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Analysis of the correlation between cardiovascular — metabolic
co — morbidities and different types of activities of daily living abilities
in Chinese middle — aged and elderly people
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REN Qian — gian, FENG Shuang — shuang
" School of Nursing, Chengdu University of Traditional Chinese Medicine, Chengdu, Sichuan 610075, China
Abstract . Objective To analyze the relationship between cardiovascular — metabolic complications andbasic activity of daily
living( BADL) and instrumental activities of daily living (TADL) in Chinese middle — aged and elderly individuals, and to
explore the factors influencing different types of ADLs in this demographic with cardiovascular — metabolic complications.
Methods The effects of cardiovascular — metabolic co — morbidities on ADLs among middle — aged and elderly individuals
were investigated using the y” test and logistic regression model in a sample of individuals aged 45 and older from the 2020
China Health and Elderly Care Tracking Survey. A randomized forest prediction model was developed to investigate the
influencing factors of different types of activities of daily living in middle — aged and elderly people with cardiovascular —
metabolic co — morbidities, and to predict the importance of each influencing factor. Results Among China’ s middle — aged
and elderly population, 19.75% had at least one cardiovascular metabolic disease (CMD), and 4. 18% had cardiovascular
metabolic co — morbidities (CMM). The prevalence of BADL impairment was 15.90% , and that of IADL impairment was
17. 32% . After adjusting for confounding factors like age and sex, middle — aged and older adults with cardiovascular metabolic

co — morbidities had a higher risk of developing impaired ADLs compared to their counterparts without these co — morbidities
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(BADL: OR =1.662, 95% CI. 1.246 —2.216; IADL: OR =2.186, 95% CI. 1.663 —2.874). Age, depression, pain

distress, life satisfaction, literacy, and participation in social activities were predictive of impaired BADL and IADL in older

adults with multiple cardiovascular — metabolic co — morbidities, with good predictive modeling ( BADL; AUC =0. 804 ; TADL;

AUC =0.761). Conclusion

Middle — aged and older adults with multiple cardiovascular — metabolic co — morbidities are

more likely to experience impairments in ADLs. Healthcare providers should consider the specific conditions and risk factors of

this demographic and develop personalized, multidimensional intervention programs focusing on mental health, pain and chronic

disease management, and life satisfaction enhancement to prevent ADL decline in those with cardiovascular — metabolic co —

morbidities.

Keywords : Middle — aged and elderly people; Cardiovascular — metabolic co — morbidities; Ability to perform activities of daily

living ; Influencing factors; Random forests
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Table 2 Basic information on survey respondents[ n( % ) ]

A hE BEL BADL B JC BADLEREE MY P1E IADL 7% JCIADLZRIR 'l Pa
R (%) 281.195  <0.001 449.868  <0.001
45 ~59 4.490(50.48)  471(10.49) 4 019(89.51) 479(10.67) 4 011(89.33)
60 ~74 3594(40.41)  684(19.03) 2910(80.97) 739(20.56) 2 855(79.44)
=75 810(9.11)  259(31.98)  551(68.02) 322(39.75)  488(60.25)
P51 77.151  <0.001 105.514  <0.001
L 4292(48.26)  531(12.37) 3 716(87.63) 560(13.05) 3 732(86.95)
7 4602(51.74)  883(19.19) 3 719(80.81) 980(21.30) 3 622(78.70)
WS ARAR 15 56.928  <0.001 122.554  <0.001
A 7729(86.90) 1 141(14.76) 6 588(85.24) 1205(15.59) 6 524(84.41)
ToE A 1165(13.10)  273(23.43)  892(76.57) 335(28.76)  830(71.24)
JEAEH 43.205  <0.001 53.967  <0.001
ekt 5641(63.42) 1006(17.83) 4 653(82.17) 1103(19.55) 4 538(80.45)
%] 3253(36.58)  408(12.54) 2 845(87.46) 437(13.43) 2 816(86.57)
AR 179.786  <0.001 379.920  <0.001
XH 3387(38.08) 759 (22.41) 2 628(77.59) 915(27.02) 2 472(72.98)
N 2876(32.34) 366 (12.73) 2 510(87.27) 370(12.87) 2 506(87.13)
s 1720(19.34) 205 (11.92) 1515(88.08) 197(11.45) 1 523(88.55)
L 911 (10.24) 84 (9.22)  827(90.78) 58(6.37)  853(93.63)
REEAR BT (h) 107.545  <0.001 95.088  <0.001
<6 5050(56.78)  980(19.41) 4 070(80.59) 1040(20.59) 4010(79.41)
>6~ <8 1789(20.11)  200(11.18) 1 589(88.82) 201(11.24) 1 558(88.76)
=8 2055(23.11)  234(11.39) 1 821(88.61) 299(14.55) 1 756(85.45)
PP 284.104  <0.001 220.505  <0.001
H 4704(52.89) 1038(22.07) 3 666(77.93) 1079(22.94) 3 625(77.06)
TG 4190(47.11) 379(8.97) 3 814(91.03) 461(11.00) 3 729(89.00)
gzt 315.316  <0.001 170.953  <0.001
H 1265(14.22)  415(32.81)  850(67.19) 382(30.20)  883(69.80)
X 7629(85.78)  999(13.09) 6 630(86.91) 1158(15.18) 6 471(84.82)
LI 33.545  <0.001 32.089  <0.001
H 57(0.64) 25(43.86) 32(56.14) 26(45.61) 31(54.39)
¥ 8837(99.36) 1389(15.72) 7 448(84.28) 1514(17.13) 7 323(82.87)
YEIR 1143.920  <0.001 941.716  <0.001
¥ 4200(47.22) 271(6.45) 3 929(93.55) 357(8.50) 3 843(91.50)
1 2628(29.55)  401(15.26) 2227(84.74) 419(15.94) 2209(84.06)
i — 824(9.26) 175(21.24)  649(78.76) 208(25.24)  616(74.76)
A 648(7.29)  265(40.90)  383(59.10) 260(40.12)  388(59.88)
E|3-S4 594(6.68)  302(50.84)  292(49.16) 206(49.83)  298(50.17)
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Ar i ISP BADL #%:  Jt BADL 5&¥i X 1a P1A IADL 5% Jc TADL %% 95 i P{E

A 197.938  <0.001 189.331  <0.001
W Hois % 433(4.87) 48(11.09)  385(88.91) 59(13.63)  374(86.37)
A 2779(31.25)  347(12.49) 2432(87.51) 421(15.15) 2 358(84.85)
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KA 664(7.47)  201(30.27)  463(69.73) 194(29.22)  470(70.78)
B[ N ey 228(2.56) 80(35.09)  148(64.91) 98(42.98)  130(57.02)

AR 505.260  <0.001 539.684  <0.001
) 3003(33.76)  844(28.11) 2159(71.89) 912(30.37) 2 091(69.63)
X 5 891(66.24) 570(9.68) 5 321(90.32) 628(10.66) 5 263(89.34)

xS 27.991  <0.001 23.577  <0.001
e 4335(48.74) 3737(86.21)  598(13.79) 664(15.32) 3 671(84.68)
X 4559(51.26) 3743(82.10)  816(17.90) 876(19.21) 3 683(80.79)

P IR 23.510  <0.001 38.713  <0.001
H 843(9.48)  183(21.71)  660(78.29) 211(25.03)  632(74.97)
X 8051(90.52) 1231(15.29) 6 820(84.71) 1329(16.51) 6 722(83.49)

O ER 40.745  <0.001 40.336  <0.001
H 399(4.49)  109(27.32)  290(72.68) 73(25.80)  210(74.20)
X 8495(95.51) 1305(15.36) 7 190(84.64) 1 467(17.04) 7 144 (82.96)

T 31.569  <0.001 14.682  <0.001
H 283(3.18) 79(27.92) 204(72.08 50(52.08) 46(47.92)
X 8611(96.82) 1335(15.50) 7 276(84.50) 1490(16.94) 7 308(83.06)

I 11 5 60.593  <0.001 81.941  <0.001
H 96(1.08) 43(44.79) 53(55.21) 50(52.08) 46(47.92)
X 8798(98.92) 1371(15.58) 7 427(84.42) 1490(16.94) 7 308(83.06)

Mg H 24.098  <0.001 17.927  <0.001
e 8288(93.19)  139(22.94)  467(77.06) 143(23.60)  463(76.40)
X 606(6.81) 1275(15.38) 7 013(84.62) 1397(16.86) 6 891(83.14)

2.2 RARERBFAZTEDRAZMEHFAKIES
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Table 3 Logistic regression analysis model for analyzing the relationship between BADL and IADL impairment and sample characteristics

BADL TIADL

h i AT O {(95% C1) FeiEJ5 OR {f(95% CI) AL OR i (95%C) Keiki OR (f(95% CI)
AL

60 ~74 2.006(1.767 ~2.277) 1.970(1.721 ~2.255) 2.167(1.914 ~2.455) 2.005(1.756 ~2.289)

=75 4.011(3.364 ~4.782) 3.984(3.261 ~4.868) 5.525(4.663 ~6.547) 4.943(4.078 ~5.992)
51

@ 1.681(1.496 ~1.890) 1.547(1.360 ~1.761) 1.803(1.610 ~2.020) 1.569(1.383 ~1.779)
SRR

ToH 1.767(1.522 ~2.052) 0.986(0.832 ~1.169) 2.185(1.898 ~2.516) 1.150(0.979 ~1.350)
i

bR 0.661(0.584 ~0.748) 0.714(0.624 ~0.817) 0.638(0.566 ~0.720) 0.739(0.648 ~0.842)
SR

I 0.504(0.441 ~0.579) 0.729(0.627 ~0.847) 0.398(0.349 ~0.456) 0.587(0.507 ~0.678)

i 0.469(0.397 ~0.553) 0.699(0.583 ~0.839) 0.349(0.296 ~0.413) 0.526(0.439 ~0.630)

[=les)a 0.352(0.277 ~0.446) 0.529(0.410 ~0.685) 0.184(0.139 ~0.242) 0.270(0.202 ~0.361)

BB A 4 (h)
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. BADL IADL
e K IERT OR {1 (95% CI) KIEJS OR {H(95% CI) KIERT OR {1 (95% CI) KIEJE OR {8 (95% CI)
6~8 0.523(0.444 ~0.615) 0.628(0.530 ~0.745) 0.488(0.415 ~0.574) 0.587(0.495 ~0.696)
=8 0.534(0.458 ~0.622) 0.577(0.491 ~0.678) 0.657(0.571 ~0.755) 0.689(0.593 ~0.800)
H 2.872(2.531 ~3.259) 1.408(1.219 ~1.625) 2.408(2.139 ~2.710) 1.173(1.023 ~1.345)
R
" 3.240(2.831 ~3.708) 2.668(2.312 ~3.078) 2.417(2.111 ~2.768) 1.939(1.675 ~2.244)
L=Ein
H 4.189(2.475 ~7.091) 2.317(1.303 ~4.120) 4.057(2.402 ~6.852) 2.476(1.389 ~4.417)
Y9 R
H— 2.611(2.219 ~3.072) 1.799(1.512 ~2.143) 2.042(1.756 ~2.374) 1.453(1.232 ~1.713)
it 3.909(3.177 ~4.810) 2.147(1.709 ~2.699) 3.635(3.006 ~4.400) 2.214(1.786 ~2.744)
k% 10.031(8.220 ~12.242) 3.821(3.043 ~4.797) 7.213(5.960 ~8.731) 2.919(2.335 ~3.649)
[ 24 14.995(12.245 ~18.361) 4.754(3.759 ~6.013) 10.692(8.807 ~12.981) 3.389(2.693 ~4.266)
e[ ey 1.144(0.831 ~1.577) 1.044(0.747 ~1.458) 1.132(0.844 ~1.518) 1.007(0.738 ~1.373)
A 1.461(1.071 ~1.992) 1.468(1.062 ~2.029) 1.210(0.910 ~1.610) 1.272(0.941 ~1.721)
A 3.482(2.471 ~ 4.905) 3.088(2.154 ~4.428) 2.617(1.897 ~3.609) 2.381(1.690 ~3.354)
e[ P T 4.336(2.892 ~ 6.500) 3.197(2.084 ~4.905) 4.779(3.269 ~6.985) 3.665(2.441 ~5.500)
PIAR
H 3.649(3.245 ~4.104) 1.729(1.504 ~1.987) 3.655(3.263 ~4.095) 1.867(1.632 ~2.136)
W55
A 0.734(0.654 ~0.823) 0.824(0.727 ~0.935) 0.760(0.681 ~0.850) 0.906(0.801 ~1.023)

23 CHERBEEBUEL RFER B FAER
Heh kR AR ER,8 894 LR 4R A
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TR AR N S 13 TADL 2451, 0 I AR
PR S AN I H AR 5 B RE T Y logistic [0
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R4 PRI CSHEISR S BADL F1 IADL 224556 2 ) logistic [8]IH 7347

Table 4 Logistic regression analysis of the association of cardiovascular — metabolic co — morbidities with BADL and IADL disability in

middle — aged and elderly people

N , BADL
B (%) KEIERT OR {H(95% CI) P{Y KIEJR OR i (95%CI) PA{H

1 Fp (5K BmH L) 1385(15.57) 1.716(1.486 ~1.981) <0.001 1.516(1.301 ~1.767) <0.001
2 Fp (SR BB 293(3.29) 2.137(1.632 ~2.798) <0.001 1.662(1.246 ~2.216) 0.001
=2 F(SREWHIL) 372(4.18) 2.399(1.896 ~3.036) <0.001 1.899(1.475 ~2.445) <0.001
=3 P (HARBRH L) 79(0.89) 3.539(2.229 ~5.619) <0.001 3.024(1.828 ~5.003) <0.001
=4 Fh( 5RBRHE) 17(0.19) 6.864(2.642 ~17.832) <0.001 5.113(1.727 ~15.124) 0.003

IADL

Bkt (e te%) K IE BT OR {8 (95% CI) P1i K IEJ5 OR {8 (95% CI) Pl

1 Fp (5K BpAH L) 1385(15.57) 1.609(1.397 ~1.853) <0.001 1.419(1.219 ~1.651) <0.001
2 Fh (SR BB 293 (3.29) 2.663(2.069 ~3.427) <0.001 2.186(1.663 ~2.874) <0.001
=2 M (SREWHLL) 372(4.18) 2.634(2.101 ~3.303) <0.001 2.186(1.710 ~2.793) <0.001
=3 Fh (SR BRI 79(0.89) 2.530(1.568 ~4.082) <0.001 2.188(1.304 ~3.672) <0.001
=4 f (R B LL) 17(0.19) 7.807(2.965 ~20.553) <0.001 6.693(2.288 ~19.578) <0.001
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2.4 ChHERMEERATAEAELE B FAEERDY
R FGE RS RO IR R
4E N BADL {52 Wi PR 25 43¢ 5 LM HEFP A 14K R 4R
i AAR PR R AT R SRR LSS B
Z 5 FAE] BEARA S S AR A8 PR 5 RO I A
FR PG A4 TADL By 5% PR 25 4% f S HE 7
B SRR A0 AR A DR A= v o B A
LS E SO BEARIT RAE PR LSRR
Mo WS, MAM, A OIS th B4R A
ANFZEAH E ARG TR S RE ) RF AR AUC 4351 R
0.804(0.708,0.899) F1 0. 761 (0. 663, 0.859 ) , #i#I
AR, WE1E2,

xS BEHLARMAIE 10 D HEEA R
Table 5 10 important variables of the Random Forest model
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Fig.1 ROC curves for the RF model of impaired BADL in middle

—aged and older adults with cardiovascular — metabolic

co — morbidities

3 W i

ABIESE A B A 2 A O U A i A

REHE
0.4 0.6 0.8 1.0

0.2

0.0

0.0 0.2 0.4 0.6 0.8 1.0
-5 55

2 AL AU T AR TADL 3245 RF BERLEG

ROC £k
Fig.2 ROC curves for the RF model of impaired IADL in middle
— aged and older adults with cardiovascular — metabolic

co — morbidities
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