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Abstract: Objective To describe sleep problems and manual dexterity among preschool children, and to examine their
correlation, so as to provide reference for improving preschool children’s sleep problems and manual dexterity ability in
China. Methods From April to July 2023 and in January 2024, a multistage stratified cluster sampling strategy was
applied to select cities with medium or above economic level in representative provinces across four major economic regions
in China (eastern, central, western and northeastern China). A total of 49 kindergartens were recruited, including 26 urban
kindergartens and 23 rural kindergartens. Within each kindergarten, children were enrolled with a 1.1 allocation by sex and
by age group (3-year-olds ws. 4-year-olds), with 25 - 30 children recruited per kindergarten, for a total of 1 316
participants. Children's Sleep Habits Questionnaire (CSHQ) was used to obtain the detection rate of children’s sleep
problems, and the 9-hole pegboard test in the National Institutes of Health Neurological and Behavioral Function
Assessment Toolbox (NIH Toolbox) was used to measure children’s manual dexterity ability. Multiple linear regression
models were constructed to analyze the relationship between children’s sleep problems and manual dexterity ability.  Results
A total of 1 255 children were included (50. 04% were boys), with a mean age of (4. 1040. 45) years. The mean CSHQ
total score was 47. 05+ 6. 14, and the overall detection rate of sleep problems was 78.6% . The mean 9-hole pegboard
completion time was (36. 30+ 8. 45) seconds, with a pass rate of 93.8%. After adjustment for confounders, the CSHQ
total score was not significantly associated with 9-hole pegboard time (P>>0. 05). For each 1-point increase in the sleep onset

delay and sleep-disordered breathing domain scores, the 9-hole pegboard completion time increased by 0.808 s (95% CI:
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0.203 - 1.413) and 1.003 s (95% CI: 0.183 - 1.822), respectively (P<C0.05).

Conclusions Reduced manual

dexterity was associated with prolonged sleep latency and the presence of sleep-disordered breathing in preschool children,

suggesting that targeted manual dexterity ability training should be integrated into sleep intervention and prevention to

optimize strategy comprehensiveness and efficacy.
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Tab. 2 Description of sleep problem and manual dexterity in children(x £ 5)
Ti s g o . . R - TR E
i H B B AR BEAR RS A B AR q SEAMENR  BENR TR R RE S HI B
JERIN 47.0546.14 11.16+2.17 1.6040.72 4.66+1.51 7.16+1.83 3.41£0.90 8. 12£1.62 3.2240.62 12.2742.72 36.30%8. 45
£ 5
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( 1. 669 0. 686 1.235 0. 436 —0. 681 —0.795 —0.438 —0.376 —4.021 4,717
P 0. 095 0. 493 0.217 0.663 0. 496 0. 427 0. 662 0. 707 <0. 001 <0. 001
ey i)
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HAbd#b 46.6846.86 11.34+2.13 1.5540.72 4.65+1.52 7.34+1.87 3.38+£0.92 8.18£2.16 3.3140.90 11.6242.52 37.9249.42
F i 2.526 1.923 0. 587 1.778 1.303 0. 596 0. 381 1.319 5. 180 2. 848
P1H 0. 056 0.124 0. 624 0. 149 0.272 0.618 0.767 0. 267 0. 001 0. 036
X 4
WAL 47.0845.96 11.23+2.22 1.6040.73 4.49+1.48 7.26+1.81 3.41+£0.90 8. 11+1.56 3.2040.55 12.4442.71 35.75+7.80
BA 47.0246.35 11.10+£2.12 1.6140.71 4.84+1.52 7.04+1.85 3.41+£0.90 8.121.68 3.2440.68 12.0842.73 35.63+7.98
(fH 0.168 1.022 —0. 268 —4.177 2.071 —0. 055 —0. 157 —1.231 2.343 0.276
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2T A I B 7] R
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H 48.5145.54 11.54+2.01 1.6840.74 4.86+1.51 7.41+1.8 3.47+0.96 8.261.71 3.2540.66 12.7642.6 36.78+8.82
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Rl I ] 0 40 e
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(fH 22. 350 7.940 6.527 8. 062 8. 091 7.557 8. 063 4,908 8. 484 2.343
P <0. 001 <0.001 <0.001 <0. 001 <0. 001 <0. 001 <0.001 <0. 001 <0. 001 0.019
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Tab. 3 Correlation between sleep problems and manual dexterity in children(r,n=1 255)
5 Ay MBI AR MRS IR E R SEASHENG B OO R R A 1 K T il
I 0.578
N 38 0. 310 0.160
W R 347 52 6 ) 0.415* 0. 060 0. 250 **
I B £ 1 0.523* 0. 683 0.078 —0.053
K 0. 497 * 0.143* 0. 044 0.063 0.193*
25 R 0. 637 0.213* 0. 034 0. 047 0. 260 0.515*
I P W o T 0. 471 0.108* —0.016 0.051 0.154~ 0. 410 0.553*
K T i 0. 679 0.135* 0.111* 0.190*  0.146% 0.163* 0.245* 0.187+%
3K B 1k g 0.017 —0.026 0.072" 0. 029 —0.051 0. 029 0.008 0.062* 0.015
I P<<0.05, * P<0.01,
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Tab. 4 Multiple linear regression analysis of sleep problems and manual dexterity of preschool children”
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CSHQ 4% 0.021 —0. 047~0. 089 0.599 0. 550 77. 478 0. 237
W 0.007 —0. 258~0. 272 0. 051 0. 959
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