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The association between exercise and falls in elderly patients with chronic
diseases: a chain mediation model based on cognitive

function and depression
SHEN Chen - shuai *, YUAN Wen —xiao, LI Hong - ping, GAO Qian — gian, JING Qi,
GAO Run - guo, AN Hong - qing, CAI Wei — qin
" School of Management, Shandong Second Medical University, Weifang, Shandong 261053, China

Abstract: Objective  To investigate cognitive function and depression as mediators between exercise and falls in elderly
chronic disease patients. Methods  Using stratified and convenience sampling, this cross — sectional survey in Shandong
included 1 433 elderly chronic disease patients via a self — designed questionnaire. Generalized structural equation modeling
and Bootstrap testing were used. Results  Fall incidence was 18.8% . Exercisers had significantly lower fall incidence.
Cognitive function scores were lower in fallers; depression scores were higher in fallers. Exercise, cognitive function, and
depression significantly affected falls (P <0.05). Exercise negatively predicted falls (8 = -0.376, 95% CI. - 0. 685 —
-0.067). Cognitive function (8= -0.037, 95% CI. —0.070 - —0.004) and depression (8= —0.124, 95% CI. -0. 194
- —0.055) had significant mediating effects. A chain — mediating effect existed via cognitive function and depression (8 =
-0.011, 95%CI; -0.021 - -=0.001). Conclusion Exercise directly reduces falls and also reduces falls indirectly through
the mediating effects of cognitive function and depression.
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Table 1 Descriptive statistical analysis

. n(%)/M JETR R n (%) AN} PG
. (s Fs) 2 @ 0¢/2)
531 12.623 <0.001
i 618(43.1) 90(14.6) 528(85.4)
s 815(56.9) 179(22.0) 636(78.0)
IR (4) 46.860 <0.001
60 ~70 672(46.9) 83(12.4) 589(87.6)
71 ~80 642(44.8) 143(22.3) 499(77.7)
=81 119(8.3) 43(36.1) 76(63.9)
AR 40.330 <0.001
iR U= 360(25.1) 103(28.6) 257(71.4)
SN 526(36.7) 95(18.1) 431(81.9)
W 350(24.4) 40(11.4) 310(88.6)
E 170(11.9) 29(17.1) 141(82.9)
K& 19(1.3) 0(0.0) 19(100.0)
AR L L 8(0.6) 2(25.0) 6(75.0)
NN 14. 855 0.002
<1 000 842(58.8) 185(22.0) 657(78.0)
1 001 ~2 000 267(18.6) 43(16.1) 224(83.9)
2 001 ~4 000 172(12.0) 22(12.8) 150(87.2)
>4 000 152(10.6) 19(12.5) 133(87.5)
TR 63.313 <0.001
WA R 769(53.7) 98(12.7) 671(87.3)
PO AP YN 549(38.3) 123(22.4) 426(77.6)
PO AT N 106(7.4) 45(42.5) 61(57.5)
J R AR 9(0.6) 3(33.3) 6(66.7)
IR NN 52.051 <0.001
WA 827(57.7) 107(12.9) 720(87.1)
X HE G S M AN R 465(32.4) 113(24.3) 352(75.7)
XA I B AR 123(8.6) 44(35.8) 79(64.2)
7 H 5 ) A 18(1.3) 5(27.8) 13(72.2)
I 45.653 <0.001
2 693(48.4) 180(26.0) 513(74.0)
& 740(51.6) 89(12.0) 651(88.0)
IR 18.101 <0.001
7 1351(94.3) 239(17.7) 1112(82.3)
% 82(5.7) 30(36.6) 52(63.4)
R LEIRT 4.398 0.036
B 147(10.3) 37(25.2) 110(74.8)
7 1286(89.7) 232(18.0) 1 054(82.0)
1B BRI 28.069 <0.001
2 720(50.2) 96(13.3) 624(86.7)
& 713(49.8) 173(24.3) 540(75.7)
AT BE 27.0(23.0,29.0) 24.0(20.0,28.0) 28.0(24.0,29.0) -6.100 <0.001
EfEa s 2.0(0.0,5.0) 4.0(1.0,7.0) 2.0(0.0,4.0) -8.408 <0.001
2 E B B R 1 £ A (8 4B
Table 2 Multimodel regression analysis of the role of exercise on falls
. HH AR A Y 1
e OR(95% CI) Pl OR(95% CI) P
& B 0.480(0.365 ~0.632) <0.001 0.647(0.482 ~0.869) 0.004
AT RE 0.944(0.918 ~0.971) <0.001
AR 1.104(1.061 ~1.148) <0.001
ez 1.584(1.177 ~2.130) 0.002
(4 1.731(1.385 ~2.162) <0.001
AR 1.038(0.867 ~1.242) 0.686

NN 0.956(0.804 ~1.136) 0. 606
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W 0.320 <0.001 0.432 0.061
R? 0.032 0.144

-2 Log - Likelihood 1 355.598 1249.737

. A 2 A 3

e OR(95% CI) P OR(95% CI) P1{i
E B 0.666(0.494 ~0.898) 0.008 0.691(0.511 ~0.935) 0.016
NG 0.952(0.925 ~0.980) 0.001 0.950(0.923 ~0.978) <0.001
AR 1.092(1.049 ~1.138) <0.001 1.086(1.041 ~1.133) <0.001
ezl 1.319(0.970 ~1.792) 0.077 1.350(0.991 ~1.838) 0.057
RIS () 1.555(1.235 ~1.957) <0.001 1.541(1.223 ~1.944) <0.001
SCALFREE 1.075(0.918 ~1.330) 0.442 1.105(0.918 ~1.330) 0.293
NGLON 0.990(0.814 ~1.163) 0.911 0.973(0.814 ~1.163) 0.761
[ WARINIA 1.461(1.185 ~1.801) <0.001 1.435(1.163 ~1.772) 0.001
LiPARINIA 1.171(0.934 ~1.470) 0.172 1.184(0.942 ~1.489) 0.147
RPN 1.890(1.399 ~2.553) <0.001 1.890(1.397 ~2.556) <0.001
E IR 1.765(1.027 ~3.033) 0. 040
BT EERT 0.601(0.389 ~0.928) 0.022
Wi 0.236 0.002 0.355 0.130
R? 0.181 0.192

-2 Log - Likelihood 1212.492 1202.651
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2.4 X PABR SN RN, B EBRE N Table 3 Correlation analysis between exercise, cognitive
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Table 4 Chain mediation models analysis

Bootstrap95 % CI

%Az B FrifEi T R P{H
i SRR - B -0.376 0.154 -0.678 -0.074 0.014
IHITfig - kfs) -0.052 0.015 -0.080 -0.023 <0.001
AR — A3 0.083 0.022 0.040 0.125 <0.001
iz Z BRI - N hg 0.721 0.242 0.246 1.196 0.003
iZ BB — AR -1.507 0.164 -1.829 -1.185 <0.001

INFIZhRE — FIAD -0.179 0.018 -0.214 -0.144 <0.001
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Fig.1 Diagram of the chain mediation role model
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Table 5 Chain mediation path analysis

ke BUVAE (95% CI) FrifEiR BN A7 HE (% )
JEY Ima —0.548( -0.849 ~ —0.247) 0.154 100. 00
HEA -0.376( —0.685 ~ —0.067) 0. 158 68. 61
B RLN —-0.172( =0.251 ~ —0.094) 0. 040 31.39
iz g - AT RE - —-0.037( =0.070 ~ —0.004) 0.017 6.75
BB - IS - R —0.124( -0.194 ~ —-0.055) 0.036 22.63
& BB — AT RE — AR — kA5 =0.011( -0.021 ~ ~0.001) 0. 005 2.01
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