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Table S1 Search strategy for Pubmed

Search strategy

Pubmed

(((((((((Menopausal ~ women|[Title/Abstract]) OR  (postmenopausal
women|[Title/Abstract])) OR (postmenopausal female[Title/Abstract]))
OR (menopause female[Title/Abstract])) OR (elderly
women[Title/Abstract])) OR (older adults[Title/Abstract])) OR
(postmenopausal females[Title/Abstract])) AND
(((((((cardiovascular[ Title/Abstract]) OR (flow-mediated
dilation[Title/Abstract])) OR (pulse wave velocity[Title/Abstract])) OR
(intima media thickness[Title/Abstract])) OR (vascular
function[Title/Abstract])) OR (total cholesterol[Title/Abstract])) OR
(triglyceride[Title/Abstract]))) AND (((((((Exercise[Title/Abstract]) OR
(physical activit*[Title/Abstract])) OR (training*[Title/Abstract])) OR
(resistance training| Title/Abstract])) OR (aerobic
exercise[Title/Abstract])) OR (combined training[Title/Abstract])) OR
(water exercise[Title/Abstract]))) AND (((randomized controlled
trial[ Title/Abstract]) OR (randomized| Title/Abstract])) OR
(placebo|[Title/Abstract]))




Table S2 Basic Information of the Included Studies

Study Country Group Age ( Mean+ SD) n
AE 47 £2 years 11
James1991 USA
RT 47 £2 years 12
AE 59.7+6.5 years 10
Casey2007 USA
RT 58.7+4.5 years 13
CT 55.0 +£5.2 years 10
Z0is2009 Greece
CON 59.4+3.2 years 10
CT 54 £2years 12
Arturo2011 USA
CON 54 +1 years 12
AE 72 +4.2 years 13
Masanori2012 Japan
CON 71.5+7.4 years 13
RT 54.33 £5.3 years 24
Nihal2012 Turkey
CON 51.80 & 3.65 years 21
AE 60+6 years 11
Asako2012 Japan
CON 60+7 years 11
CT1 65.6+0.7 years 27
Katie2012 USA CT2 63.7+0.5 years 30
CT3 64.8+0.7 years 22
RT 56+3 years 15
Figueroa2012 USA
CON 56+3 years 13
RT 65.5 + 5.0 years 15
Gerage2013 Brazil
CON 66.2 + 4.1 years 14
RT1 12
Cleiton2014 Brazil RT2 59.5 £ 6.3years 11
CON 12
CT1 64.2 + 3.1 years 20
Dos2014 Brazil CT2 62.6 £ 2.5 years 20
CON 63.1 + 2.3 years 20
Camilla2016 Danmark AE 53.4 + 3 years 38
AE 70.4+ 5.8 years 31
Nishida2015 Japan
CON 69.7 + 6.6 years 31
RT 59 +1 years 13
Wong2016 USA
CON 58+1 years 12
AE 57.58 £4.29 years 12
Azadpour2017 Turkey
CON 56.58 +4.17 years 12
CT 73.5+7.1 years 25
Jinkee2017 Japan
CON 74.7£5.1 years 25
CT 76+5 years 10
Won2017 Korea
CON 74.7+2 years 10
CT 54.8344.72 years 12
Anahita2018 Iran
CON 56.9+4.93 years 12



RT 59+1 years 20

Alexei2018 Korea
CON 59+1 years 21
WE 74+4 years 52
Wong2018 Korea
CON 73+4 years 48
AE 53.943.39 years 30
Tze2019 Australia
CON 53.2+3.07 years 30
AEl 61.8+10.1 years 21
Eun2019 Korea AE2 57.3+8.4 years 13
CON 62.5+13.9 years 13
RT 71.40 £5.71 years 25
Paolo2019 Brazil
CON 69.04 +4.45 years 23
RT1 20
Leandro2020 Brazil RT2 67.3 +£4.4 years 20
CON 19
RT 67.4 + 1.1 years 10
Won2020 Korea
CON 67.7+ 1.0 years 10
AE 58.3 +£3.0 years 15
HuiHe2022 China
CON 57.6 + 3.2 years 14
) WE 19
Arca2014 Brazil 64 + 7.0 years
CON 14
WE 54.7£2.0 years 15
Colado2009 Spain RT 54.0+2.8 years 21
CON 52.9+1.9 years 10
WE 73.2243.30 years 25
Wo002016 Korea
CON 72.65+4.28 years 15
WE 55.2 +3.7 years 14
Sattar2012 Iran
CON 54.4 £ 4.6 years 10
WE 69.4 +7.19 years 13
Pak2014 China
CON 74.6 + 6.52 years 10
. . WE 53.1£1.9 years 36
Rodrigo2008 Australia
CON 54.3£2.5 years 22
. WE 69.3+4.5 years 15
Takeshima2002 Japan
CON 69.3+£3.3 years 15
WE 66.77£3.07 years 14
Kim2018 Korea AE 67.42+1.78 years 14
CON 66.43+4.45 years 12
WE 74.36 = 3.78 years 12
Kim2021 Korea
CON 75.90 +4.23 years 10
Arturo2013 USA RT 54 +1 years 14
CT 59 +1 years 8
Jeon2018 Korea
CON 58 +2 years 8

Abbreviations: AE, acrobic exercise; RT, resistance training; CT, combined training; WE, water exercise; CON,

control group.



Table S3 Exercise Intervention and Outcome Index of the
Included Studies

Intervention duration (minutes per

Study Group Intervening measure and intensity session, times per week, total weeks) Outcome Index
AE running; 70%HRR 50 min, 3d/w, 12w TC. TG. LDL-
James1991 .
RT 65-70% 1RM 55 min, 3d/w, 12w C. HDL-C
AE running; 65-80%HRR 40 min, 2d/w, 18w
Casey2007 RT 65-70% 1RM 35 min, 2d/w, 18w SBP. DBP
0, + 0,
20162000 cr 0% IRMfor RL;M HRmax for 75 min, 2d/w, 16w TC. TG. LDL-
CON . C. HDL-C
No exercise
0, + 0,
R cr 0% IRMfor RL;M HRmax for 40 min, 3d/w, 12w SBP. DBP.
CON . PWV
No exercise
TC. TG. LDL-
Masanori2012 AE 15RPE 20min, 7d/w, 12w C. HDL-C.
CON No exercise SBP. DBP.
PWV
TC. TG. LDL-
0 .
Nihal2012 CROTN ;2/2 :::x . S0min, 3d/w, 12w C. HDL-C.
SBP. DBP.
TC. TG. LDL-
. . .
Asako2012 CAO]?\I walkmg/lflzcel;le%,ciszo %HRR 45min, 3d/w, 8w C. HDL-C.
SBP. DBP.
CTl1 45min, 1d/w, 16w
0, + 0 > E)
Katie2012 cry  S0% IRMfor RL;M HRmax for 45min, 2d/w, 16w SBP. DBP
CT3 45min, 3d/w, 16w
. RT 80% IRM 3d/w, 6w
Figueroa2012 CON No exercise SBP. DBP
RT 65% 1RM 30min, 3d/w, 12w
Gerage2013 CON SBP. DBP
RT1 20min, 3d/w, 12w
) 9 2 _ N
Cleiton2014 RT2 65% IRM 40min, 3d/w, 12w TC. LDL-C
No exercise HDL-C
CON
o, + - 0,
cr 3% IRMfor RT+65-75% HRmax 50min, 3d/w, 16w SBP. DBP
Dos2014 for AE
CON .
No exercise
. . . TC. TG. LDL-
Camilla2016 AE cycling 60min, 3d/w, 12w C. HDL.C.
AE stair steppin, TC. TG, LDL-
Nishida2015 o ex:iisf 20min, 7d/w, 12w C. HDL-C.
SBP. DBP.
RT hole body vibration traini .
Wong2016 who'e body vibration fraining 60min, 3d/w, 8w SBP. DBP
CON No exercise
running; 1-2 weeks, 50% HRmax ;
AE 3-4 weeks, 55% HRmax; 5-6 weeks,
Azadpour2017 CON 60% HRmax; 7-10weeks, 60% 40min, 3d/w, 10w SBP. DBP
HRmax;
No exercise
. . TC. TG. LDL-
Jinkee2017 cCoTN Walklnngel;S:::earz?:; 13-17RPE 80min,5d/w, 24w C. HDL-C.
SBP. DBP
running+RT; 1-4 weeks, 50%
CT HRR ; 5-8weeks, 60% HRR; 9-12 . SBP. DBP.
Won2017 CON weeks, 70% HRR: 70min,3d/w, 12w PWV

No exercise



Anahita2018

Alexei2018

Wong2018

Tze2019

Eun2019

Paolo2019

Leandro2020

Won2020

HuiHe2022

Arca2014

Colado2009

Wo002016

Sattar2012

Pak2014

Rodrigo2008

Takeshima2002

Kim2018

Kim2021

Arturo2013

Jeon2018

CT
CON

RT
CON

WE
CON

AE
CON

AEl
AE2
CON
RT
CON
RT1
RT2
CON

RT
CON

AE
CON

WE
CON

WE
RT
CON

WE
CON

WE
CON

WE
CON

WE
CON
WE
CON

WE
AE
CON

WE
CON

RT

CT
CON

50-75% 1RM for RT+50-75%
HRmax for AE
No exercise
13RPE
No exercise
swimming; 1-5 weeks, 60%
HRmax ;6-20 weeks, 70-75%
HRmax;
No exercise

cycling; 13-14 RPE
No exercise

running; 40-80% HRmax
running/walking; 60-80% HRmax
No exercise
65-75% IRM
No exercise
65-80% 1IRM
60-85%1RM
No exercise
elastic bands; 1-4 weeks, 40-50%
1RM ;5-8 weeks, 50-60%1RM; 9-
12 weeks, 60-70%1RM
No exercise

running; 40%HRR
No exercise

walking; 40-50%HRR
No exercise

RT
elastic bands
No exercise

60-80% HRmax
No exercise

RT
No exercise

Taichi
No exercise

RT
No exercise
walking +RT; 60-80% HRmax
No exercise
1-4weeks 40%-50%HRR;5-8weeks
50%-60% HRR; 9-12weeks 60%-
65% HRR;13-16weeks 65%-70%
HRR
No exercise
1-4weeks 9-10RPE;5-8weeks 11-
12RPE; 9-12weeks 13-14RPE
No exercise

60% 1RM

walking+RT; 60- 80% HRmax
No exercise

90min,3d/w, 8w

2-4d/w,12w

30min,3-4d/w, 20w

30min,3d/w, 8w

50min,7d/w,12w

20min,3d/w,12w

3d/w,8w

60min,3d/w,12w

50min,5d/w, 12w

50min,3d/w, 12w

35-60min,2-3d/w,24w

50min,3d/w, 12w

45-60min, 3d/w,8w

60min,3d/w,8w

2d/w,12w

70min,3d/w, 12w

60min,2d/w,16w

60min,3d/w,12w

3d/w,12w

60min,3d/w,12w

TC. TG. LDL-
C. HDL-C.
SBP. DBP
SBP. DBP.
PWV

SBP. DBP.
PWV

TC. TG. LDL-
C. HDL-C.
SBP. DBP.

PWV

SBP. DBP

TC. TG. LDL-
C. HDL-C.

TC. TG. LDL-
C. HDL-C.

SBP. DBP

TC. TG. LDL-
C. HDL-C.
SBP. DBP
TC. TG. LDL-
C. HDL-C.
SBP. DBP
TC. TG. LDL-
C. HDL-C.
SBP. DBP
TC. TG. LDL-
C. HDL-C.
SBP. DBP

SBP

TG. LDL-C.
HDL-C. SBP.
DBP
TC. TG. LDL-
C. HDL-C
TC. TG. LDL-
C. HDL-C.

PWV

TC. LDL-C.
HDL-C

SBP. DBP

SBP . DBP.
TC. TG. PWV

6



Abbreviations: AE, aerobic exercise; RT, resistance training; CT, combined training; WE, water exercise; CON,
control group; HRR, heart rate reserve; HRmax, maximal heart rate; RM, repetition maximum; RPE, Rating of
perceived exertion; TC, total cholesterol; TG, triglyceride; LDL-C ,low density lipoprotein cholesterol; HDL-
C, high density lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; PWYV, pulse

wave velocity.



Figure S1 Cochrane risk bias evaluation chart.
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Figure S2 Pairwise Meta-analysis of exercise on PWV

Std. Mean Difference

SD Total Weight [V, Random, 95% CI

Std. Mean Difference
IV, Random, 95% Cl

Experimental Control
Study or Subgroup  Mean  SD Total Mean
Alexei2018 134 088 20 143 046
Arturo2011 1214 204 12 1273 156
Jeon2018 149 141 8 172 338
Kim2018 845 031 14 866 0.20
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Tzel018 P VA DT R W
Won2017 889 113 10 941 348
iWong2018 78 03 82 10 02
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Heterogeneity: Tau®= 3.39; Chi*=154.90, df = 7 (P < 0.00001); F= 95%
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Figure S3 Pairwise Meta-analysis of exercise on SBP
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Mean Difference
IV, Random, 95% CI
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Experimental Control
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Arcaz014 124 15 14 1324 6.2 14
Arturo2011 11597 312 12 12393 1448 12
Asako2012 100 15 M 110 13 11
Azadpour2017 12208 358 12 12967 377 12
Colado2009 1235 114 15 1328 112 10
Eun2018 13642 1379 34 1332 143 13
Figueroa2012 12801 102 15 138 11 13
Gerage2013 120 715 126 8 14
Jeon2018 137 85 8 142 85 3
Jinkee2017 126.8 5 25 1289 B8 25
Masanori2012 13698 108 13 1283 125 13
Mihal2012 108412 868 24 113.09 13.27 18
Mishica2015 1323 149 3 1338 175 k|
Pak2014 1392 115 15 1341 1499 13
Sattar2012 11353 1769 14 12787 1258 10
Tze2019 1184 2213 30 1185 1747 30
Won2017 1325 12.02 10 146411 765 10
Won2020 135.5 5 10 1388 44 10
Wong2016 131 1442 13 137 14.42 13
Wong2018 135 7.1 52 145 6493 48
Woo 2016 13876 588 25 1524 141 25
Total (95% CI) 430 387

100.0% -5.65 [-7.98, -3.33]
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Figure S4 Pairwise Meta-analysis of exercise on DBP

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Alexeiz018 86 447 20 89 4.58 ey 2.3% -3.00 [-5.77,-0.23] -
Anahita2018 7965 G606 12 804 56 12 0.8% -0.80 [5.47, 3.87] —
Arcaiild TE.AY 232 14 8426 3.94 14 31% -5.37 [[7.77,-2.97]
Arturo2011 6731 998 12 7214 9.87 12 0.3% -4B3 1277, 3.11]
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Figueroa2012 75 8 15 80 T 13 0.6% -5.00 [-10.56, 0.56] B
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Jinkee2017 778 4.4 25 Y86 46 25 2.8% -0.80 [-3.30,1.70] .
Masanori2012 81.8 9.1 13 768 12458 13 0.2% 5.00 [-3.40,13.40]
Mihal2012 702 864 24 738 T.a6 14 0.8% -3.60 [-8.45,1.25] —
Mishida201s 801 114 31 8059 143 3 0.4% -0.80 [-7.24, 5.64]
Fakz2014 75.9 8.9 13 737 1286 10 0.2% 2.20 [-6.99,11.349]
Tze2l14 FTEH 1254 30 749 1241 30 0.5% 270 [-3.594,8.94] I
Won2017 g4.41 9.08 10 954 6.32 10 0.4% -1099[17.85,-413) ¥—————
Won2020 a0 3.8 10 817 24 10 2.3% -1.70 [-4.45,1.09] .
Wong2016 T4 1442 13 79 T 13 0.2% -5.00[13.76,3.76] ¢
Wong2018 88 T 52 91 6493 48 23% -3.00[-5.77, -0.23]
oo 2016 8456 1.26 25 9052 8.2 25 1.3% -5.96 [-9.60, -2.32]
Total (95% CI) 414 374 100.0% -2.85[-3.27, -2.43] L
Heterogeneity: Chi®= 31.00, df = 21 (P = 0.07); F= 32% -1’0 5 5 5 1’0

Test for overall effect: 2= 13.31 (P = 0.00001}
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Figure S5 Pairwise Meta-analysis of exercise on TC

Mean Difference
IV, Fixed, 95% Cl

Mean Difference
I, Fixed, 95% Cl

Experimental Control
Study or Subarou Mean SD Total Mean SD Total Weight
Anahita2018 1816 256 121983 226 12 3.8%
Arcaz014 211 428 19 210 2989 14 23%
Asako2012 2308 2706 11 22683 2397 11 3%
Cleiton2014 207.03 3732 23 20142 375 12 21%
Colado2009 2204 188 15 2422 523 10 1.2%
HuiHe2022 154.64 27.06 18 14575 17.78 14 5.2%
Jeon2018 177 2546 3 185 396 8 1.3%
Jinkee2017 1848 102 25 1876 95 25 478%
Kimz2021 20036 3749 12 22529 22.21 10 2.2%
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Heterogeneity: Chi*=15.99, df=17 (P = 0.52); F=0%
Test for overall effect: Z=2.71 (P = 0.007)

Figure S6 Pairwise Meta-analysis of exercise on TG
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Experimental Control
Study or Subgrou| Mean  SD Total Mean SD Total Weight
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Takeshimaz002 861 278 15 1139 478 15 46%
Tze2014 9214  7& 30 11961 508 30 BE%
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Jeon2018 17 5374 3 127 4243 8 24%
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Masanori2012 1001 539 131071 #ME 13 33%
Leandro2020 125684 5851 40 13031 5735 19 40%
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Figure S7 Pairwise Meta-analysis of exercise on LDL-C
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100

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight
Anahita2018 1727 125 12 1727 8E 0 12 181%
Arca2il4 131 403 18 131 237 14 25%
Asako2012 1418 239 11 1349 1701 11 40%
Cleiton2014 12426 268 23 12101 1847 12 5I3%
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Figure S8 Pairwise Meta-analysis of exercise on HDL-C

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Anahita2018 429 71 12 336 35 12 7.0% 9.30[4.82,13.78]
Arcaz2il4 a1 154 14 a1 11.2 14 4.4% 0.00 [9.08, 9.08] [ R
Asako2012 71.91 11.99 11 64949 13144 11 38%  B.O6[-3.55 17.47] -
Cleiton2014 59.25 18.93 23 63016 g§.892 12 44%  -377[12.99, 5.46] -1
Colado2008 63.1 12 15 736 9.9 10 46% -550[14.13,313] - 1
HuiHe2022 4562 10.44 15 46.78 58 15 B1%  -116[7.20,4.88) T
Jinkee2017 503 58 25 49,1 55 25 17% 1.20 [-1.96, 4.36] T
Kimz2021 4145 21.32 12 4782 2756 10 1.4% -6.37 [27.28,14.54]
Leandro2020 5852 1.3 40 522 2556 19 29%  6.32[6.94,19.58) I
Masanori2012 657 75 13 69.7 9.5 13 57% -4.00[1058, 2.58] I
Mihal2012 52.08 10.39 24 5728 9.08 19 B2% -520[11.03,063] —
Mighida2015 652 BT 31 711 10 31 6.9% -590[10.57,-1.23] -
Pak2014 4485 1237 13 4562 1856 10 2.8% -0.77 [14.09,12.55]
Paolo2019 6012 17.04 25 5834 16.8 23 42%  1.7B[7.80,11.36) I
Rodrigo2008 69.86 10.94 36 69.24 8.41 22 BT% 0.62[-4.39,5.63] -
Takeshima2002 623 155 15 674 171 15 34% -510[16.78,6.58] I E—
Tze2019 B4.56 17.01 30 5644 1469 30 4.9% 8.12 [0.08, 16.16]
Voo 2016 4332 234 25 3364 2 25 85% 9.68 [5.47,10.89] -
Znis2009 503 1.3 10 426 1.4 10 85% 770[6.52,8.88] -

Total (95% CI) 394 326 100.0% 1.44[-1.30, 4.18]

Heterogeneity, Tau®= 22.76; Chi*=127.86, df=18 (P = 0.00001); F= 86%
Testfor overall effect Z=1.03 (P =0.30)

T
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Figure S9 Cumulative ranking probability plots for SBP
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Figure S10 Cumulative ranking probability plots for DBP
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Figure S11 Cumulative ranking probability plots for TC

Cumulative Probabilities

AE CT Control

< © 4 o

© © ©

< < 4 <

™ ™~ o~

D—I . ; ; . D_; . , . . o .

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

RT WE

o @—/l'

© ©

= =

o~ - o 4

=d ' . . _ e

By

2

w
ES
o

Graphs by Treatment

12



Figure S12 Cumulative ranking probability plots for TG
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Figure S13 Cumulative ranking probability plots for LDL-C
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Figure S14 Cumulative ranking probability plots for HDL-C
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Figure S15 Network meta-analysis funnel plots for SBP
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Figure S16 Network meta-analysis funnel plots for DBP
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Figure S17 Network meta-analysis funnel plots for TC
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Figure S18 Network meta-analysis funnel plots for TG
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Figure S19 Network meta-analysis funnel plots for LDL-C

Figure S20 Network meta-analysis funnel plots for HDL-C
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