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Supplemental Table 1. Hazards ratios of the association between urinary phytoestrogens and all-

cause mortality.

Hazards Ratios (95% Confidence Interval) (Q4 v.s. Q1)

Model 1 p- Model 2 P Model 3 p-
trend trend trend
Genistein 1.07(0.71,1.60) 0.498 1.07(0.71,1.61) 0.491 1.07(0.70,1.62) 0.518
Daidzein 1.20(0.82,1.78) 0.039 1.20(0.82,1.78) 0.038 1.10(0.74,1.65) 0.059
Equol 0.94(0.65,1.36) 0.434 0.95(0.66,1.37) 0.443 0.90(0.59,1.35) 0.636
O-
) 53,1.1 . . 53,1.1 . . 46,1. .
desmethylangolensin 0.79(0.53,1.17) 0.700 0.79(0.53,1.17) 0.697 0.69(0.46,1.03) 0.335
Enterodiol 0.95(0.64,1.41) 0.741 0.95(0.64,1.41) 0.732 1.10(0.72,1.67) 0.635
Enterolactone 0.90(0.60,1.37) 0.615 0.90(0.59,1.37) 0.604 0.92(0.60,1.43) 0.470

Model 1: adjusted for age, gender and BMI.

Model 2: adjusted for age, gender, BMI and daily energy intake.

Model 3: adjusted for age, gender, BMI, race/ethnicity, educational level, PIR, serum cotinine,
daily energy intake and urinary creatinine.
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Supplemental Table 2. Association between urinary phytoestrogens and all-cause mortality in subgroup population.

Female

Male

Non-smokers

Smokers

HRQ4 v.5.Q1 (95%CI)

Genistein
Daidzein
Equol

O-desmethylangolensin

Enterodiol
Enterolactone

0.82(0.40,1.65)
0.94(0.47,1.88)
1.01(0.51,1.98)

0.64(0.32,1.27)

1.13(0.54,2.37)
1.25(0.61,2.57)

1.18(0.7,1.99)
1.13(0.69,1.85)
0.85(0.5,1.43)

0.81(0.49,1.33)

1.01(0.6,1.71)
0.75(0.44,1.27)

1.00(0.49,2.05)
1.18(0.58,2.4)
1.12(0.53,2.36)

1.10(0.54,2.23)

1.30(0.60,2.82)
1.57(0.74,3.31)

1.11(0.66,1.88)
1.11(0.66,1.88)
0.74(0.45,1.20)

0.63(0.39,1.02)

1.17(0.68,2.04)
0.83(0.49,1.41)

Adjusted for age, gender, BMI, race/ethnicity, educational level, PIR, serum cotinine, daily energy intake and urinary

creatinine.
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Participants extracted from National Health and Nutrition
Examination Survey(2007-2010) (n= 20.686)

\

1) Failed to complete lung function
measurement;
2) Failed to complete the testing of

urinary phytoestrogens:
3) Failed to provide the history of
asthma/wheeze  or  mortalify

\ information. /

Participants who completed lung function. urinary
phytoestrogens test and reporting of asthma/wheeze
and mortality information (n= 3.620)

(Loss of information of age. gender.
BMI. race/ethnicity. educational level.
PIR. serum cotinine. daily energy
intake or urinary creatinine.

Participants included in this study (n= 2.465)

Supplemental Figure 1. Flow chart of included subjects in this study.
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a)

c)

Genistein

Daidzein

Equol

0-desmethylangolensin

Enterodiol

Enterolactone

Genistein

Daidzein

Equol

O-desmethylangolensin

Enterodiol

Enterolactone

Model 1
Wodel 2
Model 3

WModel 1
Model 2
Model 3

Wodel 1
Model2
Model 3

Model 1
Model2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model2
Model 3

Model 1
Model2
Model 3

Model 1
Model2
Model 3

Model 1
Model 2
Model 3

B (Lower bound,Higher bound)

- 0.002(-0.078,0.082)
- 0.002(-0.078,0.062)
. -0.002(-0.083,0.079)
- -0.013(-0.093,0.068)
. -0.012(-0.083,0.068)
. -0.002(-0.085,0.081)
- -0.023(-0.110,0.063)
. .024(-0.111,0.062)
. -0.051(:-0.142,0.040)
- 0.037(:0.117,0.042)
. -0.038(-0.117,0.042)
. -0.034(-0.113,0.044)
- 0.037(-0.043,0.17)
- 0.036(-0.044,0.117)
. 0.009(-0.073,0.091)
- -0.009(-0.083,0.074)
- -0.009(-0.083,0.074)
-0.026(-0.108,0.056)

B (Lower bound,Higher bound)

-0.072(-0.134,-0.009)
-0.072(-0.134,-0.010)

. -0.057(-0.120,0.006)
- -0.059(-0.122,0.004)
- -0.060(-0.123,0.002)
. -0.049(-0.113,0.015)
. -0.002(-0.064,0.060)

. -0.010(-0.072,0.052)
. -0.010(-0.075,0.056)
. -0.034(-0.096,0.029)
. -0.034(-0.096,0.028)
. -0.035(-0.097,0.027)
- 0.003(-0.058,0.065)

. 0.003(-0.058,0.064)

- 0.003(-0.059,0.066)

3 0.013(-0.050,0.076)

O 0.013(-0.050,0.075)

0.009(-0.053,0.071)

pvalue

0953
0956
0.981

0759
0764
0957

059
0579
0272

0354
0.350
0390

0.363
0372
0832

0823
0.825
0538

pvalue

0.025
0023
0077

0.084
0.057
0135

0951
0.755
0762

0.287
028
0.269

0818
0838
0913

0689
0692
0774

b)

d)

Genistein

Daidzein

Equol

0O-desmethylangolensin

Enterodiol

Enterolactone

Genistein

Daidzein

Equol

0O.desmethylangolensin

Enterodiol

Enterolactone

B (Lower bound,Higher bound)
Model 1 - -0.025(-0.051,0.001)
Hodel 2 - ~0.028(-0.054,-0.002)
Model 3 . -0.025(-0.051,0.001)
Hodel 1 - -0.011(-0.037,0.015)
Hodel2 - -0.015(-0.041,0011)
Model 3 - -0.015(-0.041,0.011)
Hodel 1 - 0.071(0.045,0.097)
Model 2 - 0.064(0.039,0.090)
Model 3 . 0.066(0.039,0.093)
Model 1 . 0.017(-0.009,0.044)
Model 2 d 0.015(-0.010,0.041)
Model 3 . 0.015(-0.011,0.041)
Hodel 1 - 0.032(0.006,0.059)
Hodel 2 . 0.031(0.005,0.056)
Model 3 . 0.027(0.001,0.054)
Model 1 - 0.037(0.011,0.064)
Hodel 2 - 0.045(0.019,0.071)
Model 3 0.038(0.011,0.064)

B (Lower bound Higher bound)

Model 1 .
Model 2 -
Hodel 3 .

Model 1 Ll
Model 2 -
Model 3 =

Model 1 .
Model 2 .
Model 3 -

Model 1 -
Model 2 -
Model 3 .

Model 1 .
Model 2 -
Model 3 -

Model 1 .
Model 2 -
Model 3

-0.014(-0.041,0.013)
-0.018(-0.044,0.009)
-0.017(-0.044,0.010)

-0.002(-0.030,0.025)
-0.007(-0.033,0.020)
-0.008(-0.035,0.019)

0.075(0.048,0.102)
0.070(0.043,0.097)
0.071(0.043,0.099)

0.022(-0.005,0.050)
0.020(-0.007,0.046)
0.019(-0.008,0.046)

0.036(0.009,0.064)
0.034(0.007,0.060)
0.028(0.001,0.056)

0.035(0.008,0.063)
0.043(0.016,0.070)
0.035(0.007,0.063)

pvalue

0.065
0.032
0.058

0.417
025
0258

<0.001
<0.001
<0.001

0.19
0244
0258

0.015
0.02
0.043

0.006
0.001
0.005

pvalue

0.308
0191
0212

0.86
0627
055

<0.001
<0.001
<0.001

0.103
0145
0.163

0.008
0.014
0.043

0.012
0.002
0.013

Zhang, et al. BMJ Open Respir Res 2024; 11:€001708. doi: 10.1136/bmjresp-2023-001708
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Supplemental Figure 2. Stratified analyses for association between urinary phytoestrogens and FVC in sub-populations a). with asthma; b). without
asthma; c¢). with wheeze; d). without wheeze.

Zhang, et al. BMJ Open Respir Res 2024; 11:€001708. doi: 10.1136/bmjresp-2023-001708
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a)

¢)

Genistein

Daidzein

Equol

O-desmethylangolensin

Enterodiol

Enterolactone

Genistein

Daidzein

Equol

0-desmethylangolensin

Enterodiol

Enterolactone

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

B (Lower bound,Higher bound)

0.014(-0.055,0.083)
0.014(-0.055,0.083)
0.014(-0.055,0.083)

~0.010(-0.079,0.060)
-0.009(-0.079,0.081)
0.004(-0.067,0.076)

0.002(-0.072,0.077)
-0.001(-0.076,0.074)
-0.019(-0.098,0.059)

-0.015(-0.084,0.054)
-0.017(-0.085,0.052)
-0.015(-0.082,0.053)

-0.006(-0.076,0.063)
-0.008(-0.078,0.061)
-0.037(-0.107,0.033)

-0.011(-0.083,0.061)
-0.011(-0.083,0.061)
-0.029(-0.100,0.042)

B (Lower bound Higher bound)

-0.049(-0.10,0.007)
-0.049(-0.105,0.006)
-0.048(-0.105,0.010)

-0.037(-0.093,0.020)
-0.038(-0.094,0.018)
-0.038(-0.096,0.020)

-0.006(-0.062,0.050)
-0.013(-0.068,0.043)
-0.029(-0.089,0.031)

-0.027(-0.083,0.029)
-0.027(-0.083,0.029)
-0.035(-0.092,0.021)

-0.018(-0.073,0.037)
-0.019(-0.074,0.036)
-0.031(-0.087,0.026)

0.032(-0.024,0.089)
0.032(-0.024,0.088)
0.023(-0.034,0.079)

pvalue

0683
0692
0692

0786
0.801
0903

0548
0981
0626

0.661
0635
0670

0.857
0815
0301

0762
0.765
0.423

pvalue

0.087
0.083
0103

0201
0.186
0201

0835
0659
0336

0344
0338
0222

0514
0.499
0288

0262
0263
0428

b)

d)

Genistein

Daidzein

Equol

O-desmethylangolensin

Enterodiol

Enterolactone

Genistein

Equol

0-desmethylangolensin

Enterodiol

Enterolactone

Model 1
Model2
Model 3

Model 1
Model 2
Model 3

Model 1
Model2
Model 3

Model 1
Model 2
Model 3.

Model 1
Model2
Model 3

Model 1
Model2
Model 3

Model 1
Model2
Model 3

Model 1
Model2
Model 3.

Model 1
Model2
Model 3.

Model 1
Model2
Model 3

Model 1
Model 2
Model 3

Model 1
Model2
Model 3

B (Lower bound Higher bound)

-0.019(-0.040,0.002)
-0.021(-0.042,-0.001)
-0.017(-0.038,0.003)

-0.004(-0.024,0017)
-0.007(-0.027,0.014)
-0.004(-0.025,0.016)

0.051(0.031,0.072)
0.047(0.027,0.068)
0.047(0.026,0.068)

0.019(-0.001,0.040)
0.018(-0.003,0.038)
0.017(-0.003,0.038)

0.025(0.004,0.045)
0.024(0.003,0.044)
0.017(-0.004,0.038)

0.042(0.021,0.083)
0.047(0.026,0.067)
0.036(0.015,0.057)

B (Lower bound Higher bound)

-0.010(-0.031,0.011)
-0.013(-0.034,0,008)
-0.010(-0.031,0011)

0.001(-0.020,0.022)
-0.001(-0.022,0.019)
0.000(-0.021,0.021)

0.056(0.035,0.077)
0.053(0.032,0.073)
0.055(0.033,0.076)

0.023(0.002,0.044)
0.021(0.000,0.042)
0.021(0.000,0.041)

0.025(0.004,0.046)
0.023(0.002,0.044)
0.017(-0.005,0.038)

0.033(0.012,0.054)
0.038(0.017,0.059)
0.029(0.008,0.050)

pvalue

0.072
0.041
0.099

0723
0529
0691

<0.001
<0.001
<0.001

0.089
0.089
0103

0.018
0.023
0.116

<0.001
<0.001
0.001

pvalue

0.328
0219
0343

0897
0.888
098

<0.001
<0.001
<0.001

0.033
0.047
0.051

0.021
0.031
0124

0.003
<0.001
0.008
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Supplemental Figure 3. Stratified analyses for association between urinary phytoestrogens and FEV1 in sub-populations a). with asthma; b).
without asthma; c). with wheeze; d). without wheeze.

Zhang, et al. BMJ Open Respir Res 2024; 11:€001708. doi: 10.1136/bmjresp-2023-001708
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a)

c)

Genistein

Daidzein

Equol

0O-desmethylangolensin

Enterodiol

Enterolactone

Genistein

Daidzein

Equol

O-desmethylangolensin

Enterodiol

Enterolactone

Model 1
Wodel 2
Model 3

Model 1
Model 2
Model 3

Wodel 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

B (Lower bound,Higher bound)

0.002(-0.009,0.014)
0.002(-0.009,0.014)
0.003(-0.009.0.015)

-0.004(-0.015,0.008)
-0.003(-0.015,0.008)
0.002(-0.014,0.010)

0.001(-0.011,0.014)
0.001(-0.012,0.013)
0.000(-0.013,0.014)

0.000(-0.011,0012)
0.000(-0.011,0.011)
0.000(-0.012,0012)

-0.012(-0.023,0.000)
~0.012(-0.023,0.000)
-0.015(-0.027.-0.003)

-0.001(-0.013,0.011)
-0.001(-0.013,0.011)
-0.003(-0.015,0.009)

B (Lower bound Higher bound)

0.000(-0.009,0.009)
0.000(-0.009,0.009)
-0.002(-0.012,0.007)

0.000(-0.009.0.009)
0.000(-0.009.0.009)
-0.002(-0.012,0.007)

-0.001(-0.011,0.008)
-0.002(-0.011,0.008)
-0.005(-0.016,0.004)

-0.002(-0.011,0.007)
-0.002(-0.012,0.007)
-0.004(-0.014,0.005)

-0.009(-0.018,0.000)
-0.009(-0.018,0.000)
-0.013(-0.022,-0.003)

0.007(-0.002,0.017)
0.007(-0.002.0.017)
0.005(-0.004,0.015)

p value

0.708
0715
0.630

0546
0556
0.768

0.841
0.895
0977

0.974
0.996
0.991

0.0¢5
0.041
0.014

0.862
0.864
0.638

pvalue

0.983
0.984
0.63

0.989
0.988
0614

0.754
0.744
0.2

0.629
0.629
0.357

0.0s§
0.055
0.008

0.122
0123
0259

b)

d)

Genistein

Daidzein

Equol

0O-desmethylangolensin

Enterodiol

Enterolactone

Genistein

Daidzein

Equol

O-desmethylangolensin

Enterodiol

Enterolactone

Model 1
Wodel 2
Modei 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

Model 1
Model 2
Model 3

B (Lower bound Higher bound)

0.000(-0.002,0.003)
0.000(-0.002,0.003)
0.001(-0.002,0.003)

0.001(-0.002,0.004)
0.001(-0.001,0.004)
0.002(-0.001,0.004)

-0.001(-0.004,0.002)
-0.001(-0.003,0.002)
-0.001(-0.004,0.002)

0.001(-0.001,0.004)
0.001(-0.001,0.004)
0.001(-0.001,0.004)

0.000(-0.003,0.003)
0.000(-0.003,0.003)
-0.001(-0.004,0.002)

0.004(0.001,0.006)
0.003(0.001,0.006)
0.002(0.000,0.005)

B (Lower bound Higher bound)

0.000(-0.002,0.003)
0.000(-0.002,0.003)
0.001(-0.001,0.004)

0.001(-0.002,0.003)
0.001(-0.002,0.003)
0.002(-0.001,0.004)

-0.001(-0.003,0.002)
-0.001(-0.003,0.002)
0.000(-0.003,0.003)

0.002(-0.001,0.004)
0.002(-0.001,0.004)
0.002(-0.001,0.004)

0.000(-0.003,0.002)
0.000(-0.003,0.002)
-0.001(-0.003,0.002)

0.002(-0.001,0.004)
0.001(-0.001,0.004)
0.001(-0.002,0.003)

pvalue

0.896
0.837
0.801

0.431
0.379
0.187

0.466
0.553
0.472

0295
0.274
0.286

0.968
0.937
0526

0.008
0.012
0.106

pvalue

077
0723
0.396

0.538
0.491
02

0.588
0653
0.894

0.254
0.235
0201

0.782
0.817
0629

0.239
0.291
0.589
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Supplemental Figure 4. Stratified analyses for association between urinary phytoestrogens and FEV1/FVC in sub-populations a). with asthma; b).
without asthma; c). with wheeze; d). without wheeze.
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