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Association between sleep quality and cardiorespiratory fitness among secondary school students/ZENG Li*, CAO Wei, YIN
Xiaojian, WANG Jinxian, WU Huipan. = School of Sports Science and Engineering, East China University of Science and Technolo-
gy, Shanghai(200237), China

[Abstract] Objective To explore the association between sleep quality and cardiorespiratory fitness among secondary school
students, so as to provide a reference for promoting the overall development of physical and mental health of Chinese adolescents.
Methods From September to December 2023, 5 713 secondary school students aged 13 to 18 years were selected by the stratified
cluster random sampling method from Shanghai, Suzhou, Taiyuan, Wuyuan, Xingyi, and Urumqi, respectively. Sleep quality and
cardiorespiratory fitness level of secondary school students were evaluated by Pittsburgh Sleep Quality Index( PSQI) combined with
cardiorespiratory fitness test, and the association between sleep quality and cardiorespiratory fitness was analyzed by Pearson’s cor-
relation and multivariate linear regression. Results The report rate of poor sleep quality among secondary school students was
33.7%( 1 926/5 713) . The PSQI scores of girls aged 13—18 years were higher than those of boys (X*=1.60, 12.78, 15.62, 3.04,
10.09, 13.65) (P<0.05). The 20 m SRT of secondary school students was 40 (27, 51) times, and the VO,max was 46.27
(40. 84,51.30) mL/(kg « min). The 20 m SRT and VO,max of girls of all ages were lower than those of boys(Z=-15.27 to
—-6.41, -18.06 to —14.07, P<0.05) . Cardiorespiratory fitness ( VO,max) was negatively correlated with sleep duration and hypnotic
medication scores in boys (r=-0.032, -0.005); VO,max was negatively correlated with sleep duration and daytime dysfunction
scores in girls (r=-0.028, —0.008) (P<0.05). After controlling the related variables, linear regression analysis showed that the to-
tal PSQI score was negatively correlated with VO, max among secondary school students(8=-0.347, P<0.01). Conclusions Sec-
ondary school students with better sleep quality have higher levels of cardiorespiratory fitness. Sleep quality should be promoted to
improve cardiorespiratory fitness levels in secondary school students.
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Table 1 Comparison of the reporting rate of poor sleep quality
among secondary school students of different genders

and age groups
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13 5 634 138(21.8) 460  0.03
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14 % 710 181(25.5) 12.78  <0.01
‘g 652 224(34.4)

15 B 394 102(25.9) 15.62  <0.01
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16 5 387 143(37.0) 3.04  0.08
s 414 178(43.0)

17 B 465 170(36.6) 10.09  <0.01
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18 3 318 115(36.2) 13.65 <0.01
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Table 2 PSQI and scores of each factor in secondary school students of different genders and age groups[ M(Pys,P,s) ]

A/ % PR ANEC g RS B 7]

R 5[]

iEVES BENRFER HEIRZGY)  DZIRERER:  PSQI

13 B 634 1.0(0.0,1.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(0.0,2.0) 3.0(2.0,5.0)
§'e 631 1.0(0.0,1.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(1.0,2.0) 4.0(3.0,6.0)

VA -4.62 -1.68 -1.00 -4.09 -1.20 -4.37 -5.04

P1E <0.01 0.09 0.32 <0.01 0.23 <0.01 <0.01
14 % 710 1.0(0.0,1.0)  1.0(0.0,1.0) 0.0(0.0,1.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(1.0,2.0) 4.0(2.0,6.0)
& 652 1.0(0.0,1.0) 1.0(0.0,2.0) 0.0(0.0,1.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 2.0(1.0,2.0) 4.0(3.0,6.0)

714 -2.47 -1.28 -1.81 -5.36 -2.76 -4.96 -5.11

P 0.01 0.20 0.07 0.00 0.01 <0.01 <0.01
15 5 394 1.0(0.0,1.0)  1.0(0.0,1.0) 0.0(0.0,1.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(0.0,2.0) 4.0(2.0,6.0)
e 358 1.0(0.0,1.0) 1.0(0.0,1.0) 0.0(0.0,1.0) 0.0(0.0,0.0) 1.0(1.0,1.0) 0.0(0.0,0.0) 2.0(1.0,3.0) 5.0(3.0,7.0)

VAL -4.49 -1.45 -1.35 -4.76 -1.34 -4.72 -5.09

P <0.01 0.15 0.18 <0.01 0.18 <0.01 <0.01
16 B 387 1.0(0.0,1.0) 1.0(0.0,1.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 2.0(1.0,2.0) 5.0(3.0,6.0)
T 414 1.0(0.0,1.0) 1.0(0.0,1.0) 1.0(1.0,1.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 2.0(1.0,3.0) 5.0(4.0,7.0)

VAL -0.64 -1.01 -1.68 -3.70 -0.59 -6.00 -3.78

P 0.52 0.31 0.09 <0.01 0.55 <0.01 <0.01
17 2 465 1.0(0.0,1.0) 1.0(0.0,1.0) 1.0(1.0,1.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 2.0(1.0,3.0) 5.0(3.0,6.0)
§'s 443 1.0(0.0,1.0) 1.0(0.0,1.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(1.0,1.0) 0.0(0.0,0.0) 2.0(1.0,3.0) 5.0(4.0,7.0)

VA -0.59 -0.46 -1.03 -4.84 -0.19 -4.32 -4.03

P 0.56 0.65 0.31 <0.01 0.85 <0.01 <0.01
18 5 318 1.0(0.0,1.0)  0.0(0.0,1.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 2.0(1.0,2.0) 5.0(3.0,6.0)
i'e 307 1.0(0.0,1.0) 1.0(0.0,1.0) 1.0(1.00,2.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 2.0(1.0,2.0) 6.0(4.0,7.0)

AL -0.11 -0.56 -0.78 -2.53 -0.59 -2.47 -3.82

P g 0.91 0.57 0.44 0.01 0.55 0.01 <0.01
JENES 5 2908 1.0(0.0,1.0) 1.0(0.0,1.0) 0.0(0.0,1.0) 0.0(0.0,0.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(1.0,2.0) 4.0(2.0,6.0)
e 2 805 1.0(0.0,1.0) 1.0(0.0,1.0) 1.0(0.0,1.0) 0.0(0.0,0.0) 1.0(1.0,1.0) 0.0(0.0,0.0) 2.0(1.0,2.0) 5.0(3.0,5.0)

VA -5.58 -1.53 -0.57 -10.37 -2.86 -10.87 -10.90

P <0.01 0.13 0.57 <0.01 <0.01 <0.01 <0.01

T3 RIEPIN A AR WL v A O TS 3 8 b UL
Table 3 Comparison of cardiorespiratory endurance indexes

of secondary school students of different genders and age groups

[M(Pys,Pss) ]

. VO,max
[i8 727 MW AEC FHE 20 m SRT/IR
[mL/ (kg * min) ]
13 ] 634 40(24,53)  46.30(41.35,51.25)
e 631 32(21,41)  47.27(41.43,52.22)
VAL -6.41 -14.07
14 " 710 47(31,60)  46.75(40.95,51.88)
'y 652 34(24,43)  46.78(41.46,51.92)
VA -10.88 -18.94
15 L 394 48(32,61)  47.43(42.27,52.33)
e 358 35(27,42)  45.82(41.34,50.09)
Z {8 -9.03 -14.33
16 " 387 50(35,59)  45.00(38.88,50.83)
i'e 414 37(27,44)  45.37(39.94,50.86)
VA -10.35 -15.37
17 3 465 52(39,62)  46.00(40.53,50.88)
e 443 34(24,40)  45.48(40.61,49.94)
Z {8 -15.27 -18.06
18 5 318 50(36,62)  44.68(40.04,48.40)
gy 307 30(22,37)  46.95(40.35,53.38)
VAL -13.11 -14.98
JSEUN w 2908 47(31,60)  46.16(40.73,51.32)
gy 2 805 34(24,41)  46.37(40.94,51.28)
AL -25.67 -38.80
P {EH<0.01,
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0.05), ABERFEIZESE A VO,max B IEAH G (r=
0.008, P<0.05) (HFEL A= JCAHOCHE, H [EI D) hekE
f3fE 13,14,16 1 18 X BAEK 17,18 L5
VO, max 52 FA (P {H39<0.05) .
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A HER S WAL R I PATOIRE O PR R A T 1
FAE SRR Z G, PSQL E.43 5 VO, max £ A%
(P<0.01) .
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Table 4 Correlation between sleep quality and VO, max in secondary school students of different genders and age groups(r)

531 AL, % N4 PSQI A 5 1] R R T ] MEAR AR 1EIRZ5 %) I 1) ) B s A
5 13 634 ~0.061 -0.019 -0.022%* 0.031 0.006 -0.064% *
14 710 -0.002 -0.026 -0.019 — 0.012 -0.027**
15 394 -0.038 -0.073 -0.050** 0.008 -0.033 -0.031
16 387 -0.065 -0.071* " -0.021%* — 0.040 -0.015**
17 465 -0.116* -0.107* 0.022 — -0.005 * * -0.042
18 318 -0.043 -0.020 0.031 -0.064 0.027 -0.148**
I 2 908 0.007 0.008 * -0.032%* -0.011 -0.005* * 0.023
% 13 631 -0.044 0.026 -0.054* * — -0.091* -0.008
14 652 0.033 -0.077" 0.007 0.021 -0.017** -0.011
15 358 -0.026 0.002 0.007 — -0.021 0.008
16 414 -0.045 " -0.036 0.006 0.040 -0.033 0.018
17 443 -0.056* * 0.042 -0.054 -0.090 -0.102* -0.088 * *
18 307 -0.006 0.070 -0.071 -0.004 -0.089* * -0.098* *
it 2 805 -0.001 0.000 -0.028" * -0.001 -0.025 -0.008 *

" P<0.05," " P<0.01,

x5 PEEIERF RS VO, max MBI (n=5 713)
Table 5 Linear regression analysis of sleep quality

and VO, max in secondary school students (n=5 713)

AR B1H FrifEis 1y P1E
W 49.935 0.580 86.027 <0.01
N 0.380 0.210 1.808 0.07
e A s ] -0.384 0.202 -1.897 0.06
MR SR 1.338 2.014 0.664 0.51
HENR 254 0.450 0.315 1.428 0.15
H [A] T fig i A -0.071 0.202 -0.354 0.72
PSQI &7 -0.347 0.119 -2.917 <0.01
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