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Epidemiological characteristics of insufficient sleep and influencing factors in middle and high school students in Zhejiang
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Abstract: Objective To analyze the epidemiological characteristics of insufficient sleep and influencing factors in middle
and high school students in Zhejiang province, and provide evidence for the development of prevention and treatment strategy
and the evaluation of intervention measures. Methods Through a multi-stage stratified cluster sampling design, a total of 28
043 students in 376 middle and high schools in 30 counties in Zhejiang were recruited for an anonymous self-administered
questionnaire survey between April and June, 2022. The factors associated with the prevalence of insufficient sleep in the
students were identified by using multivariate logistic regression model for complex sampling design. Results  In 26 594
students included in the final analysis, there were 13 711 boys and 12 883 girls. The mean age of the students was
(15.75%1.73) years. According to diagnostic criteria recommended by the American Academy of Sleep Medicine, the overall
prevalence rate of insufficient sleep in the students was 44.56% (95%CI: 42.45%—46.66%), and it was higher in glrls (49.70%,
95%CI: 47.33%—-52.06%) than in boys (39.92%, 95%CI: 37.76%—-42. 08%)()( =129.361, P<<0.001), and it was higher in
students living in urban area (47.84%, 95%CI: 44.21%—-51.47%) than in those 11v1ng in rural area (42.76%, 95%CI:

39.78%—45.73%) (x*=3.843, P=0.049). The prevalence rate of insufficient sleep in junior high school students, senior high
school students, and Vocatlonal high school students were 39.97% (95%CI: 36.90%—43.05%), 64. 90% (95%ClI:

61.79%—68. 00%) and 31.27% (95% CI: 29.04%-33.51%), respectively, the differences were significant (> =265.62,

P<<0.001). Multivariate logistic regression analysis indicated that age, sex, living area, type of school, paternal and maternal
education attainments, family economic status, academic performance, physical activity, fruit intake, eating breakfast, self-
reported health status and feeling of loneliness and sadness were significantly associated with the prevalence insufficient sleep
in the students. Conclusion Insufficient sleep was common in middle students in Zhejiang. It is necessary to suggest students
to take appropriate diet and increase physical exercise, and strengthen mental health intervention in students.
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Table 1 Basic characteristics of participants (N=26 594)
A AP LA (%) ] BN (%) ] L [N (%) ] Pai:! PH
IR (%) 0.639 0.727
<13 5501 (22.33) 2847 (21.98) 2654 (22.72)
14~15 8465 (33.83) 4397 (34.04) 4068 (33.61)
=16 12 628 (43.84) 6467 (43.98) 6161 (43.67)
HLIX 0.358 0.550
gt 10 661 (35.45) 5439 (35.05) 5222 (35.90)
) 15933 (64.55) 8272 (64.95) 7661 (64.10)
2RI 2.344 0.310
wi 12574 (51.84) 6575 (51.99) 5999 (51.67)
e g 7278 (26.10) 3610 (25.07) 3668 (27.24)
POl 6742 (22.06) 3526 (22.94) 3216 (21.09)
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Table 2 Prevalence of insufficient sleep in middle school students in Zhejiang based on different criteria

5 [ HE MR B2~ 2 AR HE (% )

T EF D EREEE O R IR E (%)

&t A A1t BA: e
A (2
<13 34.36 30.27 38.75 62.21 57.68 67.08
= (31.05~37.67) (26.84~33.70) (34.90~42.61) (58.70~65.73 ) (53.71~61.64) (63.53~70.62 )
ne 44.47 39.13 50.45 71.80 67.84 76.24
(40.88~48.05) (35.55~42.71) (46.69~54.22) (69.07~74.54) (64.72~70.96 ) (73.61~78.88)
>16 49.83 4536 54.81 50.26 45.92 55.12
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PlE

(47.25~52.40)
50.17
<0.001

47.84
(4421~51.47)
42.76

(39.78~45.73 )
3.84
0.049

39.97
(36.90~43.05)
64.90

(61.79~68.00 )
31.27

(29.04~33.51)

265.62
<<0.001

(42.55~48.17)
43.41
<0.001

43.02
(39.33~46.70)
38.25

(35.24~41.26)
3.36
0.067

35.26
(32.23~38.29)
59.81

(56.47~63.14)
28.76

(26.43~31.09)

234.22
<<0.001

(51.63~58.00)
41.73
<0.001

53.07
(49.11~57.03)
47.81

(44.46~51.16)
3.39
0.066

4523
(41.88~48.59)
70.09

(66.63~73.55)
3430

(31.00~37.60 )

199.99
<<0.001

(47.69~52.84)
145.87
<0.001

63.54
(59.54~67.54)
58.39

(55.47~61.31)
3.15
0.070

70.19
(67.55~72.82)
64.90

(61.79~68.00 )
31.26

(29.02~33.49 )

450.71
<<0.001

(43.11~48.71)
119.15
<0.001

59.28

(54.90~63.67)
54.17

(51.05~57.30)
2.69
0.100

66.12
(63.22~69.03)
59.81

(56.47~63.14)
28.74

(26.40~31.06 )

385.56
<<0.001

(51.93~5831)
127.05
<0.001

68.15
(64.03~72.28)
63.13

(59.93~66.33)
2.78
0.100

74.72
(72.17~77.27)
70.09

(66.63~73.55)
34.30

(31.00~37.60 )

380.51
<<0.001
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Table 3 Multivariate logistic regression analyses on factors associated with insufficient sleep in middle school students

S B sz il OR{H (95%CI) Pl

ERYE (%, B <13)

14~ 0.410 0.096 4.281 1.507 (1.248~1.819) <0.001

>16 0.572 0.131 4363 1.773 (1.369~2.296 ) <0.001
LA (R BA) 0.312 0.036 8.642 1.366 (1.273~1.467 ) <0.001
Ak (S W) -0.243 0.085 -2.869 0.784 (0.664~0.926 ) 0.004
ERRAL (S )

A3 o 0.679 0.141 4821 1.973 (1.495~2.603) <0.001

Bl S -0.767 0.134 -5.732 0.464 (0.357~0.604) <0.001
AFEISCALRRRE (88 P KLU

[ELis 0.089 0.040 2.204 1.093 (1.009~1.183) 0.029

LR &L 0.241 0.061 3.951 1.272 (1.128~1.434) <<0.001
BESRSCIORRRE (B WP KLU

[ELis 0.078 0.044 1.760 1.081 (0.991~1.179) 0.080

LR &L 0.184 0.057 3.572 1.202 (1.086~1.331) <<0.001
SCREES YR AL (SR FERS) 0.023 0.047 0.490 1.023 (0.933~1.122) 0.622
FREATORGL (S8 JEFH/AAR )

— -0.017 0.068 -0.250 0.983 (0.860~1.124) 0.802

EARARE S 0.043 0.086 0.503 1.044 (0.881~1.237) 0.619
WS (B R

s -0.163 0.043 -3.801 0.849 (0.780~0.924 ) <0.001

* -0.049 0.046 -1.062 0.952 (0.869~1.043 ) 0.292
B (S8, 3230 AR ) 0.065 0.092 0.709 1.067 (0.891~1.278) 0.481
BUERI (208, 333230 dARYAH ) 0.094 0.045 2.102 1.098 (1.006~1.199) 0.037
HREKEEH<5d (] 6~74d) 0.147 0.045 3.254 1.158 (1.060~1.265) 0.001
BRBEAKE<IK (S =1K) 0.149 0.041 3.641 1.161 (1.071~1.259) 0.003
HRBAGE<IK (S8 =1K) 0.083 0.068 1.210 1.086 (0.949~1.243) 0.228
BHREBADGE<IK (8. =1K) -0.046 0.062 —0.744 0.955 (0.845~1.080) 0.460
HAVERE= 1K (S8 <1k) -0.021 0.037 -0.560 0.980 (0.912~1.053) 0.575
BRZRE<5d (ZH: 6~7d) 0.198 0.034 5.749 1.218 (1.139~1.304) <<0.001
AIHEReR AL (S0 JERE )

g 0.405 0.035 11.691 1.500 ( 1.401~1.606) <0.001

N E RN 0.748 0.070 10.730 2.113 (1.842~2.424) <0.001

PR 0214 0.118 1813 1.238 (0.982~1.562) 0.071
Pk (B WK )

Fening 0.323 0.036 8.910 1.381 (1.286~1.483) <0.001

BIRIBH 0.557 0.057 9.829 1.746 (1.562~1.952) <0.001

A4 0.222 0.046 4.821 1.249 (1.140~1.367) <0.001
I (S S RRAHARITEE) 0.040 0.054 0.750 1.041 (0.937~1.157) 0.454

3 i BRS¢, £ E YRBS IR, F/ADF
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K. SEE YRBS WS 12 154 &b AW R R
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