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LHEDOEFHINATED 259 44 (FBi:116 44, %«
;143 4) . RHPREEDS 236 44 (BE88 4. &
PE148 40) & 7R o7z, RIGHE ONEHE I 42.1
D 83.0 OEPH TH o7, AT 12

WG 54 HE XL &N H o7, XIREEIZE
N AZHRELTWZRmLE 6 M., AR

VLI AA faf T O resistance training < jump training,
agility training CTh o7, R TOFMLTHEE
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WZHEHEICEmWEREETH - T,

Ty T ay N4 TRT, BERE K
JR5 26350, Total hip 3~ TIZ B W CHRTERIGEAM
\ZCTHEAFEXFRFED B LT,
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CCERMENENT D Lol B DOMEE 46,
ANEFRIFA L, BOPBRAEINCE Y BMD H#
MERTHIETH D, RO RITEDE
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Records identified through
database search and other sources

PubMed (n = 1,857)

MEDLINE (n = 381)

Web of Science (n = 804)

CINAHL (n = 249)

Cochrane Reviews (n = 42)

Cochrane Central Register of Controlled Trials (n = 1,782)
Other sources, hand search (h = 39)

v

Full-text articles assessed for eligibility
{n=106)

Articles excluded, with reasons:

» Cases without primary osteoporosis or osteopenia (n = 59)
* Duplicate cases (n = 7)

—P < Intervention was not high-load resistance training (n = 14)
* No control group (n = 2)

* BMD was not a measured outcome (n = 13)

* Not randomized (n = 2)

\ 4

Studies included in qualitative
synthesis (n=9)

K1 4 Flow diagram of the search process
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& 2 Characteristics of included studies
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Basat
2013

Villareal
2004

40~70 %
D PARE
7 (T
score

between -
1.0 ~ -
2.5)

78 ik LA b
DR
Ty T
score: -
1.6)
osteopeni
a

50%/osteo

IG : 11 %
55.9+4.9 ji%
CG : 12 4
55.6+2.9 ji%

IG : 65 %
83.0+4.0 %
7 52%
CG : 47 %4
83.0+4.0 Ji%.
26

221 55%

downs,mini-squats, mini-
lunges, hamstring curls, calf
raises, and gluteus maximus

extensions

SEFE 3 2 [8] 50 5y

FREE  ACSM O A4 F 7 A4
VICHEL T 10RM & 725 A
frf &

P PR R B A
SMEEPNER, ., JEh, R
e, Wiz <R

BEFE 60 733 1 [ul
Zofti: vx2 v DEAL
v LY 7Y DI

9RO ¢ 12 sets of 6-8
repetitions of each exercise
were completed at 65-75% of
1RM.This progressed to 3 sets
of 8—12 repetitions done at 85—
100%

of IRM.

N = leg press, knee
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penic: # extension, knee extention,

30% seated

X AR row, upright row, bench press,
ICEEHK I biceps curl and triceps
ARYiR extension.

xR E D SRR - P35 2.2 [l
T2 X Zofli: 2 Iy D EAN
) U LT DIEE
inclusion

AT

% &l

IG; intervention group, CG; control group, RM; repetition maximal, DXA; dual X-ray absorptiometry, QCT; Quantitative Computed Tomography,
ACSM; American College of Sports Medicine
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& 3 Assessment of risk of bias for included studies

EEHAE risk-of-bias judgement of risk  judgement of risk of judgements for judgment of judgment of risk Comments
judgements of bias due to bias due to deviations bias due to missing risk of bias in of bias in
for bias deviations from from the intended outcome data measurement  selection of the
arising from the intended interventions (effect of the outcome  reported result
the interventions adhering to
randomizatio  (effect of intervention).
n process assignment to
intervention).
Waston low risk some concerns some concerns low risk low risk low risk FEERILDRE
2018 AN
Mats 2013 some some concerns some concerns high risk low risk high risk 7 v &AL
concerns DFLHL D 75 s
ZhABUTH L
THER O E &
i < W
DB D FLH 2
A
Borba 2016  some some concerns some concerns some concerns low risk some concerns 7 v Z LTk
concerns DFCH D 72 s
IFERIL D
23
Hinton 2015  low risk low risk some concerns some concerns low risk low risk JEE R D%
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Harding some
2020 concerns
Liu- low risk
Ambrose

2004

Kemmler low risk
2020

Basat 2013 some

concerns

Villareal
2004

low risk

Some concerns

some concerns

some concerns

high risk

some concerns

sSome concerns

some concerns

some concerns

high risk

high risk

some concerns

SOme concerns

low risk

SOme concerns

SOme concerns

low risk

low risk

low risk

low risk

low risk

some concerns

Some concerns

low risk

high risk

high risk

HIANEH

7 v & LLH5E
Tk
FEEMILDEE
HIANEH

FEMRILDRE
DIANEH

it vaaE D Gl 75
AL TF
v 7 7 v ADR
HE D3t D 3L IC
S P
TFeT7T 7R
& Wi pcBE 9
B IEHRBAT57
& R I X
% vl D O
HE LW
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Excluded high risk of bias

Study number
(Included studies)

ISE LS

SMD (95%CI)

P-value for

overall effect

Lumbar spine 5(15,16,17,31,32) 1G:143 CG:135 1.84 (0.74 - 2.93) P=0.001
Femoral neck 4 (15,17,29,31) 1G:135 CG:128 1.29 (-0.11 - 2.69) P=0.07
Total hip 5(16,17,29,31,32) 1G:156 CG:150 1.16 (0.15-2.18) P=0.02
Only women
Lumbar spine 4 (14,15,30,31) 1G:88 CG:88 1.33 (0.63 —2.03) P=0.0002
Femoral neck 5(14,15,29,30,31) 1G:120 CG:122 1.11 (-0.15-2.37) P=0.08
Total hip 3(14,29,31) 1G:60 CG:58 1.92 (-0.86 — 4.70) P=0.18
Control group with exercise intervention
Lumbar spine 5(14,15,16,28,30) IG:152 CG:138 0.92 (0.30 — 1.53) P=0.003
Femoral neck 5(14,15,28,29,30) IG:165 CG:153 0.47 (-0.20 — 1.15) P=0.17
Total hip 4 (14,15,28,29) 1G:124 CG:108 0.89 (-0.15-1.92) P=0.09
Lowest I?
Lumbar spine 4 (14,16,30,31) IG:58 CG:55 0.86 (0.24 — 1.48) P=0.007
Femoral neck 4 (14,15,28,30) 1G:133 CG:119 0.74 (0.20 — 1.29) P=0.008
Total hip 5(14,16,17,29,32) IG:114 CG:109 0.55 (0.06 — 1.05) P=0.03

Cochrane Q test

(P-value)

52.42 (P<0.0001)
67.19 (P<0.0001)
49.16 (P<0.0001)

10.00 (P=0.02)
62.05 (P<0.0001)
50.10 (P<0.0001)

19.38 (P=0.0007)
27.78 (P<0.0001)

34.17 (P<0.0001)

7.11 (P=0.07)
9.71 (P=0.02)
11.99 (P=0.02)

I (%)

92
96
92

70
94
96

79
86

91

69
67

% 4 Summary of meta—analysis, sensitivity and subgroup analyses

IG; intervention group, CG; control group
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Intervention group Control group Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, $5% Cl Year IV, Random, 85% CI
Villareal -0.01 0.043 85 -0.04 0035 47 13.8% 0.75[0.36, 1.14] 2004 —

Basat 0.012 0.017 11 0.004 0.006 12 12.0% 0.62[-0.22, 1.46] 2013 T

Mosti 0.003 0.017 8 -0.008 0.012 8 11.2% 0.71[-0.31,1.73] 2013 -

Hinton 0.016 0.022 18 0008 0.01 19 129% 0.40[-0.24, 1.04] 2015 T

Borba 0.074 0.051 20 0008 0007 16 123% 1.73[0.95,251] 2016 —_—
Waston 0.023 0.018 43 -0.009 0.014 43 134% 1.97[1.45, 2.49] 2018 —
Harding 0.042 0.007 34 0.008 0.008 26 11.5% 4.37[342,533] 2020 —_—
Kemmler 29 7599 21 -41 7716 22 13.0% 0.90[0.27, 1.53] 2020 —

Total (95% CI) 221 193 100.0% 1.40 [0.68, 2.12] -
Heterogeniety: Tau® = 0.94; Chi* = 67.16, df = 7 (P< 0.00001); I = 90% } t t t
Test for overall effect: Z = 3.81 (P = 0.0001) -4 -2 ¢ 2 4

Control group Intervention group
K1 5 Forest plot of meta-analysis results at the lumbar spine

The data are shown as pooled standard mean difference (SMD) with 95% confidence interval (CI) for changes in the intervention and control groups.
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a

Intervention group Control group Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Villareal 0 003 65 -0.03 0.026 47 157% 1.05[0.65, 1.45] 2004 -
Lui-Ambrose -0.002 0.019 29 0004 0.021 33 154% -0.29 [-0.80, 0.21] 2004 ——t
Mosti 0.004 0.054 8 0015 0.036 8 132% -0.23[-1.21,0.76] 2013 —_—
Basat 0.013 0.012 11 0009 0012 12 14.0% 0.32 [-0.50, 1.15] 2013 —t—
Borba 0.129 0.031 20 0017 0024 16 10.9% 5.08 [3.67,6.48] 2016 e
Waston 0.001 0.012 43 0012 0008 43 155% 1.26[0.80, 1.73] 2018 —-
Harding 0.011 0.006 34 0.012 0.006 26 153% -0.16 [-0.68, 0.35] 2020 —-—
Total (95% CI) 210 185 100.0% 0.86 [0.05, 1.67] L
Heterogeniety: Tau’ = 1.04; Chi* = 75.53, df = 6 (P< 0.00001); I = 92% t t } f
Test for overall effect: Z = 2.08 (P = 0.04) 4 -2 0 2 4

Control group  Intervention group

b

Intervention group Control group Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Lui-Ambrese 0.001 0.021 29 -0.006 0.019 33 154% -0.25[-0.75, 0.25] 2004 —t
Villareal 0.01 0.028 66 -0.04 0.03 47 1586% 1.72[1.28, 2.16] 2004 ——
Mosti 0.005 0.009 8 -0.007 0.008 8 125% 1.33[0.22, 2.45] 2013 _
Hinten 0.008 0.014 18 -0.005 0.017 19 14.8% 0.82[0.15, 1.48] 2015 —_—
Borba 0124 0.03 20 -0.005 0.02 16 11.3% 4.84 [3.48, 6.19] 2016 —_—
Kemmler 0 0.013 21 -0.01 0.014 22 15.0% 0.73[0.11, 1.35] 2018 —-—
Harding 0.019 0.006 34 -0.015 Q008 26 154% 0.57 [0.05,1.09] 2020 F=—
Total (95% CI) 196 171 100.0% 1.26 [0.45, 2.08] e
Heterogeniety: Tau® = 1.05; Ghi’ = 88.49, df = 8 (P< 0.00001); F =91% o 5 ) 5 )
Test for overall effect: Z = 3.03 (P = 0.002) Control group  Intervention group

K1 6 Forest plot of meta-analysis results for the femoral neck (a) and for the total hip (b)

The data are shown as pooled standard mean difference (SMD) with 95% confidence interval (CI) for changes in intervention and control groups.
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K1 7 Funnel plot for meta-analysis for the lumbar spine (a), for the femoral neck (b), and for the total hip (c).
The vertical axis represents the standard error and the horizontal axis represents the standard mean difference. The results of each study are plotte
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