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Impact of physical function on chronic multimorbidity in elderly adults
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[ Abstract] Objective To explore the impact of physical function on multimorbidity in the elderly adults. Methods From the
China Health and Retirement Longitudinal Study (CHARLS) , 2 452 elderly adults aged =60 years from the 2011 baseline survey were
selected as the study population and followed up to 2015. The survey included grip strength, short physical performance battery
(SPPB), chronic diseases, demographic variables, and health behavior variables. SPSS statistics 26. 0 was used for data analysis.
Generalized estimating equations were employed to analyze the influencing factors of multimorbidity, and the impact of physical function
on multimorbidity was analyzed based on generalized estimating equations after adjusting for confounding factors. Results The preva-
lence of multimorbidity among older adults increased from 48.9% (1 199/2 452) in 2013 to 56. 1% (1 375/2 452) in 2015, showing
an upward trend. The risk of multimorbidity was higher in females (OR=1.287, 95%CI 1. 124-1.474; P=0.000) and subjects with
fall(OR=1.784, 95%CI 1.560-2.040; P=0.000) and lower grip strength and lower SPPB scores. The grip strength values were
referenced to Q4, and the risks for Q1, Q2, and Q3 were (OR=1.435, 95%CI 1.213-1.698; P=0.000), (OR=1.513, 95%CI
1.287-1.780; P=0.000) and (OR=1.188, 95%CI 1.023-1.379; P=0.024). The SPPB scores were referenced to 10—12 points,
and the risks for 0—6 points and 7-9 points were (OR=1.671, 95%CI 1.245-2.243; P=0.001) and (OR=1.278, 95%CI 1. 134—1.440;
P=0.000). After controlling for confounding factors, older adults with lower grip strength and lower SPPB scores also have a higher
risk of multimorbidity. The risk for grip strength values Q1, Q2 and Q3 were (OR=1.274, 95%CI 1.053-1.542; P=0.013),
(OR=1.374, 95%CI 1. 151-1.641; P=0.000) and (OR=1. 147, 95%CI 0.985-1.337; P=0.078) ; the risk of SPPB scores for
0-6 points and 7-9 points were (OR =1.508, 95%CI 1.119-2.033; P=0.007) and ( OR=1.220, 95% CI 1.081-1.376;
P=0.001). Conclusion Physical function is significantly associated with the risk of multimorbidity in the elderly adults, and physical
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function measures can be used as an effective means of screening for multimorbidity, which is helpful for early identification and targeted

prevention and control of individuals at higher risk of multimorbidity.
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Table 1 ~Baseline characteristics of the study population

Item n(%)

Gender

Male 1 325(54.0)

Female 1 127(46.0)
Age

60-<65 years 1109(45.2)

65-<70 years 721(29.4)

=70 years 622(25.4)
Education level

Below elementary school 1337(54.5)

Elementary school 696(28.4)

Junior high school and above 419(17.1)
Marital status

Married 1 976(80.6)

Unmarried/ Divorced/ Widowed 476(19.4)
Fall 441(18.1)
Smoking 1102(44.9)
Alcohol drinking 800(32.6)
Grip strength

Q1 613(25.0)

Q2 620(25.3)

Q3 610(24.9)

Q4 609(24.8)
SPPB ( points)

0-6 103(4.2)

7-9 723(29.5)

10-12 1 626(66.3)

SPPB: short physical performance battery.
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Table 3 Analysis of influencing factors with multimorbidity based on GEE
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Table 2 Variable assignment table

Item Assignment
Gender Male=1, Female=2
Age(years) 60-<65 years=1, 65-<70 years=2, =70 years=3
Education level Below elementary school=1, Elementary school
=2, Junior high school and above=3
Marital status Married=1, Unmarried/ Divorced/ Widowed =2
Smoking Yes=1, No=2
Alcohol drinking Yes=1, No=2
Fall Yes=1, No=2
Grip strength Q1=1, Q2=2, Q3=3, Q4=4
SPPB 0-6 points=1; 7-9 points =2; 10-12 points=3
Multimorbidity Non-multimorbidity=1, Multimorbidity=2

SPPB: short physical performance battery.
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Factor B SE Wald X* 95%CI OR P value
Gender ( reference ; male)

Female 0.250 0. 069 13.339 1.124-1.474 1.287 0. 000
Age (reference; 60—<65 years)

65-<70 years 0.132 0. 081 2.590 0.972-1.339 1. 141 0. 108

=70 years -0. 065 0. 085 0.593 0.793-1. 106 0.937 0.441
Education level ( reference: below elementary school)

Elementary school 0.018 0.079 0.051 0.871-1. 191 1.018 0. 820

Junior high school and above 0. 120 0. 095 1. 608 0.936-1. 359 1.128 0. 205
Marital status( reference; Unmarried/Divorced/Widowed )

Married 0. 086 0. 087 0.978 0.919-1.291 1. 089 0.323
Fall 0.579 0. 068 71. 604 1.560-2. 040 1.784 0. 000
Smoking 0. 109 0. 068 2.616 0.977-1.273 1.115 0. 106
Alcohol drinking 0. 106 0. 062 2.978 0.986-1.254 1. 112 0. 084
Grip strength ( reference: Q4)

Q1 0.361 0. 086 17. 681 1.213-1.698 1.435 0. 000

Q2 0.414 0. 083 25.096 1.287-1.780 1.513 0. 000

Q3 0.172 0.076 5.128 1.023-1.379 1.188 0.024
SPPB (reference; 10—12 points)

0-6 points 0.514 0. 150 11.702 1.245-2.243 1.671 0. 001

7-9 points 0.245 0.061 16.236 1.134-1.440 1.278 0. 000

GEE: generalized estimating equation; SPPB; short physical performance battery.
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Table 4 Impact of physical function measures with multimorbidity based on GEE

Factor B SE Wald X* 95%CI OR P value
Grip strength (reference; Q4)
Q1 0.242 0.097 6.221 1.053-1.542 1.274 0.013
Q2 0.318 0. 090 12. 365 1.151-1. 641 1.374 0. 000
Q3 0.138 0.078 3.108 0.985-1.337 1. 147 0.078
SPPB ( reference: 10—12 points)
0-6 points 0.411 0.152 7.299 1.119-2.033 1.508 0. 007
7-9 points 0.199 0.061 10. 451 1.081-1.376 1.220 0.001

GEE: generalized estimating equation; SPPB: short physical performance battery.
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