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Abstract

Subject: This study aimed to validate the Japanese version of the Child’s Sleep Habits Questionnaire (CSHQ-J) and identify
which factors affect the CHSQ-J total score.

Methods: The participants were 3158 children (aged 4-12 years) and their parent/guardian, as community samples from large,
medium-sized, and small cities. Each parent/guardian filled in the questionnaire set (CSHQ-J, Pittsburgh Sleep Quality Index, demo-
graphic data: family structure, sleep environment, participants’ present illness, and economic information); we also collected 51 clin-
ical samples from our facility to calculate the cutoff score. According to the age of the participants in the original CSHQ (4—
10 years), validation was assessed statistically via exploratory and confirmatory factor analyses and internal consistency (verified
by Cronbach’s o). Multivariate analysis was conducted to identify factors affecting the CSHQ-J total score.

Results: We received responses from 2687 participants (response rate: 85%) and analyzed 1688 participants who were the age of
the original CSHQ participants. The alpha coefficients of each subscale of the CSHQ-J ranged from 0.43 to 0.68. The cutoff score
was 48 (sensitivity: 0.69, specificity: 0.79). The confirmatory and exploratory factor analyses did not converge. Multivariate analysis
showed that the factors that significantly influenced the CSHQ-J total score were co-sleeping, supplemental sleep, and child’s age.
Present illness, especially adenoids, also significantly influenced CSHQ total score.

Conclusions: The CSHQ-J has adequate internal consistency and is useful for screening for pediatric sleep disorders. Supplemen-
tal sleep, habit of co-sleeping, and child’s age should be considered when using the CSHQ-J as a screening tool for sleep problems in
children.
© 2022 The Japanese Society of Child Neurology Published by Elsevier B.V. All rights reserved.

Keywords: Pediatrics; Sleep; Validation study; Habits; Questionnaires; Multivariate analysis

* Corresponding author at: Department of Pediatrics and Child Health, Kurume University School of Medicine, 67 Asahi-machi, Kurume-shi,
Fukuoka 830-0011, Japan.
E-mail address: yushiro@med.kurume-u.ac.jp (Y. Yamashita).

https://doi.org/10.1016/j.braindev.2022.06.003
0387-7604/© 2022 The Japanese Society of Child Neurology Published by Elsevier B.V. All rights reserved.


https://doi.org/10.1016/j.braindev.2022.06.003
mailto:yushiro@med.kurume-u.ac.jp
https://doi.org/10.1016/j.braindev.2022.06.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.braindev.2022.06.003&domain=pdf

596 R. Ishii et al. | Brain & Development 44 (2022) 595-604

1. Introduction

Sleep disorders in children are not rare—at least 25%
of children or toddlers experience sleep disorders [1-3].
The sleep duration of children is decreasing worldwide,
and that of Japanese children is the shortest in the world
[4-6]. Previous studies have reported that pediatric sleep
disorders or sleep difficulty are related to obesity [7],
mental ill health such as anxiety and depression, emo-
tional and behavioral problems, and decreasing cogni-
tive function and academic performance [8-10]. Ranum
et al. reported an association between short sleep dura-
tion and increased risk of future emotional disorder
symptoms in both boys and girls, and between reduced
sleep duration and behavioral disorder symptoms in
boys [11]. Vriend et al. reported that a change in sleep
duration can have significant consequences for chil-
dren’s daytime functioning, such as academic perfor-
mance [12]. Thus, the influence of pediatric sleep
disorders and their early detection should be considered.

There are many internal and external factors that
could influence children’s sleep [13]. Internal factors
include age, gender, present illness such as a develop-
mental disorder, obstructive sleep apnea or sleep disor-
ders themselves, and habits such as supplementary
sleeping and exercising. Among children with neurode-
velopmental disorders, >80% have sleep disorders.
Specifically, children with autism spectrum disorder
have difficulty falling asleep as well as staying asleep
[14-16]. External factors include parental factors (par-
ents’ sleep quality and work timing [night-shift duty],
co-sleeping) and environmental factors (using electronic
devices, economic status). Parents’ health-related bad
habits or low health literacy can reduce their child’s
sleep time. Parents’ low health literacy may lead to them
putting a television in the bedroom, thus increasing the
risk of sleep disturbance [17]. It is also known that chil-
dren’s sleep is affected by parental sleep and work tim-
ing, and bedroom lighting [18-22]. Sleep hygiene is
associated with an earlier bedtime for adolescents, and
night lights (i.e., video games, phone calls, internet) have
been reported to lead to a late bedtime [23]. In fact,
screens such as televisions and smartphones (and other
smaller screens) reduce children’s sleep time by 18 min
and 20.6 min, respectively [24]. In summary, both inter-
nal and external factors have significant effects on chil-
dren’s sleep, and thus need to be considered during
pediatric sleep assessment.

There are many devices to assess children’s sleep, as
well as several scales to evaluate pediatric sleep charac-
teristics, including polysomnography (PSG), actigraphy,
sleep logs, and questionnaires. PSG and actigraphy are
objective and useful in assessing the quality and quantity
of sleep physiologically; however, these methods are
highly specialized and expensive. In contrast, sleep logs
and sleep questionnaires are inexpensive and simple sub-

jective measures that can detect sleep duration and sleep
problems equally as well as PSG and actigraphy [25].
The Child’s Sleep Habit Questionnaire (CSHQ) is
widely used and validated in many countries as a
parent-reported sleep questionnaire for children [26-
30]. The CSHQ is designed based on the general clinical
symptoms described in the International Classification
of Sleep Disorders (ICSD) and has appropriate internal
consistency and a cutoff score of 41. However, this
CSHQ cutoff score is controversial. A recent study
reported that the Portuguese version of the CSHQ has
a cutoff score of 48 [30]. Furthermore, few studies have
examined the factors that affect the CSHQ total score.
Few sleep questionnaires have been internationally stan-
dardized in Japan, and the CSHQ has not yet been
validated.

The present study aimed to validate the Japanese ver-
sion of the CSHQ (CSHQ-J), calculate the cutoff score,
and identify the factors that affect the CSHQ-J total
score.

2. Methods
2.1. Procedures and participants

We conducted a cross-sectional survey from January
2017 to December 2017 without performing any inter-
vention. The participants’ ages ranged from 4 to
12 years. We surveyed two different groups of partici-
pants—community samples and clinical samples—for
the validation of the CSHQ-J. We sent the face sheet
and two questionnaires (the CSHQ-J and the Japanese
version of the Pittsburgh Sleep Quality Index (PSQI-
J)) to the children and their parents/guardians. In both
groups, we excluded subjects who had already been
diagnosed with sleep disorders or received intervention.
The translation and back-translation necessary for vali-
dation had already been carried out by Doi et al. with
the author of the original article [31]. Before starting
the present study, we received permission to use the
translated questionnaire. This study conformed to the
ethical standards of the Helsinki Declaration and was
approved by the Medical Ethics Committee of the Kur-
ume University School of Medicine (approval no.
16183).

The community samples were chosen via classifica-
tion based on the population size—large (>0.5 million),
medium-sized (>0.15 million), and small cities (<0.15
million) —to prevent deflection. We selected the nursery
school, kindergarten, and elementary school from each
area (four nursery schools, seven kindergartens, and
four elementary schools), explained the aim of this study
to their respective managers, and acquired consent for
participation before starting the survey. We also
explained the research outline to the children’s parents
using a document that described the study aim, guaran-
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tee of anonymity, and voluntary participation. Consid-
ering the daylight hours of the season, we surveyed the
community samples for 1 month (February 1-28,
2017). The completed questionnaires were submitted
by the children or their parents to their teachers during
the investigation period and sent to the research man-
ager from each facility. To analyze the test-retest relia-
bility, the CSHQ-J was sent to other principals and
parents (n = 30) who had agreed to participate voluntar-
ily; their completed questionnaires were collected
2 weeks later for the second time.

The clinical samples comprised 51 outpatients treated
at Kurume University Hospital over the course of 1 year
(January 1-December 31, 2017); it was suspected during
the pediatrician’s examination or interview prior to
treatment that all of these outpatients had sleep disor-
ders. Considering the possible effects of intervention,
changing environment, or disease, we excluded the fol-
lowing participants: 1) those who had moved house
within the last 1 month; 2) those who were already on
medication or intervention for sleep disorders; 3) those
who had been diagnosed with depression or bipolar dis-
order. We did not exclude subjects with developmental
disorders such as attention deficit hyperactivity disorder.
We explained the methodology of the present study by
letter or interview and obtained informed consent from
all participants.

2.2. Measures and instruments

2.2.1. Face sheet

We enclosed a face sheet in an envelope to collect
information on the participants’ background character-
istics. The collected data comprised children’s informa-
tion (gender, age, present illness, area), lifestyle (daily
breakfast consumption, smart media use), sleep environ-
ment (whether they co-sleep, bed type and size, supple-
mental sleep while on holiday), economic status
(parents’ job specifications [night-shift duty], income),
and family information (structure [e.g., single parent],
history). The income data item followed the Japanese
National Census Classification. We did not collect iden-
tifying information about the participants. We also
excluded physical data such as body weight, height,
and academic performance from the face sheet.

2.2.2. Japanese version of the Children’s sleep habits
questionnaire

The CSHQ is a parent/guardian-reported question-
naire for children aged between 4 and 10 years [26].
The total score is calculated as the sum of 33 questions.
A cutoff score of 41 (sensitivity: 0.80, specificity: 0.72) is
used to identify the probability of sleep problems. A
parent or guardian chooses one of the three
frequencies— Usually” (5-7 nights/week), ‘“Some-
times” (2-4 nights/week), and ‘“Rarely” (0-1 nights/

week)—to answer questions about their child’s sleep in
the previous week or during the most recent typical
week if their child’s sleep was disrupted in the previous
week for a specific reason, such as a cold. The parent/-
guardian also reports, for each item, whether the behav-
ior in question is a problem for them using the following
response options: yes, no, not applicable. The CSHQ
contains 56 items (questions) related to common sleep
behaviors and yields both a total score and a score for
each of the following ecight subscales (Supplemental
material 1): Bedtime Resistance (six items), Sleep-onset
Delay (one item), Sleep Duration (three items), Sleep
Anxiety (four items), Waking During the Night (three
items), Parasomnia (seven items), Sleep-disordered
Breathing (three items), and Daytime Sleepiness (eight
items). Some items are reversed (1, 2, 3, 10, 11, and
26) so that a higher score is indicative of a more dis-
turbed sleep. A high CSHQ total score suggests a high
likelihood of sleep problems and sleep disturbance.

2.2.3. Pittsburgh sleep quality index

Buysse et al. [32] established the PSQI for adults,
which is a self-reported measure of sleep quality and dis-
turbances over the previous month. The PSQI comprises
seven component scores (scored 0-3) that are added to
yield one global score between 0 and 21, with higher
scores indicating poor sleep quality. The PSQI com-
prises 19 items that evaluate the seven components of
sleep quality—Subjective sleep quality, Sleep latency,
Sleep duration, Habitual sleep efficiency, Sleep distur-
bances, Use of sleeping medication, and Daytime dys-
function. The cutoff score is 5.5. The PSQI-J was
validated in 2000 and is used to screen for primary
insomnia (sensitivity: 85.7%, specificity: 86.6%) [33].

2.3. Statistical analysis

Analyses were carried out using JMP and Stata soft-
ware, version 15. P values of <0.05 were considered sig-
nificant. The returned questionnaires were checked for
completeness and excluded from the analysis if any data
for the CSHQ-J calculation were missing. Only data for
participants aged 4-10 years were analyzed, in accor-
dance with the participant age of the original CSHQ.
The internal consistency of the 33 scoring items and sub-
scales was assessed using Cronbach’s o—values for
Cronbach’s o between 0.70 and 0.90 are generally con-
sidered adequate [34,35]. The cutoff score was deter-
mined as having the best diagnostic confidence using
the Youden index for the receiver operator characteristic
curve (ROC), with the sensitivity and specificity also cal-
culated using the curve [36]. Regarding the prevalence of
sleep disorders, reference was made to previous studies
in Japan (23.5%) [2]. Spearman’s coefficients were com-
puted to determine the test-retest reliability by resurvey-
ing 30 volunteers 2 to 4 weeks after the initial survey. We
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characterized the community samples based on the face
sheet information and calculated the mean CSHQ-J
total score. The influences of participant characteristics
on the CSHQ-J total score were examined by multivari-
ate analysis with a multiple regression model. We also
conducted uni- and multivariate analyses to identify fac-
tors that affected the CSHQ-J total score, from the face
sheet data (children’s information including lifestyle,
family’s information including economic status, and
environmental information including co-sleeping) and
the PSQI-J.

2.4. Exploratory and confirmatory factor analyses

A confirmatory factor analysis of the community
samples was carried out based on the factor structure
of the original CSHQ as a specified model. The compar-
ative fit index (CFI), Tucker-Lewis index (TLI), and
root mean square error of approximation (RMSEA)
were used as measures of the fit of the model. A CFI
and TLI > 0.95 and a RMSEA < 0.05 were considered
to indicate a good fit. A moderate fit was indicated by
a CFI and TLI > 0.90 and a RMSEA < 0.08. Because
the original model did not fit well (neither index was
converged), an exploratory factor analysis of the com-
munity samples was carried out. Furthermore, a confir-
matory factor analysis of the same sample was also
carried out on a model arrived at via exploratory factor
analysis.

3. Results
3.1. Basic characteristics

Among 3158 participants (community samples), 2687
returned completed questionnaires (response rate: 85%).
We excluded participants for whom some CSHQ-J items
were not answered, and excluded participants aged
11 years or older to match the participant age specified
in the original CSHQ. The final number of community
samples was 1652. The community samples had a mean
age of 93.9 + 21.7 months and a negligible gender differ-
ence (49.7% were male). The mean CSHQ-J total score
was 43.5 + 6.0; as the age increased, the mean CSHQ-
J total score decreased (47.5 at 4 years, 41.2 at 10 years).
The mean CSHQ-J total score was higher among chil-
dren with an illness than among those without an illness
(Table 1).

The largest percentage of participants (46.8%) lived in
a middle-sized city. With respect to lifestyle, 95.3% and
93.5% of participants ate breakfast daily and used smart
media, respectively. With respect to sleep behavior,
57.9% slept on futons and 53.6% co-slept. The mean
CSHQ-J total score was higher among those who had
a co-sleeper (46.0) than those who did not (40.6). The
economic status item was not answered by 38.6% of

Table 1
Basic characterization of community and the mean CSHQ-J total
score.

Community Sample

N (%) CSHQ-J Mean (SD)

Total 1652 43.5 (6.0)
Gender Male 832 (49.7) 43.4 (6.0)

Female 803 (49.3) 43.6 (6.1)

No answer 17 (1.0)
Age distribution
4y.0 60 (3.6) 47.5 (7.8)
Sy.o 275 (16.6) 45.5(5.4)
6y.o0 266 (16.1) 44.7 (6.6)
7y.0 254 (15.4) 43.2 (5.3)
8y.o 272 (16.5) 429 (5.9)
9y.0 259 (15.7) 424 (5.7)
10y.0 266 (16.1) 41.2 (5.3)
Present illness
None 1369 (82.9) 43.2 (5.7)
Adenoid 16 (0.1) 47.6 (10.3)
Allergy 181 (11.0) 43.9 (6.7)
Asthma 98 (5.8) 45.5(7.1)
Epilepsy 6(0.4) 42.7 (5.8)
DD 29 (1.8) 46.6 (9.5)
Duplication 46 (2.8)

SD: Standard Deviation. y.o: years old, DD: Developmental Disorder.

the parents; therefore, income was based on the average
income in Japan ($44,000). Most children (86.2%) lived
with their parents, while 13.8% had either one parent or
neither—19.4% of the parents were night-shift workers
and 23.4% were suspected to have sleep disorders (PSQI
total score >5.5) (Table 2).

3.2. Internal consistency (Cronbach’s o, test—retest
reliability )

The internal consistency of the CSHQ-J total score
was 0.76 in the community samples, which was higher
than that of the CSHQ [26]. The Cronbach’s o of each
subscale in the community samples ranged between
0.42 (Subscale 5) and 0.68 (Subscale 8) (Table 3). The
test—retest reliability correlation coefficient for the
CSHQ-J total score was 0.73.

3.3. Cutoff score and clinical samples

Among the 51 clinical samples from our hospital, we
selected 36 clinical samples that matched the participant
age of the original CSHQ for the calculation of the cut-
off score. The mean age of the clinical samples was 90.
4 + 20.2 months. However, the clinical samples had a
high male ratio (72.2%). The mean CSHQ-J total score
in the clinical samples (52.2 4+ 8.9) was significantly
higher than that in the community samples (43.5 4+ 6.0
). The CSHQ-J cutoff score with the highest sensitivity
and specificity was 48 (sensitivity: 69.44%, specificity:
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Table 2
Characterization of community sample and the mean CSHQ-J total score.

Community Sample

N (%) CSHQ-J Mean (SD)
Environment
Area Urban 447 (27.1) 42.8 (6.0)
Middle city 773 (46.8) 43.7 (5.8)
Rural 432 (26.2) 43.9 (6.3)
Lifestyle
Taking a breakfast Everyday 1574 (95.3) 43.4 (6.0)
Not everyday 74 (4.5) 45.8 (5.9)
Smart-media use Yes 1545 (93.5) 43.6 (6.1)
No 91 (5.5) 42.1 (4.9)
Sleep Environment
Kinds of bed Bed 683 (41.3) 43.1 (5.9)
Futon 957 (57.9) 43.7 (6.1)
Cosleeper Yes 885 (53.6) 46.0 (6.1)
No 767 (46.4) 40.6 (4.4)
Supplemental sleep Yes 683 (41.3) 44.8 (6.4)
No 965 (58.4) 42.6 (5.5)
Economic status
Income No answer 637 (38.6)
Below 30 thousand dollars 120 (7.3) 43.7 (5.5)
30-50 thousand dollars 259 (15.7) 44.1 (5.9)
50-75 thousand dollars 284 (17.2) 43.2 (6.6)
75-100 thousand dollars 202 (12.2) 43.7 (5.0)
Above 100 thousand dollars 150 (9.1) 43.1 (6.2)
Family
Family structure
Live with both parents 1424 (86.2) 43.5 (6.0)
Single-parent or neither 228 (13.8) 43.3 (6.2)
Night shift worker Yes 321 (19.4) 44.4 (6.9)
No 1331 (80.6) 43.3 (6.2)
PSQI score of parent
Above 5.5 387 (23.4) 45.0 (6.2)
Below 5.5 927 (56.1) 42.8 (5.7)
Table 3
Comparison of internal consistencies in community samples. (CSHQ-J
& American’s CSHQ).
Internal Consistency (N)
Japan American®® ‘8_ 3
Total Score 0.76 (1652) 0.68 (NA)
Subscales o
1.BedtimeResistance 0.65 (1652) 0.70 (441) S
2.Sleep Onset Delay NA NA
3.Sleep Duration 0.66 (1652) 0.69 (459) =
4.Sleep Anxiety 0.56 (1652) 0.63 (432) £8
5.Night Wakings 0.42 (1652) 0.54 (437) éo
6.Parasomnias 0.51 (1652) 0.36 (425)
7.Sleep Disordered Breathing 0.60 (1652) 0.51 (439) 9 |
8.Daytime Sleepiness 0.68 (1652) 0.65 (437) °
NA: not applicable.
o
o 4
0 . : c 5 T T T T
78.93 %, area under curve (AUC): 0.795), . which was - - 050 prm .
higher than the cutoff score of the original CSHQ 1- Specificily
. . . . Area under ROC curve = 0.7945
(Fig. 1). Using this CSHQ-J cutoff score of 48, the esti-
mated prevalence of sleep problems in the community Fig. 1. The receiver operator characteristic curve (ROC) for cut-off

score. The CSHQ-J cutoff score (48) is sensitivity: 69.44%, specificity:

3 0
sample of Japanese children was 21.1%. 78.93%, area under curve (AUC):0.795.
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3.4. Factor analysis

We tried to confirm the model fit using the previous
index, which the CSHQ study suggested as the 8-factor
model [26]. However, it did not fit well in each index
and RMSEA because the original model did not con-
verge. Thus, we conducted exploratory and confirma-
tory factor analyses, which also did not converge.

3.5. Uni- and multivariate analyses

In the univariate analysis, age (months), area, present
illness (asthma, adenoid, developmental disorder), daily
breakfast consumption, sleep environment (bed type
and size, supplemental sleep, co-sleeper), parent/s job
(night-shift duty), and parents with a high PSQI score
had significant differences, which contributed to the
mean CSHQ-J total score. In the multivariate analysis,
the factors with significant differences were age, present
illness (asthma, adenoid), bed type, daily breakfast con-
sumption, supplemental sleep, co-sleeper, and the PSQI
total score. In these results, the presence of a co-sleeper
contributed the most to the CSHQ-J total score, fol-
lowed in order by supplemental sleep, age, and PSQI
(Table 4).

4. Discussion

In this study, we validated the CSHQ-J and investi-
gated the factors influencing the CSHQ-J total score.
The reliability of the CSHQ-J was confirmed by an
appropriate internal consistency and high correlation
coefficient of test-retest reliability. Furthermore, we
identified 48 as an appropriate cutoff score to screen
for pediatric sleep disorders in Japan. Our factor analy-
sis did not converge well with the original 8-factor struc-
ture, and our exploratory factor analysis result also did
not converge. Multivariate analysis revealed that the
factors that strongly influenced the CSHQ-J total score
were age, co-sleeping, present illness, and PSQI score.

We carried out a confirmatory factor analysis of the
CSHQ-J using the original factor structure, but the
result did not converge with the structure; similarly, in
studies performed in other countries, the confirmatory
factor analysis did not fit well with the original factor
structure [27-30]. Owens et al. designed the CSHQ based
on common clinical symptoms given in the ICSD, and
elected to group items together conceptually according
to presenting symptom constellations rather than to rely
on a statistical procedure to derive empirically related
subscales [26]. Therefore, some studies report that the
CSHQ might be a more suitable screening tool for a
clinical group, and that there are cultural differences in
how sleep behaviors and patterns are understood or in
the very nature of such behaviors/patterns [29]. This
may be the reason that the confirmatory factor analysis

did not fit well with the original factor structure, and
that the exploratory factor analysis also did not con-
verge. Recent studies have reported that Cronbach’s o
values were compared appropriately in the CSHQ study,
and most were suboptimal [27,30]. For example, the
Cronbach’s o value in each country ranged between
0.68 and 0.81 [27]. Thus, the Cronbach’s o value of
the CSHQ-J (0.76) was also suboptimal with adequate
internal consistency.

The CSHQ has a cutoff score of 41 for screening a
child’s sleep disorder, and a high CSHQ score indicates
more sleep problems. Schlarb et al. reported that a high
percentage (46%) of children had a CSHQ score higher
than the original cutoff, and suggested that this high per-
centage could be an indicator of the need for a different
cutoff score for children in Germany [28]. Our commu-
nity sample had a higher mean CSHQ-J total score
(43.5) than the original cutoff (41). In addition, 66.8%
of community samples had a CSHQ-J total score higher
than the original cutoff (data not shown). Therefore, we
set the Japanese cutoff score at 48 (sensitivity: 69.44%,
specificity: 78.93%, AUC: 0.795), which is higher than
the original CSHQ cutoff but the same as the Portuguese
CSHQ cutoff reported in a study of 148 Portuguese chil-
dren aged 2-10 years [30]. Using our CSHQ-J cutoff
score of 48, the prevalence of sleep problems in the com-
munity sample of Japanese children (21.1%) was similar
to that of the reference (23.5%) [2]. There are several rea-
sons for this high CSHQ-J cutoff score. There is a high
prevalence of co-sleeping in Asia; only 4% of children
in Asia fall asleep on their own in their own bed, com-
pared with 57% in Western countries [37]. In Japan,
co-sleeping is a traditional practice and is more likely
to be common among younger Japanese children—at
least 70% of infants reportedly sleep with their parents
[38,39]. Our dataset also shows a high prevalence of
co-sleeping (Supplemental material 2). Furthermore,
the CSHQ includes items about co-sleeping: “Child
needs parent in the room to fall asleep” and “Child falls
asleep in parent’s bed or sibling’s bed”, which may have
influenced the high cutoff score of the CSHQ-J. For
these reasons, the Japanese cutoff score of 48 may be
suitable for screening sleep disorders in Japanese
children.

It is important to identify the factors that cause pedi-
atric sleep disturbances. Our multivariate analysis found
several factors that affected the CSHQ-J total score,
including co-sleeping. Previous studies have reported
that co-sleeping between children and parents influences
the child’s sleep practice and sleep quality or emotion.
Co-sleeping is reportedly associated with children find-
ing it difficult to go back to sleep when they wake during
the night [40]. Furthermore, co-sleeping with the mother
negatively affects the child’s sleep quality by increasing
partner-influenced arousal [41]. However, increasing
sensory contact through co-sleeping and proximity
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Table 4

Univariate and multivariate analysis of variables expected to contribute to CSHQ-J total score.

Univariate analysis

Multivariate analysis

Variables (Ref) R.C S.E P-value 95% C.1 R.C S.E P-value 95% C.1
Children’s own information
Gender (male) —-0.26 030 0.387 —0.84 ~ 0.33
Month Age -0.07 0.01 p<0.001 03~1.89 —-0.04 0.01 p<0.001 —0.06~-0.03*
Present illness
Epilepsy —-0.83 246 0.737 —5.65 ~ 4.00
Allergy 0.45 047 0.343 —0.48 ~ 1.38
Asthma 2.97 062 p<0.001 1.75~4.19 1.66 0.61 p<0.001 047 ~2.85%
Adenoid 4.11 1.51 p<0.001 1.16 ~ 7.07 5.41 1.6 p <0.001 227 ~8.55*
DD 3.15 .12 p<0.001 095~ 5.36 0.68 .15  0.552 —1.57 ~ 2.94
Environment
Area
Urban Ref Ref
Middle city 0.93 036 p<0.001 0.23~1.63 —0.06 037 0.862 —0.78 ~ 0.66
Rural 1.1 0.4 p<0.001 03~1.89 0.04 042  0.931 —0.78 ~ 0.85
Lifestyle
Breakfast (not everyday) 2.45 0.71  p <0.001 1.05 ~ 3.85 1.51 0.72  0.037 0.09 ~ 2.92 *
Smart-media Use (No) —1.46 0.65 0.024 —2.73 ~ 0.19 —-1.5 0.67 0.025 —2.82 ~-0.19 *
Sleep environment
Kind of bed (bed) —-0.59 030 0.052 —1.18 ~ -0.01 —0.63 031 0.043 —-1.23 ~ -0.02 *
Bed size Single Ref Ref
Semi-double 1.65 049 p<0.001 0.69 ~ 2.62 0.56 0.52  0.282 —0.46 ~ 1.59
Double 2.34 0.35 p<0.001 1.65~ 3.03 0.68 0.38  0.077 0.07 ~ 1.43
More 3.09 0.56 p<0.001 199 ~4.19 1.34 0.61  0.029 0.14 ~ 2.54 *
Cosleeper (No) —448 028 p<0.001 —5.03~-3.93 —-3.06 035 p<0.00l -—3.75~-2.38%*
Supplemental sleep (No) -2.16 0.3 p < 0.001 —2.74 ~ -1.58 -2 0.3 p < 0.001 —2.59 ~-141*
Economic status
Income No answer Ref

<3.0 million yen 0.28 0.61  0.648 —0.91 ~ 1.46

3.0-5.0million yen  0.75 0.45 0.100 —0.14 ~ 1.63

5.0-7.5million yen = —0.22 0.44 0.611 —1.08 ~ 0.64

7.5-10million yen 0.33 0.49  0.509 —0.64 ~ 1.3

>10 million yen —-0.33 055 0.553 —1.41 ~ 0.76
Family
Single-parent (Yes) —0.26 043 0.548 —1.10 ~ 0.58
Nightshift worker (No) -1.16 037 p<0.00l -1.8 ~—-042 —-0.63 037 0.086 —1.36 ~ 0.09
PSQI total score 0.39 0.07 p<0.001 0.26 ~0.52 0.3 0.06 p<0.001 0.18~042%*

Ref: Reference, R.C: Regression Coefficient, S.E: Standard Error, 95% C.I: Confidence Interval®, DD: Developmental Disorder. *: Significant

difference on multivariate analysis.

between the child and parent can have emotional bene-
fits such as reducing the child’s night-related fear [42]. In
short, there is a debate between the advantages and dis-
advantages of co-sleeping.

Children’s physical and neurodevelopmental illnesses
also contributed to a high CSHQ-J total score in our
study. The CSHQ includes items about sleep-
disordered breathing. Children with uncontrolled
asthma reportedly have high CSHQ scores [43], and ade-
notonsillectomy reportedly reduces children’s sleep dis-
turbance by alleviating their respiratory problems [44].
In the multivariate analyses, present illness, especially
adenoids, also significantly influenced CSHQ total
score. These reports may support our finding of an asso-

ciation between children’s present illness and the CSHQ-
J total score. However, in contrast with our findings,
Matsuoka et al. reported that children with developmen-
tal disorders have significantly higher CSHQ total scores
and poor sleep quality (higher parasomnia and sleep
breathing subscale scores) than children with typical
development [45]. Further research is needed to explain
this difference between studies.

Our findings also showed that having a parent with a
low sleep quality (high PSQI score) was significantly
associated with a higher CSHQ-J total score. However,
it is unclear whether parents’ sleep quality causes chil-
dren’s sleep disturbance, as the correlation between par-
ents’ and children’s sleep is controversial. Some studies
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report that parents’ sleep is qualitatively influenced by
their children’s sleep [42], while others report that par-
ents’ sleep behaviors (bedroom sharing and bedtime
latency) negatively influence children’s sleep behaviors
[46]. Considering these associations, children with a high
CSHQ-J total score should be assessed regarding present
illness (asthma, adenoids), parental sleep quality, and
co-sleeping.

Our study has some limitations. First, there is the
possibility of a bias in our survey. We surveyed 3158
community samples and analyzed the data of 2124.
The response rate was 85% (2687 samples), and
20.9% of the responses were excluded (563 samples)
as these lacked some of the data needed to calculate
the CSHQ-J score. This might have caused selection
bias. Second, we surveyed children aged between 4
and 12 years and their parents, which is different from
the distribution of the CSHQ study by Owens et al.
[26]. Therefore, we also excluded participants 11 years
or older (472 samples) to match the participant age
of the original CSHQ. In our findings, the child’s age
significantly affected the CSHQ-J total score, possibly
because of the influence of the Japanese co-sleeping
habit. Moreover, few reports have investigated the cut-
off score based on each child’s age. Considering these
reasons, we may need to select the CSHQ-J cutoff score
by age. Finally, it is often reported that smart media or
smartphone usage affects children’s sleep—Yoshimura
et al. reported that the short viewing distance when
one is recumbent has a positive correlation with a poor
sleep state, low sleep efficiency, and long sleep latency
[47]. However, in our study, smart media usage was
not significantly associated with the CSHQ-J total
score. In addition, we did not evaluate the relationship
between children’s smart media usage time and the
CSHQ-J total score. Therefore, further research is
required.

In conclusion, the CSHQ-J is a reliable and valid
screening instrument for pediatric sleep disorders and
has a higher cutoff score (48) than the CSHQ (41).
According to our analysis, the CSHQ-J total score is
strongly influenced by several factors such as habit of
co-sleeping, child’s age, and present illness. Thus, these
factors should be considered when treating children with
sleep disorders.
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