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[ Abstract] Objective To explore the associations of volume and accumulation patterns (duration of sedentary bouts
and breaks) of sedentary behavior with physical fitness among elementary school students. Methods From September to
October 2023, a convenience sampling method was adopted to select 605 elementary school students (grades 1 to 5) from
Wuhan city, Hubei province and Jinhua city, Zhejiang province. Accelerometers were used to measure the sedentary
volume and the duration of sedentary bouts and breaks. The physical fitness were scored according to the National
Student Physical Health Standards (Revised in 2014). Binary logistic regression was employed to examine the
associations of volume and accumulation patterns of sedentary behavior with physical fitness. Results The surveyed
students spent 65.2% of the classroom time in sedentary behavior. The highest proportions were observed for the
sedentary bouts of 1-19 min (47.3%) and breaks of 1-4 min (17.7%) in class. In the Q4 group with the highest
proportions of sedentary bouts lasting 5-9 min and = 20 min , the odds of failing to achieve good or excellent physical
fitness were 0.451 times (OR = 0.451, 95%CI: 0.247-0.823) and 2.16 times (OR = 2.16, 95%CI: 1.043—4.474), respec-
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tively, those of the Q1 group. No statistically significant associations were observed between the proportion of sedentary
volume or sedentary break duration and failure to achieve good or excellent physical fitness. Further analysis of physical
fitness factors revealed that the odds of failure to achieve good or excellent physical fitness in the Q4 group with the
highest sedentary volume proportion were 3.673 times that of the Q1 group (OR = 3.673, 95%CI: 1.085-12.434). For the
sedentary bouts of 5-9 min, the Q4 group exhibited lower odds of poor speed ability (OR=0.48, 95%CI: 0.262—0.881) and
strength ability (OR = 0.378, 95%CI: 0.162—0.882) than the Q1 group. In contrast, the Q4 group with the highest
proportion of sedentary bouts = 20 min showed 4.969 times higher odds of poor body composition (OR = 4.969, 95%CT:
1.406-17.560) and 2.717 times higher odds of poor strength ability (OR = 2.717, 95%CI: 1.120-6.593) than the Q1
group. Conclusions The sedentary behavior of elementary school students presents a fragmented pattern characterized by
short terms and frequent breaks. Reducing the duration of sedentary bouts in class may be more important for the fitness
of elementary school students than reducing the volume of sedentary behavior. According to the body composition, it is
necessary to reduce the volume of sedentary behavior and shorten the duration of sedentary bouts in class. The quality of

strength and speed can be improved by shortening the duration of sedentary bouts in class.
[ Keywords) in class; sedentary behavior; sedentary accumulation patterns; physical fitness; associations; elementary
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Table 1 Likelihood ratio test results for binary logistic regression model
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Table 2 Proportions of volume and duration of bouts and breaks of sedentary behavior

Eizta Bk Sk L P —AEER AR SR VU4 2% FAEL P

AR 65.2 62.3 68.8 <0.001 65.5°¢ 62.2°¢ 63.9¢ 66.1 69.8 0.001
1~4 min/A %4 15.6 16.7 145 <0.001 17.7 1534 1392 16.9 15.4 0.001
5~9 min /A4 143 13.8 14.4 0.354 14.3 14.2 14.4 14.4 14.2 0.934
10~19 min /A4 17.4 15.7 18.9 <0.001 16.0¢ 14.5¢ 20.0 16.5¢ 17.5¢ <0.001
220 min/A AL 123 10.2 15.7 <0.001 10.0 ¢ 13.1 10.9 ¢ 12.9 15.6 0.019
Ji] W7 34.8 37.7 312 <0.001 345¢ 37.8¢ 36.1¢ 34.0 30.2 0.001
1~4 min] i 17.7 19.1 17.1 0.001 21.1 16.52 16.82 19.8® 17.6 ab <0.001
5~9 min]H] ¥ 6.7 7.7 53 <0.001 7.5 8.8 5.3 ab 6.8 5.4 b <0.001
>10 minf] 7.9 8.5 6.9 <0.001 4.1be 10.9 122 5.0 be 4.6be <0.001
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Table 3 Associations of the proportions of volume and duration of bouts and breaks of sedentary behavior with physical fitness

EiELaN Y5357 /% KiEMBASE  KRERERZF/%  ORE B 95%CT Pl ORMH 12 95%CI PlE
VELISTNRS Q1:29%~58% 87 23.3 ref — ref —
Q2:59%~65% 82 22.0 1.051 0.622~1.774 0854  1.010  0.584~1.748  0.972
Q3: 66%~74% 103 27.6 1224  0.664~2254 0517 1302  0.668~2.535  0.439
Q4:75%~96% 101 27.1 1.041 0.521~2.081 0910 1270  0.588~2.745  0.543
HAARLIP eng 0.960 0.627
I~4minA%  Q1:0%~13% 109 29.2 ref — ref —
Q2: 14%~16% 90 24.1 1.002  0.565~1.775 0995  1.035  0.565~1.896 0911
Q3:17%~20% 99 26.5 1.850  0.926~3.696  0.081 1.734  0.829~3.630  0.144
Q4:21%~37% 75 20.1 1169  0.525~2.604  0.702 1412 0.605~3.295  0.425
BRI P e 0.485 0.343
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Table 3 Continued
izt VY532 /% REMBAE  KREMEFE%  ORHE  BH195%CI  PH ORME M2 95%CI  Pli
5~9 min/A AL Q1:0%~11% 107 28.7 ref — ref —
Q2: 11%~14% 98 263 0.929  0.548~1.574  0.784  0.922  0.528~1.611  0.776
Q3:15%~18% 96 25.7 0.862  0.508~1.461 0581  0.857  0.490~1.497  (.587
Q4: 19%~36% 72 193 0.431  0.244~0.761  0.004 0451  0.247~0.823 0.0l
HEARTIG Py eng 0.004 0.01
10~19 minA%:  Q1:0%~12% 83 22.3 ref — ref —
Q2: 13%~17% 96 25.7 1161 0.548~1.574 0575  1.120  0.649~1.932  0.685
Q3: 18%~23% 88 23.6 0.693  0.508~1.461 0205 0783  0433~1417 0419
Q4:24%~48% 106 28.4 1.183  0.244~0.761  0.604 1256  0.644~2451  0.504
FFAHEIE P end 0.247 0.244
220 min/A 44 Q1:0%~6% 75 20.1 ref — ref —
Q2: 7%~12% 87 233 1.485  0.899~2456  0.123  1.534  0.903~2.608  0.114
Q3: 13%~24% 95 25.5 1952 1.116~3.413 0019 1996  1.111~3.587  0.021
Q4:25%~76% 116 31.1 2015  1.027~3.954 0042 2160  1.043~4.474  0.038
FEET 020 0.030 0.047
1~4 min|] Q1:4%~15% 104 27.9 ref — ref —
Q2: 16%~18% 97 26.0 1115 0.645~1.929  0.696 1279  0.715~2.287  0.407
Q3:19%~22% 92 24.7 1.641  0.844~3.190  0.144 1967  0.961~4.028  0.064
Q4:23%~32% 80 21.5 1345  0.626~2.892 0448 1582  0.695~3.602 0275
WAL Pyeng 0.204 0.170
5~9 min[fJ ¥t Q1:0%~4% 108 29.0 ref — ref —
Q2:5%~7% 99 26.5 0963  0.580~1.601 0886 0963  0.563~1.645  0.889
Q3: 8%~10% 82 22.0 0.706 ~ 0.405~1.232 0221  0.756  0.418~1367  0.354
Q4: 11%~24% 84 225 0.884  0471~1.660 0702 0862  0437~1.697  0.667
HAAIT I P ena 0.864 0.922
=10 min]] Q1:0%~3% 106 28.4 ref — ref —
Q2:4%~8% 96 25.7 0956  0.554~1.649 0870  1.035  0.575~1.864  0.909
Q3:9%~13% 81 21.7 0.792  0.449~1396 0420  0.899  0.483~1.670  0.735
Q4: 14%~37% 90 24.1 0.573  0322~1.019 0058 0810  0425~1.542  0.521
HEFITIP g 0.061 0.577

T refRORZ A BRI AR R 3K, B2, SR SORESR SCALARFE (LA BEXUT sy 3 N ARER) - R BOR DL, 8 RNk i
e TRAS IS K T2 R v i B B AT Bl I K ST AR R 3R 5 Q1 ~ Q4 PR BV Bl 30 4% B AR B A b il DY )i B 180 A Ja ) S B

24 REALITAH. ALREBEKIXS ) FAK
A FAGIR K R (R 4)  EBR 2 b, ¥ B A
B JE, NFARE AN BB K G S A 5k
A AFAE G 22 R (P<0.05) , AL A K 7 EL
= Q3. Q4 A KA B AR p o AR B IR AR
Q1 21 3.114 % (OR=3.114, 95%CI=1.009~9.607)
F1 3.673 £i5 (OR=3.673, 95%CI=1.085~12.434) ; i

A 50 2R B, A B K o BE I S B A
I ARIBARL R K AE MR L TR AE G i o Rk
(Pieng=0.031) o /N2 A= PR AL A AL AR B 3 5 4 I
fg R Fa A GOl Dy RE . R0 it J1 5 ) 2 [A]
AIFAEG KB (P>0.05) o AN, AL 5~9 min
B G SEEEERRM A ERAFER
F K BE(P<0.05), A AL 5~9 min B K (5 H #x = Y
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Q4 MK EHEER I 18 &= ARILFE R
FON QL 411 0.480 1% (OR=0.480, 95%CI=0.262~
0.881 #10.378 & OR=0.378, 95%CI=0.162~0.882),
AR ISR, AL 5~9 min K 5 L8R 5
HER IRERAARIE R R MR T T REAT
TE G 2 K B (Peng=0.012 0.038) « A A& =20 min
B o b5 2 SRR TR R TR E Gt

2R (P<0.05), A4 =20 min /& bb B 5 ) Q4 41
KA TTER AL B2 Q1 Y
4.969 £5( OR=4.969, 95%CI=1.406~17.560) F12.717
&5 (OR=2.717, 95%CI=1.120~ 6.593 ) , #4 3 14 4 56
FH, AAE=20 min B K 8 TG 8 36 5 B A 60
HNERFEAIERE R KAEMER EAFERT
22 R (3 Peng=0.024) o

R4 URE ARG, LA AR K B A AR ] T o B S A BT AR R TR AR 0 5% 2

Table 4 Associations of the proportions of volume and duration of bouts and breaks of sedentary behavior with physical fitness

factors
BMI( &4 153 ) 50 mis G Z ) fER AL (IR FER)
izt VY5350 /%
ORfH 95%CI P ORfH 95%CI PfE ORf& 95%CI PfE
AAL I Q1:29%~58% ref — ref — ref —
Q2:59%~65% 1.845  0.638~5.336  0.258 1.178  0.633~2.193  0.606 1.650  0.673~4.044 0273

Q3: 66%~74% 3114 1.009~9.607  0.048 1208  0.569~2.568  0.623 1.042  0386~2812 0935
Q4: 75%~96% 3673 1.085~12.434  0.036 1071 0.416~2.756  0.887 1.184  0.345~4.061  0.789
HAFTIEPyrena 0.031 0.939 0.999

5~9min/A%  Q1:0%~11% ref — ref — ref —
Q2: 11%~14% 1232 0.542~2801  0.619 0.805  0477~1360 0418 0.880  0.381~2.033  0.765
Q3:15%~18% 1128 0.472~2.699  0.786 0.603  0.350~1.037  0.067 0797  0.352~1.806  0.587
Q4: 19%~36% 0.689  0.252~1.885  0.469 0480  0.262~0.881  0.018 0378  0.162~0.882  0.025
FEFAREILPyend 0.344 0.012 0.038

220minA%E QI1:0%~6% ref — ref — ref —
Q2: 7%~12% 1.908  0.698~5217  0.208 1.074  0.633~1.823  0.791 1.654  0.760~3.599 0205
Q3: 13%~24% 3324 1.123~9.836  0.030 1341 0.709~2.535 0367 2129 0.921~4919  0.077
Q4:25%~76% 4969  1.406~17.560  0.013 1.022  0.444~2349  0.960 2717 1.120~6.593  0.027
HAFAREIE P ena 0.024 0.991 0.024

T refRR S WAL BRI RIVE T R SCBERSCREIE . ZRIELR BRI T~ H kR i JBE A SRR O P~ P49 R o g SR 2 S A0 sl 38

TR E Q1 ~ QA% AIE 5 P b B Vi B o 4% B AR B F b2 VY 4 o7 S 1A FA SRR

33

AT S H N A R A D A R RN, A
o R AL B[R] 35 S A AR, X 53R E R 2
DLAR 28 00y 5 5 MR 5 SR UAH 7, 5 A F 7
JLEE (1) AL B TE] 5 BE (56.0%~ 84.7% ) K
— g RTSA w TR R A AR B A R B
B YR I KA (1~ 19 min) 5 B Y 56 I TR) e (1~
4 min) 7 LU HR i, B R BT R L TR ER M R
AR A A AR B AE, 5 R S 7T 45 SR L B0,
KWL R AR 1 IR N R A A A
LR, LT 5 3 2 A 78 3R A b K i TR] R RR
AHEANEN B AL G R AR . LR A, AT RS /D
SR R NS O BRARAE DA R — IR
AL A 9%, 1%, BEAE LR HE o
BERTHE SR A WIRN, “CLEEE R0

(1 02 B S AE /N 2 PR i TP A5 DL A T Ak ) AN
iz B, $E i 5 el 0 AR Bl AR AR LB IRk
A 25 55 0 B TR R P 0 T R R T A
o, XS VR S AR R A O B kA T
NEHEPIRE, B A AR T A D uk s,
BT ME S R EE N EEN S, BT A
AL TE T s FLIR, 6~ 11 5 /NEAE AR VIR IR 4T3, 1
R 7 A e TR A 4 Y, X AT B O B AE S 3R
JIN B AR U B A AN AR B O, B AR A
6] F 2 1) AF B 48 Xk o 36 57 4%, X SR AT N R IAT I T
FraetE A BJa, A RIEH THETFRZENO
X — A bR A E — b AR, R T
b B A AE (B fe VR AEAE 30 s B 60 s IO YRR %),
A 5T IR IR ER AR (U 1~ 4 min BE 5~
9 min) fIHE 2 B KB,
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UREL AR I 8] 5 A AR R R A7 AR B 3
Mt SERZER . B, AN ZERITm, B4
(R B AT A R AR RN D A 2 3, G A E B
PE 2 A SE NI IR R g A R AR — 5P,
MAEB NS f A, 5 AR i B AR R B, B
2 I LA BEAE BE K, AT RS 2 8 KO L A% e 2
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J3E % 38 v T A 100, A ) S € 0 AR SLaE—
AR Al 1B EOE IR A% OSCE T IIAT IR,
e 5 AR R R BN BB RN . EE R %
575 T, ARG AR I R I Bl R R R T
FRFERREALRNE, NENZER, &
I — 5 FE B I PR B PRI, 3 T AR R
I B AR WS U I B A MEAE AR R T A B
& TR B PR B 1 B K0 S BR A 45 2R 5 T
TR AL TN TH TR R B 3, T 5 s A B
URAL A5 I ARk R VR B TR i 00 56 3 I
URELH 22 0 2 B A o3, TR AE BBl B i AR
FHE 2D JF HEEEER K, HAEREE
i B IR W s, PR A 2 TR I G
EAE R BE b, FLUR B AR R RR SRR AR
RN E R . XWRRAERATIRE AT
TP St R v, LA R 5 2 A DA AN R A R
A, SREC PR X T TSR

AR SR LR B AR B I 8] 5 /0N 22 2R R AR o
RRTC S FEVER OC, A7 543 5t AR AT D xt T fik B
AN R S i S TR AR LB B B A 30 5 i O
AN B I 22, TR AN T 220 H K B R B ST K
2, B I PR R AL T PR AT 0 B o AN [F) R O TR
AR 5/ 2 A A5 A R R AR SR IR L AN
A, PREL 5~9 min A4 5 /N2 AR 5T A BEAL R A7
TE 42 2 TEAH ORI, 10~ 19 min A A4 5 44 7 i B G
WA G, FESE 20 min DA B QAR T 5 IR R 0%
K, B 5 R B B U AR R B )R,
Ao B A R, ez, A AR R AR . X L
HH BB E AR S R R bR 08 R B BT AR
B AL R 25 1 181037200 B, g K e TR ) R
B A A D Z AT N o3 B D9 JELIN T] (1 A AR AT N, 8
1o [] Wy 1 R Y B A SR TR N AR OBE i Ab 2 fE
73 A J R rR K L I B A K 3 R R A TR A
AL % A 51 1 fid B S LT, BATAT e K 7
i AR AT SR K AS RS, 3K TR 3 P T IR A 2 2

IRF BRI BN o 2R, JLIK 1~4 min A AL H] 5 /)
A AR R i R A R TE B MR AR O, LT 5 R
A A B TE) 0 O AR AR R B A SR BRI S ik
MO, X AT AE 5 A (] T 9 75 B 5 A OC, B
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A RE A2 2 AR DR R G 2 i 51 S 1 RS 2 AR B R, dn
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B AELASAE 5 4 300 R ] ) L 26 1 5 B R A A4 [ 1T B
K5 BRI v #4008, X5 Ko JLEH
B A ) W 9T 4 SRS — 5L SRR R
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i N X e K AR HEAT A B AT . 4 10 min 2O AT
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