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Group-based trajectory modeling for sarcopenia risk assessment and

analysis of influencing factors in chronic respiratory diseases
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Abstract: Objective To explore the developmental trajectories of sarcopenia and its influencing factors in patients with
chronic respiratory diseases. Methods The data from three waves (2011, 2013, and 2015) of the China Health and Retirement
Longitudinal Study (CHARLS) were used to screen patients with chronic respiratory diseases who had sarcopenia-related
information. Group—based trajectory modeling was employed to fit the developmental trajectories of sarcopenia in these patients,
and multinomial logistic regression was used to analyze the influencing factors. Results A total of 1 138 chronic respiratory
diseases patients with sarcopenia—related information were included in the study. Four developmental trajectories were identified:
the low-risk stable group (38.66%, n=440), the high-risk declining group (15.29%, n=174), the U-shaped risk group (23.46%,
n=267), and the high—risk stable group (22.58%, n=257). Multinomial logistic regression analysis indicated that age, gender,
education level, body mass index (BMI), disease type, and hypertension were the influencing factors for the developmental
trajectories of sarcopenia in patients with chronic respiratory diseases. Conclusion The progression of sarcopenia in patients
with chronic respiratory diseases is characterized by dynamism and reversibility. Intervention should be preferentially carried
out for the elderly, females, individuals with low education levels, low BMI, respiratory system comorbidities, and hypertension
to improve muscle function and overall prognosis in patients with chronic respiratory diseases.
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Figure 1 The selection process of participants
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Table 1  Distribution of sarcopenia statuses in patients with CRD at different stages [n(% ) ]
Y (4 ) TV REAL A RBALRELL W REL JEENEA 1 P8
2011 649(57.03) 4(0.35) 384(33.74) 101(8.88) 43.99 <0.001
2013 753(66.17) 9(0.79) 292(25.66) 84(7.38)
2015 627(55.10) 3(0.26) 374(32.86) 134(11.78)
%2 CRD BHNIE GBTM IG5 TFN
Table 2 Assessment of GBTM fit for sarcopenia in patients with CRD
RPN FEbR PRI
1 2 3 4 5
BIC 10252.42 9962.88 9821.29 9006.13 9170.65
AIC 10217.42 9902.44 9735.66 8 895.32 9034.65
AL Y L 20 1:55.27% 20 1:38.66% 24 1:38.66% -
7H 2:44.73% 20 2:16.61% #H2:15.29% 7H 2:38.66%
2 3:44.73% 2 3:23.46% 213:16.43%
7H 4:22.58% 7H 4:23.55%
20 5:21.35%
P g A 21 1:0.9916 41 1:0.9789 29 1:0.9926 -
74 2:0.9728 #H 2:0.8984 74 2:0.9944 #H 2:0.9830
71 3:0.9678 24 3:0.9963 #H 3:0.9674
2 4:0.9845 21 4:0.9923
#H 5:0.0056
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Figure 2 GBTM of sarcopenia in patients with CRD
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Table 3  Baseline characteristics of sarcopenia trajectory groups in patients with CRD [ (x £5), n(%) ]

ik B A2 e AR i U IR Fe AR AR 2 F1p Pl
(n=440) (n=174) (n=267) (n=257)
AR (%) 57.81+7.72 60.98 + 8.53 64.09 £9.48 66.45 +8.73 64.77 <0.001
531 26.02 <0.001
B 272(61.82) 69(39.66) 137(51.31) 139(54.09)
Tt 168(38.18) 105(60.34) 130(48.69) 118(45.91)
USRS 13.29 0.004
CLUs 388(88.18) 145(83.33) 226(84.64) 200(77.82)
HAtb 52(11.82) 29(16.67) 41(15.36) 57(22.18)
SRR 80.80 <0.001
XH 89(20.23) 59(33.91) 105(39.33) 102(39.69)
N 202(45.91) 83(47.70) 123(46.07) 126(49.30)
wih 98(22.27) 25(14.37) 27(10.11) 18(7.00)
Lk 51(11.59) 7(4.02) 12(4.49) 11(4.28)
JeE AT b 5.61 0.132
W 301(68.41) 120(68.97) 202(75.66) 190(73.93)
ARy 139(31.59) 54(31.03) 65(24.43) 67(26.07)
BMI(kg/m?) 23.50 + 3.96 23.09 £3.91 22.73 + 4.86 22.04 =3.81 6.99 <0.001
JEEFE] (em) 84.20 +13.12 84.50 + 10.24 83.48 £ 13.55 81.82 +14.19 2.15 0.092
2 B (4F) 16.49 + 14.62 19.60 + 17.84 16.93 + 15.75 15.76 £ 15.48 2.293 0.077
IR £EA S 7Y 15.29 0.018
TR R 323(73.4) 117(67.2) 187(70.0) 154(59.9)
L% Bty 46(10.5) 18(10.3) 31(11.6) 40(15.6)
P HAT 71(16.1) 39(22.4) 49(18.4) 63(24.5)
W 16.61 0.001
i 196(44.55) 109(62.64) 130(48.69) 131(50.97)
= 244(55.45) 65(37.36) 137(51.31) 126(49.03)
(el 6.73 0.081
i 350(79.55) 151(86.78) 210(78.65) 198(77.04)
2 90(20.45) 23(13.22) 57(21.35) 59(22.96)
e Ifi R 14.19 0.003
T 351(79.77) 120(68.97) 194(72.66) 176(68.48)
Pt 89(20.23) 54(31.03) 73(27.34) 81(31.52)
W 3.63 0.304
1 412(93.64) 160(91.95) 251(94.01) 232(90.27)
& 28(6.36) 14(8.05) 16(5.99) 25(9.73)
N[ 0.12 0.989
w 398(90.45) 157(90.23) 241(90.26) 234(91.05)
= 42(9.55) 17(9.77) 26(9.74) 23(8.95)
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Table 4 Resulis of multinomial logistic regression analysis for sarcopenia trajectory groups in patients with CRD

s T AU TR U ARG 2H R AU AR 4
OR(95%CI) P OR(95%CI) P OR(95%CI) P8

AR ()

45~59 — — — — — —

=60 1.82(1.25~2.67) 0.002 2.62(1.87~3.68) <0.001 3.72(2.57 ~5.37) <0.001
53]

ﬁ J— I R J— R R

% 0.43(0.29 ~ 0.65) <0.001 0.78(0.55 ~ 1.12) 0.180 0.79(0.54 ~ 1.15) 0.211
AR

XH — — — — — —

/N 0.82(0.52 ~ 1.28) 0.377 0.56(0.38 ~ 0.83) 0.004 0.59(0.39 ~ 0.87) 0.009

Wi 0.61(0.34~1.09) 0.096 0.32(0.19 ~ 0.56) <0.001 0.23(0.13 ~ 0.44) <0.001

LT 0.34(0.14 ~ 0.84) 0.019 0.25(0.12 ~ 0.52) <0.001 0.25(0.12 ~ 0.55) <0.001
BMI

9% 1.68(0.90 ~3.13) 0.101 1.74(1.01 ~2.97) 0.045 1.65(0.96 ~2.83) 0.071

1EH — — — — — —

T 0.94(0.60 ~ 1.47) 0.785 0.77(0.52 ~ 1.16) 0.217 0.57(0.37 ~0.87) 0.010

HE 0.75(0.41 ~ 1.39) 0.357 0.93(0.54 ~ 1.58) 0.781 0.45(0.24 ~0.85) 0.013
W s S S TR

PRl B — — — — — —

I M 1.09(0.60 ~ 1.99) 0.788 1.16(0.69 ~ 1.94) 0.573 1.87(1.13 ~3.11) 0.015

WEIAE 1.64(1.03 ~2.59) 0.036 1.25(0.82~1.92) 0.300 2.00(1.31 ~3.05) 0.001
[=IVAS

%Q P R P R R R

& 1.74(1.13 ~ 2.66) 0.011 1.47(0.99 ~2.17) 0.051 2.04(1.38 ~3.03) <0.001
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