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[ Abstract] Background With the aging and longer survival of the population, comorbid chronic diseases is
increasingly common. The variety and complexity of diseases poses challenges to the health management of the elderly.There is a
relative lack of multimorbidity pattern researches in China, whichare necessary issues for research. Objective To investigate
the patterns of coexistence of common multiple chronic conditions among the elderly in China, in order to help policymakers,
researchers, and clinicians better understand the current status of multimorbidity among Chinese elderly. Methods Data on
the demographic characteristics and health status of 14 chronic diseases were extracted from the respondents aged 60 years and
above in the China Health and Retirement Longitudinal Study ( CHARLS ) 2018, association rules, cluster analysis, principal
component analysis, latent class analysis were used to explore the multimorbidity patterns of Chinese elderly, and the results
of different methods were compared. Results The data from a total of 10 800 respondents were eventually included, there were
differences among the patterns obtained by four methods.However, the consistent multimorbidity patterns were identified: (i)
hypertension, diabetes or elevated blood glucose, dyslipidemia; (ii) chronic lung disease and asthma; (iii ) arthritis or
rheumatism, stomach diseases or digestive diseases; (iv) stroke, memory-related diseases. Conclusion The consistent
patterns obtained by different methods contain chronic diseases with significant relationships of etiologies.The reasons of differences
in results are complex etiologic relationships and different method principles.
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Table 3 Analysis of association rules and chi—square test for two chronic diseases
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Figure 1 Dendrogram of systematic clustering of 14 chronic diseases
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Figure 2 Scree plot for factor analysis
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Table 5 Results of k—-medoids clustering analysis of respondentswith multimorbidity
\ o miE R e s o WA MR Lk R
CE Y T DIl iR e e o iﬁ Ol (%) )
(1 (%) ) [ (%)) (fl (%)) (il %]
K1 3259 505 (1550) 57 (175) 73 (2.24) 0 5 (230) 154 (473) 62 (1.90) 1532(47.00) 7 (267)
A2 2016 264 (13.10) (228) 47(233)  1161(5760) 222 (11.01) 104 (5.16) 77(382) 1139 (565) 2 (456)
A%3 3861 2656 (68.80) 1425(36.90) 124 (321) 803 (2080) 2197(56.82) (1720)  232(601) 2135(5530) 2259(58.50)
24 1664 1664(100.00) 128 (7.69) 35(2.10) 156 (9.38) 191 (11.48) 170 (10.22) 27 (1.62) 0 206 (1238)
B 10800 5091 (47.14) 1656(1533)  279(258)  2121(19.64) 2684(2485) 1093(10.12) 398 (3.69) 4808 (4452) 2644 (2448)
e TSR WM L ﬁﬁgﬁ B RER R IR 4meR
BE ) ) (%) ) ﬁ%%%%ﬁ (%)) o (%)) (A (%)) (B (%)) (Bi(a) ) (6 (%))
Mk 99 (3.04) 178 (546) 0 4 (135) (245) 1486 (4560) 858 (2633) 688 (21.11) 195 (598) (0.98)
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A3 440 (1140) 741 (1920) 1819 (47.10) 425 (11.00) 432 (1120) 0 295 (764) 261 (676) 890 (23.05) 915 (23.7)
n%k4 66 (3.97) 6 (5.17) 180 (10.82) 55 (331) 63 (3.79) 0 633 (38.04) 715 (42.97) 300 (18.03) 16 (0.96)
B 779 (721) 1245(1153) 3403 (3151) 855 (792) 656 (6.07) 1486 (13.76) 2258(20.91) 2246 (2096) 1828(1693) 1224 (1133)
BE ) () () () () (R (RO Be) (R TR (e
e 0 0 0 0 0 0 0 0 0 0.90 +0.99
%2 194 (962) 50 (248) 10 (050) 1(0.05) 2(0.10) 0 1(0.05) 0 0 267+142
%3 617(1598) 426 (1103) 247 (640)  117(3.03) 56 (145) 22 (057) 8(021) 4(0.10) 3(0.08) 424£190
iy 0 0 0 0 0 0 0 0 0 1.82+0.75
Bk 811 (751) 476 (441) 257(238) 118 (1.09)  58(0.54)  22(020) 9 (0.08) 4(004) 3(0.03) 257199
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Table 6 Classification table of principal component
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Table 7 Cross table of latent classes with chronic diseases

- TEIRAR J—— s bE

peom () g [g@? T (e [@qu %ﬁﬁi J&fﬁ B )
classl 1266 501 (39.6) 82 (65) 4(33) 409 (323) 400 (31.6) 4 (74) 4 (58)  1111(878) 21 (175)
class2 2728 2389 (87.6) 1090 (40) 73 (27) 275 (10.1) 1287 (472) 694 (25.4) 7 (28) 1059 (388)  1623(59.5)
class3 559 446 (79.8) 240 (42.9) 32(57) 361 (64.6) 497 (889) 163 (29.2) 139 (24.9) 445 (796) 437 (78.2)
class4 617 304 (49.2) 63 (10.2) 12(19) 589 (953) 259 (41.9) 3 (53) 2 (36) 335(542) 111 (18.00)
class5 5629 1451 (258) 181 (32)  120(21) 487 (8.7) 241 (43) 109 (19) 6 (15) 1858(33.00) 252 (45)
Bk 10800 5091 (472) 1656 (1533) 279 (258) 2121 (19.64) 2684 (2485) 1093 (10.12) 398 (3.69) 4808 (4452) 2644 (24.48)

I s »% 9 o 9 o

e s ] W EE R A Lg%f 0 FiEs 1 fiE A 2 Fiiig 3 e 4 Fig
O Coe) ) (i (%) ) (%) ) (il (%) ) (%) ) (%)) (hl (%)) (%)) (B (%) ) (i (%))
class1 288 (227) 346 (273)  1182(934) 9 (23) 71 (56) 0 0 9 (071) 561 (4431) 402 (31.75)
class2 133 (49)  284(104)  575(21.1) 9 (18) 270 (99) 0 0 525(1924) 896 (32.84) 650 (23.83)
cass3 204 (365)  328(587)  429(767) 199 (356) 198 (354) 0 0 0 0 0
class4 0 (49) 7) 0 212(343)  546(883) 35 (57) 0 0 51 (827) 150 (2431) 169 (27.39)
class3 124 (22)  227(400) 1005 (179) 06) 82 (15) 1486 (264) 2258 (40.11) 1661 (2951) 221 (3.93) 3 (0.03)
Bk 779 (721) 1245 (11.53) 3403 (31.51) sss<792) 656 (6.07) 1486 (1376) 2258 (2091) 2246 (20.8) 1828 (16.93) 1224 (1133)
M e [%ﬁ O Bl B (B ) ) () () PR

classl 224 (17.69) 9 (545) 1 (008) 0 0 0 0 0 0 3.83£0.92

class2 437 (16.02) 186 (6.82) 3 (121) 1 (004) 0 0 0 0 0 3.62£1.23

class3 8 (322) 132(2361) 196 (3506) 117(2093) 58 (10.38) 22 (394) 9(161) 4(072) 3(054) 737£136

classé  132(2139) 89 (14.42) 7 (438) 0 0 0 0 0 0 422£131

class3 0 0 0 0 0 0 0 0 0 111084

BIE 811 (751) 476 (441) 257 (238) 118 (1.09) 58 (0.54) 22(0.20) 9 (0.08) 4(0.04) 3(0.03) 257+1.99
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Figure 3  Probability distribution graph of five latent classes
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