Supplemental Table 1. Change in sex hormones, stratified by weight loss (%).

Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% Cl) | A* | %A | P-Value' | P-value?
Diet Estrone CONTROL 32.0 34.6
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 26 | 8.1 Ref.
Weight Loss <5% 38.2 36.7
28 | (33.4,43.7) | (31.6,426) | -1.6 | -4.1 0.05 Ref.
Weight Loss 5- 35.0 33.2 0.02
10% 27 | (30.2,405) | (28.0,39.2)  -1.8| -5.1 0.85
46 | (28.4,35.6) | (25.7,315) | -3.3| -105 0.22
(<0.001*) | 0.20”
Estradiol CONTROL 10.9 11.4
(pg/mL) 80 (9.6-12.3) | (10.2,12.8) | 05 | 4.9 Ref.
Weight Loss <5% 13.3 12.5
28 | (11.7,15.2) | (105,14.9) | -0.8  -6.3 0.09 Ref.
Weight Loss 5- 10.6 9.4
10% 27 | (9.0,12.5) | (7.8,11.4) | -1.3| -11.7 0.03 0.42
Weight Loss >10% 10.7 8.6 <0.01
46 | (9.4,12.3) (7.7,95) | -2.2| -20.4 | <0.0001
<0.01"
(<0.0001")
Testosterone CONTROL 22.8 23.2
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 | 18 Ref.
Weight Loss <5% 26.8 25.7
28 | (22.8,31.6) | (21.7,30.5) | -1.1| -4.0 0.14 Ref.




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% ClI) (95% Cl) | A* | %A | P-Value' | P-value?
Weight Loss 5- 21.9 21.2
10% 27 | (19.0,25.1) | (18.1,24.9) | -0.6  -2.9 0.35 0.83
Weight Loss >10% 23.5 238
46 | (20.4,27.0) | (20.8,27.3) | 04 | 16 0.91 0.19
(0.81°) 0.18™
Androstenedione | coONTROL 48.7 49.4
(ng/dL) 80 | (43.9,54.0) | (45.453.7) 07| 15 Ref.
Weight Loss <5% 49.8 45.8
28 | (42.9,57.8) | (39.852.7)  -4.0| -81 0.16 Ref.
Weight Loss 5- 55.9 56.6
10% 27 | (46.4,67.4) | (46.3,69.2) | 0.7 | 1.2 0.96 0.29
Weight Loss >10% 50.5 53.0
46 | (44.4,57.4) | (47.7,59.0) | 25 | 5.0 0.62 0.09
(0.57") 0.10”
SHBG CONTROL 34.7 33.7
(nmol/L) 80 | (31.5,38.2) | (30.3,375)  -09| -27 Ref.
Weight Loss <5% 36.9 37.2
28 | (31.9,42.8) | (32.6,425) K 03| 0.8 0.32 Ref.
Weight Loss 5- 373 435
10% 27 | (30.7,45.4) | (36.4,52.0) | 6.2 | 16.6 | <0.0001 <.01
Weight Loss >10% 344 47.8
46 | (30.4,39.0) | (42.7,53.5) 134 389 | <0.0001 | <0.0001
(<0.0001") | <0.0001"
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 80 | (0.27,0.34) | (0.29,0.36) | 0.02| 6.3 Ref.




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% ClI) (95% Cl) | A* | %A | P-Value' | P-value?
Weight Loss <5% 0.35 0.33 -
28 | (0.31,0.41) | (0.27,0.40) | 0.02| -6.2 0.07 Ref.
Weight Loss 5- 0.28 0.23 -
10% 27 | (0.23,0.34) | (0.19,0.29) | 0.04| -15.8 <0.01 0.12
Weight Loss >10% 0.29 0.21 -
46 | (0.25,0.34) | (0.18,0.24) | 0.08 | -28.6 | <0.0001 | <0.0001
(<0.0001%) | <0.0001"
Free Testosterone | CONTROL 51
(pg/mL) 80 4.9(44,56) (46,570 | 01| 26 Ref.
Weight Loss <5% 5.5
28 |5.7(4.8,6.7)| (46,65 | -02| -41 0.10 Ref.
Weight Loss 5- 4.1
10% 27 |46 (3.7,55)| (3.3,5.1) |-04 | -96 0.02 0.30
Weight Loss >10% 4.4
46 5.1 (4.4,59) (3.9,51) |-0.7| -13.4 | <0.001 0.03
(<0.001") | 0.03"
Exercise |Estrone CONTROL 32.0 34.6
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 26| 8.1 Ref.
Weight Loss <5% 33.6 33.2
72 | (30.7,36.8) | (30.3,36.4) | -0.4| -1.2 0.06 Ref.
27 | (30.5,41.0) | (27.5,35.9) | -3.9 | -11.1 0.11
(<0.01)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80 | (9.6,12.3) | (10.2,12.8) | 05| 4.9 Ref.




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% ClI) (95% Cl) | A* | %A | P-Value' | P-value?
Weight Loss <5% 11.1 11.3
72| (10.0,12.3) | (10.2,12.6) | 0.2 2.1 0.75 Ref.
27 | (10.3,14.0) | (8.6,11.3) |-2.1| -17.8
(<0.01)
Testosterone CONTROL 22.8 (20.2, 23.2
(ng/dL) 80 25.7) (20.8,25.9) | 0.4 1.8 Ref.
72 25.6) (21.2,25.9) | 0.0 | -0.0 0.63 Ref.
27 29.9) (19.3,28.3) | -21| -83 0.09 0.17
(0.12)
Androstenedione | coONTROL 48.7 49.4
(ng/mL) 80 | (43.9,54.0) | (45.4,537) | 0.7 | 15 Ref.
Weight Loss <5% 41.3 48.8
72 | (43.3,51.6) | (445,53.6) | 1.5 3.2 0.76 Ref.
Weight Loss >=5% 54.7 51.9
27 | (46.4,64.4) | (42.7,63.1) | -28| -5.0 0.33 0.19
(0.50")
SHBG CONTROL 34.7 33.7
(nmol/L) 80 | (315,38.2) | (30.3,375) |-09| -27 Ref.
Weight Loss <5% 39.4 33.0
72| (35.3,43.9) | (34.2,422) |-14 | -35 0.91 Ref.
Welght Loss >=5% 38.1 (332, 40.3
27 43.8) (345,471) | 22 | 57 0.05 0.03

(0.11%)




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% ClI) (95% Cl) | A* | %A | P-Value' | P-value?
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 79 | (0.27,0.34) | (0.29,0.36) | 0.02| 6.3 Ref.
Weight Loss <5% 0.29 0.30
72| (0.25,0.32) | (0.26,0.33) |0.01| 35 0.97 Ref.
Weight Loss >=5% 0.32 0.26 -
27 | (0.27,0.37) | (0.22,0.29) | 0.06 | -19.6 | <0.0001 | <0.0001
(0.001")
Free Testosterone | CONTROL 49 51
(pg/mL) 80 | (4.4,5.6) (46,57) | 01| 26 Ref.
Weight Loss <5% 4.8 4.9
72| (4.4,5.2) (44,54) | 01| 1.9 0.78 Ref.
Weight Loss >=5% 5.3 4.7
27| (4.6,6.3) (40,5.7) | -06| -11.1 0.02 0.02
(0.04")
Diet+ Estrone CONTROL
. (pg/mL) 32.0 34.6
Exercise 80 | (28.6,35.8) | (31.4,38.1) | 26 | 8.1 Ref.
Weight Loss <5% 39.0 36.1
18 | (33.2,45.7) | (30.4,42.9) |-28| -7.3 0.02 Ref.
Weight Loss 5- 34.3 295
10% 21 | (27.4,42.9) | (24.3,35.7) | -4.8| -14.0 0.002 0.33
Weight Loss >10% 33.2 29.0
69 | (30.2,36.4) | (26.5,31.8) | -4.1| -12.5 | <.0001 0.30
(<.0001") | 0.43"
Estradiol CONTROL 10.9 11.4
(pg/mL) 80 | (9.6,12.3) (10.2,12.8) | 0.5 4.9 Ref.




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% ClI) (95% Cl) | A* | %A | P-Value' | P-value?
Weight Loss <5% 13.4 12.2
18 | (11.2,16.0) | (10.1,14.7) | -1.2| -8.7 0.07 Ref.
Weight Loss 5- 11.4 8.8
10% 21| (8.9,14.6) | (7.0,11.0) | -2.7| -23.2 | <.0001 0.04
Weight Loss >10% 11.3 8.6
69 (10.2,12.6) | (7.8,9.6) | -2.7 | -23.7 | <.0001 0.01
(<.0001%) | 0.03”
Testosterone CONTROL 22.8 23.2
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 | 1.8 Ref.
Weight Loss <5% 29.0 26.1
18 | (24.1,35.0) | (22.2,30.7) | -2.9 | -10.1 0.14 Ref.
Weight Loss 5- 20.6 19.7
10% 21 | (17.2,246) | (16.8,23.2) | -0.8 | -4.0 0.30 0.49
Weight Loss >10% 24.2 22.5
69 | (22.0,26.5) | (20.4,24.9) | -1.6 | -6.7 0.02 0.67
(0.04") 0.78"
Androstenedione | cONTROL 48.7 49.4
(ng/mL) 80 | (43.9,54.0) | (45.4,537) | 0.7 | 15 Ref.
Weight Loss <5% 59.3 0.5
18 | (49.2,71.4) | (39.8,64.2) | -8.7 | -14.7 0.07 Ref.
Weight Loss 5- 45.8
10% (37.7, 55.6) 48.8
21 (41.7,572) | 31| 6.7 0.53 0.04
Weight Loss >10% 54.7 514
69 | (50.6,59.1) | (47.1,56.2) | -3.3 | -6.0 0.17 0.30
(0.31) 0.63"




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% ClI) (95% Cl) | A* | %A | P-Value' | P-value?
SHBG CONTROL 34.7 33.7
(nmol/L) 80 | (31.5,38.2) | (30.3,375)  -09| -27 Ref.
Weight Loss <5% 35.6 36.0
18 | (30.4,41.9) = (30.8,42.0) | 0.3 | 0.9 0.24 Ref.
Weight Loss 5- 375 41.6
10% 21| (32.1,43.8) | (35.8,48.3) 4.1 | 108 <.01 0.07
Weight Loss >10% 335 42.0
69 | (30.5,30.7) | (42.0,48.8) | 11.8| 353 | (<.0001 | <.0001
(<.0001%) | <.0001™
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 79 | (0.27,0.34) | (0.29,0.36) | 0.02| 6.3 Ref.
Weight Loss <5% 0.36 0.33 -
18 | (0.30,0.43) | (0.27,0.39) |0.03| -8.9 0.05 Ref.
Weight Loss 5- 0.30 0.22 -
10% 21 | (0.24,0.39) | (0.18,0.28) | 0.08| -25.7 | <.0001 0.03
Weight Loss >10% 0.31 0.22
69 | (0.28,0.35) | (0.19,0.24) | -0.1| -30.7 | <.0001 | 0.0001
(<.0001%) | <.001"
Free Testosterone | CONTROL 49 51
(pg/mL) 80 | (4.4,5.6) (46,57) | 01| 26 Ref.
Weight Loss <5% 6.3 5.6
18| (5.2,7.6) (4.8,66) |-0.7 -104 0.11 Ref.
Weight Loss 5- 4.3 4.0
10% 21| (3.7,5.1) (35,45) | -04 -86 0.06 0.83




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% ClI) (95% Cl) | A* | %A | P-Value' | P-value?
Weight Loss >10% 5.4 4.3
69 | (4.9,5.9) (3.9,48) |-1.0| -19.2 | <.0001 0.23
(<.0001") | 0.107

Abbreviations: CI, confidence interval; SHBG, sex hormone-binding globulin; A, change.

& Change from baseline to 12-months

"Testing difference in change from baseline to 12 months in hormones compared to Controls.
*Testing difference in change from baseline to 12 months in hormones compared to Weight Loss <5% Group, excluding Controls
Testing for a trend in change from baseline to 12 months in hormones from Controls through Weight Loss >=10% Group

“Testing for a trend in change from baseline to 12 months in hormones from >5% Weight Loss Group through Weight Loss >=10% Group




Supplemental Table 2. Change in sex hormones measures, stratified by body fat loss (%)

Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% CI) A %A | P-value' | P-value*
Diet Estrone CONTROL 32.0 34.6
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 | 8.1 Ref.
Decrease <0.9% 40.9 37.2
25 | (35.5,47.1) | (31.7,435) | -3.7| -9.1 0.007 Ref.
Decrease <0.9- 34.5 32.9
4.4% 31 (30.5,38.9) | (28.2,38.3) |-1.6| -5.0 0.02 0.42
Decrease > 4.4% 31.0 28.5
45| (27.5,34.9) | (25.6,31.7) | 25| -8.1 0.003 0.85
(0.003%) (0.957)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80| (9.6-12.3) | (10.2,12.8) | 0.5 | 4.9 Ref.
Decrease <0.9% 14.1 13.5
25| (12.2,16.3) | (11.3,16.0) | -0.7 | -4.7 0.12 Ref.
Decrease <0.9- 10.6 9.4
4.4% 31| (9.0,12.5) | (7.8,11.4) |-1.3| -11.7 0.005 0.10
Decrease > 4.4% 10.7 8.6
45 | (9.4,12.3) (7.7,95) | 22| -20.4 | <0.0001 0.002
(<0.0001) | (<0.017)
Total CONTROL
Testosterone 22.8 23.2
(ng/dL) 80 | (20.2, 25.7) | (20.8, 25.9) 0.4 1.8 Ref.
Decrease <0.9% 29.1 27.6
25 | (25.1,33.9)| (23.6,32.3) | -1.5| -5.3 0.06 Ref.
Decrease <0.9- 235 23.5
4.4% 31(20.1,27.4) | (19.9,27.7) | 00 | 0.0 0.67 0.21
Decrease > 4.4% 21.7 21.7
45 | (19.0,25.8) | (19.0,25.9) | 0.1 | 0.2 0.70 0.20




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% CI) A %A | P-value' | P-value*
(0.73) (0.277)
Androstenedione | cCONTROL 48.7 49.4
(ng/dL) 80 | (43.9,54.0) | (45.4,53.7) | 0.7 | 15 Ref.
Decrease <0.9% 5.7 52.2
25 | (47.3,65.6) | (44.2,61.6) | -35| -6.3 0.30 Ref.
Decrease <0.9- 45.6 485
4.4% 31(39.8,52.4) | (42.455.6) | 29 | 6.3 0.53 0.17
Decrease > 4.4% 54.1 54.0
45| (46.9,62.3) | (47.3,617) | -0.1| 0.2 0.79 0.46
(0.97) (0.597)
SHBG CONTROL 34.7 33.7
(nmol/L) 80 | (31.5,38.2) | (30.3,37.5) | -0.9 | -2.7 Ref.
Decrease <0.9% 33.5 35.1
25 | (28.0,40.2) | (30.2,40.9) | 1.6 | 4.8 0.11 Ref.
Decrease <0.9- 35.0 40.4
4.4% 31| (29.5,41.4)| (34.8,46.8) | 54 | 154 | <0.0001 0.09
Decrease > 4.4% 37.9 51.6
45| (33.6,42.7) | (46.5,57.2) |13.7| 36.1 <0.0001 <0.0001
(<0.0001") | (<0.00017)
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 80 | (0.27,0.34) | (0.29,0.36) |0.02 6.3 Ref.
Decrease <0.9% 0.39 0.36 -
25| (0.33,0.44) | (0.30,0.44) |0.02| -55 0.08 Ref.
Decrease <0.9- 0.31 0.26 -
4.4% 31 (0.27,0.37) | (0.21,0.32) | 0.06 ~-17.7 | 0.0001 0.03
Decrease > 4.4% 0.26 0.19 -
45 | (0.22,0.30) | (0.17,0.21) |0.07 | -27.5 | <0.0001 | <0.0001

(<0.0001")

(<0.00017)




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% CI) A %A | P-value' | P-value*
Free CONTROL
Testosterone 4.9 (4.4, 5.1
(pg/mL) 80 5.6) (4.6,5.7) 01| 26 Ref.
Decrease <0.9% 6.4 (5.4, 6.0
28 7.6) (5.1,7.1) |-04| -6.6 0.03 Ref.
Decrease <0.9- 5.1 (4.2, 4.8
4.4% 27 6.1) (3.9,58) | -03| -6.0 0.04 0.88
Decrease > 4.4% 4.5 (4.0, 4.0
46 5.2) (3.4,45) |-0.6 | -14.1 | <0.001 0.10
(<0.001) | (0.087)
Exercise Estrone CONTROL 32.0 34.6
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 | 8.1 Ref.
Decrease <0.9% 36.7 35.1
45| (32.7,41.2) | (31.4,39.2) | -1.6 | -4.4 0.01 Ref.
Decrease <0.9- 31.0 29.6
4.4% 43 | (27.8,34.5) | (27.5,35.9) | -1.4 | -4.4 0.04 0.10
Decrease > 4.4% 36.6 36.3
11 | (28.5,47.1) | (30.8,42.9) | -0.3 | -0.8 0.35 0.67
(0.05) (0.737)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80| (9.6,12.3) | (10.2,12.8) | 0.5 | 4.9 Ref.
Decrease <0.9% 12.0 11.9
45 | (10.6,13.6) | (10.4,13.6) | -0.1 | -0.6 0.43 Ref.
Decrease <0.9- 10.4 10.0
4.4% 43| (9.1,11.9) | (8.8,11.2) |-0.4| -4.2 0.20 0.52
Decrease > 4.4% 12.8 11.0
11| (9.8,16.7) | (9.1,13.4) |-1.8| -14.0 0.01 0.04
(0.04") (0.087)




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% Cl) A | %A | P-value' | P-value*
Total CONTROL
Testosterone 22.8 23.2
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 | 1.8 Ref.
Decrease <0.9% 24.3 23.4
45 | (21.9,26.9) | (21.0,26.1) | -0.9 | -3.6 0.14 Ref.
Decrease <0.9- 23.2 22.9
4.4% 43 | (20.6, 26.1) | (19.6,26.8) | -0.3 | -1.2 0.60 0.68
Decrease > 4.4% 26.2 25.8
11| (19.3,35.7) | (20.3,32.9 |-04 | -1.6 0.66 0.80
(0.51) (0.67")
Androstenedione | CONTROL 48.7 49.4
(ng/mL) 80 | (43.9,54.0) | (45.4,53.7) | 0.7 | 15 Ref.
Decrease <0.9% 46.0 47.4
45 | (41.0,51.5) | (42.3,53.1) | 1.4 | 3.1 0.79 Ref.
Decrease <0.9- 50.5 49.0
4.4% 43 | (44.5,57.0) | (42.5,56.5) | -1.4 | -2.7 0.47 0.30
Decrease > 4.4% 59.4 63.3
11 | (49.3,71.6) | (50.3,79.7) | 39 | 6.6 0.64 0.74
(0.85") (0.847)
SHBG CONTROL 34.7 33.7
(nmol/L) 80 | (31.5,38.2) | (30.3,37.5) | -09 | -2.7 Ref.
Decrease <0.9% 38.2 36.9
45 | (34.1,42.8) | (33.1,41.3) | -1.3| -3.3 0.96 Ref.
Decrease <0.9- 40.7 40.0
4.4% 43 | (34.8,47.5) | (34.3,46.7) | -0.7 | -1.6 0.66 0.63
Decrease > 4.4% 36.2 40.2
11| (29.6, 44.2) | (32.0,50.6) | 4.0 | 11.1 0.002 0.002
(0.09") (0.027)




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% CI) A %A | P-value' | P-value*
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 80 | (0.27,0.34) | (0.29,0.36) |0.02| 6.3 Ref.
Decrease <0.9% 0.32 0.32
45| (0.28,0.36) | (0.27,0.37) | 0.00| 0.53 0.54 Ref.
Decrease <0.9- 0.26 0.25 -
4.4% 43 /(0.23,0.31) | (0.22,0.29) | 0.01| -3.6 0.20 0.46
Decrease > 4.4% 0.35 0.29
11 | (0.26,0.46) | (0.23,0.36) | -0.1 | -17.1 0.002 0.008
(0.02) (0.03")
Free CONTROL
Testosterone 4.9 51
(pg/mL) 80| (4.4,5.6) (4.6,5.7) 01| 26 Ref.
Decrease <0.9% S.1 5.0
45| (4.5,5.7) (45,55) |-01| -1.9 0.20 Ref.
Decrease <0.9- 4.6 4.6
4.4% 43| (4.1,5.2) (4.0,53) | 00| -04 0.57 0.78
Decrease > 4.4% 5.6 5.3
11| (4.0,7.9) (4.1,68) |-04| -6.8 0.23 0.53
(0.29) (0.747)
Diet+Exercise |EStrone CONTROL 32.0 34.6
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 | 8.1 Ref.
Decrease <0.9% 46.1 39.6
12 | (36.9,57.7) | (31.2,50.4) | -6.5 | -14.1 0.006 Ref.
Decrease <0.9- 37.3 32.8
4.4% 31| (32.5,42.8) | (29.3,36.9) | -45 | -120 | <0.001 0.77
Decrease > 4.4% 31.2 27.6
65 | (28.2,34.4) | (25.0,30.4) | -3.6 | -11.5 | <0.0001 0.70




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% CI) A %A | P-value' | P-value*
(<0.0001") | (0.727)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80| (9.6,12.3) | (10.2,12.8) | 0.5 | 4.9 Ref.
Decrease <0.9% 15.3 13.6
12 | (11.6,20.2) | (10.4,17.9) | -1.7 | -10.9 0.08 Ref.
Decrease <0.9- 12.8 10.4
4.4% 31| (11.1,14.8) | (9.0,11.9) | -2.4 | -19.0 | <0.001 0.30
Decrease > 4.4% 10.6 8.0
65 | (9.5,11.9) (7.2,9.0) | -2.6 | -24.1 | <0.0001 0.07
(<0.0001) | (0.07")
Total CONTROL
Testosterone 22.8 23.2
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 | 1.8 Ref.
Decrease <0.9% 32.1 27.6
12 | (24.4,42.3) | (21.6,35.4) | -4.5| -14.0 0.15 Ref.
Decrease <0.9- 24.2 228
4.4% 31| (21.3,27.4)| (20.2,25.8) | -1.3| -55 0.11 0.43
Decrease > 4.4% 22.9 21.5
65 | (20.7,25.3)| (19.4,23.9) | -1.4| -6.0 0.04 0.45
(0.05) (0.517)
Androstenedione | cCONTROL 48.7 49.4
(ng/mL) 80 | (43.9,54.0) | (45.4,53.7) | 0.7 | 15 Ref.
Decrease <0.9% 68.7 51.2 -
12 | (53.9,87.5)| (36.3,72.0) | 17.5| -255 0.006 Ref.
Decrease <0.9- 49.1
4.4% (43.2,55.7) 50.9
31 (45.3,57.1) | 1.8 | 3.6 0.75 0.004
Decrease > 4.4% 53.3 50.6
65 | (48.9,58.2) | (46.1,55.6) | -2.7 | -5.0 0.25 0.03




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% CI) A %A | P-value' | P-value*
(0.46") (0.247)
SHBG CONTROL 34.7 33.7
(nmol/L) 80 | (31.5,38.2) | (30.3,37.5) | -09 | -2.7 Ref.
Decrease <0.9% 34.1 35.7
12 | (26.5,43.9) | (28.8,44.2) | 1.6 | 4.6 0.09 Ref.
Decrease <0.9- 335 37.0
4.4% 31| (29.6,37.8) | (33.0,41.5) | 3.6 | 10.6 <0.001 0.27
Decrease > 4.4% 35.2 47.5
65 | (32.3,38.3) | (44.3,51.0) |12.3| 35.0 | (<0.0001 | <0.0001
(<0.0001") | (<0.00017)
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 80 | (0.27,0.34) | (0.29,0.36) | 0.02 6.3 Ref.
Decrease <0.9% 0.42 0.37 -
12 | (0.31,0.56) | (0.28,0.48) | 0.05| -11.7 0.06 Ref.
Decrease <0.9- 0.35 0.28 -
4.4% 31 (0.30,0.41) | (0.24,0.32) |0.08| -21.3 | <0.0001 0.02
Decrease > 4.4% 0.29 0.20 -
65 | (0.25,0.32) | (0.18,0.22) |0.09| -31.2 | <0.0001 0.006
(<0.0001") | (<0.017)
Free CONTROL
Testosterone 4.9 51
(pg/mL) 80 | (4.4,5.6) (4.6,5.7) 01| 26 Ref.
Decrease <0.9% 7.0 6.0
12| (5.3,9.4) (4.6,7.7) | -1.1| -15.3 0.10 Ref.
Decrease <0.9- 5.4 4.9
4.4% 31| (4.8,6.1) (4.3,55) | -05| -9.6 0.01 0.59




Baseline 12-months
Group Geometric Geometric
Mean Mean
Biomarker N | (95% CI) (95% CI) A %A | P-Value' | P-value®
Decrease > 4.4% 5.0 4.0
65| (4.5,5.5) (3.6,4.5) -0.9 | -18.7 <0.0001 0.73
(<0.0001") | (0.327)

"Testing difference in change from baseline to 12 months in hormones compared to Controls.
fTesting difference in change from baseline to 12 months in hormones compared to Weight Loss <5% Group, excluding Controls
Testing for a trend in change from baseline to 12 months in hormones from Controls through Weight Loss >=10% Group

“Testing for a trend in change from baseline to 12 months in hormones from >5% Weight Loss Group through Weight Loss >=10% Group




Supplementary Table 3: Change in sex hormone levels, stratified by tertile in-person contact session attendance (% Diet Adherence)

Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% CI) A %A | P-Valuet | P-valuet
Diet Estrone CONTROL 320 346
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 8.1 Ref.
<84.3% 37.0 32.3
41 (32.4,42.1) | (27.3,38.2) | -47 | -126 0.002 Ref.
84.3-106% 35.9 33.9
36 (32.1,40.1) | (31.1,36.9) | -20 | -56 0.03 0.25
>= 106% 32.7 29.7
38 | (28.5,37.6) | (25.6,34.4) | 3.1 | -9.4 0.001 0.90
(<0.01) | (0.987)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80| (9.6,12.3) | (10.2,12.8) | 05 4.9 Ref.
<84.3% 12.6 11.0
41(11.0,14.4) | (9.1,13.2) | -1.6 | -12.7 0.008 Ref.
84.3-106% 11.4 9.6
36 | (10.1,12.8) | (8.4,10.9) | -1.8 | -16.2 0.001 0.56
>= 106% 10.7 8.9
38| (9.2,12.6) | (7.7,10.4) | -1.8 | -16.7 0.0005 0.35
(0.0001) | (0.37")
Total CONTROL
Testosterone 228 232
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 1.8 Ref.
<84.3% 235 23.5
41 (20.3,27.1) | (20.0,27.6) | 0.05 | 0.22 0.19 Ref.
84.3-106% 24.0 24.5
36 | (20.5,28.2) | (20.9,28.7) | 0.4 1.9 0.62 0.09
>= 106% 24.1 22.9
38 | (20.8,27.8) | (19.8,26.5) | -1.1 | -4.7 0.14 0.81




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% CI) A %A P-Valuet | P-valuet
(0.33)) (0.677)
Androstenedione | CONTROL 0.49 0.49
(ng/mL) 80 | (0.44,0.54) | (0.45,0.54) | 0.01 1.5 Ref.
<84.3% 0.46 0.44
41(0.41,0.51) | (0.38,0.52) | -0.01 | -2.8 0.39 Ref.
84.3-106% 0.53 0.55
36 | (0.47,0.61) | (0.49,0.63) | 0.02 3.8 0.72 0.29
>=106% 0.55 0.55
38 | (0.47,0.65) | (0.48,0.63) 0 -0.8 0.75 0.68
(0.93") (0.767)
SHBG CONTROL 347 33,7
(nmol/L) 80| (31.5,38.2) | (30.3,37.5) | -09 | -2.7 Ref.
<84.3% 36.1 39.9
41 (31.5,41.4)| (34.2,46.5) | 3.8 10.5 0.02 Ref.
84.3-106% 34.1 42.7
36 | (29.3,39.8) | (38.0,48.0) & 8.6 25.1 | <0.0001 0.004
>= 106% 37.0 48.1
38| (32.4,42.3) | (41.6,55.6) | 11.0 | 29.8 | <0.0001 | 0.0004
(<0.0001") | (<0.0017)
Free Estradiol CONTROL 0.30 032
(pg/mL) 79 | (0.27,0.34) | (0.29,0.36) | 0.02 6.3 Ref.
<84.3% 0.34 0.28
41(0.29,0.39) | (0.23,0.35) | -0.05 | -15.2 0.002 Ref.
84.3-106% 0.31 0.24
36 | (0.27,0.36) | (0.21,0.28) | -0.07 | -21.4 | <0.0001 0.20
>= 106% 0.28 0.22
38| (0.24,0.34) | (0.18,0.26) | -0.07 | -24.2 | <0.0001 0.05
(<0.0001") | (0.05")




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% CI) A %A P-Valuet | P-valuet
Free CONTROL
Testosterone 4.9 51
(pg/mL) 80| (4.4,5.6) (4.6,5.7) 0.1 2.6 Ref.
<84.3% 5.0 4.8
41| (4.3,5.8) (4.0, 5.8) -0.2 -4.1 0.003 Ref.
84.3-106% 5.2 4.9
36| (4.5,6.2) (4.2,5.6) -0.4 -7.6 0.08 0.76
>= 106% 5.1 4.2
38| (4.3,5.9) (3.6, 5.0) -0.9 | -16.8 | <0.0001 0.02
(0.0001) | (0.017)
Diet+Exercise Estrone CONTROL 320 346
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 8.1 Ref.
<84.3% 36.9 33.2
33/(31.5,43.1) | (28.2,39.0) | -3.7 | -10.0 0.0005 Ref.
84.3-106% 33.2 29.8
43(29.6,37.3) | (26.5,335) | -34 | -10.3 0.0004 0.38
>=106% 325 28.8
40 | (28.5,36.9) | (25.5,32.6) | -3.6 | -11.2 0.0001 0.47
(0.0001) | (0.527)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80| (9.6,12.3) | (10.2,12.8) | 05 4.9 Ref.
<84.3% 12.6 10.7
33/(10.5,15.1) | (8.8,12.9) | -1.9 | -154 0.0003 Ref.
84.3-106% 11.0 9.2
43| (9.8,125) | (8.1,105) | -1.8 | -16.4 0.0001 0.47
40 | (9.6, 13.0) (7.2,9.7) -2.9 | -25.8 | <0.0001 0.44
(<0.0001") | (0.36")




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% CI) A %A P-Valuet | P-valuet
Total CONTROL
Testosterone 298 232
(ng/dL) 80 | (20.2, 25.7) | (20.8,25.9) | 0.4 1.8 Ref.
<84.3% 24.8 22.8
33 /(20.9,29.5) | (19.4,26.7) | 2.1 | -8.3 0.02 Ref.
84.3-106% 23.3 22.8
43| (20.8,26.2)| (20.4,253) | 0.6 | -2.5 0.30 0.11
>= 106% 23.8 221
40 | (21.1,26.9)| (19.1,255) | -1.7 | -7.3 0.04 0.42
(0.08) (0.54")
Androstenedione | CONTROL 0.49 0.49
(ng/mL) 80 | (0.44,0.54) | (0.45,0.54) | 0.01 | 15 Ref.
<84.3% 0.5 0.47
33 | (0.43,0.58) | (0.39,0.56) | -0.03 | -5.9 0.15 Ref.
84.3-106% 0.53 0.51
43 | (0.47,0.59) | (0.46,0.57) | -0.01 | -2.8 0.48 0.39
>= 106% 0.55 0.53
40 | (0.50,0.60) | (0.47,0.59) | -0.02 | -3.9 0.42 0.5
(0.43") (0.56")
SHBG CONTROL 34.7 337
(nmol/L) 80 | (31.5,38.2) | (30.3,37.5) | -0.9 | -2.7 Ref.
<84.3% 32.6 40.0
33 | (28.6,37.2) | (34.9,45.9) | 7.4 | 22.7 0.0001 Ref.
84.3-106% 33.6 40.6
43| (30.4,37.2) | (36.7,45.0) | 7.0 | 21.0 | <0.0001 0.62
>= 106% 35.8 47.4
40 | (32.0,40.1) | (43.2,51.9) 11.5 32.2 <0.0001 0.03
(<0.0001") | (0.02")




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% CI) A %A P-Valuet | P-valuef
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 80 | (0.27,0.34) | (0.29,0.36) | 0.02 6.3 Ref.
<84.3% 0.35 0.28
33[(0.29,0.42) | (0.22,0.34) | -0.07 | -20.5 <0.0001 Ref.
84.3-106% 0.30 0.24
43 |(0.27,0.34) | (0.21,0.27) | -0.06 | -21.3 <0.0001 0.60
>= 106% 0.30 0.20
40 | (0.26, 0.36) | (0.17, 0.24) -0.1 -32.2 <0.0001 0.25
(<0.0001") | (0.207)
Free CONTROL
Testosterone 4.9 51
(pg/mL) 80| (4.4,5.6) (4.6,5.7) 0.1 2.6 Ref.
<84.3% 5.6 4.7
33| (4.7,6.6) (4.05.5) -0.9 | -165 0.0007 Ref.
84.3-106% 5.2 4.6
43 | (4.6,5.8) (4.1,5.2) -0.6 | -10.9 0.002 0.20
>=106% 51 4.2
40 | (4.5,5.8) (3.6, 4.8) -1.0 | -18.9 | <0.0001 0.94
(<0.0001") | (0.747)

"Testing difference in change from baseline to 12 months in hormones compared to Controls.

ITesting difference in change from baseline to 12 months in hormones compared to the lowest adherence Group, excluding Controls

"Testing for a trend in change from baseline to 12 months in hormones from Controls through the highest adherence Group

“Testing for a trend in change from baseline to 12 months in hormones from the lowest adherence Group through the highest adherence

Group.




Supplementary Table 4: Change in sex hormone levels, stratified by percent change in absolute VO, MAX (L/min)

Baseline 12-months
Group Biomarker Geometric Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuet
Exercise Estrone CONTROL 32.0 34.6
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 26 8.1 Ref.
Decrease or 32.7 34.2
increase <3.5% | 24 | (27.8,38.4) | (29.6,39.5) | 1.6 4.8 0.58 Ref.
Increase <3.5- 34.1 31.1
14.3% 37 1 (29.9,38.8) | (27.5,35.3) | -29 | -86 0.0024 0.01
Increase > 14.3% 35.2 34.6
31 (30.8,40.1) | (30.3,39.4) | -06 | -1.7 0.14 0.31
(0.02) | (0.417)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80 | (9.6-12.3) | (10.2,12.8) | 05 4.9 Ref.
Decrease or 11.7 11.5
increase <3.5% | 24 | (9.9,13.9) | (9.8,135) | -02 | -15 0.32 Ref.
Increase <3.5- 10.6 10.3
14.3% 37| (9.2,12.3) | (9.1,11.7) | -03 | -3.2 0.23 0.73
Increase > 14.3% 11.6 11.1
31| (9.9,13.6) | (9.4,13.1) -05 | -4.2 0.28 0.68
(0.20) (0.707)
Total CONTROL
Testosterone 228 232
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 1.8 Ref.
Decrease or 20.1 21.1
increase <3.5% | 24 | (17.2,23.4) | (17.3,25.9) | 1.1 5.4 0.68 Ref.




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuet
Increase <3.5- 25.6 25.0
14.3% 37 1(22.9,28.8) | (22.1,28.3) | -0.7 | -2.6 0.34 0.33
Increase > 14.3% 26.0 24.7
31 (22.5,30.1) | (20.9,29.2) | -1.3 | -5.0 0.19 0.22
(0.14)) (0.227)
Androstenedione | CONTROL 0.49 0.49
(ng/mL) 80 | (0.44,0.54) | (0.45,0.54) | 0.01 1.5 Ref.
Decrease or 0.44 0.49
increase <3.5% | 24 | (0.4,0.48) | (0.43,0.56) | 0.05 | 11.2 0.14 Ref.
Increase <3.5- 0.51 0.5
14.3% 37 | (0.44,0.59) | (0.44,057) | -001| -1.8 0.58 0.05
Increase > 14.3% 0.55 0.55
31 (0.47,0.63) | (0.47,0.65) 0 0.6 0.88 0.13
(0.68") (0.177)
SHBG CONTROL 347 337
(nmol/L) 80 | (31.5,38.2) (30.3,37.5) | -09 | -27 Ref.
Decrease or 35.4 34.9
increase <3.5% | 24 | (20.7,42.2) | (29.4,41.3) | -05 | -1.4 0.72 Ref.
Increase <3.5- 38.4 37.8
14.3% 37| (33.4,44.2) | (32.9,43.4) @ -0.6 @ -1.6 0.64 0.97
Increase > 14.3% 42.6 42.5
31 (35.9,50.5) | (35.7,50.7) | -0.08 | -0.2 0.42 0.81
(0.42) (0.797)
Free Estradiol CONTROL 0.30 032
(pg/mL) 79 | (0.27,0.34) | (0.29,0.36) | 0.02 | 6.3 Ref.




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuet
Decrease or 0.31 0.31
increase <3.5% | 24 | (0.26,0.38) | (0.26, 0.37) 0 -0.9 0.3 Ref.
Increase <3.5- 0.28 0.27
14.3% 37 | (0.24,0.33) | (0.23,0.31) | -001| -2.6 0.24 0.72
Increase > 14.3% 0.29 0.28
31/(0.24,0.35) | (0.23,0.34) | -0.01| -4.3 0.26 0.61
(0.18) (0.627)
Free CONTROL
Testosterone 4.9 51
(pg/mL) 80| (4.4,5.6) (4.6,5.7) 0.1 2.6 Ref.
Decrease or 4.3 4.6
increase <3.5% | 24 | (3.6,5.1) (3.8, 5.6) 0.3 6.4 0.69 Ref.
Increase <3.5- 5.3 5.2
14.3% 37| (4.7, 6.0) (4.6, 5.9) 01 | -1.8 0.33 0.31
Increase > 14.3% 5.1 4.8
31| (4.4,5.9) (4.1,5.7) -03 | 51 0.12 0.15
(0.10) | (0.16")
Diet+Exercise |Estrone CONTROL 320 346
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 8.1 Ref.
Decrease or 355 30.4
increase <3.5% | 41 | (31.5,40.0) | (26.8,34.4) | -5.1 | -14.4 | <0.0001 Ref.
Increase <3.5- 32.7 206
14.3% 32| (27.9,38.3) | (25.6,34.3) | -3.1 | -94 0.001 0.22
Increase > 14.3% 33.6 30.5
31| (29.2,38.7) | (26.535.2) | -3.2 | -9.4 0.002 0.26
(<0.001) | (0.23")




Baseline 12-months
Group Biomarker Geometric Geometric
Mean Mean
N | (95% ClI) (95% CI) A %A P-Valuet | P-valuet
Estradiol CONTROL 10.9 11.4
(pg/mL) 80| (9.6,12.3) | (10.2,12.8) 0.5 4.9 Ref.
Decrease or 11.9 8.7
increase <3.5% | 41 | (10.3,13.8) | (7.5,10.2) | -3.2 | -26.9 | <0.0001 Ref.
Increase <3.5- 10.6 8.4
14.3% 32| (9.0,12.4) | (7.2,10.0) | -2.1 | -20.1 | <0.0001 0.23
Increase > 14.3% 12.3 10.6
31/(105,14.4) | (9.1,12.4) | -1.7 | -13.7 0.006 0.05
(<0.001) | (0.05")
Total CONTROL
Testosterone 228 23.2
(ng/dL) 80 | (20.2,25.7) | (20.8, 25.9) 0.4 1.8 Ref.
Decrease or 24.6 22.6
increase <3.5% | 41 | (21.7,27.9) | (20.0,25.6) | -2.0 | -8.1 0.02 Ref.
Increase <3.5- 22.6 20.5
14.3% 32/(19.8,25.8) | (17.7,23.7) | -21 | -94 0.007 0.76
Increase > 14.3% 23.3 23.9
31(20.4,26.7) | (20.7,27.6) 0.6 2.7 0.90 0.025
(0.48) | (0.04%)
Androstenedione | CONTROL 0.49 0.49
(ng/mL) 80 | (0.44,0.54) | (0.45,0.54) | 0.01 1.5 Ref.
Decrease or 0.54 0.49
increase <3.5% | 41 | (0.48,0.61) | (0.44,0.56) | -0.05 | -9.0 0.11 Ref.
Increase <3.5- 0.51 0.48
14.3% 32 1(0.45,058) | (0.43,0.54) | -0.03| -6.5 0.19 0.71




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuet
Increase > 14.3% 0.54 0.57
31| (0.48,0.62) | (0.48,0.66) | 0.02 4.3 0.72 0.09
(0.95) (0.107)
SHBG CONTROL 34.7 33.7
(nmol/L) 80| (31.5,38.2) | (30.3,37.5) | -09 | -2.7 Ref.
Decrease or 34.8 41.2
increase <3.5% | 41 | (31.5,38.6) | (36.9,45.9) | 6.3 | 18.1 | <0.0001 Ref.
Increase <3.5- 34.0 43.3
14.3% 32 (29.9,38.8) | (38.5,48.8) | 9.3 | 27.4 | <0.0001 0.15
Increase > 14.3% 33.3 43.4
31| (29.2,38.0) | (39.1,48.3) | 10.1 | 30.4 | <0.0001 0.07
(<0.0001") | (0.06")
Free Estradiol CONTROL 0.30 032
(pg/mL) 79 | (0.27,0.34) | (0.29,0.36) | 0.02 6.3 Ref.
Decrease or 0.32 0.22
increase <3.5% | 41 | (0.28,0.38) | (0.19,0.26) | -0.1 | -30.8 | <0.0001 Ref.
Increase <3.5- 0.29 0.21
14.3% 32 |(0.24,0.34) | (0.18,0.26) | -0.07 | -26.0 | <0.0001 0.40
Increase > 14.3% 0.34 0.27
31 (0.28,0.40) | (0.23,0.32) | -0.07 | -20.4 0.0001 0.11
(<0.0001)) | (0.127)
Free CONTROL
Testosterone 49 51
(pg/mL) 80 | (4.4,5.6) (4.6,5.7) 0.1 2.6 Ref.
Decrease or 5.4 4.6
increase <3.5% | 41 | (4.8, 6.0) (4.0,5.1) -0.8 | -15.4 | <0.0001 Ref.




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuet
Increase <3.5- 5.0 4.0
14.3% 32| (4.4,5.7) (3.4, 4.7) -1.0 | -19.2 | <0.0001 0.35
Increase > 14.3% 5.2 4.7
31| (4.4,6.1) (4.0, 5.5) -05 | -9.0 0.01 0.16
(<0.001) | (0.217)

"Testing difference in change from baseline to 12 months in hormones compared to Controls.

ITesting difference in change from baseline to 12 months in hormones compared to Decrease or Increase <3.5% Group, excluding
Controls
:I'esting for a trend in change from baseline to 12 months in hormones from Controls through increase >= 14.3% Group

Testing for a trend in change from baseline to 12 months in hormones from Decrease or Increase <3.5% Group through Increase >=
14.3% Group.



Supplementary Table 5;: Change in sex hormone levels, stratified by change in steps/day

Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% Cl) (95% CI) A %A | P-Valuet | P-valuet
Exercise Estrone CONTROL 32,0 346
(steps/day)  |(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 8.1 Ref.
<2000 steps/day 33.7 33.1
26 | (29.2,38.9) | (28.5,38.4) | -06 | -1.9 0.11 Ref.
2000-5000 33.2 32.0
steps/day 35| (28.9,38.1) | (27.9,36.8) | -1.1 | -3.4 0.03 0.77
>5000 steps/day 34.1 35.1
21 | (28.8,40.5) | (30.3,40.7) | 1.0 2.9 0.48 0.49
(0.15)) (0.527)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80 | (9.6-12.3) | (10.2,12.8) | 0.5 4.9 Ref.
<2000 steps/day 11.3 11.4
26 | (9.6,13.3) | (9.9,13.2) 0.1 1.0 0.67 Ref.
2000-5000 11.3 10.7
steps/day 35| (9.6,13.3) | (9.2,125) | -06 | -55 0.10 0.26
>5000 steps/day 10.0 10.1
21| (8.3,12.1) | (8.3,12.3) | 0.09 0.9 0.71 0.99
(0.31) (0.93")
Total CONTROL
Testosterone 228 232
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 1.8 Ref.
<2000 steps/day 24.9 25.3
26 | (21.9,28.3) | (22.3,28.7) | 0.4 1.7 0.95 Ref.




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuef
2000-5000 24.3 24.8
steps/day 35 (21.0,28.3) | (21.0,29.3) | 0.5 2.0 1.0 0.96
>5000 steps/day 25.3 24.6
21| (21.3,30.0) | (21.0,28.9) | -06 | -2.6 0.37 0.51
(0.56") (0.537)
Androstenedione | CONTROL 0.49 0.49
(ng/mL) 80 | (0.44,0.54) | (0.45,0.54) | 0.01 1.5 Ref.
<2000 steps/day 0.53 0.54
26 | (0.44,0.63) | (0.45,0.65) | 0.01 1.9 0.97 Ref.
2000-5000 0.48 0.47
steps/day 35 (0.43,0.54) | (0.42,0.53) | -0.01 | -1.3 0.61 0.67
>5000 steps/day 0.56 0.59
21| (0.49,0.65) | (0.51,0.69) | 0.03 | 4.7 0.67 0.75
(0.95) (0.797)
SHBG CONTROL 34.7 33.7
(nmoliL) 80 | (31.5,38.2)  (30.3,37.5) | -0.9 | -2.7 Ref.
<2000 steps/day 42.9 40.7
26 | (34.5,53.4) | (33.1,50.1) | -2.2 | -5.0 0.56 Ref.
2000-5000 42.6 43.1
steps/day 35| (37.8,47.9) | (38.1,48.8) | 0.5 1.2 0.17 0.06
>5000 steps/day 35.1 37.7
21| (29.2,42.2) | (31.4,45.3) | 2.7 7.6 0.01 0.003
(0.01) (<0.017)
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 79 | (0.27,0.34) | (0.29,0.36) | 0.02 6.3 Ref.
<2000 steps/day 0.28 0.29
26 | (0.23,0.34) | (0.24,0.35) | 0.01 3.2 0.94 Ref.




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuef
2000-5000 0.29 0.27
steps/day 35| (0.24,0.34) | (0.23,0.32) | -0.02| -6.1 0.07 0.11
>5000 steps/day 0.27 0.27
21 (0.22,0.34) | (0.21,0.34) 0 -1.3 0.51 0.57
(0.18") (0.517)
Free CONTROL
Testosterone 4.9 51
(pg/mL) 80| (4.4,5.6) (4.6,5.7) 0.1 2.6 Ref.
<2000 steps/day 4.8 5.0
26 | (4.3,5.4) (4.4,5.7) 0.2 4.8 0.79 Ref.
2000-5000 4.8 4.9
steps/day 35| (4.2,5.6) (4.2,5.7) 0.06 1.3 0.76 0.63
>5000 steps/day 5.5 5.2
21| (4.6,6.6) (4.4,6.1) -03 | 58 0.08 0.08
(0.20) (0.097)
Diet+Exercise | Estrone CONTROL 320 346
(steps/day)  [(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 8.1 Ref.
<2000 steps/day 34.5 30.1
24 |(29.7,40.1) | (25.1,36.0) | -4.4 | -12.9 0.0006 Ref.
2000-5000 34.2 29.4
steps/day 36 | (29.4,39.8) | (25.5,33.8) | -49 | -143 | <0.0001 0.78
>5000 steps/day 32.9 30.5
38|(29.0,37.4) | (27.1,343) | -24 | -73 0.003 0.28
(0.0004) | (0.217)
Estradiol CONTROL 10.9 11.4
(pg/mL) 80| (9.6,12.3) | (10.2,12.8) | 05 4.9 Ref.




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuef
<2000 steps/day 11.6 9.0
24| (9.8,13.8) | (7.5,10.8) | -2.6 | -22.5 | <0.0001 Ref.
2000-5000 12.6 9.7
steps/day 36| (10.9,14.6) | (8.3,11.4) | -2.9 | -23.0 | <0.0001 0.92
>5000 steps/day 10.7 8.6
38| (9.1, 12.5) (7.4,9.9) 21 | -19.7 0.002 0.69
(0.0001) | (0.67")
Total CONTROL
Testosterone 228 232
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 1.8 Ref.
<2000 steps/day 22.9 21.4
24 | (19.9,26.5) | (18.7,24.6) | -15 | -6.6 0.12 Ref.
2000-5000 24.2 223
steps/day 36| (21.2,27.6) | (19.4,256) | -1.9 | -7.9 0.02 0.82
>5000 steps/day 23.3 23.0
38| (20.4,26.7) | (19.9,26.6) | -04 | -15 0.43 0.36
(0.20) (0.297)
Androstenedione | CONTROL 0.49 0.49
(ng/mL) 80 | (0.44, 0.54) | (0.45,0.54) | 0.01 1.5 Ref.
<2000 steps/day 0.54 0.49
24 | (0.45,0.64) | (0.41,0.60) | -0.04 | -8.1 0.25 Ref.
2000-5000 0.50 0.48
steps/day 36 | (0.44,0.56) | (0.42,0.55) | -0.01| -2.7 0.51 0.54
>5000 steps/day 0.57 0.54
38| (0.50,0.63) | (0.49,0.60) | -0.02 | -4.3 0.39 0.67
(0.39) (0.717)




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuef
SHBG CONTROL 34.7 33.7
(nmol/L) 80 | (31.5,38.2) | (30.3,37.5) | -09 | -2.7 Ref.
<2000 steps/day 33.8 37.6
24 | (28.4,40.3) | (32.4,43.7) | 3.8 11.2 0.005 Ref.
2000-5000 36.2 44.2
steps/day 36 | (32.8,40.1) | (40.0,48.8) | 7.9 21.9 | <0.0001 0.09
>5000 steps/day 32.8 45.3
38 (29.6,36.4) | (41.3,49.7) | 12.4 | 37.9 | <0.0001 0.0002
(<0.0001") | (<0.0001")
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 79 | (0.27,0.34) | (0.29,0.36) | 0.02 6.3 Ref.
<2000 steps/day 0.32 0.24
24 |(0.26,0.38) | (0.19,0.29) | -0.08 | -24.6 | <0.0001 Ref.
2000-5000 0.34 0.25
steps/day 36 | (0.29,0.40) | (0.21,0.29) | -0.1 | -27.9 | <0.0001 0.54
>5000 steps/day 0.30 0.21
38 (0.25,0.35) | (0.18,0.25) | -0.08 | -27.5 | <0.0001 0.68
(<0.0001) | (0.727)
Free CONTROL
Testosterone 4.9 51
(pg/mL) 80| (4.4,5.6) (4.6,5.7) 0.1 2.6 Ref.
<2000 steps/day 5.0 4.5
24| (4.5,5.7) (4.0,5.1) -0.5 | -10.6 0.001 Ref.
2000-5000 5.2 4.4
steps/day 36 | (4.5, 6.0) (3.7,51) | -0.9 | -16.4 | <0.0001 0.27
>5000 steps/day 5.3 4.4
38| (4.6, 6.0) (3.8,5.2) -0.8 | -15.5 | <0.0001 0.32




Baseline 12-months

Group Biomarker Gel\zmetric Gel\cA)metric
ean ean
N | (95% CI) (95% ClI) A %A P-Valuet | P-valuef

(<0.0001) | (0.37")

"Testing difference in change from baseline to 12 months in hormones compared to Controls.

*Testing difference in change from baseline to 12 months in hormones compared to <2000 Steps/Day Group, excluding Controls
"Testing for a trend in change from baseline to 12 months in hormones from Controls through > 5000 Steps/Day Group

“Testing for a trend in change from baseline to 12 months in hormones from <2000 Steps/Day Group through > 5000 Steps/Day Group.



Supplementary Table 6. Change in sex hormone levels, stratified by exercise adherence (mins/wk)

Baseline 12-months
Group Biomarker Geometric Geometric
Mean Mean P-
N | (95% CI) (95% CI) A %A P-Valuet | valuet
Exercise Estrone CONTROL 320 346
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 8.1 Ref.
<= 154 mins/wk 38.2 35.7
38| (34.1,42.7)| (31.4,405) | -25 | -65 0.04 Ref.
154-196 mins/wk 35.6 33.1
38 | (31.4,40.4) | (28.9,37.9) | -25 | -7.1 0.006 0.71
>196 mins/wk 30.5 30.5
34 | (26.9,34.6) | (27.0,34.5) | -0.02 -0.06 0.16 0.42
(0.05) (0.39")
Estradiol CONTROL 10.9 11.4
(pg/mL) 80| (9.6-12.3) | (10.2,12.8) | 05 4.9 Ref.
<= 154 mins/wk 13.0 12.1
38 | (11.5,14.7) | (105,13.9) | -09 | -7.1 0.08 Ref.
154-196 mins/wk 11.7 11.5
38 | (10.1,13.6) | (10.0,13.2) | -0.2 | -1.9 0.30 0.32
>196 mins/wk 9.9 9.6
34| (8.6,11.3) | (8.3,11.1) -03 | -2.8 0.30 0.44
(0.28") (0.477)
Total CONTROL
Testosterone 228 239
(ng/dL) 80 | (20.2,25.7)| (20.8,25.9) | 0.4 1.8 Ref.
<= 154 mins/wk 26.5 22.9
38 | (23.4,30.1) | (19.1,27.4) | -3.7 | -13.8 0.06 Ref.
154-196 mins/wk 23.5 241
38 | (20.6, 26.8) | (20.6,28.3) | 0.6 2.7 0.92 0.11
>196 mins/wk 24.3 23.5
34| (21.4,27.7)| (20.8,26.6) | -0.8 | -3.3 0.24 0.36




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean P-
N | (95% CI) (95% CI) A %A P-Valuet | valuet
(0.50) (0.39")
Androstenedione | CONTROL 0.49 0.49
(ng/mL) 80 | (0.44,0.54) | (0.45,0.54) | 0.01 | 1.5 Ref.
<= 154 mins/wk 0.48 0.44
38 | (0.43,0.55) | (0.38,0.51) | -0.04  -8.4 0.46 Ref.
154-196 mins/wk 0.49 0.49
38 | (0.43,0.57) | (0.42,0.57) | -0.01| -1.1 0.67 0.81
>196 mins/wk 0.53 0.56
34| (0.47,0.60) | (0.49,0.63) | 0.02 4.0 0.69 0.31
(0.85) (0.297)
SHBG CONTROL 347 337
(nmol/L) 80 | (31.5,38.2) | (30.3,37.5) | 0.9 | -2.7 Ref.
<= 154 mins/wk 39.8 38.8
38 | (34.2,46.3) | (32.3,46.6) | -09 | -2.4 0.95 Ref.
154-196 mins/wk 35.0 36.0
38| (30.5,40.2) | (31.3,41.4) | 1.0 2.8 0.06 0.16
>196 mins/wk 43.4 42.3
34| (37.550.4) | (36.9,485) | -11 | -2.6 0.88 0.86
(0.44") (0.917)
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 79 (0.27,0.34) | (0.29,0.36) | 0.02 | 6.3 Ref.
<= 154 mins/wk 0.33 0.31
38 (0.29,0.39) | (0.27,0.37) | -0.02| -6.5 0.08 Ref.
154-196 mins/wk 0.32 0.31
38| (0.27,0.37) | (0.26,0.36) | -0.01| -2.8 0.20 0.44
>196 mins/wk 0.25 0.24
34 | (0.21,0.29) | (0.21, 0.29) 0 -1.6 0.39 0.40
(0.30) (0.427)




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean P-
N | (95% CI) (95% CI) A %A P-Valuet | valuet
Free CONTROL
Testosterone 4.9 5.1
(pg/mL) 80 | (4.4,5.6) (4.6,5.7) 0.1 2.6 Ref.
<= 154 mins/wk 5.4 4.7
38| (4.7,6.1) (4.0, 5.4) -0.7 | -13.0 0.05 Ref.
154-196 mins/wk 5.1 5.2
38| (4.5,5.7) (4.4, 6.0 0.07 1.3 0.77 0.19
>196 mins/wk 4.7 4.7
34| (4.1,5.5) (4.1,5.3) |-0.08 | -1.7 0.29 0.26
(0.45") (0.29)
Diet+Exercise |Estrone CONTROL 320 346
(pg/mL) 80 | (28.6,35.8) | (31.4,38.1) | 2.6 8.1 Ref.
<= 154 mins/wk 34.7 30.1
39 | (30.7,39.3) | (27.1,33.4) | -4.7 | -13.4 | <0.0001 Ref.
154-196 mins/wk 34.0 32.1
36 | (29.4,39.2) | (28.0,36.7) | -19 | -5.6 0.01 0.03
>196 mins/wk 33.2 28.7
41(29.1,37.9) | (25.0,32.9) | -45 | -135 <0.0001 0.54
(<0.0001) | (0.67")
Estradiol CONTROL 10.9 114
(pg/mL) 80 | (9.6-12.3) | (10.2,12.8) | 05 4.9 Ref.
<= 154 mins/wk 11.5 9.3
39| (9.9,13.4) | (7.9,10.9) | -2.2 | -19.4 <0.0001 Ref.
154-196 mins/wk 11.4 9.5
36| (9.7,13.3) | (8.1,11.3) | -1.8 | -16.2 0.0002 0.26
>196 mins/wk 11.7 8.8
411(10.1,13.4) | (7.7,10.1) 29 | -245 0.0001 0.68
(<0.0001) | (0.627)




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean P-
N | (95% CI) (95% CI) A %A P-Valuet | valuet
Total CONTROL
Testosterone 228 232
(ng/dL) 80 | (20.2,25.7) | (20.8,25.9) | 0.4 | 18 Ref.
<= 154 mins/wk 25.9 23.3
39 | (22.4,30.0) | (20.7,26.3) | -2.6 | -10.0 0.004 Ref.
154-196 mins/wk 22.5 22.8
36 | (19.6,25.8) | (19.8,26.2) | 0.3 1.2 0.84 0.008
>196 mins/wk 234 21.7
41 (20.8,26.3) | (18.9,24.9) | -1.7 | -7.1 0.03 0.21
(0.13) (0.297)
Androstenedione | CONTROL 0.49 0.49
(ng/mL) 80 | (0.44,0.54) | (0.45,054) | 0.01 | 15 Ref.
<= 154 mins/wk 0.54 0.51
39 | (0.47,0.63) | (0.46,0.56) | -0.04 | -6.8 0.04 Ref.
154-196 mins/wk 0.51 0.54
36 | (0.45,0.59) | (0.47,0.63) | 0.03 5.8 0.56 0.02
>196 mins/wk 0.52 0.48
41| (0.48,0.57) | (0.42,0.55) | -0.04 | -8.1 0.13 0.66
(0.35) (0.827)
SHBG CONTROL 347 337
(nmol/L) 80 | (31.5,38.2)| (30.3,37.5) | -09 | -2.7 Ref.
<= 154 mins/wk 35.1 43.4
39| (31.4,39.2) | (38.9,48.6) @ 84 23.9 <0.0001 Ref.
154-196 mins/wk 31.6 39.4
36 | (28.0,35.8) | (34.9,44.4) | 7.7 245 <0.0001 0.32
>196 mins/wk 354 45.7
41| (31.8,39.4) | (41.6,50.2) | 10.4 | 29.3 <0.0001 0.1
(<0.0001") | (0.097)




Baseline 12-months
Group Biomarker Geometric | Geometric
Mean Mean P-
N | (95% CI) (95% CI) A %A P-Valuet | valuet
Free Estradiol CONTROL 0.30 0.32
(pg/mL) 79 | (0.27,0.34) | (0.29,0.36) | 0.02 6.3 Ref.
<= 154 mins/wk 0.31 0.24
39 | (0.27,0.36) | (0.20,0.27) | -0.08 | -24.7 <0.0001 Ref.
154-196 mins/wk 0.32 0.25
36 | (0.27,0.38) | (0.21,0.30) | -0.07 | -21.6 <0.0001 0.40
>196 mins/wk 0.32 0.22
41(0.27,0.37) | (0.19,0.26) | -0.1 | -30.6 <0.0001 0.48
(<0.0001") | (0.427)
Free CONTROL
Testosterone 4.9 51
(pg/mL) 80 | (4.4,5.6) (4.6,5.7) 0.1 2.6 Ref.
<= 154 mins/wk 5.7 4.6
39 | (4.9, 6.5) (4.1,5.2) -1.1 | -18.8 <0.0001 Ref.
154-196 mins/wk 5.1 4.7
36 | (4.4,5.9) (4.0,5.4) -04 | -85 0.02 0.03
>196 mins/wk 5.1 4.2
41| (4.5,5.7) (3.6, 4.8) 09 | -17.9 <0.0001 0.59
(<0.0001) | (0.73")

Testing difference in change from baseline to 12 months in hormones compared to Controls.

*Testing difference in change from baseline to 12 months in hormones compared to the lowest adherence Group, excluding Controls

"Testing for a trend in change from baseline to 12 months in hormones from Controls through the highest adherence Group

"Testing for a trend in change from baseline to 12 months in hormones from the lowest adherence Group through the highest adherence

Group.




