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Heterogeneous trajectory of sarcopenia and associated factors among older adults with
multimorbidity: an empirical study based on CHARLS survey data
LIU Qiao, YANG Qiao-ling, DUAN Ya-juan, HAN Lu, XIE Qin-qin, CHENG Li
School of Nursing, Sun Yat-sen University, Guangzhou, Guangdong, 510000

Abstract: Objective To investigate heterogeneous trajectory of sarcopenia and its associated factors among older
adults with multimorbidity. Methods Based on the Asian Working Group for Sarcopenia 2019 Consensus, three
waves of data in 2011, 2013, and 2015 from the China Health and Retirement Longitudinal Study were utilized.
Latent growth mixture model and multinomial logistic regression were selected to identify heterogeneous
sarcopenia trajectories and associated factors among older adults with multimorbidity. Results Of the 1254
participants, four heterogeneous trajectories of sarcopenia were identified: high initial but sharply declining
trajectory (7.5%, n=93), low and stable change trajectory (64.0%, n=803), high and stable change trajectory
(23.5%, n=295), low initial but sharply increasing trajectory (5.0%, n=63). Disability, Body mass index (BMI),
cognition, sleep duration, smoking habits, and alcohol consumption were associated with different sarcopenia
trajectories. Conclusion There were heterogenous sarcopenia trajectories among older adults with multimorbidity,
targeted intervention regarding disability, BMI, cognition, sleep, smoking, and drinking should conducted to
prevent sarcopenia.
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Figure 1 The selection process of participants
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1 IREAN—BHTR (N=1254)

Table 1 Baseline characteristics of older adults with multimorbidity (N=1254)

TE BIE(N, %) FTEHLEE(N, %) A RBHLAEE(N, %) BUEE(n, %) FEEPDE (n, %) P
£ (B, xx) 67.1345.64 65.9945.06 68.1146.00 68.3945.76 71.4646.22 <0.001
5
i 603 (48.09) 388 (50.59) 51 (48.57) 112 (39.16) 38 (54.17) 0.006
Erq i 651 (51.91) 379 (49.41) 54 (51.43) 174 (60.84) 27 (45.83)

TEIRR T
LS 1016 (81.02) 646 (84.22) 78 (74.29) 226 (79.02) 66 (68.75) <0.001
B US3 8 254 (18.98) 121 (15.78) 27 (25.71) 60 (20.98) 30 (31.25)

fads|
Pl 1006 (80.22) 574 (74.84) 90 (85.71) 261 (91.26) 81 (84.38) <0.001
el 250 (19.78) 193 (25.16) 15 (14.29) 25 (8.74) 15 (15.63)

BEEE
vE 407 (32.46) 207 (26.99) 44 (41.90) 112 (39.16) 44 (45.83) <0.001
EXH 847 (67.54) 560 (73.01) 61 (58.10) 174 (60.84) 52 (54.17)

TR AR
75 890 (70.97) 549 (71.76) 82 (78.85) 191 (67.02) 68 (71.58) 0.137
B 359 (28.63) 216 (28.24) 22 (21.15) 94 (32.98) 27 (28.42)

IBEE L
75 912 (72.73) 549 (71.58) 82 (78.85) 202 (70.88) 79 (82.29) 0.060
= 340 (27.11) 218 (28.42) 22 (21.15) 83 (29.12) 17 (17.71)

BESIKE
KT 247 (19.70) 147 (19.17) 12 (11.43) 68 (23.78) 20 (20.83) 0.023
K F 215 (17.15) 147 (19.17) 20 (19.05) 38 (13.29) 10 (10.42)
K 792 (63.16) 473 (61.66) 73 (69.52) 180 (62.94) 66 (68.75)

HERE S ZH
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HHHE ()

2~3

=4
EEARATC (NBF, Xs)
BMI (kg/m?, xs)
BERBERRE (4, x)
NH (4F, Xs)

987 (78.71)
267 (21.29)

601 47.93)
651 (51.99)

986 (78.63)
268 (21.37)

6.0242.04

23.4044.03
3.3040.79

13.0545.65

636 (82.92)
131 (17.08)

408 (53.26)
358 (46.74)

597 (77.84)
170 (22.16)
6.12+1.96

25.1443.45
3.2440.79

13.8845.43

67 (63.81)
38 (36.19)

43 (40.95)
62 (59.05)

70 (66.67)
35 (33.33)
6.2541.82

25.3443.15
3.4840.75
11.3345.47

225 (78.67)
61 (21.33)

118 (41.26)
168 (58.74)

240 (83.92)
46 (16.08)
5.8042.18

19.35+1.79
3.3340.80
12.0245.80

59 (61.46)
37 (38.54)

32 (33.33)
64 (66.67)

79 (82.29)
17 (17.71)
5.5042.33

19.35+1.81
3.4640.72
13.3545.98

<0.001

<0.001

0.002

0.015

<0.001
0.003

<0.001

7E: BMI, Body Mass Index, 14)i 5%t
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Table 2 Total number of observed transitions over a 4-year follow-up

M
K&
TN E )= WLZE B NLGE
TR 1246 (82.03%) 122 (46.74%) 86 (15.50%) 14 (7.57%)
] Bl AE 182 (11.98%) 95 (36.40%) 23 (4.14%) 21 (11.35%)
B 74 (4.87%) 23 (8.81%) 345 (62.16%) 64(34.59%)
FEE DR 17 (1.12%) 21 (8.05%) 101 (18.20%) 86 (46.49%)

e MR IS I — IR

2.3 EREAMY 5 F R HE
A 1~6 25 GMM, 45 5L BRI N, 15 5 4R R 2 i %0k, 4 2851 Entropy
K, H BICETES 4 AAEAES sl A5G TR REVE SR 6 4 JOBEAY, P IR 3.
4 38955 % NUDRE S5 5 M 3028 1 DL P 20 4% 30028 43 Sl iy 42+ s XU - S B4 (n=93)
AR -~FE R R (n=803). A -FAa kK B (n=295). fRMKU:- 5ok ETHA (n=63).
PN 4.
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Table 3 Fitted indices for GMMSs with 1 to 6 classes of sarcopenia trajectories among older adults with multimorbidity

kit Pearson x2 AlC BIC aBIC Entropy LMR BLRT A8 FI R
(P) (P)
1 -4531.568 9079.137 9120.210 9094.798 / / / 1254 1
2 -3955.438 7932.876 7989.351 7954.410 0.987 <0.0001 <0.0001 384/870 0.306/0.694
3 -3827.736 7683.473 7755.350 7710.880 0.977 0.0004 <0.0001 859/313/82 0.685/0.250/0.065
4 -3576.463 7186.926 7274.206 7220.206 0.987 <0.0001 <0.0001 93/803/295/63 0.075/0.640/0.235/0.050
5 -3465.410 6970.820 7073.502 7009.972 0.988 0.0092 <0.0001 715/69/88/291/91 0.570/0.055/0.070/0.232/0.073
6 -3448.977 6943.953 7062.038 6988.979 0.986 0.0224 0.2398 803/52/84/17/81/17 0.640/0.041/0.067/0.014/0.065/0.173

E: GMM KR A A, Pearson y? R /RFRK A E: AIC N HL (S BAEN; BIC Jy DU f5 By ; aBIC AFEARIIER) BIC); Entropy Ju; LMR NUSRELRIETE4R; BLRT 3T Bootstrap
ISR EE AR B

R 4 BEIURE BE VDI S EESRH F BB A R 2 A5 vHE R R I 4 R

Table 4 Estimates and tests of intercept and slope for latent classes among older adults with multimorbidity

AFE (intercept) #12& (slope)
H7) i
15 THE PR tfH P{E A& tHE PR t{H P &
e UG- S T R 93 2.198 0.049 44,782 <0.001 -0.484 0.013 -36.928 <0.001
RS- Aa R e 2 803 0.117 0.011 10.791 <0.001 0.019 0.004 4.950 <0.001
AR - AR R4 295 2.210 0.027 83.326 <0.001 0.028 0.009 3.279 0.001
IR - S0 - T4 63 0.162 0.054 3.014 0.003 0.522 0.017 31.258 <0.001
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Figure 2 Heterogeneous trajectory of sarcopenia among older adults with multimorbidity
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LI & NLE S R e o R A e, P IR - PRk RN 25 A, fE %] —
FERHE LT, NS T G RAE T 2 702K logistic [a1 04T, 4RAe & DU K
N, REZEENE S,

K5 NPREZEBEEIL

Table 5 Assignment of categorical variables

HRE TR L

WA 1= A 0=RIRL I

R 1= O=ANERIm

HRIED) FKT (Zi=1, Z,=0), HKF (Z,=0, Z,=0), f&/KF (Z,=0, Z,=1)
SR ARSI 1=4 0=k

HHT 24 1=H 0=k

SE PHOR SR -FRR AL, W (OR=0.22, 95%CI1=0.11~0.45, P<0.001). X
1 (OR=0.33, 95%CI=0.16~0.67, P=0.002). HEMRMH A& (OR=0.81, 95%CI=0.70~0.94,
P=0.006). BMI 7% (OR=0.19, 95%CI=0.15~0.25, P<0.001) #l /N7 5k A i KUr- 2
B4, TAEAE EBERE 32 (OR=2.48, 95%CI=1.13~5.44, P=0.023) B 7% 5k \ & KUK -
SO R FR4L; T (OR=0.26, 95%CI1=0.14~0.48, P<0.001) . Xi (OR=0.39, 95%C1=0.21~0.71,
P=0.002). BMI it (OR=0.14, 95%CI=0.11~0.18, P<0.001). i\ HIThREMLTF# (OR=0.92,
959%CI1=0.87~0.97, P=0.001) HA % 5 HE Ny WS-~ R K B4, AR AE H BLRE ) 2 9
(OR=4.80, 95%Cl|=2.45~9.40, P<0.001) S 5 #t N & KKk 4 il (OR=0.40,
95%Cl1=0.19~0.83, P=0.014). BMI j#& (OR=0.76, 95%C1=0.68~0.86, P<0.001). iAKILIAE
IF# (OR=0.95, 95%CI1=0.90~0.99, P=0.030) A% Z it N m K -~Fia K 4. TEILEE 6.

BUBRIE D BT R 2 RN SE BN R T S B THARRL, TR 7,

& 6 NER RS £ 2028 Logistic 4745 R
Table 6 Associated factors with heterogeneous sarcopenia trajectories among older adults with
multimorbidity using Multinomial Logit Regression

B XU - T REA K- R R4 RS -20E LT
=R OR (95%Cl) P OR (95%Cl) P OR (95%Cl) P
TR 15
5
& 0.22 (0.11~0.45) <0.001  0.26 (0.14~0.48)  <0.001 1.03 (0.56~1.90) 0.936
BB
&
Kt 0.33 (0.16~0.67) 0002  0.39(0.21~0.71)  0.002 0.40 (0.19~0.83) 0.014
B EESKE
S 1.03 (0.38~2.79) 0.953 0.84 (0.35~1.99)  0.684 1.43 (0.85~2.40) 0.493
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HKF
KT
HEESIZIHR

o

HHHER (M)
2-3
=4
REARETC ()
BMI (kg/m?)

BRI G RERA

wa

1.06 (0.44~2.53)

2.48 (1.13~5.44)

1.11 (0.58~2.10)

0.79 (0.35~1.80)
0.81 (0.70~0.94)
0.19 (0.15~0.25)
0.79 (0.52~1.20)
0.97 (0.92~1.02)

0.902

0.023

0.760

0.572
0.006
<0.001
0.265
0.256

0.89 (0.42~1.88)

4.80 (2.45~9.40)

0.98 (0.56~1.72)

0.86 (0.42~1.76)
0.89 (0.78~1.01)
0.14 (0.11~0.18)
0.77 (0.54~1.11)
0.92 (0.87~0.97)

0.752

<0.001

0.951

0.681
0.076
<0.001
0.165

0.001

2.00 (1.31~3.05)

1.17 (0.61~2.24)

1.16 (0.65~2.05)

0.98 (0.52~1.86)
0.98 (0.86~1.12)
0.76 (0.68~0.86)
1.08 (0.75~1.55)
0.95 (0.90~0.99)

0.102

0.638

0.615

0.951
0.788
<0.001
0.698

0.030

7E: BMI, Body Mass Index, 14545 %t

R T NDRERREPBHITF L5 Logistic HHTER GEEARSID
Table 7 Associated factors with heterogeneous sarcopenia trajectories among older adults with
multimorbidity using Multinomial Logit Regression (complete case analysis)

TR - T R FR R -PRR A RS- 2ol B A

R OR (95%Cl) P OR (95%Cl) P OR (95%Cl) P
SR DL

& - - - - - -

P 0.23 (0.11~0.46) <0.001  0.27(0.15~0.50) <0.001  1.05(0.57~1.95) 0.869
R

2 0.33 (0.16~0.68) 0.003  0.39(0.21~0.73)  0.003 0.40 (0.19~0.83) 0.015
S RiER) KT

EY S 1.13 (0.41~3.11) 0.811 0.83(0.35~1.96)  0.666 1.41 (0.51~3.90) 0.512

HhoK-F - - - - - -

AR 1.16 (0.48~2.83) 0.745 0.87 (0.41~1.85)  0.721 2.05 (0.90~4.71) 0.090
HERE T ZH

= 2.53 (1.15~5.56) 0.021 4.64 (2.36~9.13) <0.001 1.16 (0.60~2.26) 0.656
RS

& - - - - - -

= 1.04 (0.54~1.98) 0912 1,01(0.57~1.78) 0970 1.11 (0.63~1.97) 0.716
WRBE (1)

2-3 i i i i i i

=4 0.84 (0.37~1.92) 0.674 0.88 (0.43~1.83)  0.736 1.01 (0.52~1.96) 0.984
REIRET K (A 0.82 (0.71~0.95) 0.008 0.89 (0.78~1.01)  0.080 0.99 (0.87~1.12) 0.842
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BMI (Kg/m?) 0.19 (0.15~0.25) <0.001  0.15(0.11~0.19)  <0.001 0.76 (0.68~0.86) <0.001
BRI ERERI 0.78 (0.52~1.19) 0.246  0.78(0.54~1.12)  0.173 1.07 (0.74~1.55) 0.712

! 0.96 (0.91~1.02) 0171 0.92(0.88~0.97)  0.002 0.94 (0.89~0.99) 0.013

vE: BMI, Body Mass Index, 14545 %t
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