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Abstract 

Background  Children Snoring is a common childhood disorder that affects the growth and development of children 
and is detrimental to their health. Increasing awareness of Children Snoring among parents is important.

Aim  To develop the Knowledge-Attitude-Practice of Parents towards Children Snoring Scale and test the reliability 
and validity of the scale.

Methods  The development of the tool was divided into two phases involving 1257 parents from China. In the first 
phase, an initial project bank was created through a literature review. This was followed by a Delphi expert consulta-
tion, group discussion and pre-survey. The second stage screened the items and conducted an exploratory factor 
analysis, then conducted a confirmatory factor analysis and tested for reliability and validity.

Results  Support was found for the 25-item Knowledge-Attitude-Practice toward Children Snoring scale. Explora-
tory and confirmatory factor analyses provide support for four subscales: (parental basic cognition toward Children 
Snoring; parents’ perception of complications of Children Snoring; parents’ attitude towards Children Snoring; parents’ 
concern and prevention of Children Snoring). Internal consistency for the total scale was high (Cronbach’s α = 0.93). 
The intraclass correlation coefficient of test-retest reliability was 0.92 (95%CI: 0.85 to 0.95), which provided support 
for the stability of the scale.

Conclusion  The Knowledge-Attitude-Practice of Parents towards Children Snoring scale shows promise as a measure 
that may be used by medical workers and community children’s health managers.

Keywords  Snoring, Child, Instrument

Background
Snoring, a mild sleep breathing disorder, is a com-
mon nighttime disorder in school-aged children, with 
27% of children suffering from snoring [1]. Children 
Snoring is triggered by turbulent airflow and vibra-
tions of the soft tissues, and the main causative factors 
include adenoid hypertrophy, enlarged tonsils, acute 
and chronic inflammation of the nasal cavity, obe-
sity, as well as developmental craniofacial anomalies 
[2–5]. Without timely treatment and behavioral inter-
vention, snoring will develop into obstructive sleep 
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apnea-hypopnea syndrome (OSAHS) that threatens 
children’s health seriously in the future [6, 7]. OSAHS 
can lead to a series of secondary complications in chil-
dren, such as left heart failure, growth retardation, 
endocrine disorders, otitis media, chronic respiratory 
diseases, the risk of cognitive deficits, etc [8–14].

Parents are typically the first individual to recognize 
the signs of Children Snoring. Studies have shown that 
parents lack basic knowledge of Children Snoring, 
which can lead to delays in seeking medical attention 
[15–17]. Studies shows that more than one-third of 
children who snore develop obstructive sleep apnoea 
at four-year follow-up, while early intervention for 
snoring in children can significantly improve snor-
ing and prevent OSAHS [7, 18]. However, 80% of par-
ents are unaware of the cardiopulmonary diseases and 
developmental delays that can result from pediatric 
snoring [19]. A study shows that over 80% of parents in 
the community are eager to learn about the symptoms 
and consequences for children’s snoring [20]. However, 
there is no scientific tool about parents’ knowledge, 
attitude, and practice regarding Children Snoring. 
Existing assessment tools for children’s snoring are 
aimed at diagnostic screening purposes [21–24], and 
the few questionnaires on knowledge of children snor-
ing are designed for use by primary care physicians,, 
pediatricians, or dentists [25–27]. These assessment 
tools have the advantage of quickly screening for chil-
dren at high risk of snoring or OSA and investigating 
the extent to which doctors are well informed about 
children’s sleep disorders. However, the limitation is 
that they ignore the need of children’s parents about 
childhood snoring. The Knowledge-Attitude-Practice 
(KAP) theory, also known as the Knowledge, Atti-
tude, Beliefs, and Behaviour model (KABP), posits that 
knowledge and information are the basis for the gen-
eration of health beliefs and attitudes and that health 
behaviors are further generated based on health beliefs 
and attitudes [28]. The theory explains the dialectical 
relationship between knowledge, attitude and prac-
tice, which helps the researcher to investigate the cur-
rent status of children’s parents’ knowledge, attitude 
and then practice of children’s snoring, and to further 
explore the knowledge, attitude and practice gaps that 
exist among children’s parents in relation to children’s 
snoring. Based on the Knowledge-Attitude-Practice 
(KAP) theory, we have developed the Knowledge-Atti-
tude-Practice Scale of Parents towards Children Snor-
ing, which will provide important health guidance for 
children’s parents, and also provide a novel scientific 
evaluation tool for medical workers and community 
children’s health managers.

Methods
Phase 1 developing items for the scale
Literature research
During the scale development phase, the scales were 
developed with “child”, “children”, “pediatric”, “snore”, 
“snoring”, “OSA”, “OSAHS”, “KAP”, “knowledge”, “attitude”, 
“practice”, “scale”, “questionnaire”, “assessment”, “tool”, 
“measure” were used as search terms to search literature 
in databases including CNKI, PubMed, Scopus, Embase 
and Web of Science. The search date for the literature is 
before May 2022. Excluding duplicate publications and 
incomplete content, 56 articles were eventually included. 
The steps of this research are shown in Fig. 1.

Specialist consultation
We assembled a panel of four ear-nose-throat (ENT) 
chief physicians from the Children’s Hospital, two ENT 
nurse practitioners, three ENT deputy nurse practition-
ers two chief physicians from the Respiratory Sleep Cen-
tre, and a nurse in the respiratory sleep unit. The experts 
were selected based on the following criteria: (1) master’s 
degree or higher; (2) more than ten years of work in the 
field; (3)  informed voluntary participation in this study. 
All of the above specialists were from tertiary hospitals. 
The Delphi correspondence method was used to obtain 
expert opinions on the scale through consultation [29].

The expert letter inquiry questionnaire consisted 
of three parts. The first part was a guide to the inquiry 
questionnaire, which included the requirements for com-
pleting the questionnaire, the important elements of the 
questionnaire, how and when to return the question-
naire, and acknowledgments. The second part contained 
general information about the expert. It includes the age, 
gender, education, title, administrative position, nature 
of work, years of work, work unit, contact telephone 
number, and email address of the expert. This part of the 
information was mainly collected to analyze the degree of 
authority of the experts consulted.

The third and most important part of the ques-
tionnaire is the revision of the content and language 
descriptions of the items in the pool. The importance 
of the indicators in the questionnaire was judged on a 
5-point scale, with ratings of “very important”, “impor-
tant”, “average”, “unimportant” and “very unimportant” 
(with scores of 5, 4, 3, 2, and 1 respectively). The paper 
questionnaire was collected within 14 days after the 
questionnaire was sent out and the results were then 
statistically analyzed by the research team members. 
Experts were asked to judge whether: (a) the items were 
in line with the content of the Children Snoring; (b) the 
items were reflected the content of the corresponding 
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dimensions; (c) the content of the assessment was 
repetitive; (d) the language was concise and clear; (e) 
there was any ambiguity; (f ) the items needed to be 
combined. If the expert has new items that are suitable 
for the assessment of children’ s snoring, he/she may 
also suggest adding the corresponding items. Content 
validity refers to the appropriateness of the scale for 
the content to be measured, i.e., the appropriateness 
and consistency of the content to be measured, and is 
calculated using expert responses to each item, and is 
represented by the scale-level content validity index 
(S-CVI) and the average item-level content validity 

index (I-CVI), which is calculated as the mean of the 
S-CVI [30]. “A6” was deleted.

Panel discussion
The wording of the scale items was discussed by a dis-
cussion group consisting of three chief otolaryngologists 
from tertiary hospitals, three nurse practitioners from 
tertiary hospitals, and two current Master of Nursing 
students. This phase aimed to revise the wording of the 
items to make them easy to understand.

The discussion group discussed the scales in three 
rounds of one hour each until all group members reached 
an agreement. The Discussion Group made changes and 

Fig. 1  Flowchart of the study
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additions to the wording of “A1”, and “P7”. Replace “A1: 
Parents should pay close attention to their children when 
they sleep” with “A1: Parents should pay close attention 
to whether their children snore while sleeping”. Replace 
“P7: Care for your child’s diet” with “P7: Arrange child’s 
diet and nutrition scientifically.”.

Pre‑survey
A convenience sample of 40 parents of children was 
selected from an area of Zhengzhou City, Henan Prov-
ince, China, based on the following inclusion criteria: (a) 
having at least one child under 14 years old; (b) having 
primary school education and above; (c) voluntary partic-
ipation and cooperation in this survey. Exclusion criteria: 
(a) those who hadn’t lived with their children for more 
than 6 months; (b) those who had mental or physical 
illness that prevented them from completing the ques-
tionnaire correctly. The final 38 parents of children par-
ticipated in the pre-survey and all scales were completed 
anonymously. Once the scales were completed, parents 
were asked about the appropriateness of the scale and 
how they felt when completing every item of the scale. 
Parental feedback on “child behavior problems” in K9 and 
“hearing loss” in P3 required examples for the subjects to 
understand. Subsequently, adjustments were made based 
on parent feedback. To calculate the Test-retest reliability 
of the scale, the scale was administered again to 38 par-
ents 2 weeks after the initial survey.

Phase 2 evaluation of the scale’s psychometric properties
Tools
Three dimensions were present in the initial scale: par-
ents’ knowledge, attitude, and practice toward Children 
Snoring. The knowledge dimension includes 11 items on 
the classification, causes, and adverse effects of Children 
Snoring; the attitude dimension includes 6 items about 
the parents’ attitude of noticing children’s breathing sta-
tus, timely diagnosis and treatment, and scientific diet 
and weight control; and the practice dimension consists 
of 8 items on the seeking medical attention when chil-
dren have relevant symptoms, observing children’s snor-
ing symptoms, paying attention to children’s nutrition, 
and monitoring children’s weight control. The answers 
were given on a 5-point Likert-type scale, with 1 for 
“Don’t know at all”, 2 for “Don’t know”, 3 for “Not sure”, 4 
for “Partially know” and 5 for “Know all” in the “Knowl-
edge” dimension, and the options in the “Attitude” and 
the “Practice” dimension being “Strongly disagree” “Disa-
gree” “Not sure” “Agree”, “Strongly agree” respectively.

Participants
We used a stratified sampling method to draw 1270 par-
ents of children under 14 from all districts in Henan 

Province, China between 1 September 2022 and 30 
November 2022. Random numbers were then generated 
in Stata software to split the total samples into two ran-
dom subgroups. One was then used to screen items and 
conduct exploratory factor analysis (EFA) while the other 
was used for confirmatory factor analysis (CFA). Inclu-
sion and exclusion criteria were the same as pre-survey.

Statistical methods
Items were first screened by the critical ratio value 
method, correlation analysis, and homogeneity tests. The 
scale dimensions were then explored through exploratory 
factor analysis. Confirmatory factor analyses were used 
to check the fit of the model to the data. The scale was 
evaluated through internal consistency reliability, con-
struct validity, content validity, convergent validity and 
discriminant validity.

Results
Characteristics of the study participants
A total of 1270 questionnaires were distributed and 1257 
effective questionnaires were eventually returned, repre-
senting a 98.9% return rate.

The participants were composed of 71.6% aged between 
31 and 40 years old, 50.6% of the participants had heard 
of children snoring, 56.8% of the participants had 2 chil-
dren at home, 29.7% of the participants had one child at 
home, 65.0% of participants live in the city. The educa-
tional level of the participants was mostly high school/
technical school.

This sample was randomly divided into two samples, 
one for screening items and exploratory factor analysis 
(n = 629); and the other for confirmatory factor analy-
sis, reliability, and validity (n = 628). Chi-square tests 
showed no statistically significant differences between 
the two subgroups with respect to demographic variables 
(Table  1)including: identity (X2 = 2.000, P = 0.157), resi-
dence (X2 = 1.639, P = 0.200), age (X2 = 2.863, P = 0.413), 
education level (X2 = 2.692, P = 0.611), number of chil-
dren in the family (X2 = 0.361, P = 0.835), ever heard of 
children snoring (X2 = 0.001, P = 0.978) and is there a 
snoring child in the family (X2 = 0.149, P = 0.699).

Item selection
(a) discrimination analysis
All subjects were ranked from highest to lowest accord-
ing to total scores on the scale, with those in the top 
27% of scores included in the high-score group and 
those in the bottom 27% included in the low-score 
group. An independent sample t-test revealed sig-
nificant differences between the high-score group and 
low-score group for each item, which indicated that all 
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items in the scale had good discriminatory power and 
that there was no need to exclude any item.

(b) related analysis
In this study, the correlation coefficients between 
each item’s score and the total score of the scale all 
exceed 0.30 (p < 0.001), indicating good discrimination 
between items [31], without being too high (i.e., > 0.85) 
which can indicate multicollinearity [32]. As shown in 
Table  2, in this study all correlation coefficients was 
between 0.30 and 0.80(p < 0.001), so there was no need 
to remove any items. The mean inter-item correlation 
was 0.58 for the knowledge dimension, 0.45 for the 
attitude dimension, and 0.52 for the practice dimen-
sion. The mean inter-item correlations between the 
three dimensions were 0.19 (knowledge and attitude), 
0.29 (knowledge and practice), and 0.19 (attitude and 
practice), respectively; indicting good item reliability 
[33–35].

(c) homogeneity test
As shown in Table 2, deleting any item did not result in a 
significant improvement in the scale’s total Cronbach’s α 
coefficient, indicating that the internal consistency of the 
scale is excellent and there is no need to delete any of the 
items.

Exploratory factor analysis
The scale structure was explored through EFA consisting 
of principal component extraction and varimax rotation; 
analyses were conducted in SPSS24.0. Before conducting 
the factor analysis, the KMO test and Bartlett’s spheric-
ity test were used for the suitability analysis. Factors and 
items meeting the following criteria will be retained: (a) 
Eigenvalue > 1; (b) Total variance explained > 50%; (c) 
Factor loadings > 0.50. Bartlett’s test of sphericity was 
significant (x2 = 10196.20, df = 325, p < 0.001) and the 
KMO value was 0.93(>0.80), indicating that the data 
were suitable for factor analysis [36]. Exploratory factor 
analysis yielded four factors that explained 63.3% of the 

Table 1  Socio-demographic characteristics of participants

EFA Exploratory Factor Analysis, CFA Confirmatory Factor Analysis

General information EFA Subsample n(%) CFA Subsample n(%) X2 P

Identity

  Father 136(21.6) 111(17.7) 2.000 0.157

  Mother 493(78.4) 517(82.3)

Age

  ≤20 12(1.9) 11(1.8) 2.863 0.413

  21-30 61(9.7) 61(9.7)

  31-40 461(73.3) 439(69.9)

  ≧41 95(15.1) 117(18.6)

Residence

  Urban 398(63.3) 419(66.7) 1.639 0.200

  Countryside 231(36.7) 209(33.3)

Education level

  Primary school 5(0.8) 7(1.1) 2.692 0.611

  Junior high school 110(17.5) 119(18.9)

  Senior high school/Technical school 200(31.8) 205(32.7)

  Junior college 199(31.6) 174(27.7)

  Bachelor’s degree/ above 115(18.3) 123(19.6)

Number of children in the family

  1 182(28.9) 191(30.4) 0.361 0.835

  2 360(57.2) 354(56.4)

  ≧3 87(13.8) 83(13.2)

Ever heard of Children Snoring

  Yes 319(50.7) 318(50.6) 0.001 0.978

  No 310(49.3) 310(49.4)

Is there a snoring child in the family?

  Yes 148(23.5) 142(22.6) 0.149 0.699

  sNo 481(76.5) 486(77.4)
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variance and each factor contains more than two items. 
The results of the exploratory factor analysis based on the 
model of KAP theory consisting of three factors showed 
that the cumulative variance contribution of the three 
factors to the model was 51.3%. After the panel discus-
sion and soliciting expert advice, the scale finally retained 
four factors, namely “parental basic cognition toward 
Children Snoring”, “parents’ perception of complica-
tions of Children Snoring”, “parents’ attitude towards 
Children Snoring” and “parents’ concern and preven-
tion of Children Snoring”; The two sub-dimensions of 
“parental basic cognition toward Children Snoring” and 
“parents’ perception of complications of Children Snor-
ing” together form the “parents’ knowledge of Children 
Snoring” dimension. The loading values for each item are 
shown in Table 2.

Confirmatory factor analysis
The preliminary four-factor model based on KAP the-
ory was tested using CFA; analyses were conducted 
in AMOS23.0. CFA allows investigators to specify a 
hypothesized factor structure in advance and then test 
it, thereby determining how well the proposed model fits 
the data. The initial model was not a good fit for the data; 
adjustments to the model were made based on modifica-
tion indices. The results of every modification are shown 
in Table 3.

The goodness-of-fit indices were x² = 796.90; df = 266; 
x²/df = 2.99; RMSEA = 0.06; CFI = 0.94; NFI = 0.92; 
GFI = 0.90. The literature on structural variance sug-
gests x²/df less than 3, values of RMSEA less than 0.06, 
and CFI、NFI、TLI greater than 0.90 the model fits well 
[37]. The model fit is shown in Fig. 2.

Reliability
(a) Internal consistency reliability
We used Cronbach’s α to assess the consistency and sta-
bility of the instrument. A Cronbach’s α value > 0.80 usu-
ally indicates good internal consistency [38].

After retaining two decimals, the overall Cronbach’s 
α was 0.93 (Table 2), which indicated that the scale has 
good internal reliability.

(B) test‑retest reliability
We used intra-class correlation coefficient to indicate the 
stability of a scale, and a scale is considered stable when 
the intra-class correlation coefficient for Test-retest reli-
ability is greater than 0.75 [34, 39]. To calculate the Test-
retest reliability of the scale, the scale was administered 
again to 38 parents 2 weeks after the initial survey.

The intra-class correlation coefficient of the scale is 
0.92(95%CI:0.85 ~ 0.95), which indicates that the scale 
has good Test-retest reliability.

(C) composite reliability
Table 3 shows that all the Composite Reliability (CR) val-
ues of four factors exceed 0.80. Previous research proved 
that CR values > 0.80 are excellent for the evaluation of 
the scale combination reliability [40]. Combining Cron-
bach’s α and CR, the Knowledge-Attitude-Practice Scale 
of Parents scale has a high level of reliability.

Validity
(a) content validity
The content validity of the scale is assessed through a 
content validity index (CVI) derived by experts. Each 
expert was asked to assess the relevance of each item 
to its corresponding dimension. The CVI of the scale 
(S-CVI) was calculated as the mean CVI across items. 
Generally, when the number of experts is six or more, 
and when the Item-SCV (I-SCV) is above 0.78 and the 
S-CVI is above 0.80, the content of the scale reflects well 
what is measured [41].

In this study, the S-CVI was 0.91 and the I-CVI ranged 
from 0.86 to 1.00, indicating good content validity of the 
scale.

(b) convergence validity
Convergence validity can be assessed in terms of the 
standardized factor loadings of each measured variable in 
the model relative to the latent variable, the average vari-
ance extracted (AVE) for each dimension, and the relia-
bility. Table 2 shows that the standardized factor loadings 
of the measured variables ranged from 0.61 to 0.84, all 
above 0.50, indicating that each latent variable is highly 
representative of the topic to which it belongs [42]. In 
addition, the AVE of each latent variable was greater than 
0.50 and the combined reliability CR was greater than 
0.8, indicating good convergence validity [43].

Table 3  Model fitting indexes of the knowledge-attitude-
practiceof parents towards children snoring scale

χ2/df: values between 1and 3 indicate a good model fit. GFI: Adjusted goodness 
of fit index; values ≥ 0.90 indicate a good model fit. CFI Comparative fit index; 
values ≥ 0.90 indicate a good model fit, NFI Normed fit index; values ≥ 0.90 
indicate a good model fit, RMSEA Root mean square error of approximation; 
values < 0.06 indicate a good model fit

Item χ2/df GFI CFI NFI RMSEA

Initial fit 3.85 0.88 0.91 0.89 0.07

The first modification 3.46 0.89 0.93 0.91 0.06

The second modification 3.19 0.89 0.94 0.91 0.06

The third modification 2.99 0.90 0.94 0.92 0.06
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(c) Discriminant validity
The dimensions were all significantly correlated with 
each other (p < 0.001) and the correlation coefficients 
between the dimensions were all less than the principal 
square root value of AVE except for F1 and F2 (Table 4). 

F1 and F2 are both subdimensions of ‘knowledge’ dimen-
sions, so it is reasonable that the correlation coefficients 
between them are higher than the principal square root 
of AVE. When F1 and F2 are treated as one dimension 
to calculate the discriminant validity, the correlation 

Fig. 2  Confirmatory factor analysis of the scale

Table 4  The discriminant validity of each factor

**p < 0.001, The lower triangle is the dimensional Pearson correlation; AVE The average variance extracted for each dimension

F1 F2 F3 F4 F1 F2 F3

F1 1.00 - - - F1 1.00 - -

F2 0.83 ** 1.00 - - F2 0.36** 1.00 -

F3 0.38 ** 0.33** 1.00 - F3 0.57** 0.40** 1.00
F4 0.53 ** 0.56** 0.39** 1.00 the square root 

of AVE
0.76 0.72 0.73

the square root 
of AVE

0.71 0.82 0.72 0.73 When F1 and F2 are treated as one dimension
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coefficient is lower than the AVE’s principal square root. 
The above results suggest that the latent variables of this 
scale are not only somewhat correlated with each other 
but also differentiated from each other, indicating that 
the scale has good discriminant validity.

Discussion
Snoring in childhood is often ignored by parents and may 
develop into childhood or adult OSAHS, which threatens 
their health seriously [44, 45]. Available assessment tools 
for children’s snoring can diagnose the disease through 
rapid screening [21, 22, 24]. Or it can facilitate the iden-
tification of snoring in children by raising knowledge of 
snoring in children among primary care physicians [26, 
46], dentists [27], and pediatricians [47]. However, these 
tools are applied at the professional healthcare stage, 
neglecting the earlier presence of the family as the first 
line of defense in children’s healthcare. By raising the 
level of parental awareness of children’s snoring, parents 
will be able to change their attitudes and take a scientific 
approach to children’s snoring and promote the preven-
tion or treatment of children’s snoring, thereby promot-
ing children’s health. For example, when a child snores 
at night due to adenotonsillar hypertrophy [19], par-
ents can realize the link between the two and bring the 
child for treatment on time. By making parents aware of 
the role that obesity plays in children’s snoring, parents 
will be able to focus on weight control in their children 
[48, 49]. This study developed and tested the reliability 
and validity of the first instrument to assess the level of 
knowledge, attitude, and practice of children’s parents in 
the community regarding Children Snoring. This scale 
is a valuable supplement to existing assessment tools for 
children snoring. It takes the parents of snoring children 
as the starting point and focuses on the value of the fam-
ily in the prevention, diagnosis, and treatment of children 
snoring. This scale will help clinicians and researchers to 
determine the content and focus of their future educa-
tional work.

The scale consists of 25 items covering parental basic 
cognition toward Children Snoring, knowledge of com-
plications, and attitudes and practices towards Children 
Snoring. Factor analyses support the subscale structure 
and we present preliminary evidence supporting the psy-
chometric properties of the scale.

Since there is no validated scale for the parental per-
ception of Children Snoring, the calibration validity test 
was not conducted in this study.

Limitations
The limitations of this study are that firstly we recruited 
participants from Henan Province, China. Future 
research should evaluate the psychometric properties of 

this measure in other regions and countries. Finally, this 
study lacks other scales as external criteria to assess the 
criterion validity of this scale. Future research should 
explore criterion validity.
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