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[ Abstract] Objective To explore the relationship between sarcopenia and the risks of osteoporosis and
fragility fractures among community-dwelling middle and old people ( =50 years). Methods OVID/Medline,
Pubmed, EMBASE, Cochrane Library, Web of Science ( SCI), China National Knowledge Infrastructure
(CNKI), and Chinese WanFang Database were searched systematically for literatures related to the relationship
between sarcopenia and osteoporosis and fragility fractures from January 1987 to July 2018. The searched litera-
tures were screened based on the inclusion and exclusion criteria. The quality of the literatures were evaluated
by using the risk assessment tool NOS ( Newcastle-Ottawa Scale) and AHRQ ( Agency for Healthcare Research
and Quality ). Meta-regression analysis was used to explore the cause of heterogeneity between studies. The sub-

group analysis was used to assess the differences in the risk of osteoporosis based on the important characteristic
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variables, such as gender, ethnicity, age, diagnostic criteria of sarcopenia, and outcome type. Sensitivity anal-
ysis and trim and fill method were conducted to test the stability of the results of this Meta-analysis. Data col-
lected and summarized by Stata 12. 2 software. Results A total of 23 studies in line with quality requirements
were included eventually, including 56, 544 subjects. The results of this Meta-analysis were relatively robust.
Compared with non-sarcopenia, the relative risk ( RR) for osteoporosis among subjects with sarcopenia was
1.61 (95% CI. 1.42~1.82, P<0.000 01). Especially, compared with postmenopausal women RR=1.37
(95% CI; 1.23-1.53, P<0.000 1) and yellow race RR=1.53 (95% CI. 1.34-1.75, P<0.000 1), sar-
copenia had a higher impact trend on the risk of osteoporosis in older men RR=2.26 (95% CI. 1.71-2.98,
P<0.000 1) and Caucasian RR =2.03 (95% CI. 1.46-2.81, P<0.000 1). Conclusion Among
community-dwelling middle and old aged people ( =50 year) , sarcopenia increases the risk of osteoporosis and
fragility fracture by 61% and 59% —61% significantly, respectively. Middle and old aged people should be pre-

vented and screened early for sarcopenia, which attributes to identify high risk groups of fragile fractures and re-
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duce the risk of adverse outcomes.
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Table 1 General characteristic of included studies

. 7T il - T3y Bk WLPA 2 W
e R (%) Eegcn ZWibRiE
Gillette 21141 2000 R kA 1K R 81.8 -/129,129 Baumgariner
Yu 2051 2014 MEwiE PR X R R 73 -/2 000,2 000 AWGS
Walsh 20107, 2006 MW e X R 60. 0 -/82,82 Baumgartner
Hong %0171 2016 M whE FEIX B 71.7 1373/-,1373 Baumgartner
Hong f;(:f 1712016 B W FXER 71.7 -/1803,1 883 Baumgartner
Marco 251181 2011 EWIE BRI X E R 79.7 -/313,313 Baumgartner
ff“”. 2016 MW SR R FEIX R 50.0 -/10 884,17 891 Baumgartner
H %091 2016 i L 2 RS ES R FEIX B 50.0 -/10 884,17 891 EWGSOP
Miyakoshi 25207 2012 M HA FE X R 66. 3 -/2 400,2 400 Baumgariner
Miyakoshi 21207, 2012 MW HA HIX R 66.3 -/2 400,2 400 Baumgartner
Verschueren %1211, 2013 Ui Vs[RI B I A FEIX R 59.6 697/-,697 EWGSOP
Verschueren 251211, 2013 ] BN S| FEXER 59.6 697/-,697 Baumgartner
Yoshimura 41220 2017 B HA 1 IXE R 72.1 377/722, 1 099 AWGS
Go 41212013 G T TR | P R 62 1397/-,1397 Baumgariner
Go 41212013 M s KRR 62 1397/-,1397 Baumgartner
Wu 2502402013 FEWrE  PESE FEIX B 63.63 456/ - ,456 Baumgartner
Wu 224 2013 (T R EE RS R FEIX R 63. 63 -/144 144 Baumgartner
Kim %5051 2014 MW R X R 71.9 1.308/-,1 308 Baumgartner
Kim 250251 2014 M s KRR 74.2 -/1171,1 171 Baumgartner
Li 21201 2018 MW #1 X R 61 295/511,806 AWGS
Sjoblom 451271 2013 A% IF= X R 67.9 /590,590 EWGSOP
Frisoli 41281, 2011 W & X R 79.6 -/250,250 Baumgartner
Frisoli Z£[281. 2011 R EHE FEXER 79.6 -/250,250 Baumgartner
e/ 25 )R 2 BEERH ¥ BV (95% CI) JRETEAN
Gillette 21141 2000 B BB AL i OR; 0.75 (0.3,1.84) A-4
Yu 2512014 (Ege R (R IR UN - RR: 1.41 (1.3~1.53) A-7
Walsh %5197 2006 JER A (S - RR: 2.44 (1.04~5.71) A-5
Hong 21171, 2016 B AL AEIY V-D IZ 3l AR IR NF OR: 3.89 (2.27~6.78) A-7
Hong %1171, 2016 B BB AFES V-D I3l AR IR NF OR: 1.87 (1.23~2.84) A-7
Marco %181 2011 B PGS - OR: 1.8 (1.07~3.02) A-4
H %091 2016 B A R - OR:1.18 (0.68~2.05) A-7
H %091 2016 [Ep A AVEE TN - OR: 1.18 (0.68~2.04) A-7
Miyakoshi 2521, 2012 BRI - RR: 1.24 (1.13~1.37) A-5
Miyakoshi 25201 2012 RSN - RR: 1.28 (1.17~1.4) A-5
Verschueren f;f—;“” 2013 B PGS A OR; 3.29 (1.53~7.06) A-5
Verschueren 551211, 2013 B B A ARRE OR: 3.0 (1.6~5.8) A-5
Yoshimura%]":[zz]. 2017 B BB AEIE PR BMI WA PRI A OR; 2.11 (0.59-7.59) N-9
Go 41212013 DAL AR BMI 23 R Pl BF Ca OR: 1.53 (0.77~3.06) A-7
Go Z:121 2013 B AR AFHy BMI :éljj WM AR B .Ca OR: 2.14 (0.87~5.31) A-7
Wu 202412013 B BUGAL A% BML JZ3 AOAU . V-M OR: 2.48 (0.97~6.33) A-7
Wu 2502402013 B BB AE#4 BMI iz3) , AOAU . V-M HT OR; 1.54 (0.96~2.47) A-7
Kim (%) 2014 FERTTIRIN AEWY NS PA Ca V-D AR IR OR: 2.12 (1.33~3.37) A-7
Kim %1 2014 LERSITETRIN AR RNR PA Ca V-D WA KT OR: 1.15 (0.81~1.65) A-7
Li %0261 2018 B UGS - OR; 3.6 (1.64~8.11) A-4
Sjoblom %5271 2013 B BUgAL AEHE I K BMIL PA HT OR: 6.5 (1.7~25.5) N-8
Frisoli 451281 2011 B PR - RR: 2.11 (1.24~3.61) A-5
Frisoli %128, 2011 B Ak - RR: 1.44 (1.15~1.8) A-5

A .BMI . :body mass index ﬁiﬁ?bﬁl HT : hormone therapy, (Eﬁ‘(?{i}-H PA. ﬁ'ﬁi(:‘:ljj AOAU ; antiosteoporosis agents use, TR =@DINETR /N ;|lHi')-H
V-D:vitamin D ,?ﬁ—i—t% D K ; NF : nutritional factors, ‘,E'.’?r&;[_[%;V—M;v1tam1n—m1neral supplement use, 44 2 -1 W) kb 7857 ; Ca; calcium 1ntake,%@
FEA G A ATTRQ K5 07 1T XU fh 75 B SCHR TR 5 DP9 T L 5 N . NOS , BABF 5T IR i 145 B Sk i P T L
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Study ID RR{95% CI) Weight (%)
Yoshimura, N (2017) - 2.11(0.59,759) 0.82
Verschueren, S (2013) — 3.29(1.53,7.06) 2.05
Verschueren, S (2013) —_— 3.00(1.60,5.80) 272
Miyakoshi, N (2012) - 1.24(1.13,1.37)  12.00
Miyakoshi, N (2012) -+ 1.28(1.17,140) 1212
H. He (2016) —f— 1.18 (0.68,2.05) 344
H. He (2016) —-o—}— 1.18(0.68,2.04) 3.46
Marco Di Monaco (2011) — 1.80(1.07,3.02) 376
Hong, Sangmo (2016) | —— 3.89(2.27,6.78) 349
Hong, Sangmo (2016) —_— 1.89(1.22,2.84) 495
Walsh, M. C (2006) — 244 (1.04,571) 171
Yu, R (2014) -+ 141(1.30,1.53) 1227
Frisoli, A., Jr (2011) —_—— 211(1.24,361) 361
Frisoli, A., Jr (2011) —— 1.44 (1.15, 1.80) 8.92
Gillette-Guyonnet, S (2000) —_— 0.75(0.30,1.84) 153
Sjoblom (2013) | + > 6.50(1.70,25.50) 0.73
Li, Y (2018) —_— 3.28(1.61,667) 232
Go, S. W. (2013) —_— 153(0.77,3.06) 243
Go, S. W. (2013) T 214 (0.87,5.31) 154
Kim, S. (2014) —— 212(1.33,337) 438
Kim, S. (2014) —— 1.15(0.81,165) 6.04
Wu, C. H. (2013) —t—l— 248(0.97,6.33) 144
Wu, C. H. (2013) = 154 (0.96,247) 4.28
Overall (l-squared = 63.3%, p = 0.000) O 161(1.43,1.82)  100.00
1
MNOTE: Weights are from random effects analysis |
T T
0392 1 25.5
B 2 LA I ER AL B BTG B XU S 1 Meta 43 BT ZRAKIE]
Fig 2 Forest plot showing a meta-analysis of effect of sarcopenia on the risk of osteoporosis
F2 LSRG 5B B e S PR 20 405
Table 2 Subgroup analysis of the study on sarcopenia and the risk of osteoporosis
X I B AARS 3 Heterogrnity
2R 5347 W R B AT
95% CI P1H P Pt
PE5
L 10 2.26 (1.71~2.98) 0. 000 Random 73.3% 0. 000
o 22 5 ot 13 1.37 (1.23~1.53) 0. 000 Random 38.9% 0.074
WLPA LR B AEE L
EWGSOP or AWGS 6 2.22 (1.52~3.24) 0. 001 Random 67.7% 0. 008
Baumgartner 17 1.72 (1.48~1.99) 0. 000 Random 62.2% 0. 000
i
(= EIN 8 2.03 (1.46~2.81) 0. 000 Random 66. 8% 0.023
BRI 13 1.53 (1.34~1.75) 0. 000 Random 56.8% 0. 000
ER S
BB 15 2.04 (1.62~2.59) 0. 000 Random 71.4% 0. 000
A 4 1.37 (1.14~1.65) 0. 001 Random 39. 0% 0.178
it
50~70 % 13 1.61 (1.35~1.92) 0. 000 Random 61.4% 0. 002
=70 % 10 1.66 (1.37~2.01) 0. 000 Random 61.7% 0. 005

2.3 REMmE T X USRS B
Begg’s K 460 Fll Egger’s K 30 PFAlk & Rl faf , 45 %
PR AR AE — & K R 5, P AE 235 0. 139 Fil <

0. 001, I} I AFTE— E A XT PR, He A HE A7 39 #b 12
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