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Abstract

Objective: This study examined cross-informant associations between parent-reported sleep difficulties and teacher-rated cognitive
disengagement syndrome (CDS) and attention-deficit/hyperactivity disorder (ADHD) symptoms in school-aged children.

Method: Participants were 291 children aged 6-12 years from public elementary schools in Taiwan. Parents completed the Children’s Sleep
Habits Questionnaire, and teachers rated CDS, ADHD inattention (ADHD-IN), hyperactivity/impulsivity (ADHD-HI), and
internalizing/externalizing problems. Hierarchical regressions examined unique associations between sleep domains and symptom
dimensions while accounting for age, gender, and overlapping symptoms.

Results: Daytime sleepiness was uniquely associated with CDS (B = .14, p = .002), whereas parasomnia symptoms were uniquely associated
with ADHD-IN (B8 =.09, p =.040). No sleep domain was uniquely associated with ADHD-HI.

Conclusions: Findings provide cross-informant evidence of partially differentiated sleep correlates of CDS and ADHD-IN, highlighting the
importance of examining specific sleep domains rather than global sleep problems.

Introduction

Cognitive disengagement syndrome (CDS), formerly referred to as sluggish cognitive tempo (SCT), is characterized by excessive daydreaming,
mental confusion, slowed behavior, hypoactivity, and difficulties maintaining alertness (Becker et al., 2023). Historically, CDS symptoms were
conceptualized as part of the inattentive symptom domain of attention-deficit/hyperactivity disorder (ADHD) and were proposed to
characterize a distinct inattentive subtype (Milich et al., 2001). However, accumulating evidence indicates that CDS can be empirically
differentiated from both ADHD inattention (ADHD-IN) and hyperactivity/impulsivity (ADHD-HI) symptoms, despite meaningful overlap,
particularly between CDS and ADHD-IN (Becker, Leopold, et al., 2016; Becker et al., 2023). Although CDS is moderately associated with ADHD-
IN, evidence indicates that CDS shows unique associations with internalizing symptoms, social difficulties, academic impairment, and other
areas of functional impairment after accounting for ADHD symptom dimensions (Barkley, 2014; Becker, Leopold, et al., 2016). Identifying
clinical and behavioral characteristics that show differential associations with CDS, ADHD-IN, and ADHD-HI may therefore help further clarify
the concept boundaries among these related but overlapping symptom dimensions (Becker, Leopold, et al., 2016; Lee et al., 2014). Sleep
problems are particularly relevant in this regard because they are associated with both ADHD and CDS (Knouse & Becker, 2025; Koriakin et al.,
2015), while emerging evidence suggests that certain sleep-related difficulties, particularly daytime sleepiness and difficulty waking, may be
particularly relevant to CDS, although findings vary across sleep measures and informants (Koriakin et al., 2015; Fredrick et al., 2022).

Sleep problems are common during childhood and are associated with difficulties in attention, behavior, cognitive functioning, and academic
performance (Astill et al., 2012; Dewald et al., 2010). Importantly, childhood sleep problems are multidimensional rather than reflecting a
single, unitary construct (Owens et al., 2000; Mindell & Owens, 2015). Commonly assessed domains include bedtime resistance, sleep-onset
delay, short sleep duration, nighttime awakenings, sleep-disordered breathing, and daytime sleepiness, including difficulty waking in the
morning and frequently falling asleep during daytime activities (Owens et al., 2000). Distinguishing among these domains may be particularly
important when examining CDS and ADHD because different symptom dimensions may show different patterns of association with specific
aspects of sleep disturbance (Becker et al., 2014; Knouse & Becker, 2025).

ADHD Symptoms and Sleep Problems

Children with ADHD experience higher sleep difficulties than children without ADHD across a range of subjective sleep measures, although
findings from objective sleep measures have been less consistent (Cortese et al., 2009; Diaz-Romaén et al., 2016). Meta-analytic evidence
indicates higher levels of bedtime resistance, sleep-onset difficulties, nighttime awakenings, morning awakening difficulties, sleep-disordered
breathing, and daytime sleepiness among children with ADHD (Cortese et al., 2009). However, associations between specific ADHD symptom
dimensions and particular sleep problems appear less consistent (Becker et al., 2018; Mayes et al., 2009; Wagner & Schlarb, 2012). Mayes et
al. (2009) found that children with ADHD combined-type had more overall sleep problems than children with ADHD inattentive type, whereas
daytime sleepiness was highest in the inattentive group. Some studies have linked ADHD-HI symptoms with broader nighttime behavioral
sleep difficulties, although associations with specific sleep domains have been inconsistent and may be attenuated after accounting for
psychiatric comorbidity (Becker et al., 2018; Willoughby et al., 2008). ADHD-IN symptoms have also been associated with daytime sleepiness,
although the strength and specificity of this association appear to vary across developmental periods and samples (Willoughby et al., 2008;
Langberg et al., 2020). More broadly, reviews and meta-analyses emphasize substantial heterogeneity in sleep functioning among children
with ADHD and highlight the importance of considering specific sleep domains, comorbidities, medication status, and assessment methods
when interpreting these associations (Cortese et al., 2009; Diaz-Roman et al., 2016). Thus, although ADHD symptoms are clearly associated
with sleep difficulties, evidence for distinct associations between ADHD-IN or ADHD-HI and particular sleep domains remains mixed.
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CDS and Sleep Problems

A growing body of research has linked CDS to sleep-related difficulties, with particularly consistent associations emerging for daytime
sleepiness and sleep-related daytime dysfunction (Becker et al., 2014; Becker, Garner, & Byars, 2016; Fredrick et al., 2022; Langberg et al.,
2020). In a college student sample, CDS symptoms were associated with poorer sleep functioning even after accounting for ADHD symptom
dimensions (Becker et al., 2014). Among children referred to a pediatric sleep disorders center, CDS was associated with sleep problems and
daytime sleepiness (Becker, Garner, & Byars, 2016). Sleep-related characteristics, particularly sleeping more than usual, have also been
associated with CDS in large clinical samples of children with ADHD and autism spectrum disorder (Mayes et al., 2021). Using multiple sleep
assessment methods, Fredrick et al. (2022) found that adolescent CDS symptoms were associated with shorter sleep duration, later sleep
onset, poorer overall sleep functioning, sleep/wake problems, and greater daytime sleepiness, with several associations remaining after
accounting for ADHD symptoms and other relevant covariates.

The association between CDS and daytime sleepiness is conceptually plausible because several CDS characteristics, including sluggishness,
low energy, drowsiness, and mental fogginess, resemble behavioral manifestations of sleepiness (Becker et al., 2023; Langberg et al., 2014).
Nevertheless, available evidence indicates that CDS and sleep-related difficulties are associated but distinguishable behavioral problems
(Becker, Garner, & Byars, 2016; Langberg et al., 2014; Smith et al., 2019). Smith et al. (2019) used confirmatory factor analyses to demonstrate
that CDS is empirically distinct from daytime sleepiness, anxiety, and depressive symptoms, with a four-factor model providing the best fit.
Similarly, among children referred for sleep problems, CDS was moderately associated with daytime sleepiness but was not significantly
associated with specific sleep disorder diagnoses, such as behavioral insomnia or psychophysiological insomnia (Becker, Garner, & Byars,
2016). Thus, daytime sleepiness may be particularly relevant to the drowsiness, low-energy, and slowed-behavior features of CDS, while
remaining conceptually and empirically distinct from the broader CDS construct (Becker, Garner, & Byars, 2016; Langberg et al., 2014; Smith et
al., 2019).

Despite growing evidence linking sleep difficulties with CDS or ADHD, many studies in children have relied on the same informant to report
both sleep difficulties and attentional symptoms (Becker, Garner, & Byars, 2016; Mayes et al., 2021), raising the possibility that observed
associations may be partly influenced by shared-informant variance (De Los Reyes et al., 2013, 2015). Cross-informant studies examining
sleep and CDS remain comparatively limited. Koriakin et al. (2015) examined parent-reported sleep difficulties in relation to both parent- and
teacher-rated SCT in a large clinically referred sample. Sleep difficulties, measured by only four sleep difficulty items, were more consistently
associated with parent-rated SCT, whereas the association with teacher-rated SCT was not significant (Koriakin et al., 2015). The findings raise
the possibility that some previously observed associations between sleep difficulties and CDS may be influenced by shared-informant effects
and leave unclear whether specific sleep domains are associated with CDS across observational contexts. Hence, more studies are needed to
examine the associations between sleep difficulties and CDS symptoms by cross-informant design, which helps clarify the specificity of sleep-
related associations across CDS and ADHD symptom dimensions.

Current Study

The present study examined the cross-informant associations of parent-reported overall and domain-specific sleep problems with teacher-
rated CDS, ADHD-IN, and ADHD-HI symptoms in elementary school children. We were particularly interested in whether specific sleep domains
showed unique associations with each symptom dimension after accounting for overlap with the other two teacher-rated symptom
dimensions. In addition, because internalizing and externalizing problems are associated with both sleep difficulties and CDS and ADHD
symptoms (Stoppelbein et al., 2020), teacher-rated internalizing and externalizing problems were included as additional covariates. This
approach allowed a more stringent examination of whether specific sleep domains showed differential associations with CDS, ADHD-IN, and
ADHD-HI beyond broader internalizing and externalizing problems. Moreover, children in several East Asian countries have been reported to
obtain shorter sleep duration than children in many Western samples (Jeon et al. 2021; Liu et al. 2005). Examining sleep—symptom
associations in Taiwanese schoolchildren may therefore provide an informative context for evaluating whether previously reported
associations, particularly those involving daytime sleepiness, generalize beyond predominantly Western samples.

Based on prior evidence linking CDS particularly with daytime sleepiness and sleep-related daytime dysfunction, we hypothesized that parent-
reported daytime sleepiness would be uniquely associated with teacher-rated CDS symptoms after accounting for teacher-rated ADHD-IN and
ADHD-HI symptoms as well as internalizing and externalizing problems. We further examined whether specific sleep domains showed
differential associations with teacher-rated ADHD-IN and ADHD-HI after accounting for overlap among the three symptom dimensions and
broader behavioral problems. Given the mixed and limited evidence on associations between individual sleep domains and specific ADHD
symptom dimensions, we considered these domain-specific analyses exploratory.

Method
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Participants

Participants were recruited through purposive sampling from public elementary schools in New Taipei City, Taiwan, between March and June
2022. We initially recruited parents of 306 school-aged children. After excluding invalid responses, 291 valid parent-report questionnaires and
teacher-report questionnaires were both retained. One case was further excluded because the child had a history of developmental delay and
showed an extreme response pattern. Most parent respondents were mothers (78.6%, n = 228).

Table 1 presents the children's demographic characteristics. Girls accounted for 47.9% of the sample and boys for 52.1%. Children ranged in
age from 6 years 10 months to 12 years 9 months, with a mean age of 10.03 years (SD = 1.76). Approximately half of the children were in the
upper grades of elementary school. On average, children slept 8.56 hours (SD = 0.84) on school days and 9.53 hours (SD = 1.34) on weekends.
Based on the Taiwanese children's norms of the SNAP-IV (Gau et al., 2008), six children were classified as possibly meeting criteria for ADHD.
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Table 1
Participants Demographics

Parents

Father

age

Education

Under College

College or above
Mother

age

Education

Under College

College or above
Teacher

Education

College

Graduate

Behavioral Symptoms
Cognitive Disengagement Syndrome
ADHD-IN

ADHD-HI

Internalizing problems
Externalizing problems
C-CSHQ

Bedtime resistance
Sleep anxiety

Night waking
Parasomnias

Sleep breathing problems
Daytime sleepiness

ADHD: Attention-Deficit/Hyperactivity Disorder

C-CSHQ: Chinese version of the Children’s Sleep Habits Questionnaire

Mean (SD)

43.87(5.38)

85
201

41.48(4.76)

66
218

17
25

1.28(.46)
.60(.65)
29(.45)
4.47(5.34)
3.47(6.07)

1.47(.46)
1.45(.51)
1.13(.26)
1.14(.18)
1.11(.23)
1.19(.23)

Procedure
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This study was approved by the Institutional Review Board of the Chang Gung Medical Foundation in March 2021 (IRB No. 202002484A3).
After approval, the research team contacted cooperating public elementary schools and explained the study to homeroom teachers. Parents
were then recruited through classes whose homeroom teachers agreed to participate. The research team provided interested participants with
information about the study purpose, procedures, potential risks, and participant rights. Written informed consent was obtained before
questionnaire completion. Parents and homeroom teachers were asked to rate the same child’s behavioral characteristics within a two-week
period. After completing the questionnaire, participants received NT$200 (approximately US$6) as compensation.




Measures

The Chinese Version of the Cognitive Disengagement Syndrome Teacher Rating
Scale (C-CDS-TRS)

The C-CDS-TRS was 13 items from Penny et al’s (2009) Sluggish Cognitive Tempo (SCT) Rating Scale and the Kiddie SCT Rating Scale (K-SCT;
McBurnett et al., 2014), these items were incorporated to ensure a comprehensive assessment of the CDS symptom domain and enhance
content validity, each rated on a 4-point Likert scale (0 = not at all true to 3 = very true). These items showed excellent internal consistency for
CDS, ADHD-IA, and ADHD-HI symptoms from the Exploratory Factor Analyses and supported a three-factor structure: CDS, ADHD-IA, and
ADHD-HI (factor loadings .61-.89; cumulative variance 64.32%) (Dai & Hwang-Gu, 2026, in press) and showed good internal consistency
(Cronbach’s a =.95).

Chinese Version of the SNAP-IV Rating Scale (Swanson, Nolan, and Pelham, Version IV)

The Chinese version of the SNAP-IV Teacher Rating Scale was used to assess the core features of ADHD in children (Gau et al., 2009). The
scale is directly based on DSM-IV diagnostic criteria and has established clinical utility. It comprises three subscales: (1) Inattention (Items 1-
9), (2) Hyperactivity/Impulsivity (Items 10-18), and (3) Oppositional Defiant Disorder (Items 19-26). Each item is rated on a 4-point Likert
scale ranging from 0 (not at all) to 3 (very much). Previous studies support its reliability, with test-retest reliability ranging from 0.60 to 0.84
and internal consistency ranging from a = 0.88 to 0.95 (Gau et al., 2009).

Chinese Version of the Teacher’s Report Form (TRF/6-18)

The Teacher’s Report Form for Ages 6-18 (TRF/6-18; Achenbach & Rescorla, 2001) is a teacher-report measure designed to assess children’s
adaptive functioning and behavioral and emotional problems in school settings. The Chinese version of the ASEBA school-age forms was
adapted for use in Taiwan by Chen et al. (2009). Teachers rate each behavioral and emotional problem item on a 3-point scale ranging from 0
(not true) to 2 (very true or often true). The TRF yields syndrome scales as well as broadband Internalizing, Externalizing, and Total Problems
scores. The Chinese version has demonstrated good reliability, with test-retest correlations for the Internalizing, Externalizing, and Total
Problems scales of .86, .89, and .95, respectively, and test-retest correlations for most syndrome scales ranging from .80 to .90 (Chen et al.,
2009). The original TRF has also demonstrated extensive evidence of reliability and validity (Achenbach & Rescorla, 2001).

Chinese version of the Children’s Sleep Habits Questionnaire (C-CSHQ)

A simplified Chinese version was initially translated and validated by Li et al. (2007), and its psychometric properties were subsequently
examined in a large sample of Chinese school-aged children. The traditional Chinese version used in the present study was adapted from the
simplified Chinese version.

Parents or primary caregivers complete the questionnaire, which includes 33 scored items and three open-ended questions about sleep
schedules. Caregivers rated the frequency of their child's sleep behaviors during a typical recent week using a 3-point scale (1 = rarely [0-1
time per week], 2 = sometimes [2—4 times per week], and 3 = usually [5 or more times per week]). The scored items are conceptually grouped
into eight sleep domains: bedtime resistance (6 items), sleep onset delay (1 item), sleep duration (3 items), sleep anxiety (4 items), night
wakings (3 items), parasomnias (7 items), sleep-disordered breathing (3 items), and daytime sleepiness (8 items). Higher total scores indicate
more severe sleep problems.

The original CSHQ demonstrated good discrimination between children with and without sleep problems, with a recommended clinical cutoff
score of 41, a sensitivity of .80, and a specificity of .72 (Owens et al., 2000). The Chinese version demonstrated acceptable internal
consistency for the total scale (Cronbach's a =.73), with subscale reliabilities ranging from .42 to .69 (Li et al., 2007).

Data Analysis

Statistical analyses were conducted using IBM SPSS Statistics version 27. All statistical tests were two-tailed, and statistical significance was
setatp<.05.

First, descriptive statistics were calculated for demographic characteristics of the children, parents, and teachers. Second, point-biserial
correlations and Pearson correlations were used to examine associations among child age, gender, and the raw scores of the main study
variables. Third, hierarchical regression analyses were conducted to examine whether parent-reported sleep problems were uniquely
associated with teacher-rated CDS and ADHD symptoms; three hierarchical multiple regression analyses were performed. In each analysis,
age and gender were entered as the first step; parent-reported sleep problems included the six individual sleep domains, excluding sleep-onset
delay (one item) and sleep duration (internal consistency < .5), and were entered as predictors in the second step. In the third step, the
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remaining teacher-rated symptom dimensions were entered as covariates to determine whether sleep problems explained unique variance
beyond overlapping ADHD/CDS symptoms; the internalizing/externalizing problems were also included as predictors.

Specifically, in the first regression model, teacher-rated CDS was entered as the dependent variable. Parent-reported sleep problems were
entered in Step 2, followed by teacher-rated ADHD inattentive (IA) and hyperactive—impulsive (HI) symptoms in Step 3. In the second
regression model, teacher-rated ADHD-IA symptoms served as the dependent variable. Parent-reported sleep problems were entered in Step 2,
followed by teacher-rated CDS and ADHD-HI symptoms in Step 3. In the third regression model, teacher-rated ADHD-HI symptoms were
entered as the dependent variable. Parent-reported sleep problems were entered in Step 2, followed by teacher-rated CDS and ADHD-IN
symptoms in Step 3. We reported standardized regression coefficients (B); the other statistics (eg., change in explained variance (AR?) and
significance levels) were shown in the tables. Statistical significance was set at p < .05.

Results

Table 1 presents the demographic and clinical characteristics of the participants. Table 2 presents the Pearson correlations among the study
variables. Bedtime resistance and daytime sleepiness were significantly correlated with teacher-rated CDS (r = .14, p =.023;r = .23, p <.001)
and ADHD-IN (r=.17,p =.006; r =.15, p =.012 ), whereas parasomnia symptoms were significantly correlated with teacher-rated CDS (r = .13, p
=.032), ADHD-IN (r =.20, p =.001), and ADHD-HI (r = .12, p =.041). Sleep-disordered breathing was significantly correlated with both ADHD
symptom dimensions (IA: r=.17, p =.005; HI: r =.20, p = .001). Teacher-rated externalizing problems were significantly correlated with parent-
reported parasomnia symptoms (r =.13, p = .038), sleep-disordered breathing (r = .14, p =.024), and daytime sleepiness (r=.15, p =.014).

Table 2

Correlations Among Demographic Characteristics, Parent-Reported Sleep Difficulties, Teacher-Rated CDS, ADHD Symptoms, and
Internalizing/Externalizing Problems

1 1 2 3 4 5 6 7 8 9 10 11 12 13
Age -
2 Gender -.05 -
3 CDS? .07 .07 -
4 ADHD_lNa - 01 .22*** .69*** -
5 ADHD_HI? -.09 36%Fx  Q5%kx B3xAk -
6 Internal 1 -.01 56FFx BOFRx 2Rk
problem?
7 External -.05 28%Fx BT RRR JErER GOFRR ATk -
problem?
8 Bedtime =31 02 4% 7x* .08 .09 .09 -
resistance®
9 Sleep =.26%%* - .01 .02 .04 .02 .07 .04 80** -
anxiety®
10 Night waking® - .15%* -.06 .08 .02 -.06 .01 -.03  24%%  30% -
11 parasomniast —-11 -.10 3% .20%* 2% .03 J3% 0 32%kk 28kkk Jhxk -
12 Sleep breath® -.02 27%* 11 7% 20%* .01 4% 9% 14+ .10 22%kx -
13 Daytime -.08 -.03 23%%x 5% 10 .01 5% 28%% 3% .10 25%F% 6% -
sleepinessP?
CDS: Cognitive Disengagement Syndrome; ADHD: Attention Deficit/Hyperactivity Disorder; ADHD-IN: ADHD Inattention; ADHD-HI: ADHD
Hyperactivity Impulsivity;
a: assessed by the teacher; b: from parent report
* p<.05; ** P<.01; *** P<.001

Table 3 presents the hierarchical regression analyses examining the associations between parent-reported sleep difficulties and teacher-rated
CDS after controlling for age, gender, teacher-rated ADHD-IN and ADHD-HI symptoms, and internalizing and externalizing problems. The final
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model accounted for 56.5% of the variance in CDS (F (12,251) = 29.41, p < .001). Parent-reported daytime sleepiness was the only sleep
domain that remained significantly associated with teacher-rated CDS (8 =.14, p =.002). Table 4 presents the hierarchical regression analyses
examining the associations between parent-reported sleep difficulties and teacher-rated ADHD-IN after controlling for age, gender, teacher-
rated CDS, ADHD-HI, and internalizing and externalizing problems. The final model accounted for 64.7% of the variance in ADHD-IN (F(12,251)
=38.32, p <.001). Parent-reported parasomnia symptoms were the only sleep domain that remained significantly associated with teacher-
rated ADHD-IN (8 =.09, p = .040). Table 5 presents the hierarchical regression analyses examining the associations between parent-reported
sleep difficulties and teacher-rated ADHD-HI after controlling for age, gender, teacher-rated CDS, ADHD-IN, and internalizing and externalizing
problems. The final model accounted for 58.1% of the variance in ADHD-HI (F (12,251) = 31.55, p < .001). In the final model, none of the parent-
reported sleep domains remained significantly associated with teacher-rated ADHD-HI (ps > .05).

Table 3
Regression Model for Sleep Difficulties, ADHD Symptoms, and Internalizing/Externalizing Problems Predicting CDS?

Step 1 model summary Step 2 model summary Step 3 model summary

Adjusted R? = .07 Adjusted R? = .51, AR? = .42 Adjusted R? = .57, AR? = .06

B SE B t B SE B t B SE B t
Age A1 21 12 1.61 .28 .16 .08 1.73 A7 15 .05 1.12
Gender .82 74 .07 1.11 -.57 .58 -.05 -.99 -.20 .55 -.02 -.36
Bedtime 3.20 1.37 .24 2.33* .52 1.02 .04 .51 .61 .96 .05 .64
resistance®
Sleep anxiety® 218 120 -.18 -1.82 -5 89 -.05 -.67 -97 .83 -.08 -1.16
Night waking® 1.87 1.52 .08 1.23 1.91 1.12 .08 1.71 186 1.05 .08 1.78
Parasomnias® 2.43 228 .07 1.07 -143 170 -.04 -.84 -65 160 -.02 -.41
Sleep breath® 32 161 .01 .20 14 118 .01 a2 38 111 .02 .34
Daytime 4.30 1.65 .17 2.67%* 3.29 121 .13 2.73%* 360 114 .14 3.15%*
sleepinessP
ADHD_IN? 78 06 .76 1417 61 .06 .59 10.21%
ADHD_HI? -.20 .08 -.14  -2.49% -.22 .09 -.15 -2.32*
Internalizing .32 .06 .29 5.52%**
problem?
Externalizing .03 .06 .03 .53
problem?

CDS: Cognitive Disengagement Syndrome; ADHD: Attention Deficit/Hyperactivity Disorder; ADHD-IN: ADHD Inattention; ADHD-HI: ADHD
Hyperactivity Impulsivity;

a: assessed by the teacher; b: from parent report

* p<.05; ** P<.01; *** P<.001
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Table 4
Regression Model for Sleep Difficulties, ADHD-HI, CDS, and Internalizing/Externalizing Problems Predicting ADHD-IN?

Step 1 model summary Step 2 model summary Step 3 model summary

Adjusted R? = .11 Adjusted R? = .62, AR? = .50 Adjusted R?= .63, AR? = .02

B SE B t B SE B t B SE B t
Age 14 .20 .04 .68 -.02 .14 -.01 -.15 -.06 .13 -.02 -.43
Gender 2.47 .70 .21 3.53*** .62 49 .05 1.26 .79 48 .07 1.64
Bedtime 3.48 1.30 .27 2.69%* 1.57 .86 12 1.84 1.57 .84 a2 1.86
resistance®
Sleep anxiety® 213 114 -.19  -1.87 -71 75 -.06 -.95 -89 74  -.08 -1.21
Night Wakingb - .43 143 -.02 -.30 -.72 .95 -.03 -.76 -.62 .93 -.03 -.66
Parasomnias® 585 216 .18  2.71% 2.64 143 .08 185 290 141 .09  2.06*
Sleep breath® .65 1.52 .03 43 -37 100 -.02 -.37 -.28 .98 -.01 -.28
Daytime 1.54 156 .06 .99 -1.38  1.03 -.06 -1.34 -84 103 -.03 -.81
sleepinessP
ADHD-HI? .51 .06 .36 8.35%** .54 .08 .38 6.99%**
CDS? .56 .04 .58 14.77%%* 48 .05 .50 10.27%**
Internalizing 17 .05 .16 3.24*
problem?
Externalizing -.06 .05 -.06 -1.09
problem?

CDS: Cognitive Disengagement Syndrome; ADHD: Attention Deficit/Hyperactivity Disorder; ADHD-IN: ADHD Inattention; ADHD-HI: ADHD
Hyperactivity Impulsivity;

a: assessed by the teacher; b: from parent report

* p<.05; ** P<.01; *** P<.001
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Table 5
Regression Model for Sleep Difficulties, ADHD-IA* CDS, and Internalizing/Externalizing Problems Predicting ADHD-HI?

Step 1 model summary Step 2 model summary Step 3 model summary

Adjusted R? =.15 Adjusted R? = .37, AR? = .21 Adjusted R? = .58, AR? = .21

B SE B t B SE B t B SE B t
Age -.14 14 -.06 -.99 -.15 12 -.06 -1.22 -.08 .10 -.04 -.82
Gender 2.73 A8 .34 5.67*** 1.78 43 22 4.76%** .87 .36 1 2.43*
Bedtime .21 .89 .02 .24 -.88 .78 -.10  -1.12 -.48 .64 -05 -.76
resistance®
Sleep anxiety? -.38 .78 -.05 -.48 .26 .68 .03 .39 15 .56 .02 .27
Night waking® 148 99  -.09 -1.50 -1.07 8  -.07 -1.25 -60 .70 -.04 -.86
Parasomnias® 3.61 1.48 .15 2.43* 1.43 130 .06 1.09 47 1.06 .02 44
Sleep breath® 162 1.04 .09  1.56 139 90 .08 154 114 73 .07 155
Daytime .99 1.07 .06 .93 .86 .94 .05 91 -19 77 -.01 -.24
sleepinessP
cDS? -.12 .05 -.18  -2.49* -.10 .04 -.14  -2.32%
ADHD-IN? 42 .05 .60 8.35%** .30 .04 43 6.99%**
Internalizing -.10 .04 -.14  -2.59%
problem?
Externalizing .38 .03 .55 11.54%**
problem?
CDS: Cognitive Disengagement Syndrome; ADHD: Attention Deficit/Hyperactivity Disorder; ADHD-IN: ADHD Inattention; ADHD-HI: ADHD
Hyperactivity Impulsivity;
a: assessed by the teacher; b: from parent report
* p<.05; ** P<.01; *** P<.001

Discussion

This cross-informant study examined the associations of parent-reported domain-specific sleep difficulties with teacher-rated CDS, ADHD-IN,
and ADHD-HI symptoms in elementary school children while accounting for overlap among ADHD symptoms and broader internal/external
problems. The findings revealed partially differentiated patterns of association between specific sleep difficulties and CDS and ADHD
symptom dimensions. Most notably, parent-reported daytime sleepiness remained uniquely associated with teacher-rated CDS after
controlling for ADHD-IN, ADHD-HI, and internalizing/externalizing problems. In contrast, parent-reported parasomnia was uniquely associated
with teacher-rated ADHD-IN, whereas no sleep difficulties domain remained uniquely associated with ADHD-HI after adjustment for
overlapping attentional symptoms and broader psychopathology.

These findings provide preliminary evidence of potentially differentiated patterns of association between specific sleep domains and CDS and
ADHD symptom dimensions, despite the shared variance among these symptom constructs. Because the associations were observed
between parent-reported sleep difficulties and teacher-rated symptoms, they are unlikely to be attributable solely to shared-informant variance.
Nevertheless, although the cross-informant design reduces shared-rater bias, it also introduces context specificity: parents primarily observe
sleep-related behaviors and daytime functioning at home, whereas teachers observe attention, alertness, and task engagement under the
cognitive and behavioral demands of the classroom.

Daytime sleepiness and CDS

Parent-reported daytime sleepiness remained uniquely associated with teacher-rated CDS symptoms after accounting for ADHD-IN and ADHD-
HI symptoms as well as internalizing/externalizing problems. This finding extends previous research demonstrating consistent associations
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between CDS symptoms and daytime sleepiness (Becker, Garner, & Byars, 2016; Fredrick et al., 2022). More specifically, daytime drowsiness
observed by parents may correspond to several behavioral features of CDS evident in the classroom, including appearing sleepy or drowsy,
slowed thinking or behavior, mental fogginess, and difficulty maintaining alertness (Becker et al., 2023). One possibility is that this cross-
informant association reflects a partially shared dimension of reduced daytime alertness that is manifested somewhat differently across
contexts: parents may observe drowsiness or difficulty staying alert at home, whereas teachers may observe slowed, disengaged, or mentally
foggy behavior under the cognitive demands of the classroom. This interpretation is consistent with evidence that CDS ratings show some
cross-informant correspondence despite generally modest parent-teacher agreement (Becker, Leopold, et al., 2016; Burns et al., 2017; Mayes
et al,, 2023). The cross-informant association suggests that reduced daytime alertness observed in one context may be related to CDS-like
behaviors observed independently in another context.

Notably, in the fully adjusted model, daytime sleepiness was the only sleep domain uniquely associated with CDS, whereas the nighttime sleep
domains were not. This pattern suggests that, in the present sample, daytime sleepiness showed a more proximal cross-sectional association
with CDS than did the assessed nighttime sleep domains.

Parasomnia Symptoms in Relation to ADHD-IN

Teacher-rated ADHD-IN showed a unique positive association with parent-reported parasomnia symptoms after accounting for ADHD-HI, CDS,
and internalizing/externalizing problems. Previous research has documented associations between parasomnia-related symptoms and ADHD
symptoms more broadly, although the direction and mechanisms of these associations remain unclear (Vélez-Galarraga et al., 2016). Notably,
daytime sleepiness was not associated with teacher-rated ADHD-IN even when the sleep domains were considered before including CDS and
other symptom dimensions. Together with the unique association between daytime sleepiness and CDS, this finding suggests a partially
differentiated pattern of sleep correlates across CDS and ADHD-IN rather than a nonspecific association between sleep difficulties and
attention-related symptoms. This pattern broadly aligns with separate literatures linking daytime sleepiness with CDS (Becker, Garner, & Byars,
2016; Fredrick et al., 2022) and parasomnia-related symptoms with ADHD symptoms (Vélez-Galarraga et al., 2016), although previous studies
have not directly established this differential specificity.

The association with ADHD-IN should also be interpreted cautiously given the heterogeneous content of the CSHQ parasomnias subscale,
which encompasses behaviors such as sleep talking, restless sleep, sleepwalking, nocturnal enuresis, bruxism, night terrors, and nightmares.
These behaviors do not necessarily reflect a common underlying sleep mechanism, and the subscale should not be interpreted as an indicator
of clinically diagnosed parasomnia or sleep fragmentation. Rather, it may capture a range of parent-observed nighttime behaviors or sleep-
related disturbances. Accordingly, the present findings do not clarify why these behaviors were associated with teacher-rated ADHD-IN.

Nevertheless, there is broader evidence that sleep and daytime attention can be related. Vélez-Galarraga et al. (2016) reported an association
between shorter sleep duration and omission errors on a sustained-attention task in an ADHD subgroup receiving pharmacological treatment
ADHD, and experimental sleep restriction has been shown to increase parent-rated inattention in adolescents with ADHD (Becker et al., 2019).
These findings provide a broader context for the observed association but do not establish that the CSHQ parasomnia symptoms in the
present study affected attention through disrupted sleep. If sleep-related attentional difficulties are expressed during the school day, they may
become particularly salient in classroom settings that place sustained demands on attention, following instructions, and task completion.
However, this contextual interpretation remains speculative because the present study did not assess objective sleep disruption, daytime
attention, or classroom task engagement. Furthermore, these findings should be considered preliminary and require replication using
longitudinal designs and multi-method sleep assessments, including actigraphy or polysomnography where appropriate.

Sleep Difficulties and ADHD-HI

The pattern of findings differed for teacher-rated ADHD-HI. Although some sleep difficulties may have shown associations with ADHD-HI
before overlapping symptom dimensions were considered, no sleep domain remained uniquely associated with ADHD-HI in the fully adjusted
model. This pattern suggests that sleep-related associations with ADHD-HI may be better accounted for by their overlap with inattentive
symptoms and broader behavioral problems than by sleep difficulties uniquely related to ADHD-HI. However, previous findings regarding
associations between ADHD-HI symptoms and specific sleep domains have been mixed (Chiang et al., 2010; Gau, 2006). Some studies have
reported associations between ADHD-HI symptoms and nighttime behavioral sleep difficulties, including night wakings and parasomnias, even
after accounting for co-occurring symptom dimensions (Becker et al., 2018; Chiang et al., 2010). In contrast, Willoughby et al. (2008) found
that associations of hyperactive—impulsive symptoms with parasomnias, dyssomnias, and sleep-assistance problems were attenuated to non-
significance after psychiatric comorbidity was taken into account. Thus, the absence of a unique sleep correlate of ADHD-HI in the present
study is consistent with the possibility that some sleep—ADHD-HI associations partly reflect broader behavioral or psychiatric overlap rather
than a sleep domain specifically associated with ADHD-HI.

Cross-Informant Sleep—Symptom Associations in a Taiwanese Community
Sample
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The present findings extend the literature by demonstrating differentiated sleep—symptom associations in a community sample of Taiwanese
school-aged children. Children in East Asian societies have been reported to obtain less nocturnal sleep than children in many Western
countries (Jeon et al.,, 2021; Liu et al., 2005). Consistent with prior literature, mean school-night sleep duration in the present sample (8.56
hours) was below the recommended 9—-12 hours of sleep per 24 hours for children aged 6-12 years (Paruthi et al., 2016). Importantly, adding
sleep duration to the regression models did not alter the main findings: parent-reported daytime sleepiness remained uniquely associated with
teacher-rated CDS, and parent-reported parasomnia symptoms remained uniquely associated with teacher-rated ADHD-IN (Supplementary
Table 1, 2, and 3). These results suggest that the observed symptom-specific associations cannot be explained simply by shorter sleep
duration and that specific sleep difficulties may provide information beyond sleep quantity.

Study Limitations

Although the present study had several strengths, it also had some limitations. First, the cross-sectional design does not allow conclusions
about the direction of the associations between sleep difficulties and CDS or ADHD symptoms. Longitudinal studies are needed to clarify how
these relationships develop over time. Second, sleep difficulties were assessed by parent report rather than objective measures. Future studies
using actigraphy, polysomnography, or other sleep measures would provide a more comprehensive assessment of children’s sleep. Third,
because the sample was predominantly nonclinical, the findings should be interpreted as dimensional associations and may not generalize
directly to children with diagnosed ADHD. Finally, the unique associations of daytime sleepiness with CDS and parasomnia symptoms with
ADHD-IN were relatively small and should be interpreted cautiously. Future studies using larger and more clinically diverse samples,
longitudinal designs, and multiple methods of sleep assessment are needed to replicate and extend these findings.

Conclusion

The present study provides cross-informant evidence of partially differentiated associations between specific sleep difficulties and CDS and
ADHD symptom dimensions in school-aged children. Parent-reported daytime sleepiness was uniquely associated with teacher-rated CDS,
whereas parasomnia symptoms were uniquely associated with ADHD-IN; no sleep domain was uniquely associated with ADHD-HI. Although
these findings require replication, they suggest that assessment of attention-related difficulties may benefit from considering specific sleep
domains rather than sleep problems as a single global construct. In particular, daytime sleepiness may warrant attention when children
present with CDS symptoms such as drowsiness, slowed thinking, or reduced alertness, whereas parasomnia symptoms may provide
complementary information when inattentive symptoms are prominent. Clinically, these findings support considering sleep difficulties as part
of a broader assessment of children’s attention-related functioning, while avoiding the assumption that particular sleep problems are specific
to, or causally related to, CDS or ADHD. Given the predominantly nonclinical community sample and cross-sectional design, these implications
should be considered preliminary and interpreted dimensionally rather than as recommendations specific to children with diagnosed ADHD.
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