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Purpose: Sleep is fundamental to the healthy development of preschool children, yet sleep problems are prevalent. Parenting
practices are known to be one of the determinants of child sleep, but evidence of large-scale sample in China is limited. We aimed
to investigate the association between specific sleep-related parenting practices and sleep problems in Chinese preschoolers.
Patients and Methods: The Chinese cohort of the SUNRISE study was conducted, involving 1316 children aged 3—4 from 49
kindergartens, covering seven major administrative regions of China. Parents or primary caregivers completed a questionnaire which
records children’s sociodemographic information and sleep-related parenting practices. Children’s sleep problems were evaluated
using the Children’s Sleep Habits Questionnaire (CSHQ). Linear mixed models were used to calculate the association between
parenting practices and specific sleep problems, adjusting for potential covariates.

Results: Thirteen percent demonstrated sleep problems (total CSHQ score >54). Girls had greater rate of daytime sleepiness, while the
3-year group had a greater rate of overall sleep problems. After adjusting for covariates, parents using electronic devices during the bedtime
routine were associated with children’s short sleep duration on weekdays (f=—0.314, CI —0.505~-0.123, P=0.02), bad sleep quality
(B=—0.34, C1 -0.557~0.124, P=0.029). Children sharing a room with others were associated with serious overall sleep problems (f=—-5.929,
CI —9.919~-1.945, P=0.036). Children who share a bed with others were associated with serious overall sleep problems (= —5.914,
CI —9.697~-2.134, P=0.026).

Conclusion: This study demonstrates that sleep-related parenting practices, including parental screen exposure and co-room/bed sleep
arrangements are significantly associated with sleep problems in Chinese preschoolers. These findings help parents to establish
a healthy sleeping environment for their children.
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Introduction

Sleep, as a sign of biological behavior, is considered to be closely related to cardiovascular, metabolic, immunologic,
mental, behavioral, and cognitive health.' There is evidence that children’s sleep, especially in preschoolers, has been
associated with future healthy growth and development.* ® During the preschool years, the cognitive, emotional and
physical fields are rapidly maturing, and adequate quality sleep is essential.” More importantly, poor sleep in early
childhood is considered as a precursor to further adverse health consequences, such as increased risk for obesity,®
hyperactivity,” and emotional difficulties.'®
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However, sleep problems, including difficulty initiating or maintaining sleep, are rising and have been identified as
a specific global public health problem."! According to a retrospective study, 15-70% of parents reported their children
have sleep problems or disturbances.'* Approximately 20 to 60% of children between the ages of 2 and 5 years old are
estimated to experience at least one sleep issue.'® In China, the prevalence of children’s sleep problems is approximately
15.3 to 76.3%.'* A national population-based cohort study has shown that the prevalence of sleep disorders among
preschool children in China is 76.78%."°

“Sleep-Related Parenting Practices” on the basis of the SUNRISE Parental Questionnaire, which has been verified
reliability in assessing preschooler sleep characteristics and related parenting practices.'® This questionnaire items can fully
reflect parenting practice variables of children and the localization was done to fit China’s specific circumstances.

Multiple factors affect children’s sleep, besides intrinsic factors (eg, health and temperament), there are extrinsic factors
(eg, parenting behaviors and environment) that affect children’s sleep.'”"'® Parental practices and the home environment
are powerful determinants of a child’s sleep quality.'® Key practices include establishing consistent bedtime routines,
managing screen-time exposure before bed,” and decisions regarding sleep arrangements, such as co-sleeping versus
solitary sleeping.”® Children who shared a bed had significantly shorter overnight sleep, later sleep and wake times, and
longer naps than solitary sleepers.?' Previous studies have shown that parents’ screen use time is longer, and children are
more likely to overuse the screen,” excessive screen exposure will adversely affect children’s sleep.”® This indirectly
supports the relationship between parents’ bedtime screen use and children’s sleep. While the impact of these parenting
practices on child sleep has been studied, there is a comparative lack of multi-regional research within China. Evaluating
specific modifiable parental behaviors and their association with different areas of sleep. Existing studies in China have

24,2 : : 26
2% or specific parenting parameters.

often focused on specific cities or regions

Given China’s vast geographic and cultural diversity, a broader investigation is needed to understand the common
associations between different regions. However, to the authors’ knowledge, there is currently no large, multiregional
study assessing specific modifiable parental behaviors and their links to different domains of sleep. To fill evidence gaps,
in a large-scale and representative sample of 1295 preschoolers across seven administrative divisions in China, we aimed
to examine the associations between a comprehensive set of sleep-related parenting practices and a range of sleep
problems. In the large, multiprovince study, we considered different types of sleep problems and various covariates,
including child age, gender, residence, regional,?’ season,® caregivers’ education®” and caregivers’ age.’® Our overall
hypotheses were that specific sleep-related parenting practices would be associated with sleep problems in Chinese

preschoolers.

Patients and Methods

Participants

This is a Chinese cohort using cross-sectional data from the SUNRISE study. According to the research protocol,®' 49
kindergartens in eight provinces complied with the research standards and signed the informed consent form. Multistage
stratified cluster sampling methods were used to recruit children aged 3—4 years from April 2023 to July 2023 and
January 2024 according to the seven administrative regions in China (East China: Yiwu and Maanshan; Central China:
Changsha; North China: Beijing; Northeast China: Shenyang; Northwest China: Xi‘an; Southwest China: Kunming;
South China: Jiangmen). In each province, urban and rural kindergartens were selected so that the ratio of urban children
to rural children was 1:1. Ethical approval was obtained from the Ethics Committee of the Capital Institute of Pediatrics
(No. SHERLL2022065). The research follows the principles set forth in the Declaration of Helsinki. Informed consent
was obtained from parents or guardians of study participants.

Participants had to meet the following criteria: (1) children aged 3—4; (2) no physical discomfort such as cold or fever
during the investigation; (3) no congenital diseases, physical development, behavioral and intellectual disorders. Overall,
1316 preschoolers were enrolled. Participants without valid questionnaire data were excluded, leaving data from 1295
preschoolers included in the analysis. Data flowchart were described in Figure S1.
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Measurements

Sleep-related Parenting Practices

In the SUNRISE parent questionnaire, parents reported the presence of electronic devices in the child’s bedroom, child electronic
device use within 2 h of bedtime, the timing of child pre-bedtime electronic device use, whether children take a nap, bedtime
variability (within or >30 min), wake-up time variability (within or >30 min), the frequency of parental smartphone use during
bedtime routine, the frequency of bedtime routine and sleep arrangement, specifically room-sharing and bed-sharing. The validity
and reliability of the measure was verified in a community sample (ICC= 0.81-0.94; Kappa= 0.73-0.86)."°

Sleep Problems
The Children’s Sleep Habits Questionnaire (CSHQ) is a widely used instrument originally designed to screen for sleep
disturbances among children aged 410 years,>? and the Chinese version has been validated and extended for use in
preschool children as young as 3 years.>> > The CSHQ consists of 33 items that cover eight subscales, and the cutoff
scores were defined as described in previous studies: 10.84 for bedtime resistance, 2.31 for sleep onset delay, 5.27 for
sleep duration, 7.79 for sleep anxiety, 5.29 for night wakings, 10.61 for parasomnias, 4.50 for sleep disordered breathing,
and 15.24 for daytime sleepiness.’** Parents were asked to rate the frequency for each item on a 3-point Likert scale:
“usually”, “sometimes”, and “rarely” for 5-7 times per week, 2—4 times per week and 0—1 time per week, respectively.
A higher CSHQ score indicates higher sleep disturbances. The total score of CSHQ >54 is taken as the critical value to
identify the overall sleep disorder. In this study, the standards that are more suitable for children in China are adopted,*
with sensitivity of 0.80 and specificity of 0.72.>

Sleep duration in weekdays and weekend were reported by parents, average sleep duration is calculated by (Sleep
duration in weekdays*5+Sleep duration in weekends*2)/7. Sleep duration <10 h were defined as short sleep duration.

Sleep quality was also based on the SUNRISE parent questionnaire. Parents were asked to rate the quality of their
child’s sleep on a scale of 1-7, with the higher number indicating higher quality. A score of 1 would indicate that the
child was very difficult to settle, wakes many times during the night for prolonged periods, and is very restless while
a score of 7 would indicate that the child settles and drifts off to sleep within a few minutes, sleeps right through the
night, and has a very sound, deep sleep.'® Sleep quality score less than the median is considered bad sleep quality.

Covariates

Covariates for the analysis included child age, gender, residence (rural/urban), regional in China (east/middle/west/
northeast), season (spring/summer or winter). In analyzing the data, in order to study and distinguish the economic
development of different regions, each sampling point is reclassified according to its scope. The economic development
in the east is the best, followed by the northeast and central regions, and the economic development in the west is the
worst, caregivers’ highest education (high school/vocational education and below, tertiary education, postgraduate) and
caregivers’ age (<30, 30-39, >40).

Statistical Analysis
Descriptive statistics including means, standard deviations, and proportion were used to summarize the demographic
characteristics of the participants and the prevalence of parenting practices or sleep problems.

Analysis of variance (ANOVA) was employed to examine differences of sleep problems parameters between different
groups in child age, gender, residence, regional in China, season, caregivers’ highest education, caregivers’ age,
electronic device in the bedroom, napping, bedtime variability, wake-up time variability, bedtime routine, parental
smartphone use during bedtime routine, the presence of electronic devices in the child’s bedroom, child electronic
device use within 2 h of bedtime, the timing of child pre-bedtime electronic device use, co-room/bed sleep arrangement
categories.

Pairwise comparisons were performed by Bonferroni test when inter-group differences were found. Linear mixed
model was used to evaluate the association of sleep-related parenting practices with sleep problems by using the
regression coefficient (B) along with 95% confidence intervals (95%CI). False discovery rate (FDR) (Benjamini—
Hochberg method) was used for correction. All regression models were adjusted for the aforementioned covariates:
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child age, gender, residence, regional in China, season, caregivers’ highest education and caregivers’ age. All statistical
analyses were performed using R software 4.4.1. A two-tailed P-value of <0.05 was considered statistically significant.

Results
According to the admission criteria, a total of 1316 children were included in the study, 12 children dropped out due to
personal reasons, as missing data were less than 5%, and thus handled with listwise deletion. As presented in Table 1,
1295 children were included for the final analyses. There are 649 boys (50.1%) and 646 girls (49.9%), 593 children in the
3-year-old group (45.8%) and 702 children in the 4-year-old group (54.2%). There are 677 residing in urban areas
(52.3%) and 618 reside in rural areas (47.7%). Table 1 also presents the distribution of sleep-related parenting practices.
46.9% of parents will use their smartphone during the bedtime routine, 14.4% of children sleep alone in one bed and
82.2% of children share a bed with others.

The description of prevalence data was summarized in Table 2 and SI.

Sleep Duration: of the children, 34.9% were reported as having short sleep duration on weekdays, 24.8% were
reported as having short sleep duration on weekends, 35.5% were reported as having average short sleep duration.

Table | Characteristics of the Study Participants and Sleep-related Parenting Practices (N=1295)

Variable N Percent
All 1295 | 100
Gender

Boy 649 50.1

Girl 646 | 49.9
Age

3-year 593 45.8

4-year 702 54.2
Residence

Rural 618 | 47.7

Urban 677 523
Regional in China

East 489 378

Middle 376 29.0

West 292 22.5

Northeast 138 10.7

Caregivers’ highest education

High school/vocational education and below | 366 28.6

Tertiary education 787 61.4

Postgraduate 128 10.0
Caregivers’ age

<30 252 19.8

30-39 888 69.6

240 135 10.6
Electronic device in the bedroom

Yes 519 | 40.1

Not 776 59.9
Parental use of smartphone during bedtime routine

Yes 607 | 46.9

Not 688 53.1
Child electronic device use within 2 h of bedtime

Yes 609 | 483

Not 653 51.7

(Continued)
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Table | (Continued).

Variable N Percent
Timing of child electronic device use

30 min before bed 208 342

30-60 min before bed 256 | 42.0

60-120 min before bed 145 238
Bedtime routine

Yes 1203 | 94.6

Not 69 54
Nap

Yes 1177 | 90.9

Not 118 | 9.1
Wake-up time variability

Change within 30 min 1139 | 88.0

Changes over 30 min 156 12.0
Bedtime variability

Change within 30 min 1016 | 785

Changes over 30 min 279 21.5
Co-room/bed sleep arrangement

Alone in one house 43 33

Alone in one bed 187 14.4

Share bed 1065 | 82.2

Sleep Problem: The prevalence of sleep problem was 13.0% (total CSHQ score=47.10+6.15), sleep quality
score=5.54+1.4. The prevalence of each type of sleep disturbance varied, for example, the highest prevalence of bedtime
resistance, reaching 61.9% (bedtime resistance score=11.16+2.16); the lowest prevalence is sleep disordered breathing,
only 3.7% (sleep disordered breathing score=3.22+0.62).

The data in Tables 2 and S1 suggest that children at 3-year group are at significantly higher risk of short sleep
duration on weekends, average short sleep duration, bedtime resistance, sleep anxiety, night wakings and parasomnias
than 4-year children (P<0.05). Girls are at significantly higher risk of daytime sleepiness than boys (P<0.05).

Tables S2 and S3. Figure 1 displays the associations between parenting practices and overall sleep problems. Figures S2-S13
display the associations between parenting practices and other sleep problems.

Napping: After adjusting for covariates, the score for sleep onset delay of children who did not take regular daytime
naps is about 0.615 points higher than that of children who napped (B = 0.615, 95%CI: 0.227-1.003, P=0.023).

Bedtime Variability: Having an inconsistent bedtime was associated with multiple sleep problems. Compared to
children bedtime change within 30 min, those bedtime change over 30 min had higher total CSHQ score (f=3.428, 95%
Cl: 2.127-4.732, P<0.000), higher SOD score (f=0.334, 95%CI: 0.177-0.491, P<0.000), higher SD score ($=0.942, 95%
CI: 0.638-1.245, P=0.001), higher DS score ($=0.809, 95%CI: 0.267-1.352, P=0.029).

Parental Smartphone Use During Bedtime Routine: The use of electronic devices during the bedtime routine was
linked to higher odds of sleep problem. Compared to parents who never used smartphone during bedtime routine, those
who sometimes used them had lower sleep duration on weekdays (f= —0.314, 95%CI: —0.505 to —0.123, P=0.020), bad
sleep quality (= —0.34, 95%CI: —0.557 to —0.124, P=0.029).

Co-Room/Bed Sleep Arrangements: Children share room with others was associated with multiple dimensions of
sleep problems. Using “Alone in One House” as the reference group, Compared to children who share room with others,
sleep alone in one house had lower total CSHQ score (f=—5.929, 95%CI: —9.919 to —1.945, P=0.036), lower NW score
(B=—1.343, 95%CI: —1.959 to —0.728, P<0.000), lower SDB score (p=—0.603, 95%CI: —1.025 to —0.182, P=0.042).
Compared to children who share bed with others, sleep alone in one house had lower total CSHQ score (B=—5.914, 95%
CI: —-9.697 to -2.134, P=0.026), lower NW score (f=—1.54, 95%CI: —2.124 to —0.956, P=0.001), lower PA score
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Table 2 Sociodemographic Information and Sleep-related Parenting Practices Influence Sleep Problem

CSHQ BR SOD SD SA Nw PA (mean £ SD) SDB DS
(mean t SD) (mean t SD) (mean t SD) (mean t SD) (mean t SD) (mean t SD) (mean t SD) (mean * SD)

All 47.10%6.15 1.16x2.16 1.61£0.72 4.67x1.51 7.15£1.83 3.41+0.92 8.13£1.63 3.22+0.62 13.36£2.49
Positive rate of sleep problems 168 (13.0) 802 (61.9) 184 (14.2) 401 (31.0) 570 (44.4) 50 (3.9) 96 (7.4) 48 (3.7) 157 (12.1)
Gender

Boy 46.79+£5.92 11.242.22 1.64+0.74 4.67+1.53 7.12+1.86 3.39+0.84 8.1%1.51 3.22+0.56 12.15£2.37

Girl 47.41£6.37 11.12£2.09 1.58+0.71 4.66x1.5 7.18+1.8 3.44+0.98 8.16£1.75 3.23+0.67 12.57£2.59

t(P) —1.810 (0.071) 0.688 (0.491) 1.353 (0.176) 0.202 (0.84) —0.660(0.509) —0.886(0.376) —0.688(0.492) —0.301(0.764) —3.013(0.003)
Age

3-year 47.52+6.47 11.34£2.11 1.6£0.71 4.62%1.5 7.29+1.78 3.49+1.03 8311.76 3.25+0.67 12.49+2.47

4-year 46.74+5.85 11.01£2.19 1.62+0.73 4.71£1.52 7.03£1.86 3.35+0.81 7.99£1.5 3.2+0.56 12.254£2.5

t(P) 2.264 (0.024) 2.714 (0.007) —0.634 (0.526) —1.04 (0.299) 2.555(0.011) 2.663(0.008) 3.496(<0.000) 1.609(0.108) 1.785(0.074)
Caregivers’ highest education

Low education 48.41£7.77 10.96+2.46 1.64£0.76 5.12£1.52 6.71£1.95 3.61x1.21 8.6£2.27 3.3£0.91 12.86+2.94

High education 46.96+5.92 11.242.12 1.61£0.72 46115 7.21£1.81 3.39+0.88 8.08+1.54 3.21£0.57 12.31£2.44

t(P) 2.057 (0.041) —1.059 (0.291) 0.56 (0.576) 3.625 (<0.000) —2.923 (0.004) 1.985 (0.049) 2.528 (0.013) 1.152 (0.251) 2.058 (0.041)
Caregivers’ age

<30 47.166.12 11.08+2.25 1.63£0.76 47115 7.3£1.91 3.42+0.89 8.071.31 3.23+0.49 12.55£2.52

30-39 47.31£6.28 11.26%2.1 1.62+0.72 4.67+1.52 7.14£1.8 3.43+0.95 8.2£1.75 3.23+0.67 12.35£2.5

240 45.58+4.67 10.7+2.27 1.48+0.63 4.6x1.48 6.97+1.84 3.3+0.74 7.8%1.15 3.12+0.35 12.06+2.26

F(P) 4.716 (0.009) 4.178 (0.016) 2.454 (0.086) 0.218 (0.804) 1.485 (0.227) 1.311 (0.27) 3.732 (0.024) 2.08 (0.125) 1.722 (0.179)
Area in China

East 47.1£5.99 11.27£2.09 1.6£0.73 4.61£1.51 721%1.74 3.44+0.88 3.44+0.88 3.2+0.5 12.41£2.41

Middle 46.66+5.66 10.93£2.19 1.61£0.73 4.6%1.53 7.09£1.92 3.39+0.85 3.39£0.85 3.2+0.49 12.2+2.49

West 47.86+6.66 11.17£2.24 1.660.7 4.86x1.46 7.02+1.84 3.43£1.06 3.43£1.06 3.24+0.76 12.64£2.65

Northeast 46.67£6.75 11.38£2.1 1.56+0.73 4.65%1.55 7.35£1.86 3.36+0.89 3.36+0.89 3.33+0.89 12.01+2.38

F(P) 2.348 (0.071) 2.338 (0.072) 0.711 (0.546) 2.031 (0.108) 1.301 (0.273) 0.41 (0.746) 0.184 (0.907) 1.782 (0.149) 2.726 (0.043)
Location

Urban 47.14£6.01 11.2242.21 1.6+0.73 4.5+1.49 7.25+1.81 3.43+0.94 8.14£1.6 3.2+0.55 12.5242.43

Rural 47.05+6.31 11.1£2.1 1.62+0.72 4.85%1.52 7.04+1.85 3.4+0.89 8.12%1.67 3.2440.68 12.19£2.54

t(P) 0.272 (0.785) 0.935 (0.35) —0.348 (0.728) —4.191 (<0.000) 1.982 (0.048) 0.533 (0.594) 0.207 (0.836) —1.031 (0.303) 2.404 (0.016)
Parental smartphone use during
bedtime routine

Never 46.53+6.32 10.99+2.18 1.5620.71 4.6x1.51 7£1.79 3.41+0.92 8.06+1.68 3.23+0.68 12.2942.52

Sometimes 47.74£5.9 11.36£2.12 1.67£0.73 4.74x1.51 7.32£1.86 3.42+0.91 8.21£1.57 3.21+0.54 12.44+2.46

t(P) —3.564 (<0.000) —-3.119 (0.002) —2.8 (0.005) —1.714 (0.087) —3.163 (0.002) —0.289 (0.773) —1.625 (0.104) 0.457 (0.648) —1.131 (0.258)
Electronic device in the
bedroom

Yes 47.45£5.76 11.3£1.99 1.65£0.73 4.69%1.49 7.28+1.76 3.43+0.87 8.18+1.49 3.21£0.53 12,4412 4

Not 46.8616.4 11.07+2.26 1.59+0.72 4.65+1.53 7.06+1.87 3.41+0.95 8.1%1.72 3.23+0.67 12.31£2.55

t(P) 1.702 (0.089) 1.962 (0.05) 1.412 (0.158) 0.38 (0.704) 2.038 (0.042) 0.382 (0.702) 0.836 (0.403) —0.517 (0.605) 0.962 (0.336)
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Child electronic device use
within 2 h before bedtime
Use 47.86+6.3 11.42+2.06 1.66+0.74 4.71£1.51 7.33£1.86 3.4540.94 8.23%1.66 3.2340.64 12.6+2.55
Non-Use 46.33£5.97 10.92+2.23 1.56+0.7 4.59+1.49 6.99+1.79 3.39+0.89 8.05+1.62 3.21+0.6 12.13£2.41
t(P) 4.429 (<0.000) 4.136 <0.000) 2.538 (0.011) 1.344 (0.179) 3.298 (0.001) 1.148 (0.251) 1.963 (0.05) 0.717 (0.474) 3.321 (0.001)
Bedtime routine frequency
Never 48.14+£7.77 11.28+2.35 1.71£0.75 5.09+1.47 6.96x1.97 3.55+1.21 8.26+2.19 3.32+09 12.25+2.74
Sometimes 46.99+5.95 11.16£2.14 1.6£0.72 4.62%1.5 7.16x1.81 3.4+0.89 8.12£1.56 3.21+0.58 12.374£2.45
t(P) 1.21 (0.23) 0.415 (0.678) 1.195 (0.232) 2.511 (0.012) —0.925 (0.355) 0.989 (0.326) 0.725 (0.468) 0.976 (0.332) —0.407 (0.684)
Nap
Yes 46.94+5.99 11.15£2.14 1.6£0.72 461151 7.14£1.83 34109 8.12£1.57 3.22+0.59 12.34£2.47
Not 48.69+7.39 11.3242.35 1.69+0.74 5.25£1.45 7.27£1.82 3.45%1.1 8.31£2.17 3.24+0.86 12.53£2.71
t(P) —2.952 (0.003) —0.781 (0.436) —1.193 (0.233) —4.397 (0) —0.761 (0.447) —0.438 0.662) —0.923 (0.358) —0.304 (0.761) —0.797 (0.426)
Wake-up time variability
Change within 30 min 46.33£5.79 11.03£2.14 1.54+0.68 4.46x1.46 7.12+1.83 3.39+0.87 8.05+1.53 3.2+0.56 12.25+2.41
Changes over 30 min 49.89+6.61 11.64£2.16 1.89+0.8 5.42£1.47 7.24+1.83 3.51£1.06 8.44£1.94 3.29+0.77 12774271
t(P) —8.18 (<0.000) —4.213 (<0.000) —6.665 (<0.000) —9.675 (<0.000) —0.976 (0.329) —1.693 (0.091) —3.084 (0.002) —1.79 (0.074) —2.897 (0.004)
Bedtime variability
Change within 30 min 46.83+5.91 IL11£2.15 1.59£0.71 4.58+1.49 7.151.81 3.4+0.89 8.09£1.54 3.21£0.56 12.35£2.44
Changes over 30 min 49.03+7.41 11.58+2.16 1.79£0.79 5.29£1.5 7.13£1.95 3.48+1.09 8.44£2.16 3.3£0.9 12.46+2.81
t(P) —3.545 (<0.000) —2.563 0.01) —3.286 (0.001) —5.601 (<0.000) 0.105 (0.916) —0.832 (0.406) —1.971 (0.05) —-1.23 (0.22) —0.459 (0.647)
Co-room/bed sleep
arrangement
Alone in one House 46.88£10 9.23+£2.47 1.6+0.69 4.72%1.62 6.28+2.2 3.721.56 8.6+2.97 351133 12.53£3.15
Alone in one bed 46.93+6.94 10.99+2.2 1.57+0.69 4.56x1.44 7.32+1.84 3.57+1.08 8.29+2.16 3.26+0.8 12.3+2.55
Share bed 47.14£5.8 11.27£2.1 1.62+0.73 4.68+1.52 7.15£1.8 3.37+0.84 8.09+1.44 3.2+0.52 12.36£2.45
F(P) 0.115 (0.892) 19.649 (<0.000) 0.412 (0.662) 0.539 (0.583) 5.733 (0.003) 6.27 (0.002) 3.091 (0.046) 5.758 (0.003) 0.162 (0.85)

Abbreviations: CSHQ, Children’s Sleep Habits Questionnaire; BR, bedtime resistance; SOD, sleep onset delay; SD, sleep duration; SA, sleep anxiety; NWV, night wakings; PA, parasomnias; SDB, sleep disordered breathing; DS, daytime
sleepiness.
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Bedtime variability - i req 3.428 2.127~4.732 <0.000
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Figure | Relationship of Parenting Practices with Total CSHQ Score.
Abbreviations: CSHQ, Children’s Sleep Habits Questionnaire; Cl, confidence interval.

(B=—1.636, 95%CI: —2.663 to —0.609, P=0.021), lower SDB score (f=—0.689, 95%CI: —1.089 to —0.289, P=0.017), lower
DS score (B=-2.195, 95%CI: —3.772 to —0.617, P=0.047).

Discussion

In view of the importance of sleep for children’s development, improving parents’ parenting behavior of sleep during
childhood is vital. To our knowledge, this is the first large, multiprovince study that provides compelling evidence that
specific, modifiable parenting practices are significantly associated with a wide spectrum of sleep problems in Chinese
preschoolers. Our findings also examined a comprehensive set of parenting practices, and emphasize their key role in creating
a suitable sleeping environment. This highlights that parents used electronic devices during the bedtime routine and certain co-
room/bed sleeping arrangements are linked to poorer sleep outcomes while controlling for key demographic confounders.
These results have important implications for pediatric health care and public health messaging in China.

We found that 34.9% reported short sleep duration on weekdays and 24.8% for short sleep duration on weekends.
Thirteen percent reported overall sleep problems (CSHQ >54) and prevalence of different tapes from 3.7% (sleep
disordered breathing) to 61.9% (bedtime resistance). Caregivers (42.2%) thought their child had bad sleep quality (sleep
quality score >6). Similar findings have been reported in other studies. In China, the reported prevalence of sleep
problems among preschool children is 43.7%,” and more seriously, 89.4% of rural preschool children show sleep-related
difficulties.®® Indeed, the increasing number of children’s sleep problems has become a serious problem and has brought
a heavy burden to children’s development.>® However, different screening methods and criteria may be essential reasons
for the difference in the prevalence of sleep problems. In this study, the evaluation criteria more suitable for children in
China may underestimate the detection rate of children’s sleep problems.

Our study revealed that sleep-related parenting practices are a cornerstone of healthy sleep. Maintaining a consistent
nap and bedtime schedule. An inconsistent bedtime has a strong relationship with the overall sleep problem, especially
sleep onset delay and irregular sleep duration. This law is helpful to regulate children’s endogenous circadian rhythm.*’
When the bedtime is unpredictable, this internal clock is disrupted, leading to difficulties in initiating sleep or insomnia*!
and even causing circadian rthythm disorder in children. This reinforces the importance of consistent routines, a message
often promoted in behavioral sleep interventions.** The absence of a regular daytime nap was associated with irregular
sleep duration. This may be because skipping naps leads to over-tiredness at bedtime, but children will be more active,
which paradoxically can make it harder for a child to fall and stay asleep.*® Taking a nap can improve children’s sleep,
but it may lead to less sleep at night. Therefore, the individual needs of children’s sleep should be considered, and the nap
time should not affect the night sleep.

Even more striking was the finding that the relationship between parental screen use during the bedtime routine and
sleep problems in children updates our previous cognition.” Previous studies have confirmed that children’s screen use
will affect the quality of sleep and lead to sleep problems.** We find that parental screen use was linked to a short sleep
duration on weekdays and bad sleep quality. As it may suggest that parental media exposure can lead to a decrease in
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parents-children interaction, which affects children’s sleep quality.*> This phenomenon is particularly noteworthy. It is
worth further studying whether there is a reverse causal relationship, that is, parents might turn to screen devices when
their children have trouble falling asleep peacefully.*

Perhaps the most culturally nuanced finding relates to co-room/bed sleeping arrangements. Bed/room-sharing is
a widespread phenomenon, especially in China. A research from China shows the incidence of bed-sharing is 84.2%, and
that of room-sharing is 10.1%, only 5.7% of children sleep separately.’® This may be due to the fact that children in
China go to school earlier, their families are mostly crowded houses, and they generally have the habit of sharing beds.*’
At present, the advantages and disadvantages of co-sleeping have not been clearly concluded. Some studies believe that
sleeping together has a negative impact on children.***’ In our sample, both bed-sharing and room-sharing were
associated with overall sleep problems, night waking and sleep disordered breathing compared to solitary sleeping. It
is possible that, in the context of modern Chinese families, asking families to provide each child with a separate room to
sleep in is challenging.’® The practical suggestion is to make the sleeping environment as quiet as possible to lessen
disturbances to children’s sleep.”’ Alternatively, this association could reflect reverse causality; that is, parents may be
more likely to co-sleep or room-share in response to a child who is already anxious or has preexisting sleep difficulties.>>

However, the study is not without limitations. First, the conclusion about causality cannot be obtained from cross-
sectional studies. Longitudinal studies are needed to untangle the temporal relationships between parenting practices and
the development of sleep problems. Second, our reliance on parent-reported data both for family practices and problems
introduces the potential for common-method and recall bias. Future research would benefit from incorporating objective
sleep measures, such as actigraphy, to validate parental reports.” Finally, we did not assess other potentially influential
factors, such as parental mental health, marital satisfaction, or overall family stress, which can impact both parenting
practices and child outcomes.’*

Conclusion

In conclusion, this large-scale cross-sectional study demonstrates that in China, parenting practices play a crucial role in
shaping the sleep health of preschool children. Modifiable practices, including maintaining a consistent nap and bedtime
schedule, the choice of co-room/bed sleeping arrangement, are significantly associated with the prevalence of a wide
range of sleep problems. These findings provide population-based evidence of associations base for public health policy
and clinical practice guidelines. Longitudinal or intervention studies are called to further determine the causal effects of

parenting practices on children’s sleep problems.

Abbreviation
CSHQ, Children’s Sleep Habits Questionnaire; BR, bedtime resistance; SOD, sleep onset delay; SD, sleep duration; SA,
sleep anxiety; NW, night wakings; PA, parasomnias; SDB, sleep disordered breathing; DS, daytime sleepiness.
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