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Abstract: With the population aging osteoporosis has now become a global public health problem. It has been recognized in
medical field that exercise has positive effect on the prevention and treatment of osteoporosis but the protocol of exercise to prevent
osteoporosis remains no unified standard. With the organization of Osteoporosis Committee of China Gerontological Society we
invite several experts in the field of exercise and bone metabolism and combined with the related research at home and abroad in
recent years to write an Expert Consensus of exercise in the prevention and treatment of osteoporosis which can provide theoretical
basis of exercise for the prevention of osteoporosis for the public and medical workers. The consensus mainly summarizes the
mechanism of exercise in prevention of osteoporosis and reviews the effects and characteristics of different types of exercise in the
prevention and treatment of osteoporosis. On the basis of combination of national and international research an exercise program for
the prevention of postmenopausal and senile osteoporosis and an exercise program for bone health in teenagers are designed according
to the target population and the characteristics of mass sports in China. Exercise program for the prevention of postmenopausal and

senile osteoporosis is mainly composed of aerobic exercise and Chinese traditional national sports and is supplemented with low
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intensity resistance exercise and low-impact exercise. Exercise program for bone health in teenagers is mainly composed of moderate

to high impact exercise and is supplemented with aerobic and resistance strength training. The intensity and amount of exercise are

adjusted according to individual circumstance.

Key words: Exercise; Osteoporosis; Exercise prescription; Expert consensus

2013 )
5
1
1.1
19 o,
;
- Calendo

0.5% ~0.7%
0.8% ~0.9% .

11 12

12 13
1.2
14 15
16
7", Bentz
%, Alma
30 5
16 2 -
OHE1 /16a-OHE1 2 — OHE1/16a-
OHE1
19
1.3
Wnt /B-catenin. BMP /Smads.
OPG/RANK/RANKL
20

o

Wnt.BMP.OPG/RANK/RANKL

o Bishop
IL-6. L4, TNF
OPG/RANKL/RANK 2, 1.6
2 RANKL
o IFN—y RNAK
RANKL-RANK

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

2015 11 21 11 Chin J Osteoporos November 2015 Vol 21 No. 11 1293
23 25
o 1L4 IL43 STAT6 o
OPG "
2
1.4
2.1
90% »
26
27
o 1
40 min N
60 min 3 4 .5
30, McKay
(2 . .
40 min) 3 10 Alghadir 3 12
R 30 -60 0C.
9034 | . BAP
) 8 31
1
Table 1 Effects of aerobic exercise on bone mineral density
Hatori ¥ 35 45 -67 33 30 min 3 "
HI 'n= HI MI HI 1.1%
12; M1 ‘n=9; ‘n=12 7 MI -1.0%
C=1.7%
Brooke-Wavell 84 60 - 70 78 12
3 20 min ( 280 10.6% :-0.5%
'n =38; n =40 min) 110/
1 1.9% 1 1.3%
0 0.2% :-1.9%
Huuskonen 140 53 -62 2 3 3
34 136 4 132 30 — 45 min 5
60 min 40 - 60%
© n=70; :n=70 VO, max 4
Yamazaki ¥ 50 49 -175 50% VO, "
max 4 11.7£0.9%
42 4.2 ) 1 -1.9+0.8%
‘n =27, ‘n=15 12
Alghadir ~ *! 65 36 29 12 3 OC.BAP.
30 -60 DPD
: HI: high intensity ; MI: moderate intensity 0 o OC: osteocalcin ;» BAP: bone specific
alkaline Phosphatase ; DPD: Deoxypyridinoline o

2.2

N

i
o

edlive.cn

3

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

N

i
o

edlive.cn

3

1294 2015 11 21 11 Chin J Osteoporos November 2015 Vol 21 No. 11
2 N N o
2
Table 2 Effects of resistance exercise on bone mineral density
Nelson 36 40 50 -70 80% 1 RM *
39 'n=20 8 3 1 0.9% D =2.5%
n=19 45min 12 *
7 11.0% -1.8%
:0.0% -1.2%
Sinaki 3 96 30 —40 67 1
n =32 :n=35 2 N :0. 6% 10.2%
48% 3 N 3 x 10
RM 3 10.2% :0.0%
:0.6% 10.4%
White ford 143 55 -80 122 3 60
38 tn=73 min 8 3 15 :0.86%*
n=70 3 x8 RM ©0.86%*
71% N N N
12.232%*
N ! D 2.234%"
3 30 min
6
Marques ¥ 71 61 —83 3 60 min
44 75 -80% 1 RM 6-8 c1.6%*
© n=23 : 2 0.1%
: n=24 :-0.8%
s n=24 :
8% D3.1%*
50 - 60% 65 -85% -0.5%
8 C-1.1%
Bemben % 62 98 55 -74 2-3 60
2 0 1.0%
2 3 45 79 3 8 80% 1 2 10. 8%
( 75% RM 3 1 0.9%
) 3 16 40% 1 3 10.3%
2 'n=31 RM
2 ‘n=34 2 0 0.9%
3 ‘n=24 2 0 0.4%
3 :n=35 N N R 40 3 10. 8%
76% 3 1.5%
2 1 0.6%
2 2 0.3%
3 10.6%
3 10.8%
Nichols 4 14 -18 3 30 ~45 min
‘n=46 15 :3.67%"
‘n=21 1 12 ~14 3 9 11.35%
~10 o 10RM
12.81%
11.62%
* #
2.3
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Table 3 Effects of intensive exercise on bone mineral density
Sugiyama 67 2-3 *
42 ( 5 ) 56 44 -55 100 6 1 1.6% 1 :-0.1%
2 0.7 % 2 1 -0.4%
1 n=14 1 n=16 *
1 :2.4% 1 :-0.8%
2 n=13 2 n=13 2 :0.7% 2 1 -1.1%
75% 82%
Vainionpii 120 35 -40 80 *
43 44 : 60 min 10 min 40 1.1% 1 -0.4%
‘n=39 min N N 10 *
D n=41 min B 3 0. 8% ©—0.2%
90% 10 min 3 *
10. 1% :-0.3%
1% 2 0.1%
Bailey 45 85 64 N
: 7 'n=16 34.6 +7.9 5 10 7 1.8 %
4 'n=13 32.2+10.0 15s 6 4 10.9%
2 'n=16 30.7 £7.4 2 :0.0%
'n=19 32.9+9.4 7 1 -0.3%
3% 4 9% 2 7 > 2
76%
Niu 91 67 3 *
: 5 10 0 0.6% C=-1.0%
'n=3439.7 1.2 4
'n=33 38.1 £1.2 12 10.8%* 10.2%
Fuchs ¥ 5.8-9.8 3
‘n=44 10 min 4 50 ( 3.1%
in=45 ) 80 ( ) 5 2.0%
61 cm 4.5%
100 7
McKay % 51 10
71 3 10
( N
40 min) 90 +34 8
« #
2.4 2.5
3
48
#30°, Shen
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52
53
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Table 4 Effects of combining exercise on bone mineral density
Kukuljan % 180 50 ~79 12
175 3 60 —75min 12 1 + C1.4%*
+ ‘n=45 4 LT%* 0 -0.4%
‘n =46 1 =0.2%
‘n=45
n =44 ) 15 =20 + : 1_1%#
67% 50 -60% 1 RM 2 8 120" 1.2%
-12 60 -85% 1 RM. 0 5% o
90 - 180 N o
+ $2.0%"
=1.5-
9.7 x ) ( 3 2.1%* 2.1%*
’ 10.6%
Kemmler %7 246 =65 227 18 60 min *
: (20 min) :1.8%
‘n=115 120 min +20 min 1 0.3%
‘n=112 (70 - 85% ) .5 min -
82% N N 1 1.0%
1500 mg Vit D 500 IU N 1. 1%
Marques % 60 63 ~83 49 2 60 *
: min 10 min <15 min :2.8%
:n=30 ( v 15 em c=0.7%
'n=30 1.7 N
72% 1.8 2.7 0 1.3%
) .10 min ( 1 =0.6%
R ) 10 min
+10 min
5 min 8
Bolton ¥ 39 37 12 3 *
60 4 x 3 10 1 0.5%
'n=19 60.3 + 5.6 <10 +40 min :-0.9%
'n=18 56.3 = 4.7 (2 x 8 RM 12
88% 600 ). .
mg/d 3 3 10
Bradney ¢ 8.4~11.8
‘n =20 3 1.2%
'n=20 30 min 8 2.8%
N N N N N v 5.6%
Lofgren 2 7~9 40 min N
‘n=121 4 3.3% 7%
‘n=110 60 min 0.6% 1.7%
* #
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2.7
70
61 62 20 Hz
N o Mester 0.5 mm,
N we, 20 - 25 Hz B
Cardinale
65 . 30
Hy 7
66 67 ai
1 5 min ( 30 Hz) (3.2¢)
3 6 o
2.032% 2.8
0.046% * . Rubin
( 2 10 min 2 m/s . .
30Hz)
* . Lam 3e
5
Table 5 The effect of different types of exercise on bone mineral density
+
+
3 .
3.1 2)
( ACSM)
3)
1)
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4) 11 65
( 70 ) 70
3.2 6.7
3.2.1
6
Table 6 Exercise program for the prevention of senile osteoporosis in the middle-aged and the elderly
( 1-3 ) LA ( ):@D A.B
N B 3 20 - 40 min;
C N @cC 4~6 A.B
30 - 60 min 55 ~65%
( 4-9 ): A DA.B 3 30 —45
B : N min N N
( 3 8~15 . @C 5-6
c . . A.B
40 - 60 min 55 ~T75%
( 10~12 ): A DA.B 4 30 —45
B ( 4 ~8% min, 2C 6 A.B
). ( 40 =70 min 60 ~80%
)
c N N
10 min
o ( )
Table 7 Treatment protocol of exercise for senile osteoporosis
( 1-3 ) A ( ):@D  AB
B 3 20 -30 min; @C 4 ~
C N 6 A.B 30
—50 min 50 ~65%
( 4-9 ) A . DA.B 3 30 - 40 min:
B @cC 4~6 A.B
C N 40 - 60 min 55 ~70%
( 10~12 ): A . DA-B 4 30 —40 min.
N B N N N
( 3 8~10 ;@ 6 A.B
C N N 40 - 60 min 60
~75%
10 min
3.3.2 90%
I 25
26
8.9,
3.3.3 10,
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8

Table 8 Prevention protocol of exercise for postmenopausal osteoporosis

( 1~3 ): . A . . ( ) :DA.B
N N B : N N 3 20 —40 min; @C
C N N 4~6 A.B
30 =60 min 55 ~70%
( 4~9 ): A N N N DA.B 3 30 -45
B N N min N N
( N ) N 3
C N N N 8~15 ;QC 5~6 A.B
40 - 60 min
60 ~75%
( 10~12 ): A N N N N DA.B 4 30 -50
N min. 100 1~3 4
B : . . ~8% ; @C 6 A.B
( N ). 40 - 80 min 65
C N N N ~85%
10 min
9

Table 9 Treatment protocol of exercise for postmenopausal osteoporosis

( 1~3 ): A . ( ) DAB
B : N 3 20 - 40 min; @C
C N N 4~6 A.B
30 =50 min 55 ~65%
( 4-9 ) A DA.B 3 30 —45
B : N N min; @C 5~6 A.B
c N N 40 - 60 min 55 ~
T70%
( 10~12 ) AL DA.B 4 30 - 50
N B N N min N N
( . ) . 3
C . . 8~12 ;@C 6 A.B
40 - 70 min
60 ~80%
10 min B
10
Table 10 Exercise program for bone health in teenagers
5~12 A N N 3~5 A C 30 ~50
B N N W50 min. B 3 10 ~ 15
C N 80 ~ 120 50 o
60 ~75%
A N N N
B W50 N
C N
113 ~18 A N N 3~6 A .C 30 ~ 60
B :100 N N N N min B 3 12 ~20
C N N N . 100 ~ 160 N 6 ~8
60 ~85%
A N N
B N <50/100
C N N N
5 min B C B A =3:1:1
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