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A Meta Analysis on the Effects of Exercise on Bone Mineral Density
among Middle-aged and Older Women
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Purpose: This study was to examine the effectiveness of exercise for bone mineral density (BMD). Methods:
Four investigators reviewed English articles from Pub Med and CINAHL, selecting randomized controfled trials
on exercise programs for middle-aged and older women. Out of 25 studies identified, 14 that satisfied with the
inelusion criteria were included in the meta-analysis. The quality of the studies was assessed using recognized
methods and the effect size was calculated as a Hedges’ g using Comprehensive Meta-analysis Version 2.0.
Primary outcomes were changes in BMD at femoral neck, trochanter, and lumbar spine. Subgroup analysis
included changes in BMD according to exercise style. Results: Weight bearing exercise was effective (Q = 20.1,
p>.05, ES = 0.32), and resistance exercise was effective in case of comparing o pre and post intervention (Q
=4.15, p=.98, ES =0.14). At the femoral neck, 9 study groups were homogeneous and the experimental
groups demonstrated a positive effect on BMD (Q = 19.5, p > .05, ES = 0.33). In contrast, marked heterogeneity
{Q=233.3, p < 0.01) was apparent in 7 study groups evaluating trochanter. Conclusion: These findings suggest
that weight bearing is effective for BMD of the femoral neck, and is relevant to the non-pharmacological
treatment of bone loss for middle-aged and older women.
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Table 1. Characteristics of Sample Studies

Korpelainenet al:

2006 Fintand Ext: 84, Cont: 76 72:9£11, 727 £ 1.2 Elderly; osteoporotic, HT -4
Gusi et al. 2006 Spain Ext1: 14, Ext2: 14 66 J_r 6,66+ 4 Adequate nutritional state;
non-smoker s

Englund-etal. 2005 Sweden Ext: 21, Cont: 19 72813.6,73.21 49 Elderly, HI:0 ’ ,24.’7: + 33,12 g &
Stengeletal 2005 Gemany  EXt128,Bd225 577432576430 0 %‘j?‘?me”?io”‘

Judge et al 2005 USA  Exi1:75,Ext278  67.24£49,67.8+46 Take asupplement of

o e - vithCa HT: all
I:iu—Ambrose etal: 2004 faﬁ,r}adé Ext 29, 796+21; Osteoporos:s or o

o Cont1: 33, Cont2: 31
2004 Belgium

Verschueren et al. Ext: 25, 646 % 3.3, . Osteoporosis :
o - Cont1: 22, Cont2: 24 63.9£:3.8,64.2 + 3.1 .y 2
Chanetal 2004 HongKong ~ Ext: 54, Cont: 49 544+ 33,536 +32 Healthypost mahbpa ,
Jwamoto et al. 2001 Japan Ext: 8 653 +4.7, Postmenopauskal,‘ ,

: Cont1: 27, Cont2: 20 .-64.3:+-3.0,64.9 £ 5.7 ostepporosis
Kerretal. 2001 Australia  Ext: 24, 605, Take a supplement of G

Salamone et al. 1999 USA Ext: 115, Cont: 126

Ebrahim et al. 1997 England Ext: 49, Cont: 48 664+78681+78 Menopausa! arm fractu
; o ¢ history, HT4

lordetetal 1996 Australa  Ext:68 Cont:70 717454 715453 HT9

:Bkévo etal 1996 ,Caﬁada Ext: 61, Cont: 63 50.6 £58,59.9 + 6.4 Osteopenic women

Total 1,426

789128 795+32
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Table 3. Effect Size on BMD according to Exercise Style and Measurement Site

Weight Bearing All
Femoral neck
Lumbar spine
Trochanter

“Strength All
Femoral neck
Trochanter

Vibration All

Combination All
Femoral neck
Trochanter

—_

—

PWH N DBWOSH NS

0.32
0.49
027
0.33

-0.02
0.05
-0.13

2.69

0.41
0.27
-0.12

0.20 ~ 0.43 20 1(.169) 543 < .001
0.32 ~ 0.67 7(871) 551 <.001
0.04 ~ 0.50 1 (.069) 2.28 023
-0.23 ~0.90 5(011) 1.16 244
-0.15 ~ 0.11 205(114) 0.32 749
-0.24 ~ 0.34 5 (.765) 0.34 731
-0.37 ~ 0.10 3 5 (.324) -1.10 271
1.37 ~ 4.02 108.6 (< .001) 398 < .001
0.09 ~ 0.74 177.3 (< .001) 2.49 013
-0.19 ~ 0.74 11.2 (011) 115 250
-0.49 ~ 0.25 7.1 (.069) -0.65 514
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Table 6. Effect size on BMD between Pre and Post Strength Exercise

084100

Resistance Proximal femur 0.84+ 009

‘Verschueren et al.
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Combined effect size
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