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[ Abstract ]

elderly. Limited studies examined the combined impacts of physical and mental diseases on cognition performance. Objective

Background There is evidence showing that multimorbidity is associated with brain health among the

This study aims to explore the relationship between mental-physical multimorbidity and cognitive decline in middle—aged and
older adults in China, India and Indonesia. Methods This study was based on three national-representative data from China
( China Health and Retirement Longitudinal Study ) , India ( Longitudinal Aging Study in India ) , and Indonesia ( Indonesian
Family Life Survey ) , with a total sample of 73, 119 respondents. Three domains of cognitive function were considered in
the analysis, including time orientation, word recall, and numeracy. Five categories of mental-physical multimorbidity were
constructed according to the number of non—communicable diseases and the existence of depressive symptoms, reported by
participants. Multivariable linear regression models were applied to examine the association of physical and mental multimorbidity
with cognitive decline. Results The mean cognitive function score was (54.7+19.9) among 9951 participants in China,
(51.1£20.0) among 54802 participants in India, and (50.7 + 18.4) among 8446 participants in Indonesia. The cognitive
score was significantly lower in those middle—aged and older adults with mental—physical multimorbidity in China ( 8=-6.99,
95%CI=-8.26~-5.71) , India ( B =-2.76, 95%CI=-3.41~-2.11) and Indonesia ( B =-2.75, 95%CI=-4.10~-1.41)
than in those individuals without any non—communicable disease, after adjusting for socio—demographic and lifestyle behavioral
covariates. Conclusion Cognitive decline is associated with mental-physical multimorbidity among middle—aged and older adults

in China, India and Indonesia, particularly in females. Paying attention to and actively addressing mental health problems among

patients with multimorbidity may reduce the risk of cognitive impairment and dementia in the elderly.
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Table 1 Characteristics of participants and average cognitive function in China, India and Indonesia
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Table 2 Multivariable linear regression analysis of association between physical-mental multimorbidity and cognitive function among participants from

China, India and Indonesia

At GRS E[EE E[EE e P
B (95%CI) P{H B (95%CI) P{H B (95%CI) P{H

MRS (UTCIB MR S )

18P -1.03 (-2.23~0.17) 0.093 —0.09 (-0.79~0.60) 0.797 -0.30 (-1.25~0.65) 0.535

IR -0.51 (=1.73~0.70) 0.405 -0.02 (-0.97~0.92) 0.963 0.98 (-0.36~2.31) 0.151

AAARIEAR -4.59 (-6.29~-2.90) <0.001 —2.13 (-2.84~-1.43) <0.001 -2.20 (-3.82~-0.57) 0.008

Brodt —-6.99 (-8.26~-5.71) <0.001 —2.76 (-3.41~-2.11) <0.001 —2.75 (-4.10~-1.41) <0.001
PR (LA SR

x© ~7.34 (-8.63~-6.06) <0001  -13.73 (-14.30~-13.17)  <0.001 -454 (-5.66~-342)  <0.001
AR (L) 45~49 & HZH] )

50~59 % -3.58 (-4.77~-2.39) <0.001 -3.20 (-3.80~-2.60) <0.001 -4.43 (-5.37~-3.49) <0.001

60~69 % -8.37 (-9.65~-7.08 ) <0.001 —6.35 (=7.00~-5.70 ) <0.001 -6.75 (-7.94~-557)  <0.001

=70 % -14.90 (-16.60~-1320)  <0.001  -12.53 (-13.41~-11.65) <0.001  -15.76 (-17.32~-14.19)  <0.001
BEHRARDL (LIRS SR

LS 4.05 (2.50~5.59) <0.001 2.76 (2.17~3.35) <0.001 1.85 (0.78~2.92) 0.001
B (LUTRHERE 208 )

SEAl 2.03 (0.87~3.19) 0.001

HoAth -2.36 (-3.20~-1.53)  <0.001
FiieE ( AFRAIRI RIS S0 )

HAbIE 5= 3.63 (3.07~4.19) <0.001

FiAtr 4.80 (4.17~5.43) <0.001
FREZ KT (L Q5 W)

4 -2.07 (-3.44~-0.69) 0.003 —2.01 (-2.79~-1.23) <0.001 -3.70 (-4.94~-245)  <0.001

Q3 -3.33 (-4.81~-1.85) <0.001 —2.92 (-3.69~-2.15) <0.001 -5.88 (-7.14~-4.61)  <0.001

Q02 -3.40 (-4.80~-2.00) <0.001 —4.54 (-5.29~-3.79) <0.001 -7.81 (-9.11~-6.51)  <0.001

Q1 -6.49 (-8.06~-4.92) <0.001 521 (-5.97~-4.46) <0.001  -9.87 (-11.14~-8.60)  <0.001
AR (LS R 208

il -1.31 (-2.37~-0.24) 0.017 0.36 (—-0.17~0.88 ) 0.184 0.64 (-0.37~1.65) 0.214
JEAEHLIX (LI SR )

ekt —9.26 (-10.63~-7.88 ) <0.001 -9.00 (-9.55~-8.46) <0.001 -7.26 (-8.06~-6.46)  <0.001
WL (AR Ky 200 )

AR -1.02 (-2.50~0.46 ) 0.177 —2.34 (-3.29~-1.38) <0.001 0.08 (-1.51~1.67) 0.920

U] -1.82 (-2.95~-0.70) 0.002 -2.73 (-3.28~-2.19) <0.001 -1.55 (-2.68~-0.41) 0.008
YA (IR SR )

> 1.42 (0.42~2.42) 0.005 —2.64 (=3.57~-1.71) <0.001

sz 3.01 (1.33~4.68) <0.001 -5.46 (-6.56~—4.37 ) <0.001
TR (LIEH B M)

ARAA i -4.84 (-7.07~-2.62) <0.001 -3.69 (-4.29~-3.08) <0.001 -2.15 (-3.59~-0.71) 0.003

T 1.77 (0.63~2.91) 0.003 2.58 (1.90~3.26) <0.001 2.65 (1.50~3.80) <0.001

JE 1.62 (0.65~2.59) 0.001 5.01 (4.39~5.64) <0.001 421 (3.24~5.18) <0.001
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Table 3 Multivariable linear regression analysis of association between physical-mental multimorbidity and cognitive function among participants from

China, India and Indonesia ( by gender )

HE

HIE EE T

il Stk By bt

i Stk By

B (95%CI) P B (95%CI) P B (95%CI)

P B (95%CI) Pff

B (95%CI) P{E B (95%CI) Pl

TBAERAR (LR )
BBHER <044 (-183~095) 0535 -1.66 (-3.70~0.38

) 0011 052 (-0.51~1.55)
PR 031 (-1.80~119)  0.686  -0.99 (-2.84~0.87

)

)

(

0297 077 (-0.55~2.09)
TARAER  —490(=720~-261) <0.001 -4.86(-7.09~-2.62 (
B0t <0001 -7.95(-9.71~-6.19 (

<0.001 -2.15

)
)
)
) <0001 -2.68

-5.38(-6.99~-3.76

0322 -050 (-142~042) 0290 -0.16 (-147~116) 0816 -042 (-1.77~0.94) 0545
0255 =056 (-191~0.79) 0413 302 (1.09~495) 0002 -032(-2.14~150) 0.728
-321~-110) <0.001 -2.02 (-2.95~-1.09) <0.001 -2.63 (-4.79~-0.48) 0.017 -2.05 (-4.51~0.41) 0.102
-3.65~-1.71) <0.001 -2.69 (-3.56~-1.83) <0.001 -239 (-4.42~-0.36) 0.021 -321(-5.00~-141) <0.001
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Table 4 Multivariable linear regression analysis of association between physical-mental multimorbidity and cognitive function among participants from

China, India and Indonesia ( by residency )

i

HE EIE T

il gl R i

ekt Sl ekt

B (95%CI) Pff B (95%CI) Pff B (95%CI)

P B (95%CI) P

B (95%cI)  Pfd B (95%CI) P

BERAR (EIBHER)
BB -0.58 (-3.01~1.86)
QRS 018 (-253~216)
UMRIEAR 3,00 (-6.32-031) 0076 -5.60 (-8.11~-3.00)  <0.001 -2.28
B0 -612(-847~-378) <0001 -8.14 (-1023--605) <0.001 -233

0642 -1.60 (-3.22~0.03) 0054 -029

0712 018 (-096~133) 0752 -0.37(-182~1.08
0443 =021 (-1.74~132) 0792
-3.82~-0.74) 0004 -2.11(-338~-0.84) 0.001 -0.56(-297~1.85
0002 =328 (-438~-2.18) <0.001 -1.43(-336~0.50

(-1.80~1.23)
0877 =030 (-2.19-160) 0758 072 (-2.56~1.12)
(
(

-3.78~-0.88)

) 0534 -154(-368~059) 0619
162 (-0.63~3.88) 0569 147 (-1.35-428) 0.159
) 0004 =361 (-6.88~-034) 0.648
) 0007 -5.80 (-8.99~-2.60) 0.147
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