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Purpose: Parental knowledge of child sleep is typically poor, and profiling of knowledge patterns has not been performed. In recent 
years, the Chinese government has issued a series of administrative and legal documents to promote guidance on family education and 
parenting knowledge. The purpose of this study was to characterize the pattern of parental sleep knowledge for 0~3-year-old children 
in Chongqing, China, and to examine the associations among the knowledge pattern, guidance channel, and sleep quality.
Participants and Methods: This was a cross-sectional pilot study of 264 primary caregivers of children aged 1~36 months who 
completed a brief survey using the 9-item Parents’ Knowledge of Child Sleep (PKCS) and a modified Chinese version of the Brief 
Infant Sleep Questionnaire (BISQ). Hierarchical clustering was performed to determine knowledge patterns. Logistic and multiple 
linear regressions were used to assess the associations.
Results: The average PKCS score was 50.2%. Parental knowledge showed a five-group pattern from I to V, with knowledge score 
increasing with the group number. Parents’ access to sources for guidance and information on children’s sleep was categorized into 
three categories from i to iii considering the authenticity of sources and richness of channels. Significant correlates of knowledge 
pattern were age (mo.) of the child (OR=0.97, p=0.019), low family income (vs high, OR=0.44, p=0.022; vs medium, OR=0.55, 
p=0.014), and information access patterns i and ii (vs iii with the lowest credibility and richness, OR=2.22/1.85, p=0.004/0.022). 
Knowledge pattern IV, with a few critical structural defects, showed a significant association with longer daytime napping (β=0.121, 
p<0.001).
Conclusion: The child sleep knowledge of parents in Chongqing, China, was at a low level but showed characteristic patterns. 
Considering the social need and policy directions, it is necessary to improve public services to provide authentic and extensive 
guidance to strengthen parental knowledge on child sleep in Chongqing.
Keywords: parenting knowledge pattern, 0~3-year-old children, infant and toddler, sleep knowledge, information access, daytime 
napping

Plain Language Summary
Infants and toddlers aged 0~3 years are largely dependent on parental understanding of their developmental sleep needs. Caregivers 
should be well informed regarding children’s sleep to ensure good sleep hygiene. However, parental knowledge of child sleep is 
typically poor worldwide. Previous studies evaluated parental knowledge mainly by descriptive statistics; they did not analyze the 
internal structure of parental sleep knowledge and did not address if there were specific weaknesses. This might result in a lack of 
targeted sleep guidance for parents. To fill this gap, in the current pilot study, we characterized patterns of parental sleep knowledge for 
0~3-year-old children in Chongqing, one of the representative emerging megacities of China and in the world. Parental knowledge 
showed a five-group pattern. We further found critical defects in the structure of specific knowledge patterns. For example, a group of 
parents having a high score of total sleep knowledge but with a few but critical points of defects reflected that their young children 
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experienced poor sleep. Finally, we examined the associations of access channels to parenting guidance and children’s sleep quality. It 
is necessary to improve public services providing authentic and extensive guidance aiming to strengthen parental knowledge on early 
child sleep.

Introduction
A healthy sleep regimen is a critical part of normal child development; it is important for young children’s general health 
and learning ability1,2 and regulates their emotions and behavior.3–6 Infants and toddlers, aged 0~3 years, are largely 
dependent on parental understanding of their developmental sleep needs, so parents/caregivers must be well-educated in 
terms of children’s sleep knowledge to ensure that good sleep hygiene is maintained.7,8 However, as a universal issue, 
insufficient, irregular and poor-quality sleep is prevalent in children,9,10 and parental knowledge of child sleep is poor.11 

To address this problem in China, Guidelines on Promoting the Development of Care Services for Infants and Young 
Children Under 3 Years of Age (2019) issued by the General Office of the State Council clearly indicated that “the focus 
of developing care services for infants and toddlers is to provide scientific parenting guidance for families”, in which the 
guidance of parents’ sleep knowledge for children and the improvement of children’s sleep quality have become the key 
content.12 With the promulgation of the Family Education Promotion Law in 2021, the provision of parenting guidance 
and sleep education to families rearing infants and toddlers has been elevated to a mandatory legal issue.13

Sleep hygiene, also called healthy sleep practices, has been empirically linked to better quality and more adequate 
sleep in children. Healthy sleep practices include regular sleep-wake schedules, appropriately early bedtimes, a bedtime 
routine, healthy settling methods, a restful sleeping environment, adequate daytime activities, and so on.14,15 Sleep 
practices are learned behaviors; therefore, by definition, they are amenable to education efforts targeting behavior change. 
Behavioral education interventions aiming to promote healthy sleep in infancy and early childhood have shown some 
success.16–19 Generally, more knowledgeable parents are more likely to report that their children exhibit healthy sleep 
practices; however, McDowall et al reported that an increase in parental knowledge was observed in the short term, but 
effects were not maintained at follow-up.11 As parents have uneven reserves of sleep knowledge and different 
experiences of child sleep practices, common nontargeted sleep guidance might not fill the specific gaps and improve 
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the various weaknesses in their knowledge of child sleep. Therefore, to develop more effective guidance, a prerequisite is 
to identify the knowledge patterns of parents/caregivers regarding child sleep. Such work has not yet been done.

The purpose of this study was to create, for the first time, a preliminary profile of parental knowledge on child sleep in 
Chongqing, the largest municipality directly under the central government of China. This emerging megacity is among 
the typical representative municipalities of China, which has been urbanizing rapidly and which has a high proportion of 
immigrants and former agriculturalists in its resident population. Our specific goals were (i) to profile parents’ sleep 
knowledge for 0~3-year-old children; (ii) to identify information access associated with variation in the identified profiles 
and (iii) to understand how sleep knowledge and the resulting practices correlate with the sleep quality of 0~3-year-old 
children.

Materials and Methods
Participants and Procedure
Parents/primary caregivers of young children aged 0~3 years were recruited from 21 out of the 38 districts/counties/ 
autonomous counties of Chongqing. A two-stage convenience sampling procedure was used. Basically, students from the 
21 areas of Chongqing who were taking the course Family Education and Guidance for Infants and Toddlers Aged 0~3 
Years were asked to find and investigate eligible parents in their hometowns during the first week of October 2021. In this 
stage, investigations were performed by household survey or over the phone, and they were part of the course assign-
ment. All participating parents gave informed consent before the formal survey. At a second stage, the participants were 
encouraged to forward an online session request via the Sojump app (SurveyStar Corp., Changsha, China), which had 
identical questionnaires, to other parents. All online responses were collected by late October 2021; they were 
deidentified, and informed consent was double-checked at the beginning and completion of the questionnaire. Ethics 
approval (Ref. No. 2021092201H) was obtained from the Children’s Research Institute, Chongqing University of 
Education.

The inclusion criteria of this study were as follows: (1) the child’s age was 0~36 months at the time of investigation; 
(2) the child was born a singleton without severe physical disability and was not subject to critical environmental risk 
factors that may affect growth and development; (3) the child did not use drugs that could affect sleep within the last 
three months; and (4) the primary caregiver had a clear understanding of the child and his or her sleep (assessed based on 
parent self-reports that they accompanied their children for more than 6 hours per day and put them to sleep at least two 
days per week).

Parents/primary caregivers of 177 families completed the household/telephone survey, for a response rate of 83.5%. 
Two parents with medical training were eliminated from further analysis because their children had suffered from severe 
sleep disorders. One questionnaire was eliminated due to incomplete responses to the Parents’ Knowledge of Child Sleep 
(PKCS) scale, leaving 174 valid samples. In addition, 90 valid responses were received out of the 95 completed online 
questionnaires. However, it was impossible to calculate the total number of E-surveys that may have been disseminated 
by participants. For example, a parent could have forwarded a link to the questionnaire to other parents without the 
knowledge of the authors. Thus, a return rate could not be calculated in this respect. The final sample included 264 
participants.

Measures
Sleep Assessment
Brief Infant Sleep Questionnaire (BISQ). The BISQ is a sleep questionnaire aimed at assessing the infant’s average sleep 
patterns. The parents are instructed to refer to their infant’s regular sleep. The questionnaire was validated in a previous 
study, and its measures were found to be highly correlated with sleep diary and actigraphic measures.20 In this study, the 
Chinese version of the BISQ enclosed in the Guideline for Sleep Hygiene Among Children Aged 0~5 Years, a standard 
of the Health Industry of the P.R. China,21 was adopted with a few modifications. The derived measures were (a) night- 
sleep duration, 7 p.m.~7 a.m.; (b) accumulated daytime naps duration, 7 a.m.~7 p.m; (c) number of nighttime awaken-
ings; (d) accumulated time of nighttime awakenings, 10 p.m.~6 a.m.; (e) sleep latency, based on the reported length of 
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time it took the child to fall asleep; and (f) bedtime. The categorical items included (1) sleep site, such as in a crib in 
a separate room, in a crib in the same room with the caregivers, or in the same bed with the caregivers; (2) sleep initiating 
manner, such as independent (falling asleep by oneself), accompanied (lying in bed but with parents alongside), cuddled 
or patted/rocked (being held in the caregivers’ arms until falling asleep), or breast/bottle fed; and (3) degree of difficulty 
sleeping, such as none, somewhat and very. The reliability and validity of this slightly modified BISQ (Chinese version) 
were acceptable as the Cronbach’s alpha coefficient was 0.682 and the Kaiser‒Meyer‒Olkin’s (KMO) value was 0.674 
which was strongly significant (p<0.005) according to the Bartlett’s sphericity test.

Sleep Knowledge
Parents’ Knowledge of Child Sleep (PKCS) Questionnaire. To assess sleep knowledge, parents were required to respond 
to 9 true-or-false questions on child sleep. We referred to the Parents’ Sleep Knowledge Inventory (PSKI), composed of 
62 items,22 and the 10-item measure developed by Owens et al,23 with slight modifications to adhere to the local context 
and timeliness. A few questions were created as an adaptation of the items from the Guideline for Sleep Hygiene Among 
Children Aged 0~5 Years21 and added to the PKCS to provide more comprehensive coverage of child sleep knowledge. 
The questions and correct answers are shown below:

(Q1) Breastfeeding has been found to decrease an infant’s ability to sleep soundly throughout the night; T
(Q2) From the age of 3 months, a consistent and pleasant bedtime routine can be established; T
(Q3) Toddlers, aged 2~3 years, typically have trouble sleeping when they use a security object (eg, a blanket, teddy 

bear) to go to sleep; F
(Q4) It is normal for an infant (up to 24 months) to have difficulty sleeping alone versus sleeping with a parent; F
(Q5) Infants, up to 24 months old, should sleep at a temperature no less than 26°C; F
(Q6) Parent viewing a screen when accompanying a child at bedtime does not affect the child falling sleep; F
(Q7) One-year-olds typically go to bed before 9 pm, sleep soundly throughout the night and take one nap during 

the day; T
(Q8) It is considered unnecessary for toddlers (aged 1~3 years) to get enough exercise in the daytime; F
(Q9) For infants who have high fever, sweating to cool is more conducive to sleep than the use of a cooling patch; F
A panel from the Children’s Research Institute comprised of professionals in pediatrics, early education, and family 

education reviewed the questionnaires on the basis of their expertise. The reliability as represented by Cronbach’s alpha 
coefficient was 0.738, and the validity using Kaiser‒Meyer‒Olkin’s test showed KMO=0.706, which was extremely 
significant (p<0.001) according to Bartlett’s sphericity test.

Additionally, parents were asked to give a self-evaluation of their mastery level of children’s sleep knowledge. The 
options were abundant, average and deficient.

Access to Sleep Guidance
At the end of the survey, the participants were asked to answer a multiple-choice question: “What channels do you use 
often to acquire information about improving children’s sleep?” The response options included child health clinics, 
specialized books/periodicals, on-site public lectures by experts, paid consultation by experts, TV programs, early 
education and instruction (on parent‒child activities for children aged 0~3 years specifically carried out by early 
education institutions and corporations), community education, public networks, and shared experiences from people 
around. An additional blank option was provided for free-text responses if more approaches had been accessed. However, 
only 6 responses were received, such as own experience or self-enlightened, and they provided no more useful 
information, so this item was excluded from further analysis.

Statistical Analysis
Descriptive statistics and frequencies were used to show the basic information of 0~3-year-old children and their families 
with different sociodemographic statuses. The descriptive measures of sleep and other continuous variables were slightly 
skewed; nevertheless, one-way analysis of variance (ANOVA) was conducted due to its robustness to nonnormality.24 

Duncan’s multiple test and least-significant difference (LSD)-t-test or Games-Howell post hoc test were used for pairwise 
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comparisons between groups dependent on the homogeneity of variance. The chi-square test was used for categorical 
variables, and Kendall’s tau-b correlation was used for ordinal variables. Associations between continuous and catego-
rical variables were measured through Spearman rank-ordered correlations. Logistic regressions were performed to 
explore the potential factors associated with the profiling of parental knowledge of child sleep. Multiple linear regression 
analysis was used to evaluate the influencing factors of sleep quality. All these analyses were performed using the SPSS 
Statistics 22 program (IBM, USA). Statistical significance was set at p<0.05. Profiling of parental knowledge based on 
the PKCS questionnaire and the identification of channels by which parents acquired education information on child 
sleep were performed by clustering analysis using Unscrambler 10.4 (Camo, Norway). A heatmap was drawn using 
Excel 365 (Microsoft, USA).

Results
Sample Characteristics
Table 1 shows the descriptive demographic variables for the study sample. Nearly half of the infants and toddlers were 
boys (51.1%). The average age of the young children was 19.12±9.89 months old, and the number of their primary 
caregivers ranged between 1~4 and averaged approximately 2. The educational level of mothers was considerably higher 
than that of fathers, with 91.7% of mothers vs 86.4% of fathers reporting high (obtained graduate and bachelor’s degree) 
or medium (finished a high school or higher vocational education) education levels. More than 60% of the surveyed 
families lived in central urban areas, while less than 10% of them lived in the countryside. The proportions of the three 
levels of household income, low (<30,000 CNY), medium (≥30,000 CNY and <300,000 CNY), and high (≥300,000 
CNY), were 46.6%, 41.3% and 12.1%, respectively.

Profiling and Clustering of Parental Knowledge on Early Childhood Sleep
Across all participants, the total correct PKCS score (maximum possible score = 9) for each participant was calculated, 
with missing items counted as incorrect. Parents scored between 0 (no question correct, 0.8%) and 9 (all questions 
correct, 8.0%), with 47.3% of parents receiving scores ≥5. The average correct rate was 50.2%.

Table 1 Demographic Characteristics of Infants/Toddlers and 
Their Families (N=264)

Characteristic Groups N (%)

Gender Male 135 (51.1%)
Female 129 (48.9%)

Age in months Mean (SD) 19.12 (9.89)

Range (median) 1~36 (19)
Number of primary caregivers Mean (SD) 2.01 (0.86)

Range (median) 1~4 (2)

Education level of mother High 31 (11.7%)
Medium 211 (79.9%)

Low 22 (8.3%)

Education level of father High 29 (11.0%)
Medium 199 (75.4%)

Low 36 (13.6%)

Place of residence Central urban 166 (62.9%)
New urban district 28 (10.6%)

Satellite town 44 (16.7%)

Rural area 26 (9.8%)
Family income High 32 (12.1%)

Medium 109 (41.3%)

Low 123 (46.6%)
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The nine questions of the PKCS, which correspond to nine essential factors that affect children’s sleep practices, cover the 
three fundamental aspects of sleep knowledge, viz. sleep onset routine, sleep environment, and everyday hygiene. These questions 
were randomized in the questionnaire to avoid mutual interference within the knowledge category. The profile of the parent/ 
caregiver’s cognition about child sleep-related knowledge is shown in Figure 1. The scoring matrix, 9 questions × 264 participants, 
was visually presented as a heatmap, where each correct response was labeled with a red bar. Specifically, Q1 (settling methods), 
Q2 (sleep ritual) and Q3 (comforter), which assessed caregivers’ cognition of the bedtime routine, had scoring rates of 56.1%, 

Figure 1 Profile and Groupings of the caregivers’ cognition about child sleep related knowledge. The table underneath showed the deficient aspects of each group of which 
scoring rate lower than the average. *Cluster V showed a very high score in all the 9 aspects of sleep related questions (average 91.0%); it was set as a reference group and 
not included to calculate the scoring average.
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37.0% and 21.4%, respectively. Parents were less informed about the latter two factors, showing the lowest correct score rate 
among all nine questions. Q4 (sleep site), Q5 (temperature) and Q6 (light), assessing knowledge of environmental conditions, had 
an average score of 41.2%, which was slightly higher than that of the routine part, which had an average score of 38.2%. Parents 
better understood the importance of everyday hygiene to children’s sleep, with correct score rates of 66.8%, 68.3% and 82.1% for 
Q7 (regular daily schedule), Q8 (daytime activity) and Q9 (disease and discomfort), respectively.

The knowledge pattern of parents was further revealed using hierarchical clustering analysis with Ward’s method and 
the binary squared Euclidean distance. The results showed that the best grouping number was five to meet the criteria for 
even classification and practical meanings. Figure 1 exhibits the classification tree and the consequent knowledge 
patterns from I~V. Generally, the total scoring average increased in the numerical order of groups, and the scoring 
distributions were found to be highly characteristic among the five groups. The 43 parents in Group V received a 91.0% 
accurate score rate and even had full marks for four questions, showing sound knowledge of all nine factors. The only 
comparative deficiency in their knowledge structure for the comforter question (~65% correct rate). Groups II, III and IV, 
comprising 59, 62 and 50 individuals, respectively, showed at least one factor relating to sleep that they understood very 
well, eg, regular daily schedule for Group II, settling methods and daytime activities for Group III, and temperature for 
Group IV. However, Group I (n=50) showed a poor knowledge profile in almost all aspects.

Furthermore, the sleep knowledge deficit of each group excluding group V was analyzed. Individual correct answer 
rates lower than the total average of groups I to IV are simply listed beneath the heatmap. The results showed that for 
Group I, the participants’ cognition of all aspects of sleep knowledge except for the sleep ritual and comforter was well 
behind the average. For Group II, the correct score rate for the three questions on bedtime routine was extremely low 
(0.0%~5.1%), and the participants’ cognition of environmental conditions such as temperature and light was also 
significantly lower than the average. Group III had the lowest cognition of temperature, and Group IV had the lowest 
correct score rate on the sleep site question and the second lowest on the comforter question.

Relationship of Information Access and Demographic Variables of Sleep Knowledge
Empirically, the shaping of knowledge is directly related to the acquisition of information and guidance and implicitly involves 
demographic relations. All these potential factors were considered and analyzed using chi-square tests. The results showed 
that there were statistically significant differences in the parents’ sleep knowledge pattern among choices/categories of the 
following three variables: access channels of information (χ2=76.4, p<0.001), age in months (χ2=28.9, p=0.004), and family 
income (χ2=17.9, p=0.022). In addition, correlations with the knowledge pattern were found for the latter two factors using 
a chi-square test for trend, with χ2=5.1 and 5.5, respectively, and p<0.05. Kendall’s tau-b coefficient showed a weak correlation 
between knowledge groups and month groups/income groups (R=−0.125/0.127, p=0.010/0.015), indicating that the older the 
children and the lower the family income were, the smaller the knowledge pattern group number was.

Patterning of Information
The internal structure of the multiple-choice data of access to information was studied using the classification procedure 
as described in Section 3.2. The parents were classified into three groups, and the results are shown in Table 2. Overall, 

Table 2 Frequency Distribution of the Three Parent/Caregiver Groups to Obtain Information/Guidance on Improving Children’s 
Sleep

Groups 
(Channels%)

N Professional Information Accredited Public Information Unconfirmed Social 
Information

Child 
Health 
Clinics

Specialized 
Books/ 

Periodicals

Public 
Lectures 

by Experts

Paid 
Consultation 
by Experts

TV 
Programs

Early 
Education and 

Instruction

Community 
Education

Social 
Media

Shared Tips 
from Friends & 

Relatives

i (38.0%) 78 51.3% 70.5% 6.4% 2.6% 57.7% 23.1% 7.7% 46.2% 79.5%

ii (26.0%) 94 45.7% 1.1% 1.1% 0.0% 1.1% 13.8% 12.8% 57.4% 97.9%

iii (18.0%) 92 46.7% 21.7% 9.8% 4.3% 1.1% 21.7% 0.0% 50.0% 3.3%

Sum 264 47.7% 28.8% 5.7% 2.3% 17.8% 19.3% 6.8% 51.5% 59.5%

Note: Groups categorized according to Ward’s method clustering using squared Euclidean distance.

Risk Management and Healthcare Policy 2023:16                                                                              https://doi.org/10.2147/RMHP.S408428                                                                                                                                                                                                                       

DovePress                                                                                                                         
857

Dovepress                                                                                                                                                                       Li

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


child health clinics and social media were most common channels and were evenly adopted across all the groups; they 
represented public services affordable for most families, and approximately half (45.7%~57.4%) of the parents chose 
each of them. On average, paid consultations, on-site lectures by experts, and community outreach were the least 
commonly used channels, with only 2.3%~6.8% of the parents using them. The access rate of early education and 
instruction was less than 20% on average, and each group was not far from others.

In addition, the nine channels led parents to three different sources of information, ie, professional (by the first four 
channels), accredited public (by the next three), and unconfirmed social (by the last two). Interestingly, specialized books/ 
periodicals, TV programs, and shared tips from friends and relatives, which constituted the major differences in access to 
sleep information that determined the clustering of the parent groups, fell into the three information sources. Specifically, 
Group i parents adopted specialized materials (70.5%) and TV programs (57.7%) much more often than the other two 
groups did. Group i parents were also good at learning from the experiences of people around them (79.5%). In this way, 
Group i showed a pattern of obtaining sleep information that valued both the credibility and richness of sources. 
A second pattern, as shown by Group ii parents, was characterized largely by shared tips (97.9%), the correctness of 
which was unconfirmed and questionable in terms of practicability. Group iii represented another pattern. Although they 
considerably preferred professional information, their total channel usage (18.0% iii vs 26.0% ii and 38.0% i) for sleep 
information and guidance was the narrowest.

Considering the orderly pattern of access to information, the chi-square test for trend analysis was conducted among 
the three groups and the five categories of parents’ sleep knowledge profile. The results showed a linear correlation 
χ2=7.7, p=0.005 and a Kendall’s tau-b correlation coefficient R=0.144, p=0.006, which was a very significant correlation.

Multivariate Analysis of Sleep Knowledge
An ordinal logistic regression analysis for sleep knowledge was performed using information pattern and household 
income as independent variables and children’s months of age as the covariate. The fitted model was valid, and the 
estimated parameters, when only considering the main effects of the multiple factors, are shown in Table 3. The 
parameters predicted the following: (1) Months of age. The knowledge pattern of parents who had older children tended 
to be significantly less comprehensive and abundant (small group number) than those who had younger children, with an 
odds ratio, OR (exponential of B) =0.97 and p=0.019. (2) Family income. Compared with high-income families, parents 
in low-income families were more likely to have less comprehensive sleep knowledge (OR=0.44), and the difference was 

Table 3 Ordered Multivariate Logistic Regression Analysis 
Showing Factors That Influence Parental Knowledge of Child 
Sleep

Variables Estimate (B) 95% CI P

Months of age −0.027 −0.049 −0.004 0.019

Family income

Low −0.832 −1.544 −0.119 0.022
Medium −0.238 −0.940 0.464 0.506

High (Ref.)

Pattern of access to information of improving children’s sleep

i 0.799 0.255 1.342 0.004
ii 0.613 0.090 1.137 0.022

iii (Ref.)

Notes: Group V of parent/caregiver cognition about child sleep-related knowl-
edge was treated as the reference category. The fitted model showed great 
statistical significance (χ2=20.2, p=0.001) and goodness of fit (p>0.05 for the 
Pearson and deviance test) and no multicollinearity among variables (variance 
inflation factor, VIF<5). The model also passed the score test for the propor-
tional odds assumption (p>0.05).
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significant (p=0.022). Parents in middle-income families showed a similar trend of less comprehensive sleep knowledge 
(OR=0.79); however, the difference was not significant. Additionally, compared with medium-income families, which 
were recoded as the reference group, low-income families showed a likelihood of significantly lower scores for parental 
knowledge (OR=0.55, p=0.014). (3) Information pattern. The more diverse and reliable the information accessed was 
(following the order iii, ii and i), the more comprehensive the knowledge pattern would be. The OR values of Group i 
and ii to Group iii were 2.22 (p=0.004) and 1.85 (p=0.022), respectively, whereas the OR of Group i to ii was 1.20, 
showing no significant difference.

Parental Knowledge and Sleep Quality of Children
Factors Relating to Sleep Quality
Children’s sleep quality, indicated by the 6 measures reported and the degree of child difficulty sleeping self-rated by 
parents in the BISQ, was studied to identify the differences among categories of related variables, namely, parental 
knowledge pattern, self-evaluated level of sleep knowledge, sleep initiating manner, and sleep site. The first three 
variables could be treated as ordinals, and therefore, they were further analyzed for Spearman rank-ordered partial 
correlations, controlling for child age, with sleep quality. Bedtime (21:18±1:00~21:36±1:12) and night-sleep duration 
(9.2±1.3~10.0±1.0 h) showed no significant difference among or correlation with any factor. The other results are shown 
in Table 4.

A significant difference in daytime nap duration was observed among categories of all four factors (p<0.04). All the 
listed sleep quality items showed significant differences among the sleep initiating manner groups (p<0.02). The degree 
of difficulty sleeping was significantly correlated with the three ordinal variables; coefficients were negative for parents’ 
knowledge pattern and positive for levels of sleep knowledge and sleep initiating manner. Sleep initiating manner was 
also positively correlated with the night-waking numbers and accumulated awake time, with partial coefficients 
statistically significant but weak.

Multivariate Analysis for Nap Duration and Difficulty Sleeping
A multiple linear regression method was used to analyze the potential influencing factors of daytime nap duration. 
Although there were significant differences among all four factors, correlations were not found, as shown in Table 4. 
Therefore, the factors were included in the linear regression as unordered categorical variables and were further 
converted into dummy variables. A stepwise regression was performed using the backward method. The results showed 
that the regression model was valid, with F=7.100 and p<0.001. Independence and normality tests were passed, and 
homogeneity of variance existed. There was no multicollinearity between each independent variable.

As shown in Table 5, the optimized model included five independent variables from three factors: knowledge pattern, 
sleep initiating manner, and sleep site. The estimated parameters showed that (1) of the knowledge patterns, category IV 
significantly predicted longer daytime naps, with a standardized coefficient β=0.121 and p<0.05; (2) of the sleep initiating 
manners, compared with cuddled/patted/rocked and fed to sleep, independent (β=−0.117 and p<0.01) and parent- 
accompanied (β=−0.298 and p<0.001) sleeping significantly predicted shorter nap duration; and (3) among the sleep 
sites, crib in a separate room and crib in the same room with parents both predicted shorter (β=−0.124 and −0.102) nap 
duration than a shared bed with parents, and the former had a significant effect (p<0.05). These variables explained 
12.1% of the total variance in daytime napping.

Similarly, a multinomial logistic regression analysis of children’s difficulty sleeping was performed in a backward 
stepwise manner. The fitted model, for which a difficulty level of “none” was set as the reference group, was highly 
significant (χ2=45.3, p<0.001), and the results showed that (1) compared with knowledge pattern I, all the other patterns 
predicted less difficulty sleeping, which was significant for the very difficult group (p=0.017) and nonsignificant for 
somewhat difficult; (2) compared with a deficient level of sleep knowledge, abundant and average levels predicted 
significantly less difficulty sleeping; (3) cuddled/patted/rocked to sleep exerted a significantly greater effect on difficulty 
sleeping than all the other sleep initiating manners; and (4) younger children were more likely, yet not significantly more 
likely, to have difficulty sleeping as expected given developmental trends.
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Table 4 Univariate Analysis and Partial Correlations with Children’s Sleep

Factors Groupings N Sleep 
Latency 

(Min)

Number of 
Nighttime 

Awakenings

Accumulated Time of 
Nighttime Awakenings (min)

Nap 
Duration 

(h)

Difficulty Sleeping

None 
(%)

Somewhat 
(%)

Very 
(%)

Pattern of parental 

knowledge of child sleep

I 50 36.0±29.5 1.4±1.9 18.9±29.0 3.0±2.4ab 40.0% 44.0% 16.0%

II 59 32.7±19.3 1.4±1.1 16.9±17.7 2.6±2.0b 52.5% 39.0% 8.5%

III 62 37.0±23.6 1.3±1.7 18.2±20.0 2.5±1.5b 45.2% 50.0% 4.8%
IV 50 38.8±26.8 1.3±1.0 18.4±14.5 3.6±2.2a 50.0% 48.0% 2.0%

V 43 30.7±16.1 1.4±1.1 20.6±19.9 2.6±1.5b 53.5% 44.2% 2.3%

p 0.442 0.984‡ 0.924‡ 0.039 0.177†

PR 0.010 0.024 0.087 0.030 −0.121*

Self-evaluated level of sleep 

knowledge

Abundant 45 38.2±19.8 1.8±2.0ab# 22.0±28.0ab# 3.1±2.2ab# 64.4% 28.9% 6.7%

Average 184 33.1±20.6 1.2±1.2b 15.7±16.8b 2.6±1.7b 47.3% 47.8% 4.9%
Deficient 35 41.9±37.7 1.9±1.3a 28.5±24.0a 3.8±2.7a 31.4% 51.4% 17.1%

p 0.168‡ 0.003‡ 0.009‡ 0.021‡ 0.011†

PR −0.063 0.105 0.106 0.086 0.200**

Sleep initiating manner Independent 31 24.7±13.4b# 0.9±1.2b# 9.3±15.5c# 2.4±1.9b# 67.7% 29.0% 3.2%

Accompanied 153 36.1±21.0a 1.1±1.1b 15.6±16.5bc 2.5±1.6b 52.9% 41.8% 5.2%

Cuddled, patted/rocked 39 36.8±29.8a 1.8±1.9ab 25.5±27.4ab 3.6±2.7ab 20.5% 59.0% 20.5%
Breast/bottle fed 41 38.0±30.0a 2.1±1.8a 29.6±23.9a 3.7±2.1a 41.5% 56.1% 2.4%

p 0.02‡ 0.002‡ <0.001‡ 0.002‡ <0.001†

PR 0.090 0.183** 0.206*** 0.032 0.175**

Sleep site Crib in a separate room 18 40.4±22.7 1.6±1.7 17.3±18.6 1.9±1.3b## 38.9% 44.4% 16.7%
Crib in the same room with 

parents/caregivers

47 32.2±25.2 1.2±1.1 15.2±17.3 2.8±2.0a 53.2% 40.4% 6.4%

Share a bed with caregivers 199 35.4±23.3 1.4±1.5 19.4±21.4 3.3±2.0a 47.7% 46.2% 6.0%

p 0.441 0.580 0.439 0.038 0.574†

Notes: Bedtime and nighttime sleep duration data are not shown, as neither a significant difference nor correlation was observed. a–cMean values with different letters in the same column are significantly different (p<0.05) by using the 
Games-Howell post hoc test in the #Labeled columns and using Duncan’s multiple test and least-significant difference (LSD)-t-test in the ##Labeled columns. †Using the chi-square test. All means were examined using one-way ANOVA 
except for those with unequal variance ‡Using Welch’s t-test. PR, Partial bivariate Spearman rank-ordered correlations controlling for child age, for which *, **, and *** show a significant partial correlation with p<0.05, 0.01, and 0.001, 
respectively.
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Discussion
Parental knowledge of child sleep needs and healthy sleep practices is typically poor but variable.11 In the current study, the correct 
score rates of the 264 participating Chongqing parents for the 9 questions averaged 50.2%. A cross-sectional investigation of 
parents of preschool children (3~6 years) who completed a 17-item questionnaire in Jiangsu Province of China showed a 48.0% 
correct rate.25 Two studies by Owens, Jones et al used a 10-item questionnaire measuring knowledge about healthy sleep practices 
among parents in the USA whose children were aged between 3 months and 12 years; the results showed that their mean numbers 
of items answered correctly were 4.33 and 4.39, respectively.17,23 Parents of children aged 2~12 years in New Zealand, n=115, 
correctly answered half of the items (5.14±2.37) using a modified 10-item scale.26 The average correct answer rate of the PSKI 
items pertaining to infants was approximately 44% in a study of 170 Australian and American parents.22

In addition to the generally poor knowledge level, with correct score rates of approximately 43%~51%, some structural 
weaknesses in parental knowledge of child sleep were consistent between the current findings and those reported by Schreck 
and Richdale and Chen et al22,25 For example, the effects of a comforter/security object, the sleep site, and the physical 
environment were correctly understood by only 21.4%~38.0%, 19.2%~37.8% and 16.1%~41.2% of parents, respectively, from 
Chongqing and Jiangsu, China, the United States and Australia, which were even lower than their respective general means.

We examined the relations of parental knowledge and sample demographics, for example, parent education, income, 
family location, and age. Ordinal logistic regression showed that household income and children’s age significantly 
predicted differences in parental knowledge. Compared with age in months, OR=0.97, which predicted a mild decrease in 
knowledge scores, low income (OR=0.44) was associated with a drastic decline in sleep knowledge. No study has 
reported similar results before. This might reflect the characteristics of Chongqing, which has been urbanizing extremely 
quickly. The largest megacity of China and probably one of the largest in the world, Chongqing covers an area equal to 
the Republic of Serbia in Europe or South Carolina in the States. In just 25 years, less than a generation, over 3 million 
people have become citizens, with former agriculturalists and immigrants accounting for a large proportion of this 
population. A reasonable inference is that before the city fully implemented its public services, such as parenting 
education and childcare information, parents had already constructed parental knowledge based on their experiences and 
cognitive competence from their social class, which would be simply and roughly reflected by family income.

Due to the sharp decline in the birth rate in China, the demand for quality infant and early childhood care has increased. 
Providing essential guidance services to families nurturing young children has become a prominent issue that the 
government and society pay attention to. The National Guidelines for Family Education (Revised), 2019, jointly issued 
by the All-China Women’s Federation, Ministry of Education, and seven other ministries and commissions, specifically 
pointed out that the first important task for family guidance is to maintain infants’ and young children’s good sleep, mood 
and health.27 The guidance on parental sleep knowledge and the improvement of sleep quality of infants and toddlers has 
become the key content of family education guidance for children aged 0–3 years. These experiences and efforts may 
provide useful references for the developing countries and regions which are facing a rapid urbanization and adjustment of 
population pyramid and where parent education is much-needed to improve children’s sleep hygiene.

Table 5 Multiple Linear Regression Analysis of the Factors Influencing Nap Duration

Model Variable B β t P ANOVA Adjusted 
R2

Pattern of parental knowledge of 

child sleep

IV 0.611 0.121 2.042 0.042 F=7.100 

p<0.001

0.121

Sleep initiating manner Independent −1.086 −0.177 −2.633 0.009
Accompanied −1.191 −0.298 −4.536 <0.001

Sleep site Crib in a separate room −0.800 −0.124 −2.074 0.039

Crib in the same room with parents/ 
caregivers

−0.642 −0.102 −1.684 0.093
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Therefore, we are concerned about the channels through which parents acquire information and receive guidance 
from parental knowledge, as these channels can directly influence the shaping of specific knowledge patterns. By 
evaluating two dimensions of the source property, ie, reliability and richness, the information pattern of the investigated 
parents in Chongqing was characterized into three groups: credible and well-rounded, less credible and poorly informed, 
and less credible and the narrowest. Conventionally, primary care physicians were often looked to for guidance relating 
to common sleep issues of children;28 information and training for parents were mostly provided by child health clinics 
and professionals.29 However, this conventional pattern overlooked the parent motivation and multiple channels to access 
information, especially in an era prevailing of social media and online resources. As might be expected, we found that 
more than half of parents use social media to seek information on children’s sleep, ranking as the second most frequently 
used channel. We further confirmed the hypothesized association of parents’ knowledge pattern and sleep information 
pattern: the sounder and richer the information is, the more abundant the knowledge on children’s sleep.

Noticeably, the access rates of child health clinics (47.7%), early education and instruction (19.3%), community 
education (6.8%), and public lectures by experts (5.7%) were still very low in Chongqing. These are public services that 
are affordable or free for most families and that provide highly accredited information; thus, there is a good reason to 
expend every effort to improve their coverage rate.

Daytime napping has been recognized as an important indicator of sleep quality and regulation for young children, 
contributing to children’s social-emotional functioning.30 Napping is also considered compensation for inadequate or 
poor-quality night sleeping. One finding showed that more night waking was related to more frequent and longer naps.31 

In our study, a significant correlation of the accumulated awake time and nap duration was also found, R=0.327 and 
p<0.001. Long naps leading to insufficient sleep need at bedtime were introduced to understand the homeostatic 
regulation of sleep in an intervention training program.7

The parental knowledge profile found in this study showed a five-group pattern in which the acquisition of children’s sleep 
knowledge increased as the group number increased. However, we found that parents possessing knowledge pattern IV, 
characterized by the second most abundant knowledge (scoring=55.6%), tended to report significantly longer daytime naps for 
their children, which was interpreted as indicating a poor quality of night sleep. This result is at odds with the common sense that 
greater knowledge in a domain leads to better outcomes in guiding practice. It is worth scrutinizing the knowledge structure.

As shown in Figure 1, pattern IV parents’ performance on questions regarding the sleep site and comforting objects 
was the lowest and second lowest (ea. 8.0%). No other patterns showed this combination of deficiency. Corresponding to 
the lack of knowledge on the sleep site, putting a child in a crib in a separate room or a crib in the same room with the 
parents together came in at 18.1% for the parents in pattern IV, which was the lowest proportion compared with the other 
four patterns (22.1%~30.2%). As sleep comforters/security objects are helpful for children to develop self-soothing 
ability, they have been recommended for use and are especially useful in the practice of independent and accompanied 
sleeping.21 However, consistent with the lack of knowledge on comforters, the lowest ratio of independent and caregiver 
accompanied sleep was observed in pattern IV, at 58.0% vs the others at 64.0%~83.0%. All these inferiorities predicted 
longer daytime napping, as derived by the linear regression model shown in Table 5.

This finding suggests that even for parents with relatively rich general knowledge on child sleep, due to the lack of 
a few critical points (in this case, a combination of extremely low cognition of sleep location and comfort), poor sleep 
practices might be externalized, resulting in a decline in children’s sleep quality.

This study has a few limitations. First, the interviewees in this study were mostly parents (93.5%), but 21.6% of families had 
more than two primary caregivers. Considering the internal exchange of sleep knowledge and information, there may be 
inconsistency and bias. Second, to guarantee an acceptable completion rate and recovery of the PKCS, one basic question was 
used for each of the 9 factors to keep the questionnaire concise and short. This all-or-none approach might have resulted in either 
over- or underestimation of a specific point of the knowledge. Third, this was a cross-sectional study, which rarely present sound 
causality between identified correlates. Longitudinal data are warranted to further confirm the causal relationships among access 
to information, knowledge patterns and sleep practice and quality. Last, we did not consider the effects of COVID-19 on the data 
collection and children’s sleep quality. Although Chongqing had been largely unaffected by China’s “dynamic zero-COVID” 
strategy, lockdowns of other regions might have influenced the local lifestyle unavoidably. Cerasuolo et al reported that sleep 
schedules were delayed in toddlers during the Covid-19-related lockdown in Italy.32 A delayed schedule could increase the 
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number of naps during the day and the waking time during the night. To sum up, this is a pilot study with inspiration but 
limitations; a further research requires more careful design of the method, better arrangement of the sampling procedure, and 
inclusion of more representative population to strengthen the statistical steadiness and practical significance of the findings.

Conclusion
The profile of knowledge of sleep among 0~3-year-old children that parents in Chongqing acquired was outlined. The 
knowledge pattern, which was composed of responses regarding the bedtime routine, environmental conditions, and 
related daily hygiene questions, was further clustered into 5 categories, basically reflecting different levels and degrees of 
sleep knowledge. The channel through which children’s sleep information was accessed and family income showed 
significant correlations with the knowledge profile. Accessing information sources with high reliability and richness as 
well as earning higher family incomes were associated with more comprehensive sleep knowledge. The reported child 
sleep quality elements, such as daytime napping and difficulty sleeping, were significantly correlated with parental 
knowledge patterns and sleep practices. Knowledge pattern IV, with a few but critical structural defects, predicted 
increases in nap duration, which is linked with poor-quality night sleep. We suggest that public services should improve 
the provision of authentic and rich guidance aiming to strengthen parenting knowledge on child sleep.
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