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Figure 2. Model-predicted trajectories of body composition and body weight outcomes relative to the time prior to or after the FMP, SWAN. Val-

ues shown are for an average study participant (i.e., with each model covariate set at its analysis sample mean). Covariates were age at FMP, race,
SWAN study site, and HT use.
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Table 1. Subject characteristics

MENOPAUSE AND APPENDICULAR LEAN MASS

1375

Pre EPeri LPen EPost LPast
Varahle n =30 n =3l n =30 n =26 n =27 P Value
Age, yr I+ 6 503 504 5513 62 4 < (.01
Weight, kg 659 £ 98 T71.3 £ 109 673119 718+ 129 66.6 = 14.0 0.19
Height, cm 165 + 6 165 * 6 166 =7 65 * 6 16l =7 0.053
BMIL. kg.'rml 243+ 38 26.1 =39 245+39 266 £ 5.1 257 = 5.1 0.21
WC. cm Eﬂiﬁ + 8.0 84.4 + 10.4 EE-EL"} EE + 139 83.5 = 10.7 (.23
Total lean mass, kg 422 £ 1316 443 £ 5.7 405 £ 5.1 423 £ 6.3 055 <01
ALM, kg 178 £ 1.7 18.7 2.7 16.8 2.7 17.6 = 3.1 16.0 = 2.6 <001
otal Tal mass, kg o= 1.1 4769 45z fl 480 a7 =06 010
Trunk fat mass, kg 9540 12.1 £ 4.2 120 = 4.6 13.2 £ 4.8 124 =49 < (.05
Estradiol, pg.l'mL"'h 79 [64, 110] TO[37, 141] 34110, 94] 1110, 15] 1010, 14] <(0.001
Estrone, ng}'dL"'h' 61 [41, 70] 60 [34, 88] 43 [30, 69] 26 [24, 33] 26 [23, 37] < 0.1
FSH. |..L]U.I’mLh' 6534 22.0 = 30.0 64.1 £ 355 721 £ 26.1 841 £ 333 <001
Progesterone, rl_E,J"dL“"h 0.4 [0.2, 0.6] 0.5[0.2,0.8] 0.3 [0.2, 0.5] 0.3[0.1,04] 0.2 0.1, 0.4] <001
Testosterone, Ilg.l’dL“'h 24 [22, 33] 22117, 35] 20[17, 25] 1817, 23] 17 [17, 35] 0.32
VO2peak, mL-Is:g'J-mirl_"' 31.2 £ 64 283+ 48 271559 26336 24772 < (.01

Data are means * standard deviation or “median [interquartile range] for n subjects. ®n = 118, “n = 139.ALM, appendicular lean mass; BMI, body mass index;
EPen, early perimenopausal; EPost, early postmenopausal; FSH, follicle stimulating hormone; LPeri, late perimenopausal; LPost, late postmenopausal; Pre,
premenopausal; Voopeak, peak aerobic capacity; WC, waist circumference. Significant P values are in bold.



Table 2. Prevalence of sarcopenia

Pre EPeri LPeri EPost LPost
Variahle n = 3l n = 3l n = 30 n =26 n =27
Below 5.31 l:g}'m‘! of ALM®
Sarcopenic, n (%) 0 (i 0 {0y 310 5(11.5) 5(18.5)
Below 5.67 l:gx"m‘! of ALMi"
Sarcopenic, n (%) 2(6.7 1(3.2) O (30.0) T(26.9) 9(33.3)

n = no. of subjects. ALMi, appendicular lean mass adjusted by square of height (m®); EPeri, early perimenopausal; EPost, early postmenopausal; LPeri. late
perimenopausal; LPost, late postmenopausal; Pre, premenopausal. A cut point from Fielding et al. (3) and Newman et al. (27); "=2 SD below the premenopausal
group of the present study.
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Figure 1. Menopause-related changes on muscle mass and its impacts on different characteristics that contribute to quality of life.
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Fig. 1. A) BMD at the spine [lumbar (L) vertebrea] and hip (femur neck, Ward’s triangle, trochanter, Troch, and cortical diaphysis, Diap), B), BM(A)D
at the spine of pre- (n = 30) and postmenopausal women (n = 30). Mean = SD ***p << 0.001 *#*p < 0.01.
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Figure 2. Population mean urine NTX, serum estradiol, and serum
FSH levels in relation to years from FMP in the women who
experienced a natural FMP (n = 918). The dashed lines denote the
95% confidence intervals.



SUPPLEMENTARY FIGURE 1: Age-adjusted values of visceral adipose tissue stratified by menopausal hormone therapy status.
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Figure 2. Summary Meta-analysis of the Association Between Hormone Therapy (HT) Intervention and Muscle Mass Outcomes

Receiving HT Mo HT

Mean (SD) LBM Mean (SD) LBEM Mean LBEM Difference
Study Difference, kg Total  Difference, kg Total  (95%CI)
Hassager and Christiansen,*® 1989  (1)0.19(2.15) 32 0.33(2.13) 58 -0.14 {-1.06 to 0.78)
Hassager and Christiansen, 58 1989  (2)0.81 (1.65) 20 0.33(2.13) 58 0.48 (-0.43 to 1.39)
Haarho ot al 48 1991 (1) -0.20{5.20) 19 -0.70(3.85) 24 0.50 (-2.30to 3.30)
Haarbo ot al, 8 1991 (220,60 (3.70) 19 -0.70(3.85) 24 1.30 (-1.00 to 3.60)
Aloia et al 50 1995 -1.06 {1.64) 30 -0.75(1.59) 28 -0.31{-1.14t0 0.52)
Evans et al,5! 2001 1.10 (1.90) 15 0.50(1.40) 19 0.60 (-0.55 to 1.75)
Sipild et al 32 2001 1.10(4.25) 15 -0.30(4.65) 15 1.40(-1.79 to 4.59)
Sgrensen et al 3% 2001 0.35 (0.86) 7 -1.00(1.58) 7 1.34 (0,01 to 2.67)
Blackman et al %7 2002 1.20 (4.58) 19 0.40{3.93) 14 0.80(-2.111t03.71)
lensen et al, % 2003 0.15(1.77) 268 -0.02 (2.33) 353 0.20(-0.12 to 0.52)
Kenny et al, 30 2005 -0.30{3.37) 71 -0.50(3.30) &8 0.20(-0.91 to 1.31)
Pollanen et al, 3! 2007 1.00 (4.00) 10 -1.40(3.100 5 2.40(-1.28 to 6.08)
Thorneycroft et al,*? 2007 (1A} -0.12(1.87) 97 0.19{1.55)y 94 -0.31 {-0.80 to 0.18)
Tharneycroft et al, 33 2007 (1B} 0.26 (1.56) 85 0.19(1.55) 54 0.07 (-0.37 to 0.51)
Tharneycroft et al, 33 2007 (1C) -0.04 {1.51) &9 0.19(1.55) 54 -0.23 {-0.67 to 0.21)
Tharneycroft et al, 33 2007 (2A4)0.55(1.48) B6 0.19(1.55) 54 0.36 (-0.08 to 0.80)
Tharneycroft et al, 33 2007 (2B)0.10(1.47) 06 0.19{1.55) 94 -0.09 {-0.52 to 0.34)
Tharneycroft et al, 33 2007 (2C)0.13(1.45) 04 0.1%9{1.55) 94 -0.06 {-0.49 to 0.37)
Tharneycroft et al, 33 2007 (2D)0.16(1.39) 98 0.19{1.55) 94 -0.03 {-0.45 to 0.39)
Bea et al, % 2011 (1) -0.44{2.28) 453 -0.50(2.45) 474 0.06 (-0.24 to 0.36)
Bea et al, % 2011 (2)-0.29(1.99) 543 -0.40(2.15) 471 0.11(-0.15t0 0.37)
Total 2176 2276 0.06 (-0.05to 0.18)

Heterogeneity ¥2=17.37; di=20 (P=_63); 12=0%
Test for overall effect Z=1.12 (P=_28)
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HORMONE THERAPY ON BONE FRACTURES

Study %
ID RR (95% CI) Weight
WHII (2003 ) 0.78(0.71,085) 63.98 H RT
DOPS (2000) 0.82(0.53,1.25) 299
The PEPI Trial Group (1996) 066 (0.31,1.400 1.0
The HERS Group (2001) 0.93(0.75,1.16) 103
WISDOM team (2007) 0.59(0.41,084) 515
SL Greenspan (2003) 0.56(0.25,1.23) 112
R Civitelli (2002) 0.33(0.00,7.92) oM
The ESPRIT team (2002) — 0.60(0.29,1.26) 1.27
OSTPRE Study Group (1998) —— 044 (0.23,086) 188
PERF Study Group (2004) -l 0.52(0.34,081) 296
LE Machtigall (1979) € + : 0.07 (0.00,1.15) 052
5] Wimalawansa (1998) —r 0.50(0.15,1.70) 042
P Alexandersen (1999) ——l 0.44(0.18,1.07) 092
JM Aitken (1973 ) + | 0.19(0.01,397) 018
P Eiken (1997) —_— 0.18(0.04,0.85) 0.54
SR Weiss (1999) : 1.07 (0.11,10.03) 0.10
P Ravn (1999) — 0.59(0.24,145) 098
DM Herrington (2000) — 0.45(0.22,090) 138
BJ Orr—=Walker (2000) . + 2.181(0.23, 20.84) 007
RA Mulnard (2000) * 1.46 (0.06, 35.13) 0.05
RR Recker (1999) —_— 1.17(0.41,3.28) 042
PD Delmas (2000} *-— 0.25(0.02, 268) 0.19
E/O5G (1997) —_— 0.51(0.09,3.01) 021
NH Bjarnason (2000) e 1.46(0.17,12.72) 0.10
R Lindsay (1990) + : 0.50 (0,05, 517 014
M Notelovitz (2002) —— 0.19(0.06,062) 074
MC Tierney (2009) e 0.44(0.12,1.64) 048
P Veerus (2006) — 0.55(0.30,1.03) 18
Owerall {l-squared = 19.8%, P=0.176) + 0.74(0.69,0.80) 100,00
(]
I L
00387 1 259
Favors HT Favors placebo

3. 2. Forest plot of the association between HT and total fractures. 1D, study [D; HT, hormone therapy; RR, relative risk.
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Fig. 2. Forest plot of randomised controls trials investigating the effect of exercise training vs control on waist circumference using the random effects model. There are a total of 21
studies reporting changes in waist circumference (cm). Megative values favour exercise intervention on the left side. 95% CI: 95% confidence interval; MD: mean difference; SD:
standard deviation.
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Fig. 3. Forest plot of the effects of resistance training volume on muscle hypertrophy. A - Low volume resistance training (LVRT) vs Control and B - High volume
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IVhet Analysis of Change of Bone Mineral Density of Hip

Ld
Exercise
EG ca
Mean 5D Mean SD SMD [F5%:C1)
Belic (2014) 0,000 0.042 0.090 0.333 } § 0.36 [-1.25, 0.52]
Bemben (2010 -0.003 014 -0.002 0.010 k 1 | -0.08 [-0.78, 0.83]
Bemben (2000HL) -0.002 0,035 -0.006 0.031 F - i 011 [-0.85, 1.17]
Bemben (2000HR) 0.003 0035 -0.006 0031 f . 0.25 [-0.72, 1.22]
Bergstndm (2008) 0,005 0.018 -0.003 009 e 0.43 [ 0.05, 0.81]
Bollon (2012) 0,004 noig -0.007 0014 | ——y 0.82[0.17, 1.48]
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De Olveira (2018) 0,020 0,030 0,000 0.010 i} - i 0.87[0.17, 1.58)]
Duff [20186) 0.008 0.031 0.001 0.024 e a 025 [-0.35, 0.84]
Hans (2002) 0.005 0,018 -0.004 0016 e 0.52 [0.14, 0.91]
Hetichen (2021) <0.001 0016 -0.009 0.020 . 0.44 [-0.10, 0,98]
Kermmier (2013) -0.003 0012 -0.007 002 . 0.33 [-0.10, 0.76]
Kammier (2004) 0,002 0.014 0,014 0015 | —-— 0.83[0.47, 1.19]
Kefr (2001F) -0.006 oun24 -0.006 0031 Ce 0.00 [-0.52, 0.52]
Karr (20015 0011 0026 -0.006 0.031 i 051 [ 0.07, 1.14]
Maddalozzo {2006) -0.004 0025 0023 0.020 [ —— 082 [0.33, 1.31]
Marques, Wand (2011RE) 004 0,029 -0.007 0.023 i 4 0.76 [ 0.04, 1.48]
Margues, Wand (2011AE) 0,001 0,027 -0.007 0.023 i : | 0.30 [-0.38, 1.00]
Nicholson (2015) -0.002 o022 -0.028 0.034 P ——— 050 [ 035, 1.44)
Prince: (1995) 0.004 0026 0.m2 0.021 [ 085 [0.22, 1.10]
Prruitt {1995HI) 0,005 0.014 0.007 0010 b i i -0.15 [-1.09, 0.80]
Prusitt {1995LI) 0.008 0012 0.007 0.010 i . i 0.08 [-0.88, 1.05]
Sakai (2010} -0.001 0.026 -0.004 0.020 e 013 [-0.28, 0.53]
Sugiyama (2002) 0,006 D024 -0.003 0o — ‘ 0.43 [-0.35, 1.21]
Waltman (2022) 0.0 0.022 0.004 0014 o 0.33 [ 0.04, 0,62
Woo (2007RE) 0.000 0.024 -0.016 0.020 i 0.68 [ 0005, 1.32)
Woo (2007TC) 0,000 0.020 -0.018 0.020 ey 078 [0.15, 1.43]
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IVhet Moded tor All Studies (O = 3728, & = 30, p = 0.169; I = 19.5%) - 0.41 [ 0230, 0.52)

Standardized mean difference (SMD)

Fig. 6 Forest plot of meta-analysis results at the total hip (IVhet model). The data are shown as pooled standard mean difference (SMD) with
95% CI for changes in the exercise (EG) versus control groups (CG). Imputation with mean correlation
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Table 4. Body Composition Changes in
Exercisers and Nonexercisers

EX/HRT NEX/HRT EX/NHRT NEX/NHRT

Varable in = 16) in = 22) in = 20) in = 26)
LST mass

Total body 06 = 0.3 0.2 =04 07 = 0.2% -4 = 0.2

(kg)

Arm (kg) (0.2 £ (.1** 0.1 £ 0.1 02 *0.1%* 0.0 £ 0.0

Leg (kg) 0.1 = 0.1*** =02 = 0.1 01 x0.1* =02 = 0.1
Fat mass

Total body —09 = 0.7 0.1 08 —-06 05 1.0 = 0.7

(kg )

Arm (kg) =0.1 = 0.1 0.1 £ 0.1 0.1 * 0.7 0.2 = 0.1

Leg (kg) =07 £ 02%** —00*+02 =03 0.2 0.2 0.2

Trunk (kg) 0.2 £ 0.2 =00 £ 03 =04 £ (03%* 0.6 £ 04
Body fat (%) -1.4 £ 0.8 00 =07 =09 = (.5 1.0 = 0.4

Notes: Body composition changes are from baseline to 12 months, within
hormone replacement therapy (HRT) and no hormone replacement therapy
(NHRT) groups. EX = exercise; NEX = no exercise; LST= lean soft tissue.
Values are mean = SEM. Multiple linear regression with a priori contrasts
(HRT vs NHRET, EX/HRT vs NEX/HRT, and EX/NHRT vs NEX/NHRT)
was used to determine differences between groups.

tp << 05; **p = 0F; ***p = (9.



Estrogen (m = 15)

Placebo (n = 16)

Pre Post P-valug Pre Post P-value Training Interaction
MWVIC Ext (NM) 143 4+ 23.2 161.6 £ 302 =001 135.2 + 38.85 158.4 + 39.0 =0.01 =0.01 0.43
MWVIC Fhx (MR 70.0 +13.8 TE49 + 16.5 0.03 GE6.6 + 20.5 78.8 + 23.2 =0.01 0.03 019
5 RM leg press (kg) 83.8 +13.6 132.2 +198 <001 89.1 + 254 131.8 + 295 =0.01 =0.01 0.23
5 RM knee Ext (kg) 40.3 4+ 10.0 S7.8 +£11.0 =0.01 441 + 8.7 584 +11.2 =0.01 =0.01 0.31
5 RM knee Fix (kg) 18.6 + 3.8 2649 + 4.8 =0.01 20.6 + 40 284 + 6.4 =0.01 =0.01 0.26

Values are presenfed at mean £ S0 MWIC Ext, maximal voluntary isometnic contraction in knee extension; MVIC Ax, maximal volunfary isometric contraction in knee
flexion; 5 RM, five-repetition maximum. P-values relates to pre vs. post changes within each group and results from Linear mixed model analysis on training effect and
training x treatment interaction effects. P-values at 0.05 or below are reparted in boid.
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Figure 2. Myofibrillar protein fractional synthesis rate at rest and 24 hours
after exercise in women, who use estrogen replacement therapy (ERT), and in
women, who do not use ERT (Controls). Values are means * standard error of
the mean. Two-way analysis of variance with repeated measures in one factor:
ERT users versus Controls, p = .18; rest versus exercise, p = .34; and interaction
between rest or exercise and Controls or ERT, p = .005. *p = .015 ERT versus
Controls. #p = .010 ERT ., versus ERT, .-
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