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[ Abstract] Background Multimorbidity pose challenges to older adults’ health services. It is of great importance to
explore its impact on health services utilization in the elderly. The Chinese Multimorbidity—Weighted Index ( CMWI ) has been

developed to measure the burden of multimorbidity in Chinese middle—aged and elderly, but there is a lack of cohort studies on the
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association between CMWI and health service utilization. Objective To explore the association between burden of multimorbidity
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and utilization of health among older adults, which provides scientific evidence for improving the intervention and management
of older adults’ patients with multimorbidity. Methods From December 2021 to January 2024, taking Sihui City of Zhaocqing
City, Guangdong Province as an example, the electronic health records of residents from 2017 to 2021 were collected from the
city’s national health information platform to establish a natural population cohort for health examination of the elderly. We used
the time of the first health examination in this period as the baseline, the CMWI was used to measure individual’s baseline burden
of multimorbidity .We use the negative binomial regression to analyze the association between individual's CUWTI respectively
and the total number of outpatient visits, chronic disease—related outpatient visits, total number of hospitalizations and chronic
disease-related hospitalizations during the follow—up period. Results Among the total 39 989 participants, there were 14 991
(55.18% ) cases of multimorbidity, and the CMWI was 1.3 (0, 2.3) . During an average 1 268 days follow—up period, 26
141 people (65.37% ) had used outpatient services, the number of total outpatient visits and chronic disease—related outpatient
visits was 2 (0, 6) andl (0, 4) .7 332 (18.34% ) had used hospitalization services, the number of total hospitalization
and chronic disease—related hospitalization was 0 (0, 0)and0 (0, 0) . Age, genders, education levels and CMWI varied
significantly by the utilization of health ( P<0.05) . The residential type varied significantly by the utilization of outpatient services
(P<0.05) but no by utilization of inpatient services ( P>0.05) . After adjusting the covariates of age, gender, residence and
education levels, negative binomial regression analysis showed that CMWI was a risk factor on the increase of health service
utilization in the elderly (IRR>1) . For each unit increase in CMWI, the total number of outpatient visits increased by 1.210
(95%CI=1.196~1.224 ) , the number of chronic disease—related outpatient visits increased by 1.276 (95%CI1=1.259~1.292 ) ,
the total number of hospitalizations increased by 1.277 (95%CI=1.244~1.312) , and the number of chronic disease-related
hospitalizations increased by 1.286 (95%CI=1.252~1.321 ) . Conclusion CMWI is a risk factor for the increase of health
service utilization in the elderly, and the number of health service utilization in the elderly increases with the increase of CMWI.
More attention should be paid to the burden of multi—chronic diseases in the elderly, so as to provide scientific basis for improving
the intervention and management of multi-chronic diseases in the elderly in China.
[ Key words ] Multimorbidity; Aged; Health services; Negative binomial regression; Chinese multimorbidity—
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F 1 AFFFEZFENT T2 R [H (%) ]
Table 1 Comparison of outpatient service utilization times among the elderly with different characteristics
BT EL PR CT TSR EL
FFHE e 0% = 1% X P 0w > 1% X fH P
(n=13848)  (n=26141) (n=17010) (n=22979)
RIS 117.160  <0.001 80.125  <0.001
65 ~ 69 % 11441 (28.61) 3 809 7632 4883 6558
70 ~ 74 % 10 608 (26.53) 3576 7032 4425 6183
75 ~ 84 % 7119 (17.80) 2271 4848 2774 4345
85 ~ 122% 10 821 (27.06) 4192 6629 4928 5893
Ll 23.078  <0.001 5801  0.016
% 17013 (42.54) 6118 10 895 7355 9658
’s 22976 (57.46) 7730 15 246 9 655 13321
JEAR 47818  <0.001 58.782  <0.001
WX 15145 (37.87) 4925 10 220 6074 9071
2 24 844 (62.13) 8923 15921 10936 13 908
AR 81.149  <0.001 67.838  <0.001
/NERL 8481 (21.21) 2 694 5787 3344 5137
/N 20637 (51.61) 7045 13592 8 741 11 896
INEELLR 10871 (27.18) 4109 6762 4925 5946
CMWI 501.880  <0.001 723.100  <0.001
0~ 20 28 851 (72.15) 10 946 17 905 13 461 15 390
2.0 ~ 40 8974 (22.44) 2352 6622 2899 6075
40 ~ 132 2164 (5.41) 550 1614 650 1514
e CMWI= v E e AR 5L
F2  ARFEFFEEENER RS IR B [ (%) ]
Table 2 Comparison of inpatient service utilization times among the elderly with different characteristics
S B PEAH A B YA
HHE Harkte 0% =1k XM P 0% =1k XM Pt
(n=32657) (n=7332) (n=32860) (n=7129)
A (%) 605.160  <0.001 559.730 <0.001
65 ~ 69 % 11441 (28.61) 10019 1422 10 050 1391
70 ~ 74 % 10 608 (26.53) 8 875 1733 8913 1695
75 ~ 84 % 7119 (17.80) 5566 1553 5603 1516
85 ~ 122% 10821 (27.06) 8197 2624 8294 2527
531 45.888 <0.001 58.943 <0.001
5 17013 (42.54) 13 634 3379 13 689 3324
L 22976 (57.46) 19 023 3953 19171 3 805
JE AL 0.354 0.552 0.152 0.697
I IX 15145 (37.87) 12 391 2754 12 460 2685
2 24844 (62.13) 20 266 4578 20 400 4444
SCARRREE 22.013 <0.001 18.701 <0.001
N 8481 (21.21) 6952 1529 6980 1501
I 20637 (51.61) 16 987 3 650 17 090 3547
INFELIR 10871 (27.18) 8718 2153 8 790 2081
CMWI 506.190  <0.001 522.400 <0.001
0~20 28 851 (72.15) 24309 4542 24 457 4394
2.0 ~ 40 8974 (22.44) 6 830 2144 6878 2096
40 ~ 132 2164 (5.41) 1518 646 1525 639




GP meznES T

I ] 9 R N, PR AR Y PRI 3
AR B A JEAE S, CMWT 21112 IR 55 B U8
B & K & (IRR>1) , CMWI 45 34 i 1 4> 2
fr, Z4 N BITT2 W EE i 1.210 & (IRR=1.210,
95%CI=1.196~1.224 ) , &AW A N 1.276 1K
(IRR=1.276, 95%CI=1.259~1.292 ) ; FHLLT B[ T2IREL,
CMWI XIS A G 2R B sE s Rk % (B2
REL IRR P50 < 18 MO T T2 R IRR Y9%50) o CMWI
AR L PER L SRR BRI B s BLAE Y
Tegit#FE X (P>0.05) , Hit, BIA 1, BIA 2 R
WAL EI, Ak, AEES . SR AR SRR R ST
LIRS FIHRECE X (P<0.05) , Hirp SCAb e bk s ]
LIRS FHRE®#Z (IRR>1) , K12 RS H)
FHREGE> (IRR<1) |, JEAETE £ B0 FIW X A TR
DTS IR S BB (IRR<1) 5 TSR BT T2
AW (P<0.05) , HoW L BHEHEZRT2kR
%5 (IRR>1) , XM AHCT 2R ETCE M (P>0.05) ,
3% 3,

AR M. SO TR B R R A 2R A,
CMWI J&AEBERRSS AR BSE MFER R (IRR>1) ,
CMWI BEHEIN AN, AR N R BER A i 1.277
W (IRR=1.277, 95%CI=1.244~1.312) , ‘125 XA b
YBIEAN 1.286 Y (IRR=1.286, 95%CI=1.252~1.321) ;
AT A BE B, CMWI X185 A AT B B 50
EREEaR, H2EMTGF S CRAEBEREL IRR ¥
B < 1B A DGR B Y B IRR Y%k, 1A 95%CI & )
CMWI 54545 . PRI SCARFE B AR A 28 R A2 HAE
WG #R X (P>0.05) , Hik, #EA3, A 42
KPAZL T, e, Fw. A B ik 55 F1H

httpzwww.chinagp.net  E—-mail:zgqkyx@chinagp.net.cn « 5.

WA R (P<0.05) , Hrb AR I8 Bk KA B iz 95 1)
WHGERZ (IRR>1) , 2t o35 Ml B A (4 43 Be il 55
(IRR>1) 5 TR SCARRE BE X2 B A 55 A HH I
BOCEM (P>0.05) , W3,

3 Wig

31 EZEANEMRERER
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i 65 % M UL EAE AR AR 24 Fhig Mt i 12
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Table 3 Results of negative binomial regression analysis between CMWI and the number of health service utilization of the elderly

BA 1 CETTI2IRE) BERL 2 (AEJRATSRT TS ) FA 3 (REBEREL) BERL 4 (RRATSCAE BE AL )

A ( AIC=204 533 ) (AIC=175 066 ) (AIC=77 039 ) (AIC=74938)
IRR (95%CI ) P IRR (95%CI ) P IRR (95%CI ) P1H IRR (95%CI ) P
CMWI 1210 (1.196~1.224)  <0.001 1276 (1.259~1.292)  <0.001  1.277 (1.244~1.312) <0.001 1.286 (1.252~1.321)  <0.001
AR 0.984 (0.982~0.987) <0.001 0.987 (0.985~0.990) <0.001  1.039 (1.033~1.044) <0.001 1.037 (1.032~1.042) <0.001
PRI (LB )
I 1.057 (1.020~1.095)  0.002  0.995 (0.958~1.033)  0.774  0.759 (0.700~0.822) <0.001 0.732 (0.675~0.795)  <0.001
JRAEZEA (LI h )
2 0.876 (0.846~0.906) <0.001 0.808 (0.778~0.838)  <0.001  0.933 (0.865~1.007) 0.070  0.929 (0.860~1.004)  0.064
SABFREE (LI/NVELUT S )
NI L 1275 (1.208~1.345)  <0.001 1285 (1.213~1.362)  <0.001  1.088 (0.964~1.228 )  0.164  1.068 (0.945~1.207)  0.286
I 1.041 (0.999~1.085)  0.052  1.043 (0.998~1.090)  0.061  0.945(0.862~1.036) 0.223  0.929 (0.846~1.020)  0.121

. AlC=Akaike {5 BFRHE; B 1 R In (BTI2IR 1) =B o+ B ICMWI+ B ,Age+ B sGender+ B ,Education+ B sResidence+offset [ log ( Time) ] ;
FE 2 g In (1EIRAHIET TISIREL i) =B o+ B ICMWI+ B ,Age+ B sGender+ B ,Education+ B sResidence+offset [ log ( Time ) |5 TR 3 2y In ( BAEBEREC D)
=B o+ B ICMWI+ B ,Age+ B sGender+ B ;Education+ B sResidence+offset [ log (Time) ] 5 HHL 4 4 In (1@RHIALBEREL i) =B o+ B ICMWI+ 3 ,Age+
B sGender+ B [Education+ B sResidence+offset [ log (Time) | .
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