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Association between physical activity change trajectory and
comorbidity of chronic diseases in Chinese older people:
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Abstract: Based on the data in five periods from the China Health and Retirement Longitudinal Study (CHARLS)
from 2011 to 2020, group-based trajectory modeling was used to identify the potential grouping and trajectory
characteristics of physical activity over time during the follow-up period, and the Bootstrap was also used to test
stability of model, and multivariate logistic regression model was employed to examine the latent correlation

between different types of physical activity trajectories and comorbidity of chronic diseases. Subgroup analyses
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were performed to examine comorbidity differences among older people with various characteristics across different
physical activity trajectories, with multiple comparisons by adjusted using the Bonferroni correction. Results show
that 3 182 older people was selected and the respondents' physical activity trajectories were categorized into four
groups including continuous low physical activity (693 individuals, 21.78%), initially low then rising (1 651
individuals, 51.89%), initially high then declining (225 individuals, 7.07%), and continuous high physical activity
(613 individuals, 19.26%), and there was a statistically significant difference in the incidence of chronic diseases
among the four groups (x*= 36.036, P<0.001). After adjusted with confounding factors, the multivariate logistic
regression analysis revealed that compared to the continuous low physical activity group, the risk of chronic disease
comorbidity was significantly lower in the initially low then rising group (OR = 0.673, 95% CI: 0.558~0.813) and
the continuous high physical activity group (OR =0.613, 95% CI: 0.484~0.777). The risk of binary comorbidity and
ternary and above comorbidity was also significantly reduced in these two groups, with OR values (95% CI) of
0.758 (0.581~0.990), 0.627 (0.445~0.884), 0.625 (0.501~0.780), and 0.607 (0.459~0.801), respectively. Compared
to continuous low physical activity group, in risk of comorbidity with chronic diseases, there was no significant
difference in initially high then declining and continuous high group in physical activity. Subgroup analyses show
that the risk of comorbidity with chronic diseases was more significantly reduced in the initially low then rising
group and the continuous high physical activity group among individuals aged > 65 years, males, those living in
urban areas. The conclusion holds that physical activity of Chinese older people exhibits different types with
trajectories, and there is significant difference between different trajectories and comorbidity risk of chronic diseases
in older people, and meanwhile, the trajectory with initially low then rising and continuous high physical activity

group show an inferior risk of trajectory with chronic diseases.
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3222 91.12~80.22~91.43 9.2~13.4~33.6 51.82~22.82~25.36 52.75~23.17~24.08  —18958.20 0.745

4 2222 81.45-91.30~71.58~87.16
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0.555~0.810, P< 0.001)FHF2E = 4H(0OR=0.613, 95%Cl :
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Esy =
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(OR=0.563, 95%CI: 0.431~0.736). F1£(OR=0.562,
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XAk APE
0.891

OR(95%CI) P&

0.689(0.471-1.010)  0.056
0.861(0.455—1.631)  0.647
0.670(0.422-1.063)  0.089
0.637(0.516-0.786)  <0.01
0.929(0.653-1.321)  0.680
0.563(0.431-0.736) <001

0.837
0.617(0.475-0.801) <001
0.985(0.645-1.504) 0.944
0.562(0.403-0.783) <001

0.670(0.518-0.868) <0.01
0.830(0.530-1.300)  0.416
0.600(0.435-0.827) <001

0558
0.677(0.846-0.542) <0.01
0.903(0.628-1.299)  0.583
0.626(0.480-0.817) <0.01

0.558(0.403—-0.772)  <0.01
0.919(0.513—1.645)  0.776
0.437(0.266-0.716)  <0.01
0.115
0.478(0.330—-0.692)  <0.01
0.473(0.228-0.982)  <0.05
0.526(0.331-0.837)  <0.01

0.713(0.575-0.884)  <0.01
1.086(0.769—-1.532)  0.639
0.618(0.472-0.807)  <0.01
0.332
0.631(0.469-0.848)  <0.01
0.668(0.386—1.154)  0.148
0.554(0.384—0.799)  <0.01
0.555(0.415-0.743)  <0.01
0.828(0.511-1.343)  0.444
0.575(0.397-0.833)  <0.01
0.886(0.592—-1.325)  0.556
1.622(0.886—2.967)  0.117
0.689(0.416—-1.142)  0.149

[
0 1 2

I
4

B 1 BEEDEUPESTEFHEE FALRHWHZEZE Logistic MATE



150 HTEET

532 %

3 it
3.1 BREEZFEASEENTHHNTLR
AR GBTM 153 Hr 751, il CHARLS
2011—2020 36 BRI U LR R B AF N B IR T
KT 4 55 RTS8 R, BIRNES)
JeARE ETH41(51.89%) \NEiR 22, LUk S B AT 2l
SLARLH (21.78%) RN BRI SR 28 2 K F-41(19.26%) , 14
AR BRI B S Ja TR 4H(7.07%) . BHARTE 3]
FeARE B LR, ks 5 A AT I T 45
WiEr o H 2011 4 LORIR E A N SRS shikbr e
T, WORTEARAR SO (A RES TR DokeR
TR B, AR FEG IR, SR EFRT
RONBOY BN, nTREGE R E A AT %S
5B 5 IR 55—, BB EFEA
KIAAERF R KO BRI S EL AR, X5 Ding 45"
PIRFFEEE R —2, YONTREEAAE AR WHO BHATE
SR EE I ELBIA L 40% ., X BERRAR IR TG ZE ISR 4 A
FERARIE S UG S, R N oI,
S FEAE NS IR BTG 3™
S5 4E R —50, Barbiellini 25 2 KA B
JeFE# NBAFIBEFE I H AR 4 4 SRS S -
FREARACTAL . R R, UK LT FR4k
KA . — TR R A A R BB AR 5, SR
GBTM J7 ik [RIFETFI M 4 FhsAE 2ot Dt 9 4R B ik
WGBS, J34b, FaESEE R CHARLS
Bl , b 2011—2018 AFEFRE 4 N S RS 3%
W, [ERE IR 4 B BTG S EE, (EARREE A
FEG AR, X ATRe HIFNIG. T EAR A 3]
K- HIRRIEA BRI 5, IZAFFE R B AN R 21
S R BB RIE S ZR G T, AWFFER I T
IPAQ RIS S5 . SAFIREE A, Aar 6 n
FUET WHO 23k b5 s BRI (SAGE)H)
WFFEING, i T 23K B AT 3 (R 45 (GPA Q)R | 42 3k v
NN 3 PR AR ST, [FIRE, —5iXf 3 231 44
YA NS AIE ST 20 ARAETITIZSR SR
TR ACFARE. PR T4 3 418 RIS )
AT . 1T Buvarp S5 R EE—Ae HLUR L B AT
Bh7K -2 (Saltin-Grimby Physical Activity Level Scale)¥:
W B IS 3, AT 1367 44 2014—2019 4E35 L,
NERED, O 2 Fh B RS Sk, DL IR AT
DEH, BT EBWREshEN TR EME ik, W
P NBEAERY ], B DT R AE I R IARTR], ASFIF
G B B ATE S AR AU BT K FE T BEAEAE— I 25 5%
3.2 BEMTHNIBRBSEFBMERIERNXER
A, SEE (TR ) 24k R

HATEEE 150 min LE BTG SRR, AT LAREAL 19
TR P 14 e A XU, T 0] BRI Sl AN L 5 18 P
WU A= BRI, R B ORI Sl0 B AR M o e X
B . AR LI, 5B RIS SRR AR L,
ST THH RS AR NS 1) A XL
W4 2 R, L BRI S i A R0 SE A &
LSRN, KWL S IR S 2 B e e r
WA TAE S S A AR . ST RS
[A], Gonzalez—Jaramillo Z5"J & i) R G LRI I A 0,
SRS TGRS R B AR, RIS B A
F T LUEE 5 [ B FE TR 50%, HUGR B A
Gk 2 5B AR BRI, SET 3R FEAR 45%, i &
PRI SR R 78 Sy ik = 2 JC W W L T 4828 57 . Aggio
SIS R — A5 SR R B AT S s O I AE A DG A R
ROCHY IR , 253 R LS B ARG Sh K R 2 AR L,
BRIE AR BT AR N B AR A
POIRAET AL T /D o S O S OHC A O A8 A
Nemoto Z5™ @13 12 FEAIB EEWTFTIFSE , STEFELIL SR
IESARLG , BTSSR b T AR KA
AR RO . IEHEIE D R B AR 1 IKURS AT
HEKP 2SR A KSR AL, DL 2 TiRsE sy
UESEAFZE = MRS b TH B AT Sh A ) B 22 A
PR KU R AR, T AS IS 0 B B BN itk — 2
UESEAREE = B RIS S X A8 A RS M i 138
midefE o FEHIE, AT REE R BT B A B TR
WA E DIREIES . IR L R EO
JBTIRESE™", B MR M 1) 2 IXURS: , X i Afc
Crh EHE BT 248 R (2021) ) 48 A9 3LE g
A SAERSF,

AW — R B, 5 ooHmMI, g
Self)m BT PR B AR =0 ke LA
S S R KUK, R B LA B AT Sl T A B T
FEARE Z RSB M I XS . T RERE T, 758
SRR AR P Z Tl S [ i B At , b ¢
FESN . SRR )T B AR AL,
PR SIE RV A BUR A R . IR ISR 145
SR HLESEIIRE . AN e, I
BEACMAE R « PRI | 12 BT S g XURE ™
MTFERMT, WA B PRI 3T ARG 2 S 80e
PERAE SN FGEGE e e 2™, JEmIn] LA > 2 Fiig
PRI A A, IS W] BESRAR Ak o B AT 2l s o
RETIUST; & Ao i A IXURSE ) B A BT 7
3.3 BEINELINESE FIEMHRILRH KK

ESM

N e PR AR N B T S AL 5 18 Mk



%5

FrE, AR PEREAE NSRS SR MR IR A G T CHARLS Bl SAERTTE 151

S KUK R IR TEA R ZH P AR 22 e, ABIESY
FERRARRS . PR SRR, AR A RS
5 MWHATHHT . GERER, SRERAMLIL, 5
G SR m ARG ETHAAE 65 2L B4
NEA RIS T 65 % LUN B AAFAEXFIOCER,
VLI B AT Bl s e A SR R P i X
BrAYERAL IR . XAl BB M TRER ARG I, BN
B AHLRE S N TT IR , A 5 A A M A,
B AT SIRERT LB #LER . e DI IIRE, Ak
HERR KA A g 1 28 4 N T RE M B AT Bl 34 ™
RN AL, PR BRI S S AR B
AR AR XSS, — 0 A T BRI AR A
WA L AR T st , T REH 2 Z R B,
S AT BRI A R M2 BE R
2, TR AT S A 2H X2 D 1 2 A A T X
F, RTREREZ A R A A ROR I R 2, 18
P A R R, — BT IR S AN B ik
hsh, HARDRAHERIG

g bk, AR GBTM R 3R E 2 AE A
4 FhEATESBGE, b0 R BB AT Sl e Ao
M5 BT AN 28 2 A e i i) e A XU
BAK, MRS R 5 T RS RS shal 248 et
TR XA R o ASHFTEMAFAE—E BRI B —
SEARTIE R AT S A 2T IPAQ R,
SRR i T B B RIS S TR (BT [T 2 i 22 |
MEZFPEZ A RFNR, 5SS S 45
LI T AR R s il B A shok -, il RETE AR
iR ZET T RANI BRI R AT,
BT WEIEDTSE , TCIEE AN R B R Sk 518
P Z I PRRC R . T IR, ARkAT
AR 7 8T JERABISE . — 2R 2 WL B 1) B 1A
Sy T, MEGR S A0 5 09 B AT Sk F T
JENIEBERDTTE , HE— DB R B AT Sk 5 %
AR AR ARSI s I TR 20H A R
AT EETTIERATT MR R 4L S BT
HE—2 WA [ B PR3 S8 (B MU [ PR 3
AR ICHR, il T3 [ i p S A L iEdE
W AE P R A TR AR S H K HE

SEH:

[1] BR%it k. KA 2024 F2544 204750
[EB/OL]. (2025-01-17)[2025-03-05]. https://www.stats.gov.cn/
$j/zxfb/202501/t20250117_1958332.html

[2] ¥4, hEH#%, FHRE, F ZFALBALH
REEL, WEFHESWRREZ). FPERBIEES L

&, 2023, 23(7): 862-868.

[3] CHEN J, ZhANG F, ZhANG Y, et al. Trajectories
network analysis of chronic diseases among middle-aged and
older adults: Evidence from the China Health and Retirement
Longitudinal Study (CHARLS)[J]. BMC Public Health,
2024, 24(1): 559.

[4] ZHANG Q, HAN X, ZHAO X, et al. Multimorbidity
patterns and associated factors in older Chinese: Results from
the China health and retirement longitudinal study[J]. BMC
Geriatr, 2022, 22(1): 470.

[SJLUJ, LIY, CAOL, etal. Effect of multimorbidity
on old-age disability among adults over 50 years old:
Evidence from a meta-analysis[J]. Public Health Nurs,
2025, 42(1): 524-534.

[6] £F&, £#X, T&E, F. Fifsd: K,
Pk 5AAE[]. FEMBIEEF L E, 2024, 24(6):
621-625.

[7]NICHOLSON K, LIUW, FITZPATRICK D, et al.
Prevalence of multimorbidity and polypharmacy among
adults and older adults: A systematic review[J]. Lancet
Healthy Longev, 2024, 5(4): ¢287-¢296.

[S]LIAOJ, HUM, IMMK, et al. Association of daily
sitting time and leisure-time physical activity with body
fat among U.S. adults[J]. J Sport Health Sci, 2024,
13(2): 195-203.

[9] #2hAta L HNMTELELAZKRED O H "
—— ARG T AER 5 LB R 4k R 698 AR A [T,
WA FH, 2022, 29(6): 85-92.

[10] CHUDASAMAY V, KHUNTIK K, ZACCARDIF,
et al. Physical activity, multimorbidity, and life expectancy:
A UK biobank longitudinal study[J]. BMC Med, 2019,
17(1): 108.

[11] BORO B, SAIKIA N. Association of multimorbidity
and physical activity among older adults in India: An
analysis from the longitudinal ageing survey of India
(2017—2018)[J]. BMJ Open, 2022, 12(5): e053989.
[12] DELPINO F M, DELIMA APM, DASILVAB G
C, et al. Physical activity and multimorbidity among
community-dwelling older adults: A systematic review
with meta-analysis[J]. Am J Health Promot, 2022, 36(8):
1371-1385.

[13]RENK, TAOY, WANG M. The association between
intensity-specific physical activity and the number of multiple
chronic diseases among Chinese elderly: A study based on
the China Health and Retirement Longitudinal study



152 HTEET

532 %

(CHARLS)[J]. Prev Med Rep, 2024, 41: 102714.

[14] ZHAO Y, HU Y, SMITH J P, et al. Cohort profile:
The China Health and Retirement Longitudinal Study
(CHARLS)[J]. Int J Epidemiol, 2014, 43(1): 61-68.
[15] TIAN 'Y, SHI Z. Effects of physical activity on daily
physical function in Chinese middle-aged and older
adults: A longitudinal study from CHARLS[J]. J Clin
Med, 2022, 11(21): 428173-428192.

[16] F+E, EMHk. PEFAKIESHHTE T L
P E B IR A0 R BB SM[)]. BAKRE FRF
e, 2024, 36(2): 207-216+226.

[17] ANKUDA C K, ORNSTEIN K A, KELLEY A S.
Assessing health care use trajectories after the onset of
functional disability: Application of a group-based trajectory
model[J]. J Gerontol B Psychol Sci Soc Sci, 2022,
77(Suppl_1): S31-S38.

[18] KiF=, TiHhIR, LHXF. FPRFPLHFALR
BB B H AR K A ra)]. P ARRAT R
& 2022, 43(12): 1893-1899.

[19] XIONG J, FANG Q, HUANG L, et al. Group-based
trajectory analysis for postpartum depression symptoms
among Chinese primiparous women[J]. J Clin Med,
2022, 11(21): 428571-428593.

[20] 3RPLAk, E#iR, FH, F ABEFALKE
B FH 0 B & ey e £ ——K F CHARLS2011
F A 2018 FHIFE S HI]. KA F FRFIR,
2022, 56(7): 68-75.

[21] DING M, ZHOU Y, LI C, et al. Can the WHO 's
recommendations of physical activity volume decrease the
risk of heart disease in middle and older aged Chinese
people : The evidence from a seven year longitudinal
survey[J].BMC Geriatr, 2022, 22(1): 596.

[22] X £3E, KEFER. WEFT: ATFTITERLY
BORAT AR B[], ARF S, 2024, 31(6): 64-70.
[23] BARBIELLINI AMIDEI C, TREVISAN C, DOTTO
M, et al. Association of physical activity trajectories with
major cardiovascular diseases in elderly people[J]. Heart,
2022, 108(5): 360-366.

[24] NEMOTO Y, BROWN W J, DING D, et al. Trajectories
of physical activity and chronic conditions among mid-aged
women[J]. Am J Prev Med, 2024, 67(3): 389-396.

[25] AGGIO D, PAPACHRISTOU E, PAPACOSTA O,

et al. Trajectories of physical activity from midlife to old age

and associations with subsequent cardiovascular disease and
all-cause mortality[J]. J Epidemiol Community Health,
2020, 74(2): 130-136.

[26] BUVARP D, VIKTORISSON A, AXELSSONF, et al.
Physical activity trajectories and functional recovery after
acute stroke among adults in Sweden[J]. JAMA Netw Open,
2023, 6(5): €2310919.

[27] CHAPMAN C G, SCHROEDER M C, MARCUSSEN
B, et al. Identifying patients at risk for cardiometabolic and
chronic diseases by using the exercise vital sign to screen for
physical inactivity[J]. Prev Chronic Dis, 2025, 22: E02.
[28] GONZALEZ-JARAMILLO N, WILHELM M,
ARANGO-RIVAS A M, etal. Systematic review of physical
activity trajectories and mortality in patients with coronary
artery disease[J]. J Am Coll Cardiol, 2022, 79(17):
1690-1700.

[29] VAZQUEZ-GUAJARDO M, RIVAS D, DUQUE G
Exercise as a therapeutic tool in age-related frailty and
cardiovascular disease: Challenges and strategies[J]. Can
J Cardiol, 2024, 40(8): 1458-1467.

[30] TEISSIER T, BOULANGER E, COX L S. Interconnections
between inflammageing and immunosenescence during
ageing[J]. Cells, 2022, 11(3): 1057-1069.

[31] ANDONIAN B J, HIPPENSTEELJA, AbuabaraK,
et al. Inflammation and aging-related disease : A
transdisciplinary inflammaging framework[J]. Geroscience,
2025, 47(1): 515-542.

[32] KUNZHE, LANZAIR. Age-associated inflammation
and implications for skeletal muscle responses to exercise[J].
Exp Gerontol, 2023, 177: 112177.

[33] LANGSTON P K, MATHIS D. Immunological
regulation of skeletal muscle adaptation to exercise[J]. Cell
Metab, 2024, 36(6): 1175-1183.

[34] GALLES A, DEIJENJ B, MILDERS MV, etal. The
effects of a moderate physical activity intervention on
physical fitness and cognition in healthy elderly with low
levels of physical activity: A randomized controlled trial[J].
Alzheimers Res Ther, 2023, 15(1): 12.

[35] ARUMUGAM A, ALSAAFINN, SHALASHR]J,
et al. Concurrent validity between self-reported international
physical activity questionnaire short form and fibion
accelerometer data among young adults in the UAE[J].
Eur J Med Res, 2024, 29(1): 426.



