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Abstract
A Chinese version of the sleep disturbance scale for children (SDSC) has been validated for 5 to 16-year
olds. However, the assessment tool of sleep disturbance in infants and young children from mainland
China is relatively rare and limited, and clinicians cannot objectively, accurately, and comprehensively
screen for early detection and intervene to treat them.

Background:To evaluate the reliability and validity of SDSC among infants (aged 6 months to 36 months)
in mainland China, and to provide a reference for expanding the application of the SDSC for the Chinese
infants (SDSC-I).

Methods: From April to November 2021, parents of infants from Fuzhou, Quanzhou, Longyan, Sanming
and Nanping in Fujian Province completed the SDSC which is speci�cally for infants and toddlers. The
reliability and validity of the scales were estimated by item analysis, standard Cronbach's alpha
coe�cient, exploratory factor analysis (EFA), con�rmatory factorial analyses (CFA) and other
measurement characteristics.

Results: 432 out of 469 samples were valid. Through item selections and exploratory factory analysis, the
SDSC-I concluded 6 dimensions (Disorders of Initiating Sleep, Disorders of Maintaining Sleep, Sleep
Hyperhidrosis, Sleep Breathing Disorders, Parasomnias, and Non-Restorative Sleep and Excessive
Somnolence) including 23 items. Cronbach's α coe�cient of the scale was 0.863, for the 6 dimensions
were within 0.576–0.835. The values of parameters for content validity of the scale were: IR = 0.87, I-CVI 
> 0.78, Kappa value > 0.74, S-CVI/UA = 0.87, S-CVI/Ave = 0.98. Principal component analysis revealed that,
the KMO value was 0.84, the factor loading of items ranged from 0.328–0.849, with 6 factors of
eigenvalue > 1, which could explain 58.274% of the total variance. The results of the con�rmatory factor
analysis showed: χ2/DF was 3.556, RMSEA was 0.077, CFI was 0.809, and SRMR was 0.070.

Conclusions: The SDSC-I has been proved to be reliable and valid, and it can assess the sleep problems
of infants in a comprehensive and detailed manner. Therefore, the scale is useful for early screening and
adetection of sleep disorders by clinicians, and is worthy of popularization and application.

Introduction
Healthy sleep in children plays an important role throughout their development, especially for physical
growth, immune function, brain development, mental health, child temperament and personality
maturation. Sleep problems is not only closely related to cognitive, emotional and behavioral
developmental problems in childhood, but also is one of the important risk factors for chronic diseases
such as hypertension, obesity, anxiety disorders and depression in adulthood [1–2]. These physiologic
and psychological processes change over the life course, especially in the �rst 5 years[3]. Although sleep
problems are common in childhood but easily overlooked. A meta-analysis showed that the prevalence of
sleep problems for children in mainland China was 37.6% (95% CI: 34.3–40.9%), with 33.3% in infants,
38.9% in preschoolers, and 43.7% in school-age children [4]. Infancy and early childhood are critical
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periods for the development of sleep and the formation of healthy sleep patterns and habits in children.
Few pediatricians in mainland China have received formal training in sleep medicine during medical
school or residency. The practitioners have been shown to inadequately address sleep issues during
routine well-child health care and to underdiagnose sleep problems. As a result, pediatricians are not able
to effectively and con�dently screen patients for sleep problems and provide sleep-related counseling.
Therefore, early screening for sleep problems in infants and toddlers can help to correctly identify the
diagnosis and treatment of sleep disorders.

Since in 2011 Spruyt et al.[5] conducted a comprehensive review of the overall de�ciencies of pediatric
questionnaires in sleep, many existing tools have been further developed and evaluated by sleep
researchers worldwide.There are 144 "tool"-studies (70 tools) published aiming at investigating sleep in
primarily 6–18 years old per parental report[5]. In 1996, Bruni et al.[6] developed a 26 item Likert-type
rating scale (Sleep Disturbance Scale for Children: SDSC) used and validated in an Italian population of
1304 children. The SDSC appears to be a useful tool for assessing the sleep disturbances of school-age
children in both clinical and non-clinical populations. In 2013, they used it to assess the psychometric
properties of the SDSC in an population of healthy preschool children (range 3–6 years) in Italian. This
further veri�es that the SDSC has a good reliability and validity for use in studies of sleep in young
children[7]. In the same year, Huang et al.[8] translated the SDSC and tested its reliability and validity in
3525 children aged 5–16 years. The results showed that its psychometric properties are also
satisfactory,and it could be used as an epidemiological screening tool for parent-reported sleep disorders
in Chinese school-age children.In 2019, Lecuelle et al.[9] �rstly validated the SDSC for French
preschoolers (aged 6 months to 4 years). The convergent validity and internal reliability of a 22-item
SDSC for young children (SDSC-Y) were acceptable.Subsequently, Romeo et al.[10] applied a 22-item
version of the SDSC to a convenience sample of 193 Italian infants and toddlers (aged 6–36 months),
and a 19 items questionnaire eventually formed was encouraged for the evaluation of sleep problems.

Research �ndings on factors affecting children's sleep are inconsistent, and there is no clear de�nition of
sleep disorders in children, and the concepts of sleep disorders and sleep problems as proper nouns are
vague [4, 8]. Studies on children's sleep in mainland China have also gradually increased in recent 20
years, but there are fewer relevant assessment tools, Most of the tools queried general sleep problems in
childhood. Especially for early screening of younger children, a more objective and comprehensive
assessment tool still is missing. The SDSC was a parent-report scale for screening sleep disturbances
within the preceding 6 months, it has been validated used in sleep studies in different languages such as
Australian [11], Persian [12], Indonesian [13], Flemish [14], Brazilian Portuguese [15], Portuguese[16],
Finnish [17], Malay [18]and Turkish[19]. In 2017, the “Guideline for sleep hygiene among children aged 0 
~ 5 years” was published in mainland China [20], recommending the "Brief Infant Sleep Questionnaire
(BISQ)[21]" and the " Children’s SleepHabits Questionnaire (CSHQ) [22]" as screening tests for children's
sleep. Nevertheless, BISQ was mainly used to assess the children's sleep, such as sleep ecology, infant
daytime, nighttime sleep patterns, bedtime, hours of nighttime and number of night wakings[23].
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Therefore, this present study was primarily to assess the psychometric property of the SDSC in an
chinese population of infants and toddlers (6 ~ 36 months), which assist pediatricians in early screening
and diagnosis of sleep disturbances in young children at a community hospital.

Methods
Sampling

From April to November 2021, community hospitals in Fuzhou, Quanzhou, Longyan, Sanming and
Nanping in Fujian Province were selected for sampling using convenience sampling method. Ethical
approval was approved by the Fujian Medical University Union Hospital, Scienti�c Research Ethics
Committee (approval date and decision number: 2021KY131 ).And informed consent was acquired from
all parents of infants included in our study.

Participants

Parents of healthy infants and toddlers aged 6 months to 3 years were selected to exclude children with
psycho-behavioral developmental abnormalities,rheumatoid-immune and oncological diseases, or who
were using drugs anti-epileptic, antihistamine, benzodiazepines,etc. that could affect their sleep
structure.Children with developmental, physical or mental disabilities or receiving medication such as
antihistaminic drugs, antiepileptic drugs, glucocorticoids, melatonin) were excluded, as these factors may
affect sleep architecture includind sleep cycles of REM and NREM sleep.

The SDSC-I based on the SDSC

The SDSC adapted in the present study was authorized by Oliviero Bruni. The translation and adaptation
of the scale were performed independently by six senior experts, including a pediatric neurologists, a
health care physicians, a pediatric psychiatrists, a pediatric psychiatrists, an English language specialist
and a nurse. They were 3 males and 3 females; their ages ranged from 45 to 56 years with an average
age of (50.3 ± 3.9) years. The entries were revised, screened, and evaluated for validation. All specialist
independently provided the clarity score between one and four for each item to evaluate the content
validity of the scale. Drawing on previous sleep questionnaires, particularly the recent validation of the
Italian SDSC (a 19-item version) and French SDSC-Y (a 22-item version), we �nally removed two
items(sleepwalking and hypnagogic hallucinations). Meanwhile, the “hypnic jerks“ and “rhythmic
movement disorder” were combined into one item. And a item (Needs parent in room to sleep) has been
added, resulting a 23-items questionnaire. It investigates the occurrence of sleep disturbance during the
preceding 6 months and each item is scored in a 5-point Likert-type scale. A sociodemographic data form
was �lled out by parents, it included the date of birth, gender, developmental history and medical history
(i.e., past or present diseases, therapies, etc) of the children.

2.4 Statistical analysis
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The normality of the data was examined by using the ShapiroeWilks test. The Manne-Whitney U test was
used for two groups( children aged 6 ~ 23 months and children aged 24 ~ 36 months) as previous
study[10]. Item analysis was used to test the appropriateness of the items. The subjects were ranked in
descending order of their total scores. The �rst 27% (96th participant with a score of 48) and all
participants with a score of ≥ 48 were classi�ed as "high group". The next 27% (96th subject with a score
of 37) and all subjects with a score ≤ 37 were classi�ed as "low group". The content validity of the scale
was evaluated using inter-rater reliability(IR), item-content validity index(I-CVI), scale-content validity
index(S-CVI), universal agreement S-CVI(S-CVI/UA), average S-CVI(S-CVI/Ave) and Kappa value [24–26].
The reliability analysis of the scale were evaluated by the Cronbach alpha, inter-item correlation, and
internal correlation consistency. The T-score table was prepared similar to that in the original study by
converting the mean scores of the scale into T-scores using the following formula: T-score = 50+(value-
mean)/standard deviation* 10. A child with T-score > 70 was considered to have a signi�cant sleep
disorder [14]. Con�rmatory factorial analyses(CFA) was performed by a structural equation model.
Comparative �t index (CFI) value > 0.80 were considered a moderate �t[27]. The root mean square error of
approximation (RMSEA) value and standardized RMR (SRMR) < 0.08 acceptable [28]. The data analysis
were performed using SPSS Version 21.0 and Mplus version 8.3 software. P < 0.05 was considered to be
signi�cantly for this statistical analysis.

Results
Participants

The average age of the 432 children was 2years 1months ± 7months ranging from 6 months~3 years.
The mean age for 242(56.02%) boys was 2years with (standard deviation =6months), the mean age for
190(43.98%) girls was 2years with (standard deviation =7months) . The rates for 188 infants <24 months
was 43.5%.

Reliability analysis

The Cronbach's alpha value for the 23 items scores was 0.838, indicating a good reliability of the scale.
The Cronbach’s alpha value for all dimensions ranged from 0.576 to 0.835. Except for item 1 and 24,
item-total correlations were greater than 0.3. After eliminating any of these two item, the alpha was
unchanged(see Table 1).

Table 1  Item-total correlation analysis and Exploratory Factor Analysis of the SDSC-I
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  Item-total
correl

Alpha if
deleted

Variance
Explained(%)

Factor
loading

Factor 1: Disorders of initiating sleep (DIS)     11.747  

D1.Sleep duration 0.155  0.839    0.463 

D2.Sleep latency 0.423  0.830    0.328 

D3.Going to bed reluctantly 0.511  0.826    0.679 

D4.Di�culty to fall asleep 0.610  0.821    0.721 

D5.Needs parent in room to sleep 0.351  0.835    0.849 

D6.Anxiety when falling asleep alone 0.412  0.835    0.817 

Factor 2: Disorders of Maintaining Sleep
(DMS)

    11.129   

M7.Night awakenings more than twice 0.431  0.830    0.586 

M8.Di�culty to fall asleep after waking 0.518  0.827    0.660 

M9.Noctural hyperkinesia 0.473  0.829    0.419 

Factor 3: Sleep Hyperhidrosis (SHY)     10.994   

H10.Falling asleep sweating 0.473  0.828    0.837 

H11.Night sweating 0.497  0.827    0.824 

Factor 4: Sleep Breathing Disorders (SBD)     9.061   

B12. Breathing problems 0.344  0.834    0.765 

B13.Sleep apnoea 0.229  0.837    0.806 

B14.Snoring 0.418  0.831    0.603 

Factor 5: Parasomnias (PARA)     8.112   

P15.Startles or jerks while falling asleep 0.456  0.830    0.668 

P16. Sleep terrors or Nightmares 0.551  0.826    0.735 

P17.Sleeptalking 0.368  0.833    0.545 

P18.The child grinds teeth during sleep 0.257  0.836    0.421 

Factor 6: Non-Restorative Sleep and
Excessive Somnolence (NRSES)

    7.232   

N19.Unusually di�cult to wake up in the
morning

0.282  0.836    0.638 

N20.Feeling tired with non-restorative sleep 0.445  0.831    0.787 
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N21.Sleep paralysis 0.387  0.833    0.773 

N22.Daytime somnolence 0.381  0.833    0.664 

N23.Sleep attacks 0.276  0.845    0.543 

A Shapiroe-Wilks test of the total scale and subscale scores demonstrated a non-normal distribution.The
correlation analysis was performed by nonparametric Spearman Rho.The correlation between
subscale(DIS, DMS, SHY, SBD, PARA and NRSES) of the SDSC-I were <0.40, except a correlation between
DIS and DMS was 0.525. Between the total score and subscales, a strong correlation was observed
ranging from 0.501(SBD) to 0.820(DIS). 

Construct validity

This scale was suitable for EFA using geomin rotation,with KMO value=0.82 and Bartlett's test of
sphericity of χ 2 value=3088.36(P<0.001). Based on the eigenvalues, a six-factor solution explained
58.27% of the total variance.The factor loads of all the items varied between 0.328(item2) and
0.849(item5). The 23-item scale, the factor loadings and the 6 factors are depicted in Table 1. In the
model described in CFA, χ2/DF=3.556, CFI =0.809, SRMR=0.070, and the RMESA=0.077 values were
determined. The factor loading of the 23 items was from 0.22 to 0.87(see Figure 1). The factor structure
of the chinese SDSC in infants was consistent with previous studies and appeared to be compatible.

Content validity

The inter-rater reliability of the SDSC-I was 0.87, I-CVI being >0.78, Kappa values >0.74, S-CVI/UA being
0.87, S-CVI/Ave being 0.98, all met the requirements, and the scale content validity was ideal presented in
Table 2.

Table 2 Content validity analysis of each item for Chinese version of SDSC-I
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Item Expert Rating (score) I-CVI Kappa

A B C D E F    

D1 4 3 4 4 4 4 1.00  1.00 

D2 4 4 4 4 4 4 1.00  1.00 

D3 3 3 4 3 3 4 1.00  1.00 

D4 4 4 3 3 3 4 1.00  1.00 

D5 3 3 4 2 4 4 0.83  0.81

D6 3 2 4 3 4 3 0.83  0.81

M7 4 3 4 3 4 3 1.00  1.00 

M8 4 4 4 3 4 3 1.00  1.00 

M9 4 4 4 4 4 3 1.00  1.00 

H10 4 4 4 4 3 3 1.00  1.00 

H11 4 4 4 3 3 4 1.00  1.00 

B12 3 3 4 4 3 3 1.00  1.00 

B13 3 3 4 4 4 3 1.00  1.00 

B14 4 4 4 3 4 3 1.00  1.00 

P15 4 4 4 2 4 4 0.83  0.81 

P16 4 4 4 3 4 4 1.00  1.00 

P17 4 4 4 3 4 4 1.00  1.00 

P18 4 3 4 4 3 4 1.00  1.00 

N19 4 4 4 3 4 4 1.00  1.00 

N20 4 4 4 3 4 4 1.00  1.00 

N21 3 3 4 3 4 3 1.00  1.00 

N22 4 4 4 3 3 4 1.00  1.00 

N23 4 4 4 3 4 4 1.00  1.00 

Item Analysis

According to the total score, the critical ratio method was used to divide 27% into the high group (n = 132,
≥48 points, numbered 2) and the low group (n = 129, ≤37 points, numbered 1), and t-tests were
conducted to examine the differences between the two groups on each entry score. The results showed
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statistically signi�cant differences between the high and low subgroups (P < 0. 05, see Table 3),
indicating a strong differentiation in each dimension.

Table 3 Item analysis for Chinese version of SDSC-I

Item high group low group t P

D1 1.61±0.627 1.27±0.48 4.85  <0.001 

D2 3.3±1.089 1.95±0.774 11.56  <0.001

D3 2.99±1.169 1.47±0.638 13.14  <0.001

D4 3.12±1.153 1.35±0.525 16.04  <0.001

D5 4.76±0.594 3.28±1.576 9.98  <0.001

D6 4.36±1.12 2.1±1.468 13.93  <0.001

M7 2.8±1.298 1.45±0.637 10.73  <0.001

M8 2.05±1.036 1.09±0.28 10.35  <0.001

M9 4.26±0.879 2.26±1.241 14.95  <0.001

H10 3.03±1.278 1.29±0.575 14.27  <0.001

H11 2.67±1.275 1.19±0.452 12.56  <0.001

B12 1.39±0.749 1.00±0.00 6.04  <0.001

B13 1.15±0.502 1.00±0.00 3.47  0.001

B14 1.97±1.018 1.2±0.422 7.99  <0.001

P15 1.99±1.008 1.21±0.408 8.26  <0.001

P16 2.38±0.937 1.3±0.494 11.65  <0.001

P17 1.86±0.909 1.23±0.459 7.02  <0.001

P18 1.48±0.776 1.1±0.327 5.23  <0.001

N19 1.85±1.129 1.16±0.556 6.25  <0.001

N20 1.7±0.863 1.04±0.231 8.56  <0.001

N21 1.52±0.842 1.02±0.151 6.60  <0.001

N22 1.68±0.859 1.09±0.317 7.38  <0.001

N23 1.55±0.775 1.21±0.51 4.24  <0.001

Scale score distribution
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The minimum scores of the scale was 23, and for the subscales of DIS, DMS, SHY, SBD, PARA, and
NRSES was 6, 3, 2, 3, 4, and 5, respectively.And the maximum scores of the total scale and subscales
were 78, 27, 15, 10, 11, 15, and 20, respectively.And correspondingly, The percentages of the lowest scores
were: 0.20%, 0.70%, 6.5%, 37.5%, 58.3%, 22.2%, 48.8%, and the percentages of the highest scores were: 0.
20%, 0. 70%, 0.20%, 3.5%, 0.20%, 0.70%, 0.20%, all of which were low. All the total scores demonstrated
left-tailed distribution (Wilk's W=0.973, P=0.000)(see Figure 2). Differences in total score by age and
gender were not found.

Other measurements

As previously done in the similar studies [10], most of the infants (62.0%) slept >9 h per night and that
none slept <5 h. 59.7% of the young children fell asleep 30min after going to bed. The highest prevalence
of frequencies of parent-reported sleeping disturbances symptoms was item5 (77.3%) , and the lowest
was item1(0.2%) and item13(0.2%)(see Table 4). The analysis of the respondents' compliance and the
completion time of the scale showed that most of the parents could �ll out the questionnaire issued in
this study and complete it within 10-15 min, and the return rate of the questionnaire was over 90%. 

Table 4  Frequencies (%) of parent-reported sleeping disturbances in infants.
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Item Never Occasionally

1~2x/month

Sometimes

1~2x/week

Often

3~5x/week

Always

D1 62.000  33.100  4.600  0.200  0.000 

D2 13.900  45.800  23.400  8.800  8.100 

D3 32.200  37.300  16.900  8.600  5.100 

D4 33.600  37.300  15.300  9.300  4.600 

D5 6.900  8.800  6.900  14.800  62.500 

D6 23.400  14.800  8.300  12.700  40.700 

M7 37.300  38.900  9.700  9.700  4.400 

M8 64.100  25.000  7.900  2.300  0.700 

M9 11.100  22.200  12.300  30.600  23.800 

H10 42.400  26.900  13.900  9.000  7.900 

H11 50.200  27.800  10.600  7.400  3.900 

B12 88.200  7.600  2.800  0.900  0.500 

B13 95.600  3.000  1.200  0.200  0.000 

B14 62.000  28.000  6.700  2.300  0.900 

P15 55.800  35.600  4.900  3.000  0.700 

P16 40.500  44.400  10.600  4.200  0.200 

P17 58.100  32.900  6.900  2.100  0.000 

P18 78.900  16.400  3.500  1.200  0.000 

N19 73.600  14.400  7.200  3.000  1.900 

N20 78.200  15.700  4.600  1.400  0.000 

N21 85.200  10.900  3.000  0.500  0.500 

N22 75.900  18.800  4.200  0.900  0.200 

N23 74.100  19.200  5.600  1.200  0.000 

Discussion
The main objective of the present was to assess sleep disturbance in infants and toddlers using the
SDSC in chineslanguage. The validity and reliability was investigated by a modi�ed version of the SDSC
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(SDSC-I). The 23-item SDSC-I consists of six factors (DIS, DMS, SHY, SBD, PARA, and NRSES) was highly
reliable and compatible.

In the present study, the SDSC �rstly was applied for infants and toddlers within 3 years old in mainland
China. Sleep problems are prevalent in chinese preschool and school-age children. Common sleep
problems included di�culty falling asleep, enuresis, night waking, teeth grinding, sleep breathing disorder,
night terrors, open mouth breathing, sleep talking, nightmares, night sweats, and daytime sleepiness[29].
Children's sleep is affected by signi�cant socio-cultural differences. The existing sleep assessment tools
for children are mainly applicable to preschool or school-age children, and most of them are limited to the
assessment of a speci�c sleep problem, which cannot truly and comprehensively re�ect the sleep
problems of infants in China[30]. The clinical evidence demonstrated that pediatric sleep disturbances
overlap with each other[10]. The SDSC not only evaluates sleep duration and sleep behavior habits, but
also assesses sleep disorder-related problems, which is more bene�cial for early screening of sleep
disorders in clinical practice. The SDSC is currently used in China only to evaluate school-age children
aged 5–16 years[8], but it has been used abroad to assess preschool-age children[9–10]. The �rst SDSC
reliability test conducted by Huang et al.[8] on children in mainland China revealed good internal
consistency of the scale (Cronbach's α = 0.81). Our study showed that the SDSC-I scale has acceptable
and stable internal consistency with a Cronbach′s α coe�cient of 0.847, slightly higher than the results of
previous research from chinese scholar[8], and similar to the French population and Italian population[9–
10]. The internal consistency of all the dimensions was largely consistent across the infants and school-
age children in china[8]. This study indicate that the SDSC-I therefore has a good reliability for evaluating
sleep disturbance in chinese infants.

This study demonstrated that a strong correlation was found between each dimension of the SDSC-I
scale and the total score, with all the correlations more than 0.5. It indicated that the factors (DIS, DMS,
SHY, SBD, PARA, and NRSES) were consistent with the clinical concept, as previously reported [9–10].
Except for item 1, the correlation coe�cient values were all greater than 0.5 between each item and the
corresponding dimension. Therefore, our study showed that the dimension in which the entry was located
was reasonable, and suggested that the scale had a good construct validity. According to the exploratory
factor analysis, six factors with eigenvalues greater than 1 were extracted, which was basically consistent
with the �ndings of Italian and French scholars [9–10]. And all six areas of sleep disorders based on
clinical concepts and previous studies were helpful for clinicians to identify areas that require more in-
depth investigation[10]. The factor loadings of all the item ranged from 0.328 to 0.849, which was similar
to the results (from 0.26 to 0.91) in previous French study population and slightly lower than the results
(from 0.50 to 0.87) in the Italian population. Six-factor model in the present study matched the theoretical
constructs of the six dimensions designed by the SDSC-I, indicating that the scale has a good structural
validity.

The current international classi�cation of sleep disorders is based on the "The Third Edition of the
International Classi�cation of Sleep Disorders (ICSD-3)" in 2014, identifying seven categories[31]:
insomnia disorders; sleep related breathing disorders; central disorders of hypersomnolence;



Page 13/20

circadian rhythm sleep-wake disorders; parasomnias; sleep related movement disorders; other sleep
disorders.Insomnia in children is usually reported by parents or other caregivers and is mainly
characterized by going to bed reluctantly, frequent awakenings during the night and di�culty to fall
asleep alone. In addition to nocturnal symptoms, daytime symptoms of functional impairment such as
fatigue, irritability, hyperactivity and impulsivity, and daytime sleepiness may also result from night sleep
di�culties[32]. The 23-items version of the SDSC in our study is also a revised version of the original
SDSC as Lecuelle et al.[9] And Romeo et al.[10]. In the SDSC-I, we therefore removed three items regarding
sleepwalking and hypnagogic hallucinations. However, bruxism was retained due to results of a research
on sleep problems in children in Mainland China[4, 29–30]. Bruxism is reported to be poorly prevalent in
French and Italian infants and toddlers. Nevertheless, it is common among infants and young children in
mainland China[29]. Furthermore, rhythmic movement disorder and hypnic jerks are frequently
misinterpreted by parents in French population as the child being agitated, or turning several times in bed
when unable to fall asleep[9]. On the contrary, parents in mainland China, as well as researchers of sleep
problems, are more concerned about: whether children wake up frequently, restless sleep, leg movements,
bruxism, hyperhidrosis, snoring, night awakening, apnea, choking or asping, mouth breathing, sleep
talking, nightmare, enuresis, trouble falling asleep, or other problems during sleep[4]. For instance, chinese
parents of young children pay particularly close attention to bruxism at this age years, and they often
associate bruxism with ascariasis or other diseases. Therefore, bruxism are retained after consulting
parents and specialists. Although national and cultural differences lead to some slight inconformity in
the application of the SDSC, the scale is also illustrated good applicability.

Compared with a previous study of Romeo et al.[10], 58.5% of infants in our group slept 9 ~ 11 h, higher
than the Italian population (46.6%). A sleep latency < 30 min to fall asleep was demonstrated for 59.7% of
the chinese infants vs. 54.5% of the Italian. The incidence of bedtime resistance and di�culty falling
asleep among chinese infants was lower than that in Italian infants (13.6% vs 20.9% and 13.2% vs 16.6%,
respectively). Chinese infants and toddlers are awake more infrequently during the night (13.6% vs
20.9%) and present nocturnal hyperkinesia (13.2% vs 16.6%). Snoring was found similarly in chinese and
Italian population (5.7% vs 4.8%). As for parasomnias, a prevalence of 3.1% of sleep talking was reported
in our research (vs. 3.5% in the Italian research), and frequent twitching or jerking of legs was reported in
54.4% among chinese infants, signi�cantly higher than Italian (24.0%). This may be related to the fact
that Chinese parents prefer to sleep in the same bed with their children. As studies have shown Chinese
children need to be held or patted to sleep by their parents[33]. Sweating while falling asleep and during
sleep was reported respectively for 16.9% (vs. 7.7%) and for 11.3% (vs. 8.4%). It may be related to high
parental concern about night sweating or excessive warmth in children in mainland China. Interestingly,
parents of chinese infants often associate excessive sweating with vitamin D de�ciency or physical
weakness (a symptom of Traditional Chinese medicine). The percentage of T-score greater than 70 was
higher than in the Italian population (4.6% vs. 3.6%) and similar to that of chinese school-age children in
the previous study (4.1%).Our study showed that 10.9% of infants and toddlers were within the critical
range of 61–70 points,12% in the Italian study were within that critical value. The in�uencing factors
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relevant to sleep disorders or sleep problems in children vary widely from study to study and may be
closely related to sociocultural, climatic environment, individual or family factors[29].

Several limitations of our study were need to be acknowledged: a) The sensitivity and speci�city of the
scale could not be calculated in our study because of lacking a patient group with sleep disorders. Due to
methodological issues, the rates of sleep disorders determined in this study cannot be used as
epidemiological data[19]; b)The parents may be lack of awareness and attention to sleep problems
because of social, familial, cultural and environmental factors. Therefore, data collected from parental
reports had a potential recall bias[8]; c) Our study also has some statistical validation limitations such as
lack of test-retest �delity,comparison of different age groups andmulti-group modeling CFA[9]. The
potential sleep-related problems could be evaluate by pediatricians easily adminstrating, scoring and
interpretating the SDSC-I, which would be conducive to address the prevention of sleep disorders[8].

Conclusions
The SDSC-I has been proved to be as good as versions reliable and valid in other languages, and it can
assess the sleep problems of infants in a comprehensive and detailed manner. Therefore, the scale is
useful for early screening and adetection of sleep disorders by clinicians, and is worthy of popularization
and application. This study is one �rst step to apply the SDSC to Chinese infants, and further research is
performed to provide a more in-depth assessment of sleep disorders like polisomnography or actigraphy.
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Figure 1
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Model path analysis diagram.

Figure 2

Distribution of the SDSC-I total score.


