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Abstract : Objective To explore the comorbidity patterns and influencing factors of chronic diseases in middle — aged and
elderly people in China, so as to provide new ideas for the development of corresponding chronic disease prevention and control
strategies and measures. Methods Using data from the China Health and Retirement Longitudinal Study ( CHARLS) 2018,
after excluding samples with missing variables for 14 chronic diseases, a final sample of 19,390 individuals aged 45 and older
was included. The Apriori algorithm from association rule analysis was utilized to explore the comorbidity patterns among middle
—aged and elderly individuals in China. The occurrence of chronic comorbidity (two or more chronic diseases or three or more

chronic diseases) was taken as the dependent variable, and the independent variable was determined according to the five
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dimensions of social determinants of health. 5 696 samples were included after deletion of the missing values, and the
influential factors of chronic comorbidity were analyzed by univariate y* test and multiple logistic regression. Results —The
prevalence of comorbid chronic diseases among middle — aged and elderly individuals in our country was 55.4% . The most
common comorbidity patterns were arthritis or rheumatic diseases and hypertension. Association rule analysis identified 24
strong tule combinations, with the most common binary association being gastrointestinal or digestive system diseases with
arthritis or rheumatic diseases, and the most common ternary association being gastrointestinal or digestive system diseases,
hypertension, and arthritis or rheumatic diseases. The results of the multivariate analysis showed that both two or more chronic
diseases and three or more chronic diseases were significantly associated with increased risk factors, including: age 60 — 80
years (two or more chronic diseases: OR =1.479, 95% CI. 1.244 —1.759; three or more chronic diseases; OR =1.526,
95%CI: 1.267 —1.839), age >80 years (OR=1.545, 95% CI. 1.144 -2.087; OR =1.591, 95% CI. 1. 175 -2.154),
depressive symptoms (OR =1.435, 95% CI. 1.267 —1.626; OR=1.382, 95% CI. 1.216 —1.570) , having a pension ( OR
=1.350, 95%CI. 1.141 —1.598; OR=1.332,95%CI. 1. 118 - 1.586) , and residence in central (OR =1.268, 95% CI .
1.096 —1.470; OR =1.269, 95% CI. 1.088 - 1.479) or western regions (OR =1.217, 95% CI; 1.062 —1.395; OR =
1.198, 95% CI; 1.038 — 1. 382). Conversely, factors associated with a reduced risk of chronic multimorbidity included alcohol
consumption (two or more chronic diseases; OR =0.811, 95% CI. 0.707 - 0.930; three or more chronic diseases;: OR =
0.837, 95%CI. 0.724 —0.968 ) , 6 —8 hours of night sleep (OR =0.806, 95% CI. 0.702 -0.926; OR =0.792, 95% CI;
0.688 —0.912) , more than 8 hours of night sleep (OR =0.738, 95% CI. 0.635 —0.858; OR =0.745, 95% CI: 0. 637 -
0.872), self —rated general health (OR =0.357, 95% CI. 0.307 —=0.414; OR=0.343, 95% CI. 0.299 -0.392), and self
—rated good health (OR =0.136, 95% CI. 0.114 - 0.163; OR =0.117, 95% CI. 0.096 — 0. 142). Conclusion It is
suggested that the prevention and intervention of chronic comorbidity should be multidimensional, and the health care personnel
should take into account the comorbidity of patients and the problem of multiple drug use in the formulation of comorbidity
treatment plan.
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Fig.1 Flowchart of the Inclusion Process for Research Subjects
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Table 1 Prevalence of chronic diseases and number of comorbidities [ n( % ) ]
P 45 R PN 2 FE =3 Mg o S
e I 7 288(36.7) 3194(16.5) 2985(15.4) 6 179(31.9)
I i 5 5 4286(22.1) 684(3.5) 3285(16.9) 3969(20.5)
AR A= 2495(12.9) 386(2.0) 1929(9.9) 2315(11.9)
ST 440(2.3) 95(0.4) 289(1.4) 384(1.9)
PR 2748(14.2) 383(2.0) 2170(11.2) 2553(13.2)
FFRE P S 1354(7.0) 180(0.9) 1059(5.5) 1239(6.4)
IR 3834(19.8) 560(2.9) 3081(15.9) 3641(18.8)
R 1391(7.2) 195(1.0) 1129(5.8) 1324(6.8)
5 1942(10.0) 269(1.4) 1554(8.0) 1823(9.4)
ERER AR R 5847(30.1) 1321(6.8) 3 667(18.9) 4988(25.7)
158 IR KA o 7 TG ) 487(2.5) 65(0.3) 384(2.0) 449(2.3)
JCIZ AR 776(4.0) 72(0.4) 675(3.5) 747(3.9)
B A2 7 532(38.8) 1.829(9.4) 4423(22.8) 6252(32.4)
B i 1144(5.9) 101(0.5) 1020(5.3) 1121(5.8)
F 2 M AL
Table 2 Comorbidity association rules
GIEES JaTAE KR % HIEED SR
( H IR H I R ) (T R B XU ) 16.81 55.74 1.43
Cif g S5 (g I ) 13.62 61.60 1.64
(O ) (g i) 11.92 60.30 1.60
GO IR ) (T R B KU ) 10.35 52.32 1.35
CHl PRI = T ) (L) 8.15 63.33 1.68
&Pl ) (T R BRI ) 7.81 55.09 1.42
O PR BB T35 ) CIfLAE 5% ) 6.82 52.99 2.40
(H I RGN ) (T R s KU ) 5.68 56.75 1.46
(R (I ) 5.06 70. 60 1.88
(B RES ) (g I ) 5.06 50.51 1.34
(H RGN, SiE) (&7 R BRI ) 7.23 61.29 1.58
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M5 R S % S
CHAG S, T AR BRI ) (ErImJE) 6.54 63.91 1.70
(TR, O ) (T R BRI ) 6.30 52.85 1.36
ORISR, 15 R BRI ) () 6.30 60.92 1.62
Ciffg 55, CMES ) (I ) 6.24 73.51 1.96
(I, CMESR) (i g 5% ) 6.24 52.34 2.37
(GBI RGP, OHERR) (KT RS AHR ) 5.82 66.04 1.70
COMERT, 27 4l KR ) (BRI RGN ) 5.82 56.23 1.86
CIf A S4B RGBS ) (AT R BRRNT) 5.12 60.92 1.57
CIfAE S, &7 REUAEHR ) (EHEH R LR 5.12 50.05 1.66
CIAR S5, W PR R ) (i) 5.09 74.58 1.98
CoRm i He , 8 bR o i 10 ) (IG5 5.09 62.41 2.82
(HMKIE RGN, OER) (R JE) 5.08 57.67 1.53
(AR 5%, B SR GE5R) (k) 5.04 59.94 1.59
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Table 3 Single factor Chi — square test table of chronic disease comorbidity

e et AR B DL b e it = Fh B L) b A
A5 i 24 R 25 y
for Hh % P! P g i i 2 X 1H PAH
AEIE R R
AR (%) 45 ~60 44.90 152.487 <0.001 24.80 142. 667 <0.001
>60 ~80 61.35 40.11
>80 65.83 44.22
1 1] 5 52.41 25.647 <0.001 32.36 16.502 <0.001
5y 59.09 37.51
FARARE AR I 67.70 238.093 <0.001 26.92 223.680 <0.001
H 47.20 46.03
AERAE I
7 4 & 56.87 2.392 0.122 35.50 0.467 0.494
B 54.80 34.62
L] & 59.43 57.480 <0.001 29.00 44.212 <0.001
7 48.74 38.02
AR TES) " 57.24 3.197 0.074 35.68 0.681 0.409
H 54.89 34.63
PG R AT (h) <6 65.20 111.494 <0.001 43.91 109.098 <0.001
6~8 51.61 30.71
>8 49.70 29.43
ERRIE 5 Akt 80.36 779.532 <0.001 60.96 807.158 <0.001
— 54.89 31.33
jiie 29.73 12.34
b s G
PSR 2 FKIG 57.50 29.138 <0.001 42.50 30.362 <0.001
O 5[] 54.26 33.40
et Ve 63.29 42.13
ARAS 2 3! X IVA
JEAE H LAY 55.91 0.161 0.689 34.86 1.565 0.211
g 56.78 37.46
X R 51.40 24.966 <0.001 31.03 21.591 <0.001
i 58.42 37.57
[l 58.30 36.96
HERRE KT HE 63.82 60. 104 <0.001 41.69 48.366 <0.001
N 56.53 35.74

FILl 49.01 28.59




ISR B2 22 2024 4F4E 51 4545 24 #]  Modern Preventive Medicine, 2024, Vol. 51, NO.24 - 4421 -
(8:%)
Wh B DL b Hpibiat; =Rh RS

AR B R 25

. o Kbk P fii Bk P fii
R 50.73 31.55

oAbt 25 K R

Y7 RES T 55.00 0.042 0.838 31.00 0.762 0.383
H 56.02 35.20

BR SR FEE b 48.12 133.114 <0.001 41.90 123.7 <0.001
H 63.31 27.82
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Table 4 Multifactor logistics regression results of chronic disease comorbidity

e PR R UL A8 e =R L PR
At A4 R 2R P OR(95% CI) ER0 P OR(95% CI)
AES (S I 245 ~60)

60 ~80 0.391 <0.001 1.479(1.244 ~1.759) 0.423 <0.001 1.526(1.267 ~1.839)

>80 0.435 0.005 1.545(1.144 ~2.087) 0.465 0.003 1.591(1.175 ~2.154)
PN (SR )

i’y 0.133 0.060 1.142(0.995 ~1.311) 0.105 0.150 1.111(0.963 ~1.283)
HABEER (S804 . )

f 0.361 <0.001 1.435(1.267 ~1.626) 0.323 <0.001 1.382(1.216 ~1.570)
Y (S B84 1)

I -0.210 0.003 0.811(0.707 ~0.930) -0.178 0.017 0.837(0.724 ~0.968 )
HMEREIR I (S84 2 <6)

6~8 -0.215 0.002 0.806(0.702 ~0.926) -0.233 0.001 0.792(0.688 ~0.912)
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USRS (28 TS IR )
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HuIX (S BRAL AR
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Pi 0.196 0.005 1.217(1.062 ~1.395) 0.180 0.014 1.198(1.038 ~1.382)
YERE (SR KT HF)

INF -0.015 0.854 0.985(0.838 ~1.157) 0.053 0.515 1.055(0.898 ~1.239)

wyrh 0.007 0.945 1.007(0.830 ~1.221) 0.055 0.593 1.056(0.864 ~1.291)

=L 0.122 0.363 1.130(0.869 ~1.469) 0.241 0.089 1.272(0.964 ~1.678)
Bk EFR e (S RE 1)

el 0.300 <0.001 1.350(1.141 ~1.598) 0.286 0.001 1.332(1.118 ~1.586)
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