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Association between physical activity level and circadian syndrome
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Abstract ; Objective  To explore the association between physical activity level (PAL) and Circadian syndrome ( CircS) in
Chinese middle — aged and elderly population. Methods Based on the 2013 China Health and Retirement Longitudinal Study
(CHARLS) data, middle — aged and elderly people =45 years old with complete key data were selected. The association
between PAL and CircS was analysed by multiple logistic regression. In addition, subgroup analyses,
smoothed curve fitting, and threshold effect analyses were performed. Results A total of 5 851 middle — aged and older adults
were included as study subjects, with a prevalence of CircS of 24. 18% and PAL of 4 548 (1 732.5, 10 584) (MET — min/

w). Fully adjusted multivariate logistic regression showed a significant negative association between PAL and CircS prevalence

interaction tests,

(OR=0.73,95% CI. 0.62-0.87; P<0.001). The consistency of this association was confirmed by subset analyses and

interaction tests for multiple subgroups. Smoothed curve fitting and threshold effect analyses revealed a nonlinear relationship

with a threshold of 3 810 MET - min/w. Conclusion

There is a negative association between the PAL and the risk of

developing CircS. Moderate physical activity may allow early intervention in individuals at risk for CircS.

Keywords : Circadian syndrome; Physical activity level; Middle — aged and elderly population; China Health and Retirement
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Fig.1 Flowchart of the Inclusion Process for Research Subjects
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Table 1 Characteristics of the subjects in the CHARLS 2013 study based on CircS
At AR EBR T RLEIEY BRI RN PE
PN ¢ 4 436(75.82) 1 415(24.18)
(%) [n(%)] <0.001
45 ~59 2219(50.02) 627(44.31)
60 ~74 1871(42.18) 678(47.92)
=75 346(7.80) 110(7.77)
PR n(%) ] <0.001
S'e 2 085(47.00) 1010(71.38)
5 2 351(53.00) 405(28.62)
JEAEH [ n(% ) ] <0.001
WA 1 626(36.65) 603(42.61)
ekt 2 810(63.35) 812(57.39)
ALK [n(% ) ] <0.001
N 1752(39.50) 718(50.74)
N2z 1318(29.72) 349(24.66)
rhi 900(20.29) 230(16.25)
i & UL 466(10.50) 118(8.34)
FHENIE S (J178) [n( %) ] 0.691
0~1 1 779(40.10) 563(39.79)
1~2 2 115(47.68) 671(47.42)
2-3 281(6.33) 102(7.21)
>3 261(5.88) 79(5.58)
A/ AR LL R A TG [ (% ) ] <0.001
75 482(10.87) 201(14.20)
2 3954(89.13) 1214(85.80)
P PERTECER (F) [n(%) ] <0.001
0 1457(32.84) 224(15.83)
1 1.096(24.71) 236(16.68)
=2 1 883(42.45) 955(67.49)
ADL[n(% )] <0.001
7 3657(82.44) 996(70.39)
Z 779(17.56) 419(29.61)
BMI(kg/m*) [n(% )] <0.001
<24 2 686(60.55) 358(25.30)
=24 1750(39.45) 1057(74.70)
MBI (%) ] 0.217
X 1 858(41.88) 619(43.75)
5 2578(58.12) 796(56.25)
R [n( %) ] <0.001
& 2 247(50.65) 901(63.67)
5 2 189(49.35) 514(36.33)
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(#:3%)
AR R IR SR SRR LR AL P g
AR n(% ) ] <0.001
EN 2 335(52.64) 999(70.60)
2 2 101(47.36) 416(29.40)
SRS SN (MET — min/w) [ M(Pys ,Prs) ] 5040(1 732.5,10 920) 3832.5(1732.5,8 136) <0.001
R (em) [M(Pys ,Pys) ] 84(77.4,90.6) 93.4(87.6,100) <0.001
TG (mmol/L) [ M( Pys ,Pys) ] 5.7(4.3,7.8) 10.3(8.0,14.6) <0.001
HDL — C(mmol/L) [ M( Py5 ,Py5) ] 2.9(2.5,3.3) 2.5(2.2,2.8) <0.001
Wi (mmHg) [ M(Pys , Pys) ] 123(111,136) 134(122,147) <0.001
&7k (mmHg) [ M( Pys , Pys) ] 73.5(66,81) 78.5(71,86) <0.001
FPG(mmol/L) [ M( P, ,Ps5) ] 5.2(4.8,5.6) 5.8(5.3,7.0) <0.001
HEHR (h) [M(Pys ,Pys) ] 7(6,8) 5(4,7) <0.001
CES = D[ M( Py ,Pys) ] 6(3,10) 10(5,15) <0.001
F 2 KT CHARLS 2013 R B , IRIEE 7 16 K43 2 0 AFRERIE
Table 2 Characteristics of the subjects in the CHARLS 2013 study based on physical activity level
A5 4 T1 iv) T3 P
NE 1920 1979 1952
SEI (%) [n(%) ] <0.001
45 ~59 762(39.69) 998(50.43) 1 086(55.64)
60 ~74 915(47.66) 830(41.94) 804(41.19)
=75 243(12.66) 151(7.63) 62(3.18)
PERI n(% ) ] <0.001
g s 1 033(53.80) 1 126(56.90) 936(47.95)
i 887(46.20) 853(43.10) 1016(52.05)
JEAH n (%) ] <0.001
I 847(44.11) 867(43.81) 515(26.38)
gt 1073(55.89) 1112(56.19) 1437(72.62)
AR (%) ] <0.001
INEZPLR 820(42.71) 793(40.07) 857(43.90)
N2z 513(26.72) 583(29.46) 571(29.25)
rhiag 367(19.11) 385(19.45) 378(19.36)
R R LT 220(11.46) 218(11.02) 146(7.48)
FIEFNBER(H6) [n(%) ] 0.041
0~1 744(38.75) 768(38.81) 830(42.52)
1~2 963(50. 16) 919(46.44) 904(46.31)
2~3 111(5.78) 147(7.43) 125(6.40)
>3 102(5.31) 145(7.33) 93(4.76)
Bef/ AR AL R A [ (%) ] <0.001
i 282(14.69) 237(11.98) 164(8.40)
2 1 638(85.31) 1742(88.02) 1 788(91.60)
MR (Fh) [n( %) ] <0.001
0 498(25.94) 557(28.15) 626(32.07)
1 440(22.92) 430(21.73) 462(23.67)
=2 982(51.15) 992(50.13) 864 (44.26)
ADL[n(% ) ] <0.001
7 1 426(74.27) 1 638(82.77) 1589(81.40)
ZH 494(25.73) 341(17.23) 363(18.60)
BMI(kg/m*) [n(% )] <0.001
<24 946(49.27) 960(48.51) 1 138(58.30)
=24 974(50.73) 1019(51.49) 814(41.70)
#HEEES [0 (%) ] <0.001
I 885(46.09) 783(39.57) 809 (41.44)
H 1 035(53.91) 1 196(60.43) 1 143(58.56)
[ n(% ) ] <0.001
% 1 085(56.51) 1082(54.67) 981(50.26)
2 835(43.49) 897(45.33) 971(49.74)
AR n(% ) ] <0.001




BRI BE 25 2025 AR5 52 45 8 1]

Modern Preventive Medicine, 2025, Vol. 52, NO. 8

. 1445 -

(#:3%)
A AR T1 iv) T3 Pl
%5 1 087(56.61) 1203(60.79) 1 044(53.48)
2 833(43.39) 776(39.21) 908 (46.52)
BRI ARLGEAAEL (% ) ] <0.001
N 1365(71.09) 1492(75.39) 1.579(80.89)
2 555(28.91) 487(24.61) 373(19.11)
JERE (em) [M( Py, Pss) ] 88.0(80.2,95.2) 86.8(79.4,94.3) 83.9(77.1,90.8) <0.001
TG (mmol/L) [ M(Pys ,Pys) ] 6.8(4.8,9.9) 6.7(4.9,10) 5.8(4.3,8.7) <0.001
HDL - C(mmol/L) [ M( Pys ,Pys) ] 2.7(2.3,3.2) 2.8(2.4,3.2) 2.9(2.5,3.3) <0.001
Wi i (mmHg ) [ M(Pys , Prs) | 127(114,142) 125(113,140) 123(112,137) <0.001
&7k (mmHg) [ M( Pys , Pys) ] 75(68,83) 74(68,82) 74(62,83) 0.003
FPG(mmol/L) [ M( Pys ,Pys) ] 5.3(4.9,6.0) 5.3(4.9,5.9) 5.2(4.8,5.7) <0.001
BEIR (h) [ M( Py ,Pr5) ] 6(5,8) 6(5,8) 6(5,8) 0.285
CES = D[ M(Pys ,Py5) ] 6(3,12) 6(3,11) 7(3,13) <0.001
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Table 3  Association between physical activity level and CircS

" HiE Model 1 Model 2 Model 3

Bk OR(95% CI) PH OR(95% CI') P8 OR(95% CI) P8
Tl =% %% %%

i) 0.80(0.70 ~0.93) 0.003 0.79(0.68 ~0.91) 0. 002 0.79(0. 67 ~0.93) 0. 004
T3 0.58(0.50 ~0.67) <0.001 0.64(0.55~0.75) <0.001 0.73(0.62 ~0.87) <0. 001
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