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[ Abstract] Objective To explore the relationship between sarcopenia and the risks of falls, osteoporo-
sis, fractures and all-cause mortality among elderly people. Methods This was a meta-analysis of prospective
cohort studies. Databases of OVID/Medline, PubMed, EMBASE, Cochrane Library, China National
Knowledge Infrastructure ( CNKI) and Chinese WanFang Database were searched systematically according to
the inclusion and exclusion criteria. The literatures related to the relationship between sarcopenia and falls, os-
teoporosis, fractures and all-cause mortality among elderly people from January 1987 to June 2017 were identi-
fied. The quality of the literature was evaluated by the risk assessment tool Newcastle-Ottawa Scale recommen-
ded by the Cochrane. Meta-analysis was conducted by RevMan 5. 3 and Stata 12. 1 software. Results Totally 13
prospective cohort studies including 19 376 subjects and 3 190 outcome events were entered in meta-analysis.
The relative risk (RR) for comprehensive adverse outcome events among subjects with sarcopenia was 1. 64
times of non-sarcopenia subjects (95% CI=1.51-1.78, P<0.000 01), and the RRs for fall, osteoporosis,
fractures and all-cause mortality were 1.60 (95% CI=1.42-1.81, P<0.000 01), 4.85 (95% CI=2.18-
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10.79, P=0.000 1), 1.59 (95% CI=1.40-1.80, P<0.000 01), 2.08 (95% CI=1.18-3.69, P=0.01)

times of non-sarcopenia subjects respectively. Conclusion

Sarcopenia increases the risk of falls, fractures,

all-cause mortality and comprehensive adverse outcome significantly, suggesting that sarcopenia might be a pre-

dictor for adverse outcomes among elderly people.

[ Key words] Sarcopenia; Falls; Osteoporosis; Fractures; Mortality
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Table 1 The search strategy

1 Sarcopenia/co, dh, dt, me, mo, nu, pc, px, th, th [ Complications, Diet Therapy, Drug Therapy, Metabolism, Mortality, Nursing, Preven-

tion & Control, Psychology, Rehabilitation, Therapy ]

2 Fracture Fixation, Internal/ or Fracture Fixation/ or fracture. mp.
3 Fractures, Spontaneous/ or Fractures, Bone/
4 2o0r3

5 fall. mp. or Accidental Falls/

6 Osteoporosis/

7 osteopenia. mp. or Bone Diseases, Metabolic/
8 Bone Density/

9 6 or 7or 8 or

10 death. mp. or Death/

11 mortality. mp.

12 10or 1l

13 4or50r9orl2

14 1 and 13

2 Medline/Ovid 46:% 5 W [R) A 35 7 A 5045 e
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Fig 1 Flow sheet of studies through the review process
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Table 2 General characteristics of included studies
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871 (kg) : 3 :30,%:20 He AR AR 73 B0
A 0.8 m/s [EREK T FEb g
Yamada % HA 749 568/1314 (EWGSOP)ASMI; 1.0 B T - 5
2013015 B.6.75,%:5.07
‘f)ijj(k@ :% :30,ﬁ‘:20
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sarcopenis  NON-Sarcopenis Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight(%) M-H, Fixed, 95% CI - M-H, Fixed, 95% CI
Bischoff-Ferrari%$2015! 22 49 116 396 4.7 1.53[1.08,2.17
Chalhoub, D%20152% 94 371 1048 6287 21.6 1.52[2. 17, 1.83 —
Hars, M2£20161 9 102 31 811 13 2.31[1.13, 4.71 +
Handl F5E201204 29 43 63 154 5.1 1.65[1.24,2.18 E—
Handl F5£2013PY 18 66 19 194 1.8 2.78[1.56, 4.98 R —
SJoblom%‘FQOIB (el 9 69 14 521 0.6 4.85[2.18, 10.79 —_—
SJoblom%‘jFQOIB (16] 16 69 70 521 3.0 1.73[1.07,2.79 +
SJoblom%‘FQOIB el 18 69 100 521 43 1.36[0.88, 2.10 I B
Tanimoto5$201412 49 160 171 950 9.1 1.70[1.30, 2.23
Yalcin, A5201722% 18 41 15 100 1.6 2.93[1.64, 5.23 —_—
Yamada$2013015 142 414 328 1468 26.7 1.54{1.30, 1.81 —
Yu, R5201417 39 187 187 1813 6.5 2.02[1.48, 2.76 _
Yu, R%:201449 56 293 509 3707 13.8 1.39[1.09, 1.79 _—
Total (95% CI) 1933 2671 17443 100.0 1.64[1.51, 1.78] <D
Total events 519
Heterogeneity: Chi?=20.66, df=12 (P=0.06); 1>=42% o: p 0:7 ] 1’ p 2
Test for overall effect: &=11.66 (P<0.000 01)
FENLABERZE WL B ZA B 1T
B2 WA ZEWER A AERT LR G AN BLAE SR A A XU 5 1 FR AR el
Fig 2 Forest plots of effect of sarcopenia on the risk of comprehensive advers outcomes
sarcopenia  non-sarcopenia Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight(%) M-H, Fixed, 95% ¢/ M-H, Fixed, 95% ¢/
4.1.1 Falls
Bischoff-Ferrari®$2015!% 22 49 116 396 4.7 1.53[1.08, 2.17] —
Landi, F5201284 18 66 19 194 1.8 2.78[1.56, 4.98] —_—
SjoblomF=520131 18 69 100 521 4.3 1.36[0.88, 2.10] ™
Tanimoto 201413 49 160 171 950 9.1 1.70[1.30, 2.23] -
Yamada*$20131 142 414 328 1468 26.7 1.54[1.30, 1.81] ;
Subtotal(95% CI') 758 3 529 46.6 1.60[1.42, 1.81]
Total events 249 734
Heterogeneity: Chi*=4.54, df=4 (#=0.34); I’=12%
Test for overall effect: Z=7.55 (P<<0.00 001)
4.1.2 Osteoporosis
Sjoblom 5201304 9 69 14 521 0.6 4.85[2.18, 10.79] _
Subtotal (95% CI') 69 521 0.6 4.85[2.18, 10.79] .
Total events 9 14
Heterogeneity: Not applicable
Test for overall effect: Z=3.88 (P=0.00 001)
4.1.3 Fractures
Chalhoub, D%20152% 94 371 1048 6287 21.6 1.52[1.27,1.83] -
Hars, M5£20161 9 102 31 811 1.3 2.31[1.13, 4.71] _
SjoblomF%201304 16 69 70 521 3.0 1.73[1.07, 2.79] —
Yu, R%:201447 39 187 187 1813 6.5 2.02[1.48, 2.76] —
Yu, R%20141) 56 293 509 3707 13.8 1.39[1.09, 1.79] -
Subtotal(95% CI') 1022 13 139 46.1 1.59[1.40, 1.80] ¢
Total events 214 1845
Heterogeneity: Chi*=4.79, df=4 (#=0.31); I*=17%
Test for overall effect: Z=7.17 (P<0.00 001)
4.1.4 Mortality
Landi, F%20132Y 29 43 63 154 5.1 1.65[1.24, 2.18] —_
Yalcin, A%52017%% 18 41 15 100 1.6 2.93[1.64, 5.23] _—
Subtotal(95% CI') 84 254 6.7 1.96[1.51, 2.54] L
Total events 47 78
Heterogeneity: Chi*=3.27, df=12 (#=0.06); 1*=420%
Test for overall effect: Z=11.66(P<0.00 001)
Test for subgroup differences: Chi*=9.27, df=3 (#=0.03); 1*=67.6%
Total (95% CI) 1933 17 443 100.0 1.64[1.51, 1.78] ]
Total events 518 2671 _ . ) )
Heterogeneity: Chiz=20.66, df=12 (P=0.06); I°=42% 001 0 1 T 100
Test for overall effect: £=11.66 (P<0.00 001) . J J
Test for subgroup differences: Chi*=9.27, df=3 (#=0.03); 1*=67.6% AL SRR A1 WP sE R ER A 1E

B3 WAEESG A LR E A REGR . BB BBEALE . H3T . RIETR AR KR i 2R bR

Fig 3 Forest plots of effect of sarcopenia on the risk of falls, osteoporosis, fractures and mortality
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Table 3  Analysis of the effect of in comprehensive adverse outcomes between sarcopenia and non-sarcopena by gender,

race and diagnostic criteria

MARME M EMARRGEATE ogp gy i %R
L2 53 Hr R T =8 L I e Pa
Bvenis  Totl  Evemts  Towl (%) JERE o0
£S5 Bk 151 552 1130 7932 30 1.99 1. 64 2.40 <0. 000 01
g 233 893 1110 6 043 63 1.39 1.11 1.74 0. 005
i FmEA 233 879 1 476 9 505 51 1.85 1.52 2.26 <0. 000 01
LN 286 1 054 1195 7938 22 1.60 1.40 1.83 <0. 000 01
ZWidrik  EWGSOP 5 AWGS 488 1782 2524 16 236 49 1.63 1.5 1.78 <0.000 01
Baumgartner %5 31 151 147 1207 5 1.70 1.24 2.32 <0. 000 01

. EWGSOP: FAE AL L SR T4 ; AWGS: TEIMILN Zmiss SE TAEH
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Table 4 Meta regresson analysis of gender, race and diagnosis criteria
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