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Correlation of gait speed with all-cause mortality in very old inpatients
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[ Abstract] Objective To investigate the correlation between gait speed and mortality in very old inpatients. Methods A total of
510 very old inpatients ( =80 years) at our department from June 2015 to December 2017 were enrolled in this study. Their basic
data, comorbidities and polypharmacy were recorded at admission. Their activities of daily living was assessed by Katz index of
the Katz in activities of daily living ( Katz-ADL) , cognitive function by mini-mental state examination ( MMSE) , nutrition level by
micronutrient assessment method short-form (MNA-SF) , and depression status by self-rating depression scale (SDS). The gait speed
was measured with 6-meter walking test. After discharge, all-cause mortality was followed up for more than 2 years and recorded. SPSS
statistics 21. 0 was used for data analysis. Spearman correlation coefficient was used to analyze the correlation between gait speed and
variables. Kaplan-Meier survival curve and Cox regression analysis were used to analyze the correlation between gait speed and mortality.
Results For the 499 inpatients, they were at a mean age of (86.3+4.1) years, and 59.7% of them were male. During a median
follow-up of 3.3 years (2.7, 3.9), 118 participants (23.6% ) died. Spearman correlation analysis revealed that gait speed was
negatively correlated with age, Charlson comorbidity index ( CCI) and polypharmacy (r=-0.352, -0. 196, -0. 124; P<0.05), and
positively correlated with Katz-ADL, MMSE and MNA-SF scores (r=0.430, 0.291, 0.273; P<0.05). After the patients were
divided into tertile groups according to gait speed, Kaplan-Meier survival analysis showed that mortality was increased with the decrease
of gait speed (P<0.001). Cox regression analysis with adjustment for potential confounding variables indicated that compared with the
fastest group, the other 2 groups have a higher risk of mortality ( middle speed group: HR=2.365, 95%CI 1. 231~4.541, P=0.010;
lowest speed group:; HR=2.363, 95%CI 1.215~4.591, P=0.011). Conclusion In elderly inpatients, low gait speed is associated

with the risk of all-cause mortality. Gait speed could be a simple and effective prognostic indicator for mortality.

Wi B HE: 2020-08-08; 3 HHEA: 2021-02-23
%ﬁlﬁﬁ bt VIR X DA fil 32 S S RHEOR B 0 H (XWKX2020-23)
BEEE: TH,E-mail: fxyywang@ sina. com



MR ZARLZONEPORZGE 22145 A 28 H 55204 %558 Chin ] Mult Organ Dis Elderly, Vol.20, No.5, May 28, 2021 - 333 -

[ Key words)

aged; gait speed; inpatients; mortality

This work was supported by the Science and Technology Nova Project of Beijing Xicheng Commission of Health (XWKX2020-23).

Corresponding author: WANG Qing, E-mail. fxyywang@ sina. com

EIEBAE N R P2 FE RN AR AE, Bk
R o A Rt S R Gt TH
RBRER AR —FpPR |AT E R URK Y T iy
2%, BRSO AT o i A 554 B R B A AN R A e 4
Jea AURRE , T FH 1A R W) = 4 R 4 T IR
AR A BREIR L, B AR O AR5 S A A ik
fIE” 2 —T0 meta 1M AN O TAE 2@ ARt
FAHRTIEPERTSE (n=12 901 ,4E =65 %) ¥ 2Lk
VER A i RIS i D s AR L, A0 s 4]
M4BT % 5 (RR = 1.89,95%CI 1.46~2.46)
H i N OC T 203 5 A e w2 A R B S A R
R AR ST e WLARGE . AR B 7E T i B
W BAE B AR B, TR A R AR e B AR
BE A FBET I S N R T, A B TR E A
TERFRAE T

1 X&57F%

1.1 #Rx%

V% 2015 4F 6 A Z 2017 4F 12 A 75 #BE R
K M I 52 24 B B 2r 6 BHE B 1Y 24 8 3 510 141,
INAFRUE: (1) 415 =80 %5 (2) (EBE I [F] > 24 h;
(3) PRI AE , BESE U N S LR AR N 2S5
(HBES H5ARMFIFEIT N R ZE A, HEBrbr ik,
(1) KHIEMAR Frisr i S 215 (2) B Stk o WLEESE
B AR, B 3 N H A O IR 2k (3)
A bR e B E AR B2 B IR YT 5 (4) ) 2
AU TENR , WME 4 AR | 30 A B S B v A
&, AR AEREFCHER SRR,

1.2 A&

WA B IR IR OB A FE AR Y 5 B A
it R 45 20 (body mass index, BMI) A5 Jf- %%
TEOL I 2585, SR 6 KD AT i 50 o 25
4% JEOT- I B MRS s i LIRS T R T 6 K HE
2R A I A A5 BT T 4R TR, 7 R A
T W DX 2 S B 2 T I SRATAE B R (s ) , SR AT
A 2 WG BATER TR A, AT E S E (m/s) .

WBEfEAE 3 N H AR L AR A R T FL G B
i, P FETT ] 3.3(2.7,3.9) 4, i B 4N
FET- I AR DL
1.3 EEAE

(1) % Charlson 9% +5 %0 ( Charlson comor-

bidity index, CCT) WAl A, I PPAL 7 ik AL 45 B 1
i TR AL R or R G, e B PG A A
19 THUPIp 5 ™ R B PP A AR 4R i 1 T A B AR
BT 1.2.3.6 73 ARIEAF B HE I3 H, H 50~59 2/
THIRTE 1 53 A1 10 2 0B84 1 73, P2
WHKIEAHSC RIS WbRdE , By im R BRI SE 1. (2) R
fii 2 & 658 P-4l 12 7% ( mini-mental state examination,
MMSE ) AR N EITIRE , £330 43, AR SCILAR B %
SHE:SCH 0~17 23 /N30 18~20 43, g Je LU L
Ak 21~ 24 43, (3) R ROE 70T E 1 R R
( mini-nutritional assessment short-form , MNA-SF ) 7
FFORAS, M 14 55,12~ 14 P IEF 8~ 11 MR AT
TEEFRARKE,0~7 H R EFRAR, (4) K]
Katz H #4568 71/ 3 ( Katz-activities of daily living,
Katz-ADL) Pl H 8 A= 1% 16 shRE 1, 643 6 73, <6 41
SO HE ARG ShRe ) TR, (5) ZEMZ50H
PR =5
1.4 ZitF4aE

KM SPSS 21. 0 BAFREA TR M, T BB
FFE IR LAY B R 22 (w25 ) Fom , AR IER )
A LA i B (U s BRI ) [M(Q,,Q,) 138K, &
1E A5 2R 1] U BCR I TT 22 000 o THECS0RH T3]
BOADFR) TR, KA X K5, R Spearman
KFRB AL 5 28 B 2Z 18] (R S o 0 7 =
I, R FH Kaplan-Meier {126 F1 Cox [0] 9 45
RIS A0 5 4 R BB T XURS: B AH SG 1%, 313158 HR
M 95%CI, P<0.05 AERAGIHFE L,

2 &4 B

2.1 BEIWGKERESE

W 5% 1) ) e lfe £ B 3 510 91, 2k U5 11 44l
(2.2%) , e Z S AR 50 3% B2 L3k 499 ], I v 55 4
298 51 (59.7%) , 2 P4 201 il (40.3%) ; 1 £ 4 1%
(86.3+4. 1) %, P Bl 3.3(2.7,3.9) 4F, K/ 11
[ 4 118 ] (23. 6% ) KA A RAET, &Il ik 4~
e BRI TR U9 B 0 B I ) SR SR AR U 4 ]
9 85. 6% 58.5% 41.3% 41. 1% % 27. 9% ; H % 4=
GG SNRE ) TR 2 Em M2 EFRAR () (AH
IrekEfe SAMAR Lo K ¥ 43 508 65. 5% ,42.3% |
36. 5% .,26. 5% K 15. 8% ; W i & L {H 0. 62 (0. 42,
0.81)m/s,



- 334 - PIEBIFEZAVEIONIGE

221 4E5 H 28 H %5204 55 53] Chin J Mult Organ Dis Elderly, Vol.20, No.5, May 28, 2021

A A A ) R ) o H e M R AT = A3 61 B
S AR A (B <0.52 m/s, I <
0.44m/s) , FEHHAH (<0. 52 m/s HPE<0. 78 m/s,
<0. 44 m/s LtE<0. 67 m/s) Fld B 4 (B 1k =
0.78m/s, LME=0.6Tm/s) . BlE LB, BEAE
AR, CCI 4B 5 & , Katz-ADL MMSE }z MNA-SF
AR, S st =4 Fh A& HLBE & 5 kA
HH AR TR ZEMAA ERAR(KE) A
MTIRERERT AR AT, E R A G E L (P<
0.05;% 1),

2.2 HERH5ELT =2 EH Spearman 18X 77

SR CCl RZHEHARAME, 5
Katz-ADL .MMSE }2 MNA-SF $E4r S IEAH G, 22 74
AGeit i (¥ P<0.05;%2)

2.3 SESEERTHXE

¥ M Kaplan-Meier [k S Cox [a] 945 54 73 A
A5 2 HIET- B & R, Kaplan-Meier [ 26 i 7~
Bl A T B, 4 BET- R B Wi & (P<0.001;
K1),

Cox [IEBLHY 7 I BLAFE 8 PR 5] . BMI, CCI,
HH AR ZhEE) GNAMRSL B FRRE ZEH
IERIR B , S A A EL , Hifth 2 4H 2 RBET=
JABSARSR = (¥4 P<0.05,38 3)

R i

BAE N MR B, B Z 02
TRIFAE DI RE SR B 2 2 S BiE R
e A NIRRT Bh BE 1 (0 & A, 7E 255 L/ AE
sk B )3z B R AR R A RO L AT P
BE R ARG T A0 s A T R 25 5%, H o
FHFME 9 0.6.0.8 1 m/s* " PR IR S 2
ST K FHRG R 50 T 27 gt X
HAENFE DN AF ST, 50 T 5 R )RS R (K
BEINJIBEAS, FE B, BB RN/ 806 TS ) 6 &R, 98
] AR R at IX B AE NBEAS RARRZS Ry A 1)
FU A, I AT DA Sy B S PE A TR AP <
0. 8 m/s Al ARG R AERESE R Y s, 2014 4F
JAMA Z&385 b % R R 3h T /R 41" sl WU 0 25
H<0. 6 m/s 1ERAERE =65 % Z4FE ANAT 8 AME A bR
Y, BRI 20 (0 I R 15 Ui SR BUA T 50 o ke 3 w4
SRPLEE, IR AS BG5S , —Ig8 A 41 B
W meta 434712 7R, 80 % LA b 38 55 4o AREMY
S HEA 0.968 0. 943 m/s, X RIREE Y KK
Wi IR AR AR meta 3BT RN, IR A
HEH AL 4330 0. 580.,0. 475 m/s . FEARWFFEH,
BF AL R 0. 620 m/s, % B 5B ARE N E

x1 3HBFRRERFELR

Table 1

Comparison of baseline characteristics among three groups

Lowest gait speed
Item

group(n=168)

Middle gait speed
group(n=169)

Highest gait speed
F/x? P value
group(n=162)

Age (years, x+s) 87.5+4.1 86.7+3.9 84.6+3.6" 24.879 <0.001
Male [n(%) ] 99(58.9) 101(59.8) 98(60.5) 0. 084 0. 959
BMI( kg/m2 , Xxs) 23.43+4.12 24.23+3. 88 23.47+3.38 2.202 0.112
Gait speed [m/s, M(Q;,Q;) ] 0.35(0.24,0.43) 0.62(0.56,0.70) * 0.91(0.82,1.02) ** 46.285  <0.001
Number of diseases=4 [n(%) ] 100(59.5) 99(58.6) 73(45.1) ** 8. 664 0.013
CCI [ points, M(Q, ,05) ] 7.0(6.0,9.0) 7.0(6.0,9.0) 6.0(5.0,8.0) ** 10.105  <0.001
Hypertension [n(%) ] 137(81.5) 146(86.4) 128(79.0) 3.216 0.200
Coronary heart disease [n(%) ] 76(45.2) 80(47.3) 49(30.2) o 11.788 0. 003
Stroke [n(%) ] 98(58.3) 84(49.7) 81(50.0) 3.221 0.200
Diabetes mellitus [n(%) ] 68(40.5) 76(45.0) 62(38.3) 1.599 0.450
Chronic kidney disease [ n( %) ] 48(28.6) 55(32.5) 36(22.2)" 4. 450 0.108
Katz-ADL[ points, M(Q;,Q5) ] 5.0(3.0,5.0) 5.0(4.0,6.0) 6.0(5.0,6.0) ** 53.548  <0.001
Decreased ADL [n(%) ] 144(85.7) 118(69.8) * 65(40.1) ** 77.975  <0.001
MMSE [ points, M(Q;,0Q5) ] 25.0(21.8,28.0) 27.0(24.0,29.0) * 28.0(26.0,29.0) ** 24.163  <0.001
Cognitive dysfunction [ n( %) ] 64(39.5) 45(26.6) * 23(14.4) o 25.873 <0.001
MNA-SF[ points, M(Q,,0Q;) ] 11.0(9.0,13.0) 12.0(11.0,14.0) 13.0(11.8,14.0) “* 15.361  <0.001
Abnormal nutrition [ n( %) ] 86(51.2) 56(33.1) 40(24.7) " 26.223  <0.001
Polypharmacy [n(%) ] 80(47.6) 78(46.2) 53(32.7) w# 9.073 0.011
Depression [n( %) | 36(21.4) 28(16.6) 15(9.3) " 9.270 0.010
All-cause mortality[ n( %) ] 55(32.7) 47(27.8) 16(9.9) ** 26.327  <0.001
BMI:; body mass index; CCI: Charlson comorbidity index; Katz-ADL: Katz-activities daily living; MMSE: mini-mental state examination; MNA-SF:

mini-nutritional assessment short-form. Compared with lowest gait speed group, * P<0.05; compared with middle gait speed group,*P<0. 05.
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Table 2 Spearman correlation analysis between gait

speed and variables

Variable r P value
Age -0.352 <0.001
BMI -0.001 0. 980
CCI -0. 196 <0.001
Katz-ADL 0.430 <0.001
MMSE 0.291 <0.001
MNA-SF 0.273 <0. 001
Polypharmacy -0.124 0. 005
Depression -0. 151 0.001

BMI: body mass index; CCI; Charlson comorbidity index; Katz-ADL.
Katz-activities daily living; MMSE: mini-mental state examination;

MNA-SF: mini-nutritional assessment short-form.

1.00
25
3 075k
£
=)
g
"
2
v
T 050
]
Q
=
¥
2
ch 025f — Lowest gait speed group
E 1 Middle gait speed group
Highest gait speed group
0 1 1 1 1 ]

1
10 20 30 40 50 60

Follow-up duration (months)

E 1 Kaplan-Meier #iZk 5 #15&E =S5 TR
Figure 1 Kaplan-Meier survival curves for mortality based

on tertiles of baseline values of gait speed

WA Bt (8 AFAEZ PRI AT D BEFR GRS A
Ko AR — LB AR AR R TR 50T
RS FRIAR A 8 ] LS B AR B XN o 2Rk 11

FIBEHEBASIBESE S (n=1 348 F394EH4 76 % |, i)
215 H) R, 2ot 3420 #1551 (0. 709 Al
0.850m/s, P<0.001) , ¥ PE 5047 U505 % 41
TERRIR IR G, il MU L e A A T
S5 e Bk A XU 4 = (HR = 2.31,95%CT 1. 20 ~
4.49,P=0.013) , 23 WM AT 5 £ BEIEA KU 1)
VISR F 1 0. 663 m/s & 0. 545 m/s, Hi it
TRAZE 2% 3 T AL X AR A B 521 (4R
89.6 % K1 5 ) W s HEAT DU i B A A, 25 R
WRTEMEIRZ ARG, 5P H =0. 64 m/s AR,
A <0. 5 m/s 554 RIBET XU 14 5 i A5G (0. 37 ~
0.49m/s 4: HR =1.99,95% CI 1.38 ~2.85, P<
0.001;<0.36 m/s ZH: HR=1.97, 95% CI 1.34 ~
2.88,P=0.001) , &/ FEix ANBE P A5 T A6 T 1Y
VISR 0.5 m/s, TEAHIEFE 4 25 4% 1 i 64T
SO B R RIS S R A AL AR H, A
2 A RBET KU By, B s 7 A BE v % B AR R
W KA S e S 4 R BE T XU A 5 | 25 it 5
PE PR FET - YIASE R 0. 78 0. 67 m/s,,

AR FEAFAE—5E ey BRAE | AL 45 B rp O ) 2 Bt 2R
H FEA RS BT R RN A A TR AT (L
SIRT A BET, KX HADA B F 4T 08, AW
FEEERAGE T B = i % AF 3, N RB SN 2 H At
LAENBE A P TA XL IX 97 8 B 55 4 ARt
A3 BE P B T 453 A0 X AN Rt B 4 Ry A
M.

g5 b A0 O 7 B AU AT, A AT e
DN Bt i 0 AT B R BE e 4 TR BB T XU, 2 100
Ao R B AT BMIT — RN ATAY B A fd HEIR
BH—A TG AR, 2017 4R DA kAT T
YNGR T AR S TR (AR
18 1 SRR B IARSE A5 ) 19 2 AE N T 280 7 i 6
PR LA ZE BHAE TS i AT RE Y T B 3l 4 o 1
12 TR A0 KT 2 5 B Tk = i R I
IRES e Al o it — 20 05T

*3 HESFETH Cox BT

Table 3 Cox regression analysis to determine the association of gaid speed with mortality

Unadjusted Model 1~ Model 2*
Group n
HR(95% CI) P value HR(95% CI) P value HR(95% CI) P value
Highest gait speed 162 1. 0( Reference) - 1. 0( Reference) - 1. 0( Reference) -
Lowest gait speed 168 3.872(2.218-6.762) <0. 001 2.936(1.654-5.210) <0.001 2.363(1.215-4.591) 0.011
Middle gait speed 169 3.200(1.814-5.646) <0.001 2.576(1.449-4.578) 0. 001 2.365(1.231-4.541) 0.010

* Model 1: adjusted for age and sex; *Model 2; adjusted for age, sex, BMI, CCI, activities of daily living, cognitive status, nutritional status, polyphar-

macy, depression. BMI: body mass index; CCI; Charlson comorbidity index.
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