eating Index score 0.06
a 1.78(1.27, 2.48) 0.002

az 1.44(0.99, 2.09) 005

@ 0.84(0.60,1.18) 027

Qs 1191068, 2.06) 051

Diabetes 054
No 115(0.87,1.52) 031

Yes 1.18{0.78, 1.80) 039
Hypertension 072
No 1.1610.85,1.59) 033

Yes 141(0.74,1.68) 056
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Supplementary Figure 11, Subgroup analysis of logistic regression between cotinine and Renal insufficiency after logarithmic transformation with a base of
10, adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level,
healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



CKD

character ORY{ 95% CI) p  pfor interaction
Sex: 0.42
Men 1.48(1.07,2.08) 002

Women 1.16(0.80,1.67) 042

Age years: 0.08
<60 1.49(1.10,2.02) 0.01

=60 0.79(0.52,1.18) 024
BMIkgim*2: 0.13
<25 1.97(0.96, 4.02) 0.08

25-30 1.40(0.93.2.12) on

230 1.03(0.75,1.43) 084

Race: 0.19
Non-Hispanic White 147(083,2.33) 010
Non-Hispanic Black 1.77(0.853.70) 012

Mexican American 121(0.71,2.07) 034

Others 0.89(0.55,1.45) 064
Education: 0.33
Less than high school 1.15(0.79,1.68) 045

High school or equivalen 1.11(0.80,1.55) 050

College or above 1.86(0.97 2 B4) 0.08

Poverty ratio level: 0.44
010 1.14(0.85,1.52) 036

1.1-30 1.37(0.81,2.31) 022

>3.0 1.48(0.85, 2.57) 015
marrlage 0.08
Marmed 1.13(0.88,1.44) 030
Separated 1.15(0.76,1.75) 049

Never marmed 3.06(1.20,7.84) 002

Drink status: 08
Non-drinker 1.12(0.54,2.32) 075

Low to moderate drinker 1.28(0.91,1.79) 015

Heavy drinker 1.40(0.98,1.89) 0.08

Lelsure time physical activity level: 011
0 times/week 1.21(0.93,1.57) 018

1.2 tmesiweek 0.87(0.48, 1.55) 061

23 imes/week 1.86(1.02,3.78) 0.04

Healthy Eating Index score 0.65
ot 126(0.732.17) 038

Q2 1.08(0.75,1.57) 084

o3 1.32(0.79,2.21) 027

Q4 2.26(0.94, 5.46) 007

Diabetes 0.95
No 1.29(0.88,1.90) o018

Yes 1.32(1.00,1.73) 005
Hypertension 0.22
No 1.73(0.96,3.11) 007

Yes 1.09(0.83,1.44) 4 051

T T T T T T 1
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Supplementary Figure 12, Subgroup analysis of logistic regression between hydrocotinine and CKD after logarithmic transformation with a base of 10,
adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level,
healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



Albuminuria

character OR(95% CI) P pforinteraction
Sex: 057
Men 1.46(1.08.2.03) 0.02

Wormen 1.21{(0.78,1.85) 038

Age years: 0.44
<60 1.41(1.04.1.92) 003

=60 0.90(0.48,1 68) 072
BMIkg/m*2: 0.01
<25 2.68(1.30, 5.49) oot

25-30 142(0.93217) 010

230 089(0.71,1.38) 094

Race: 012
Non-Hispanic White 1.64(1.00.2.68) 005
hon-Hispanic Black 1,64(0.67.4.00) 025

Mexican American 120(0.72,201) 033

Others. 0.84(0.50, 1.42) 051
Education: 054
Less than high school 1.14(0.79,1.64) 047

High school or equivalen 1.28(0.84,1.95) 0325

Coliege or above 1,55(0.69.2.72) 042

Paverty ratio level: 0.47
010 1.12(0.86,1.46) 037

1130 142(0.77.263) 025

=30 1.66(0.78, 3.53) 018

marriage 012
Married 1.15(0.88,1.48) 029
Separated 1.11(0.711,1.75) 082

Never married 3.35(1.22.9.14) 0.02

Drink status: 082
Non-drinker 1.07(0.51,2.25) 086

Low to moderate drinker 1.36(0.89,2.08) 045

Heavy drinker 1.340.93.1.94) 011
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Supplementary Figure 13, Subgroup analysis of logistic regression between hydrocotinine and Albuminuria after logarithmic transformation with a base of
10, adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity level,
healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



Renal insufficiency

character OR( 95% CI) p  pforinteraction
Sex: 0.22
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Supplementary Figure 14, Subgroup analysis of logistic regression between hydrocotinine and Renal insufficiency after logarithmic transformation with a
base of 10, adjusted for baseline age, sex, BMI, race, education level, marital status, family income- poverty ratio level, drinking status, leisure-time physical activity
level, healthy eating index scores, self-reported health status and baseline history of diabetes and hypertension.



Total
(N=2930)

Non-CKD

(N=2470,87.66%)

CKD

(N=460,12.34%)

P-value

Age, years*

BMI, kg/mn2*

eGFR, ml/min/1.73m"2*

Cotinine, ng/mL*

Hydroxycotinine, ng/mL*

Urinary albumin creatinine ratio, mg/g*

Women
Ethnicity:
Non-Hispanic white
Non-Hispanic black
Mexican American
Others
Education:

Less than high school
High school or equivalent
College or above

poverty ratio level:
0-1.0
1.1-3.0
>3.0

Marital status:

Married
Separated

43.52(42.57,44.48)
28.67(28.25,29.09)
98.75(97.72,99.79)

213.00(118.00,308.00)
78.50( 34.70,127.00)

7.09( 4.72,13.46)
46.37(41.82,50.92)

65.66(58.16,73.15)
13.71(11.56,15.87)
7.05(5.15, 8.95)

13.58(11.76,15.40)

19.97(17.08,22.86)
32.65(28.74,36.55)
47.38(43.50,51.26)

26.36(22.46,30.26)
44.51(39.85,49.16)
29.14(25.40,32.87)

52.38(47.36,57.41)
22.43(19.58,25.29)

42.16(41.17,43.15)
28.58(28.16,29.01)

100.66(99.83,101.49)
212.00(110.00,307.00)

74.70(32.70,123.00)
6.49( 4.48, 10.26)
45.78(43.81,47.75)

66.15(62.41,69.88)
13.08(10.74,15.42)
7.20(5.28,9.11)

13.58(11.59,15.56)

19.33(16.93,21.73)
32.54(29.67,35.41)
48.13(45.05,51.21)

25.07(22.02,28.13)
44.35(40.92,47.78)
30.58(26.66,34.49)

52.82(50.00,55.63)
21.21(18.91,23.51)

53.18(51.16,55.20)
29.26(28.44,30.09)
85.21(81.39, 89.04)

230.00(152.00,311.00)

97.30(51.20,158.00)
54.50(32.81,125.64)
50.54(44.48,56.59)

62.18(55.06,69.30)
18.20(13.80,22.61)
6.03(3.28,8.79)

13.59(10.24,16.93)

24.52(18.83,30.20)
33.40(27.81,38.99)
42.08(35.54,48.63)

35.49(31.23,39.74)
45.62(40.14,51.10)
18.89(13.32,24.47)

49.32(43.83,54.81)
31.12(26.33,35.91)

<0.001
0.10
<0.001
0.02
<0.001
<0.001
0.14
0.04

0.12

<0.001

<0.001



Never married

25.18(22.59,27.78)

25.97(23.48,28.47)

19.56(14.69,24.44)

Alcohol drinking: <0.001
Non-drinker 11.64(10.15,13.13) 10.45(9.09,11.81) 20.08(16.01,24.16)
Low to moderate drinker 44.57(40.98,48.16) 44.62(42.18,47.05) 44.21(38.78,49.64)
Heavy drinker 43.79(39.11,48.48) 44.93(42.32,47.55) 35.71(30.99,40.42)
Leisure time physical activity level: <0.001
0 times/week 56.57(51.67,61.48) 55.02(52.51,57.53) 67.60(61.51,73.68)
1-2 times/week 13.92(11.72,16.13) 14.80(12.60,16.99) 7.73(4.51,10.94)
>3 times/week 29.50(26.18,32.82) 30.18(27.57,32.80) 24.68(19.35,30.00)
Healthy eating index score: 0.38
Quarter 1  39.69(35.54,43.85) 39.98(37.20,42.76) 37.66(32.53,42.80)
Quarter 2 28.11(25.42,30.79) 27.87(26.28,29.47) 29.76(24.15,35.37)
Quarter 3 21.50(19.14,23.86) 21.13(19.22,23.05) 24.09(19.53,28.64)
Quarter4 10.71(9.13,12.28) 11.02(9.26,12.78) 8.49(5.17,11.82)
Self-reported health: <0.001
Very good to excellent 28.92(25.84,32.00) 26.88(24.69,29.06) 43.42(35.83,51.02)
Good 41.44(37.32,45.57) 42.13(39.46,44.80) 36.54(30.19,42.89)
Poor to fair 29.64(26.80,32.47) 30.99(28.51,33.47) 20.04(13.18,26.89)
Self-reported chronic diseases:
Diabetes 12.15(10.26,14.05) 9.69( 8.20,11.18) 29.68(25.21,34.15) <0.001

Hypertension

38.80(35.01,42.60)

34.72(31.89,37.56)

67.79(62.32,73.27)

Supplementary table 1, Baseline characteristics of CKD and non CKD populations. variables marked with '*' are represented using means and their corresponding
confidence intervals, while variables marked with '#' are described using medians and quartiles. Categorical variables are presented as percentages with confidence
intervals.



Chronic kidney disease

Quartile crude model Model 1 Model 2
OR(95%Cl) p OR(95%Cl) p OR(95%Cl) p
Q1 ref ref ref
Q2 1.96(1.37,2.82) <0.001 1.59(1.06,2.40) 0.03 1.52(0.99,2.32) <0.05
Cotinine Q3 1.65(1.18,2.31) 0.004 1.35(0.91,2.01) 0.13 1.25(0.80,1.95) 0.31
Q4 1.64(1.07,2.49) 0.02 1.26(0.79,2.00) 0.32 1.19(0.73,1.94) 0.47
p for trend 0.09 0.67 0.91
Q1 ref ref ref
Q2 1.06(0.70,1.59) 0.78 0.96(0.61,1.51) 0.85 0.88(0.55,1.42) 0.59
Hydroxycotinine Q3 1.28(0.84,1.94) 0.24 1.09(0.69,1.73) 0.71 0.96(0.62,1.61) 0.85
Q4 2.27(1.59,3.24) <0.001 2.02(1.32,3.07) 0.002 1.61(1.06,2.43) 0.03
p for trend <0.001 0.002 0.02
Albuminuria
Quartile crude model Model 1 Model 2
OR(95%Cl) p OR(95%Cl) p OR(95%Cl) p

Cotinine Qi1 ref ref ref




Q2 1.82(1.26,2.64) 0.002 1.53(1.02,2.27) 0.04 1.46(0.96,2.22) 0.07
Q3 1.72(1.20,2.46) 0.004 1.48(1.00,2.20) 0.05 1.38(0.88,2.17) 0.15
Q4 1.66(1.07,2.59) 0.03 1.39(0.85,2.25) 0.18 1.32(0.79,2.21) 0.28
p for trend <0.05 0.29 0.44

Q1 ref ref ref
Q2 1.06(0.70,1.59) 0.78 0.96(0.61,1.51) 0.85 0.88(0.55,1.42) 0.59
Hydroxycotinine Q3 1.28(0.84,1.94) 0.24 1.09(0.69,1.73) 0.71 0.94(0.62,1.64) 0.85
Q4 2.28(1.60,3.24) <0.001 2.02(1.32,3.07) 0.002 1.61(1.06,2.43) 0.03
p for trend <0.001 0.002 0.02

Renal insufficiency
Quartile crude model Model 1 Model 2
OR(95%Cl) p OR(95%Cl) p OR(95%Cl) p

Q1 ref ref ref
Q2 1.42(1.07,1.89) 0.02 1.08(0.77,1.51) 0.65 1.11(0.78,1.59) 0.53
Cotinine Q3 1.84(1.36,2.50) <0.001 1.42(0.96,2.11) 0.08 1.47(0.97,2.21) 0.07
Q4 1.88(1.39,2.54) <0.001 1.47(1.03,2.10) 0.04 1.53(1.07,2.17) 0.02
p for trend <0.001 0.02 0.01




Q1

Q2
Hydroxycotinine Q3

Q4

p for trend

ref

1.24(0.83,1.86)
2.27(1.54,3.35)
2.62(1.79,3.85)

0.29
<0.001
<0.001
<0.001

ref

1.04(0.66,1.65)
1.61(1.06,2.45)
2.00(1.30,3.08)

0.85
0.03
0.003
<0.001

ref

1.10(0.69,1.77)
1.66(1.08,2.56)
2.07(1.33,3.23)

0.66
0.02
0.003
<0.001

Supplementary table 2, Univariate and multivariate logistic regression analysis of cotinine(Ql1, <114ng/mL; Q2, 114-211ng/mL; Q3, 212-315ng/mL; Q4,

316ng/mL) and hydroxycotinine(Q1, <31ng/mL; Q2, 31-72ng/mL; Q3, 73-123ng/mL; Q4, =124ng/mL) with abnormal renal function(including CKD, albuminuria,

>

=

renal insufficiency), respectively. The crude model is a univariate logistic regression model; modell, adjusted for baseline age, sex, BMI, race, education level,

marital status, family income- poverty ratio level, and drinking status; model2, additionally adjusted for leisure-time physical activity level, healthy eating index

scores, self-reported health status and baseline history of diabetes and hypertension.



Cotinine, ng/mL p for p for
Qi(<114)  Q2(114-211) p Q3(212-315) p Q4(2316) trend  interaction
sex 0.8

Men ref 1.21(0.72,2.05) 0.46 1.56(0.86,2.82) 0.14 1.84(1.07,3.16) 0.03 0.03
Women ref 1.11(0.70,1.77) 0.65 1.59(1.00, 2.52) <0.05 1.45(0.85, 2.49) 0.16 0.06

Age, years 0.07
<60 ref 1.09(0.74,1.60) 0.64 1.82(1.18,2.81) 0.01 1.82(1.26,2.63) 0.003 <0.001
=60 ref 1.04(0.45,2.40) 0.93 0.75(0.36,1.58) 0.44  0.86(0.36,2.03) 0.72 0.54

BMI, kg/mA2 0.57
<25.0 ref 1.16(0.57,2.37) 0.67 1.55(0.73,3.28) 0.24  1.39(0.63, 3.09) 0.4 0.31
25.0-29.9 ref 1.36(0.88,2.11) 0.15 1.17(0.65,2.13) 0.58 1.58(0.88, 2.82) 0.12 0.18
=30 ref 1.02(0.63,1.66) 0.93 1.98(1.25,3.13) 0.01 1.81(1.00,3.28) <0.05 0.002

Ethnicity: 0.87
Non-Hispanic white ref 1.04(0.64,1.69) 0.86 1.53(0.95,2.47) 0.08 1.53(0.99,2.35) <0.05 0.03
Non-Hispanic black ref 0.96(0.51,1.80) 0.88 1.07(0.55,2.07) 0.82  1.03(0.55,1.91) 0.93 0.79
Mexican American ref 1.27(0.46,3.53) 0.71 2.28(0.82,6.33) 0.34 1.48(0.25, 8.88) 0.73 0.24
Others ref 1.56(0.73,3.33) 0.24 2.06(0.90,4.74) 0.08 3.25(1.44,7.35) 0.01 0.01

Education: 0.84
Less than high school ref 0.83(0.39,1.77) 0.61 1.17(0.46,3.01) 0.73  1.22(0.45, 3.32) 0.69 0.45
High school or equivalent ref 1.54(0.79, 3.00) 0.19 2.01(1.14,3.57) 0.02 1.66(0.93, 2.95) 0.08 0.08
College or above ref 1.02(0.59,1.76) 0.94 1.47(0.83,2.61) 0.17 1.75(1.08,2.81) 0.02 0.01

poverty ratio level: 0.11
0-1.0 ref 0.53(0.26,1.11) 0.09 1.06(0.50,2.23) 0.88  0.87(0.49,1.55) 0.63 0.56



1.1-3.0 ref 1.65(1.05, 2.59) 0.03 2.01(1.26,3.21) 0.01 1.63(1.10, 2.42) 0.02 0.02
>3.0 ref 1.11(0.57,2.16) 0.74 1.65(0.74,3.69) 0.21 3.04(1.39, 6.67) 0.01 0.01

Alcohol drinking: 0.52
Non-drinker ref 1.09(0.39,3.04) 0.86 1.49(0.40,5.53) 0.53 2.42(0.86, 6.78) 0.09 0.04
Low to moderate drinker ref 1.16(0.73,1.83) 0.52 1.47(0.95, 2.26) 0.08 1.28(0.78, 2.10) 0.31 0.19
Heavy drinker ref 1.04(0.60,1.79) 0.9 1.79(1.01,3.17) 0.05 1.83(1.07,3.12) 0.03 0.01

Leisure time physical 0.87

activity level:

0 times/week ref 1.17(0.82,1.65) 0.37 1.69(1.11, 2.58) 0.02 1.74(1.09, 2.78) 0.02 0.02
1-2 times/week ref 1.26(0.43,3.69) 0.66 2.19(0.59,8.05) 0.22  1.18(0.29, 4.91) 0.81 0.53
>3 times/week ref 1.21(0.68, 2.17) 0.5 1.65(0.84, 3.26) 0.14 1.96(0.88, 4.35) 0.1 0.07

Healthy eating index score: 0.35
Quarter 1 ref 0.78(0.38,1.59) 0.48 1.77(0.96,3.25) 0.06 1.57(0.90, 2.76) 0.11 0.01
Quarter 2 ref 1.42(0.81, 2.46) 0.21 1.54(0.71,3.31) 0.26 1.66(0.89, 3.10) 0.11 0.13
Quarter 3 ref 0.78(0.40,1.50) 0.44 1.07(0.49,2.33) 0.86 1.25(0.55, 2.85) 0.58 0.46
Quarter 4 ref 3.44(1.27,9.36) 0.02 1.71(0.62,4.71)  0.28 2.54(1.05, 6.17) 0.04 0.1

Self-reported health: 0.74
Very good to excellent ref 0.92(0.50,1.69) 0.78 1.57(0.89,2.80) 0.12  1.42(0.81,2.49) 0.21  <0.05
Good ref 1.43(0.84,2.41) 0.17 1.70(0.87,3.34) 0.12 1.93(1.10, 3.40) 0.02 0.02
Poor to fair ref 1.07(0.55,2.08) 0.84 1.54(0.84,2.84) 0.16 1.43(0.79, 2.60) 0.23 0.1

Hydroxycotinine, ng/mL p for p for
Q1(<31) Q2(31-72) p Q3(73-123) p Q4(2124) p trend interaction




sex
Men
Women
Age, years
<60
=60
BMI, kg/mA2
<25.0
25.0-29.9
=30
Ethnicity:

Non-Hispanic white
Non-Hispanic black
Mexican American

Others
Education:

Less than high school
High school or equivalent
College or above

poverty ratio level:
0-1.0

1.1-3.0
>3.0

ref

ref

ref

ref

ref
ref

ref

ref
ref
ref

ref

ref
ref

ref

ref

ref

ref

1.31(0.76, 2.27)
1.01(0.54, 1.89)

1.18(0.71,1.95)
0.69(0.27,1.78)

1.06(0.43, 2.64)
1.34(0.72, 2.52)
1.08(0.65, 1.79)

1.00(0.52, 1.94)
0.64(0.32,1.28)
2.79(1.42, 5.48)
2.03(1.06, 3.91)

1.60(0.87, 2.95)
1.20(0.61, 2.37)
0.97(0.51, 1.84)

1.18(0.59,2.36)

1.33(0.76, 2.31)
0.83(0.32, 2.11)

0.31
0.98

0.51
0.43

0.89
0.34
0.76

0.18
0.2
0.03

0.12
0.57
0.92

0.63

0.3
0.68

2.28(1.24, 4.18)
1.43(0.82, 2.50)

1.94(1.20,3.12)
1.12(0.57,2.20)

1.70(0.75, 3.84)
1.94(0.95, 3.96)
1.80(1.10, 2.94)

1.53(0.86, 2.74)
1.63(0.84,3.14)
3.18(1.10, 9.20)
2.91(1.40, 6.05)

2.23(1.10, 4.53)
2.17(1.22, 3.88)
1.46(0.79, 2.70)

1.47(0.83,2.61)

1.94(1.19, 3.16)
2.00(0.87, 4.62)

0.01
0.19

0.01
0.74

0.19
0.07
0.02

0.14
0.13
0.27
0.01

0.03
0.01
0.22

0.18

0.01
0.1

2.24(1.29, 3.90)
2.23(1.31, 3.81)

2.32(1.47,3.67)
1.51(0.72,3.17)

1.65(0.72, 3.78)
2.13(1.20, 3.78)
3.07(1.78, 5.28)

1.92(1.12, 3.27)

1.61(0.85,3.04)
8.16(2.43,27.41)
3.87(1.39,10.73)

2.95(1.48, 5.86)
1.72(0.99, 2.99)
2.38(1.23, 4.58)

2.76(1.64,4.64)

2.43(1.44, 4.10)
1.64(0.64, 4.18)

0.01
0.01

0.001
0.26

0.22
0.01
<0.001

0.02
0.13
0.17
0.01

0.004
0.05
0.01

<0.001

0.002
0.29

0.001
<0.001

<0.001
0.05

0.13
0.01
<0.001

0.003
0.01
0.03

0.004

0.004
0.03
0.01

<0.001

<0.001
0.1

0.32

0.69

0.76

0.53

0.45

0.37



Alcohol drinking:

0.28

Non-drinker ref 1.87(0.86,4.07) 0.11 1.99(0.69, 5.73) 0.19  2.55(1.05, 6.21) 0.04 0.06
Low to moderate drinker ref 0.99(0.55,1.78) 0.97 2.23(1.35,3.67) 0.003 2.12(1.31,3.41) 0.004 <0.001
Heavy drinker ref 1.06(0.59,1.90) 0.85 1.35(0.73,2.48) 0.32 2.16(1.20, 3.88) 0.01 0.01

Leisure time physical 0.78

activity level:

0 times/week ref 1.04(0.66, 1.65) 0.85 1.98(1.27,3.09) 0.004 2.15(1.32,3.52) 0.004 <0.001
1-2 times/week ref 1.17(0.33,4.21) 0.8 1.53(0.45,5.16) 0.48 1.84(0.58,5.81) 0.28 0.24
>3 times/week ref 1.56(0.69, 3.50) 0.27 1.90(0.95,3.79) 0.07 2.86(1.28,6.41) 0.01 0.01

Healthy eating index score: 0.95
Quarter 1 ref 0.95(0.46,1.99) 0.89 2.00(1.18,3.37) 0.01 2.03(1.09, 3.79) 0.03 0.004
Quarter 2 ref 1.47(0.85,2.56) 0.16 1.74(0.90, 3.34) 0.09 2.63(1.28,5.42) 0.01 0.01
Quarter 3 ref 0.95(0.37,2.46) 0.91 1.26(0.60,2.61) 0.53  2.19(0.91, 5.27) 0.08 0.07
Quarter 4 ref 1.35(0.45,4.04) 0.58 2.94(1.05,8.25) 0.04 2.46(0.91, 6.67) 0.07 0.04

Self-reported health: 0.77
Very good to excellent ref 1.13(0.64,2.01) 0.66 1.55(0.83,2.91) 0.16  2.23(1.40,3.53) 0.002 0.005
Good ref 1.29(0.69,2.39) 0.4 2.02(1.10,3.71) 0.03 2.38(1.14,4.97) 0.02 0.01
Poor to fair ref 0.99(0.41, 2.37) 0.98 2.04(0.96,4.37) 0.06 1.72(0.78,3.81) 0.17 0.06

Supplementary table 3, subgroup analysis of serum cotinine and hydroxycotinine levels and CKD risk, adjusted for baseline age, sex, race, education level, marital
status, family income- poverty ratio level, drinking and smoking status, leisure-time physical activity level, healthy eating index scores, self-reported health status,
baseline history of diabetes and hypertension.
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