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Abstract: Background: Sleep problems among preschoolers are highly prevalent. Given the impact of
poor sleep quality on development, this relationship is particularly relevant in vulnerable populations
but is less documented. This study aims to document parental perception of sleep problems in
preschoolers assessed in a psychiatric clinic, as a function of diagnosis type. Methods: Children
(14–71 months, n = 228) were evaluated by a psychiatrist, and diagnoses were pooled into four categories:
behavioral disorders, relational disorders/psychosocial problems, developmental coordination disorder
(DCD), and communication disorders. Sleep problems were measured using the Child Behavior
Checklist (CBCL). Results: In this clinical sample of preschoolers, 21.6% of children were identified as
having a sleep problem by their parents. Behavioral disorders and communication disorders were
associated with increased parental report of sleep problems (respectively, trouble falling asleep and
nighttime awakenings), while DCD was associated with lower parental report of sleep problems
(fewer nighttime awakenings and less difficulty falling asleep) (p < 0.05). Relational disorders were not
associated with parental reports of sleep difficulties (p > 0.05). Moreover, some psychiatric categories
were associated with specific sleep symptoms (such as difficulty falling asleep and night awakenings).
Conclusion: Parents of preschoolers with behavioral disorders and communication disorders are
more likely to report sleep problems in their children than parents of preschoolers with DCD and
relational disorders. Since different categories of psychiatric disorders are associated with specific
types of sleep complaints, screening, and treatment should be adapted accordingly.
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1. Introduction

Studies have confirmed the importance of sleep in children by documenting the association
between lack of sleep and poorer physical health [1]. Moreover, sleep plays a crucial role in the
maintenance of optimal mental health. For instance, short sleep duration and sleep disturbances in
school-aged children and adolescents are associated with increased emotional (e.g., increased depression
and anxiety symptoms) and behavioral difficulties (e.g., oppositional and inattentive behavior) [2–4].
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Furthermore, sleep disturbances have been linked to academic difficulties, dysfunctional cognitive
processes [4,5], decreased performance of motor tasks [6], and impaired verbal fluency and creativity [7].

While studies have examined the association between sleep quality and psychological functioning
in school-aged children and adolescents, few studies have investigated this association in cohorts
of preschoolers. Sivertsen et al. [8] conducted an extensive population-based study assessing sleep
patterns at 18 months in 32,662 Norwegian toddlers and subsequent psychological outcomes at five
years of age, using parent-report measures. They showed that sleep problems at 18 months, particularly
short sleep duration and night awakenings, predicted the onset of behavioral and emotional problems
at five years of age [8].

In preschoolers, the prevalence of sleep difficulties is high, ranging from 10% to 40% [9–13].
Difficulties include bedtime behavioral problems, excessive daytime sleepiness, fragmented sleep
(nighttime awakenings), sleep-schedule irregularity, short sleep duration, and primary behavioral
insomnia [11,14]. In parallel, epidemiological studies based on community samples also show moderate
prevalence rates of psychiatric disorders, ranging from 13 to 27% in this age group [15–17]. Despite
the consequences of both sleep problems and psychiatric disorders in preschoolers, knowledge is
limited regarding their association. The understanding of this association is crucial, as psychiatric
disorders observed in preschoolers are expected to persist in time [18] and can be exacerbated by sleep
problems [3].

A recent study showed that 41% of preschoolers admitted to an early childhood psychiatric day
treatment program suffered from insomnia (n = 183, mean age = 50.4 months) [19]. However, this sample
only included children with emotional and behavioral diagnoses and therefore excluded children
with developmental coordination disorder and communication disorders. In a study documenting
sleep quality and duration in a sample of 194 preschool children aged between 2.0 and 5.5 years old,
authors compared subjective and objective measures of sleep between three groups: children with
autism spectrum disorder (ASD), children with developmental delays (DD), and typically developing
children [20]. Compared to typically developing children, participants in the ASD group had less
total sleep time during a 24-h period, whereas children in the DD group were characterized by
frequent and longer awakenings after sleep onset. These findings suggest that different psychiatric
diagnostic categories such as emotional, behavioral, and developmental disorders are characterized
by specific sleep-related symptoms. However, studies evaluating sleep problems in other categories
of neurodevelopmental disorders, such as communication or coordination disorders, are lacking
in preschool children. It is important to include these categories while studying sleep problems as
communication and coordination disorders are common among children, with respective prevalence
rates of 5–8 % (preschool-aged children) [21] and 5–6% (school-aged children) [22]. Collectively, these
findings emphasize the importance of screening for sleep problems in pediatric psychiatric clinics.

Screening measures, including sleep-related questions, are used routinely within these clinics,
such as the Child Behavior Check List (CBCL). Although some authors have argued that parents may
have a biased perception of sleep patterns in childhood [23], specific sleep items of the CBCL are
associated with other validated sleep measures such as sleep diaries, actigraphy, and polysomnography
in school-aged children [24]. Consequently, there is a need to evaluate the CBCL’s discriminating power
with various clinical populations. While studies often compare clinical populations to control groups,
clinical groups are rarely compared with each other. Lack of such comparisons does not allow for
verification of whether findings are relevant for a specific clinical group or for clinical children in general.
Comparisons between clinical groups are needed to understand the reality of the pediatric psychiatric
population (considering the high comorbidity rate) and to identify specific sleep difficulties among
subgroups of clinical children. Categories of psychiatric diagnoses from the Diagnostic and Statistical
Manual of Mental Disorders have been used to study psychiatric symptoms in young children [17].
However, studies rarely include more than one diagnostic category at a time [25]. To our knowledge, no
study has examined parental perception of sleep disorders in a population of young children belonging
to four broad categories of psychiatric diagnoses: (1) behavioral disorders; (2) relational disorders and
psychosocial problems; (3) developmental coordination disorder; (4) communication disorders.
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The aims of the present study are: (1) to document the parental perception of sleep difficulties
in preschoolers referred to an early childhood mental health outpatient clinic; (2) to determine
if sleep difficulties vary according to the type of psychiatric diagnosis (e.g., behavioral disorders,
relational disorders and psychosocial problems, developmental coordination disorder, communication
disorders); (3) to examine if each type of psychiatric diagnostic category is associated with specific
sleep disturbances (falling asleep, sleep quality, and parasomnia); (4) to assess the impact of cumulative
psychiatric diagnostic categories on sleep difficulties.

2. Materials and Methods

2.1. Participants

Preschoolers from a large metropolitan area referred by their physician for psychiatric evaluation
were sent to the early childhood psychiatric clinic. The Research Ethics Board of the Hôpital en Santé
Mentale Rivière-des-Prairies authorized access to the clinical records of 296 patients between one and
six years old, assessed between July 2006 and September 2009. Records with missing information
(diagnosis, sleep, demographics) were excluded (n = 19). Children with an ASD diagnosis (n = 24),
intellectual disability (n = 14), or with a diagnosis other than the four categories used in the present
project (n = 11) were also excluded for a final n of 228 patients. Since lower socioeconomic status (SES)
and family environment are known to be associated with more sleep-wake problems [26–28], mother’s
level of education and family composition (biological family, other family composition) were also
retrieved from the clinical records.

2.2. Psychiatric Diagnosis

Following initial assessment, diagnoses were established by the child psychiatrists and subsequently
organized into four categories defined by the DSM-IV-TR’s structure (valid system at the time):
(1) behavioral disorders (oppositional defiant disorder, disruptive behavior disorder not otherwise
specified); (2) relational disorders and psychosocial problems (e.g., parent-child relational problems,
neglectful parental conduct/educational problems or severe psychosocial problems); (3) developmental
coordination disorder (DCD); (4) communication disorders (mixed receptive-expressive language
disorder, expressive language disorder, phonological disorder). The two psychiatrists cumulated more
than 40 years of experience and were always assisted by another health professional specialized in
mental health (i.e., a nurse). To assess the impact of multiple psychiatric diagnoses, children were
assigned a score of 1 to 4 according to the number of categories in which they had a positive diagnosis.
Therefore, children with two diagnoses within the same category were attributed a score of 1.

2.3. Sleep

The Child Behavior Checklist (CBCL) 1.5/5 years was systematically sent to parents before the
first appointment. This widespread, validated, and standardized 100-item parent-report measure of
behavioral, emotional, and social problems in young children includes a sleep problems subscale. This
subscale includes seven items related to different aspects of sleep: Doesn’t want to sleep alone, Has
trouble falling asleep, Has nightmares, Resists going to bed at night, Sleeps less than others, Talks
or cries in sleep, and Wakes often at night. Parents assessed the presence and severity of the child’s
symptoms on a Likert scale of “0 = Not True, 1 = Somewhat or Sometimes true, and 2 = Very true or
Often true.” A total score of ≤7 refers to the subclinical range, a total score of 8 represents the borderline
range, and the clinical range is reached when the total score is ≥9. In the present study, a threshold of
≥8 (including both borderline and clinical range) was used, defined as problems that are a source of
concern according to The Achenbach System of Empirically Based Assessment (ASEBA) manual for
the CBCL 1.5/5 years [29]. The sleep problems subscale’s test-retest reliability is 0.92, cross-informant
agreement is 0.59, and stability is 0.60 over a one-year period [30]. Raw scores were used in statistical
analyses to preserve the full range of variation [31].
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2.4. Data Analyses

To test whether socio-demographic characteristics of the sample were related to sleep problems,
correlations and independant t-tests were first undertaken for child age and sex, family type, and
mother’s level of education. To document the overall proportion of sleep difficulties, the percentage of
children presenting with parental-reported sleep problems was first calculated using the whole sample.
Next, to determine if sleep difficulties were associated with specific categories of psychiatric diagnoses,
a linear regression analysis was conducted on the continuous score of the sleep problems subscale by
entering all four categories of psychiatric diagnoses in the same model. This analytic strategy allows
controlling for shared variance between diagnostic categories. To further document the association
between each CBCL sleep item and psychiatric category, multinomial logistic regression analyses were
performed separately on each specific sleep item using the four diagnostic categories as predictors.
Results include two odds ratios for each of the four predictors using the following comparisons: (1)
Sometimes versus Never and (2) Often versus Never. The impact of belonging to multiple diagnostic
categories on sleep difficulties was assessed using a one-way ANOVA, with the number of clinical
categories as the independent variable. Statistical analyses were conducted using SPSS statistics 25.0
(IBM Corp., Armonk, NY, USA).

3. Results

3.1. Descriptive Data

The final sample consisted of 228 participants (14 to 71 months; Mean = 47.79 months, SD = 13.62;
169 boys). More than half of mothers possessed post-secondary education (Table 1). Most children were
living with their biological parents (Table 1). In our final sample, 39.0% of children were diagnosed
with a behavioral disorder, and 44.7% received a diagnosis within the relational problems category.
Developmental coordination disorder and communication disorders were highly prevalent, with 76.8%
and 77.6% of children receiving a positive diagnosis in these categories, respectively. Comorbidity
was high, with 89.9% of children receiving a diagnosis in at least two different categories. Results
of t-tests and correlations revealed no significant association between sleep problems and child sex
(T(226) = 0.769, p = 0.44) or age (r = −0.018, p = 0.78). Family type (F(2, 223) = 3.39, p = 0.04) and
mothers’ level of education (r = −0.15, p = 0.03) were significantly related to sleep problems and were
therefore included in further analyses.

Table 1. Demographic and socioeconomic variables.

Age (months) N % N %

<18 months 4 1.8
18 to <24 5 2.2
24 to <36 32 14.0
36 to <48 70 30.7
48 to <60 65 28.5
60 to <72 52 22.8

Sex

Boys 169 74.1
Girls 59 25.9

Number of Categories with Positive Diagnoses

1 23 10.1
2 119 52.2
3 62 27.2
4 24 10.5
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Table 1. Cont.

Age (months) N % N %

Post-Secondary Education

Mothers 127 55.7

Family Composition

Biological family 155 68.6

3.2. The Proportion of Sleep Problems in Preschoolers with Psychiatric Disorders and the Association between
Parental-Reported Sleep Problems and Diagnostic Categories

One out of five children in our sample reached either the borderline (5.7%) or clinical (15.9%)
threshold for sleep problems (for a total of 21.6%), as reported by parents. According to the regression
analysis model, the association between diagnostic categories and sleep problems (while controlling for
family type and mother’s level of education) was significant, R squared change = 0.077, F(4, 197) = 4.30,
p < 0.01. Table 2 shows that having a diagnosis in the behavioral disorder (p < 0.05) and the
communication disorder (p < 0.05) categories significantly predicted the presence of parental reported
sleep problems. However, having a diagnosis of DCD was associated with fewer parental reports
of sleep problems (p < 0.01). Relational disorders were not associated with parental reports of sleep
problems (p > 0.05).

Table 2. Association between diagnostic categories and sleep problems.

Diagnostic Categories B 95% CI Beta p-Value

Behavioral disorders 1.08 (0.13, 2.04) 0.15 0.04
Relational disorders 0.62 (−0.48, 1.71) 0.09 0.27
Developmental coordination disorder (DCD) −2.35 (−4.01, −0.69) −0.29 0.01
Communication disorders 1.74 (0.02, 3.46) 0.21 0.05

3.3. Association between Specific Sleep Problems and Diagnostic Categories

Results of the multinomial logistic regression analyses showed that the overall model was significant
for three of the seven items, namely Has trouble falling asleep (X2

(12) = 29.07, p < 0.01), Wakes often at
night (X2

(12) = 23.05, p < 0.05) and Talks or cries in sleep (X2
(12) = 25.65, p < 0.01). The models predicting

other sleep problems (i.e., Doesn’t want to sleep alone, Resists going to bed at night, Has nightmares,
Sleeps less than others) were not significant (X2

(12) between 12.63 and 17.48; p > 0.05).

Table 3. Association between the Child Behavior Checklist (CBCL) sleep problem syndrome scale items
according to the diagnostic categories.

Diagnostic Categories Has Trouble Falling Asleep Wakes Often at Night Talks or Cries in Sleep

X2
(2) p X2

(2) p X2
(2) p

Behavioral disorders 6.48 0.04 1.46 0.48 5.13 0.08
Relational disorders 1.16 0.56 0.20 0.90 3.39 0.18
Developmental coordination disorder (DCD) 8.76 0.01 7.65 0.02 3.92 0.14
Communication disorders 2.33 0.31 6.36 0.04 2.80 0.25

As shown in Table 3, further analyses revealed that DCD and behavioral disorders were significant
predictors of having Trouble falling asleep. Parents of children with DCD were about five times less
likely to report Often versus Never for the item Trouble falling asleep (OR = 0.19, 95% CI: 0.05–0.71).
Parents of children with behavioral disorders had an increased chance of endorsing Often (OR = 2.18,
95% CI: 1.01–4.70) and Sometimes (OR = 2.21, 95% CI: 1.09–4.49) versus Never for the item Trouble
falling asleep. The OR of parents reporting Wakes often at night as opposed to Never was 6.80 in
communication disorders (95% CI: 1.39–33.36). Parents of children with DCD had about 6.5 times
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less chance of endorsing Often versus never (OR = 0.15 95% CI: 0.04–0.62) for the item Wakes often
at night. Concerning the item Talking or crying during sleep, despite an overall significant model,
further analysis revealed no significant predictors (see Table 3).

3.4. Effect of Cumulating Positive Diagnostic Categories on Sleep Difficulties

The mean raw total score on the CBCL sleep problems scale did not vary as a function of the
number of cumulated psychiatric diagnostic categories, F(3, 198) = 0.683, p = 0.56 (Figure 1).
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Figure 1. Mean total raw scores on the Child Behavior Checklist (CBCL) sleep problems scale according
to the number of cumulated psychiatric diagnostic categories.

4. Discussion

4.1. The Proportion of Sleep Problems in Preschoolers with Psychiatric Disorders

The proportion of sleep disorders based on the CBCL in our sample of preschoolers referred to
an early childhood mental health clinic was 21.6%, including both the borderline (5.7%) and clinical
range (15.9%). This proportion is similar to the prevalence found throughout childhood in community
samples, which range from 10 to 25% [9,10]. As hypothesized, characteristics of sleep problems
varied according to a diagnostic category, suggesting that interventions could be tailored for specific
psychiatric diagnoses.

4.2. Sleep Problems and Behavioral Disorders

The presence of behavioral disorders in children predicted an increase in parental reports of
sleep problems. Oppositional defiant disorder (ODD) is the main diagnosis composing this category.
The present results are consistent with studies showing that ODD is associated with significantly higher
levels of concurrent sleep problems in older children aged 9 to 16 years [32]. Sleep problems were
also associated with behavioral problems in a community sample of preschoolers aged four to five
years [33]. The authors of this last study hypothesized that an irregular sleep schedule might contribute
to the association between sleep problems and behavioral adjustment. Interventions addressing sleep
schedules in children with a diagnosis of DCD could be explored.

More specifically, parents of children with behavioral disorders were more likely to report that their
child has Trouble falling asleep. A recent study conducted on adolescents also showed that ODD was
specifically associated with difficulty falling asleep and restless sleep [32]. Another study highlighted
the association between behavioral problems and sleep problems in children aged seven to 12 diagnosed
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with conduct disorder and oppositional defiant disorder. Children with shorter sleep duration were
more aggressive and showed more rule-breaking behavior than children with more sleep, as reported
by their parents [34]. The present results support these associations between sleep problems and ODD
in preschoolers. Some authors have suggested that oppositional children are more likely to resist going
to bed and that the implementation of a more regular sleep schedule increases the manageability of their
behavior [33]. Since sleep problems tend to persist over time [10], the present results suggest that sleep
initiation difficulties should be targeted as early as possible in preschoolers with behavioral disorders.

4.3. Sleep Problems and Relational Disorders and Psychosocial Problems

Relational disorders and psychosocial problems are described as “a situation in which
emotionally attached individuals engage in communication or behavior patterns that are destructive
or unsatisfying” [35]. In the current sample, receiving a diagnosis in the relational disorders or
psychosocial problems category was not associated with parental reports of sleep difficulties. Other
studies have shown an association between sleep quality and parent-child relationships [36,37], and a
recent review paper highlighted the impact of behavioral sleep interventions for bedtime problems and
night awakenings on secondary outcome variables such as parent-child relationships [13]. Differences
in the population and type of measure (sleep and relational variables) could potentially explain the
presence or absence of associations between relational disorders and sleep problems.

4.4. Sleep Problems and Developmental Coordination Disorder

Contrary to other diagnostic categories, parental reports of children with developmental
coordination disorder (DCD) were associated with fewer sleep difficulties. The items, Wakes often at
night and Trouble falling asleep, were endorsed less frequently. However, when compared to non-clinical
samples, children with developmental coordination disorders often show bedtime resistance, more
parasomnias, and increased daytime sleepiness [38]. Furthermore, parents of older children with
DCD (seven to 16 years old) reported more sleep disturbances in their child than parents of typically
developing children [39]. Another study conducted in children aged eight to 12 years also showed
higher sleep disturbance scores in children with DCD compared to a control group [38]. The different
age range used could potentially explain these conflicting results. Alternatively, motor difficulties may
contribute to children being more tired in the evening and therefore falling asleep more easily at night.
These discrepancies could also result from our sample being composed exclusively of children with a
psychiatric diagnosis, as opposed to a comparison between a clinical sample and typically developing
peers. The present results shed new light on sleep difficulties of preschool children aged 14 to 71 months
with various psychiatric diagnoses compared to previously published data on older children.

4.5. Sleep Problems and Communication Disorders

Having a positive diagnosis in the communication disorder category was associated with higher
overall parental reports of sleep problems and was a significant predictor of the individual item Wakes
often at night. When compared to typically developing peers, children aged 24 to 26 months with
expressive language delay had a higher total score on the CBCL sleep problems scale [39]. Other studies
have also shown an association between sleep and language ability. Sleep disturbances in children
have been linked to impaired semantics, syntax, phonology, morphology, and pragmatics [40–42]. In a
recent study, older children (three to 18 years) with developmental communication disorder presented
with more sleep problems than children in the control group, specifically trouble to fall asleep and
waking up earlier [42]. Again, the control group in this study was composed of typically developing
children, as opposed to a clinical population, as in the present study. However, a small sample size
(n = 28), comorbidity with ASD (n = 8), and the fact that clinical status was solely determined by
parental report limit their conclusions. These results highlight the importance of comparing clinical
groups while considering comorbidities and stress the importance of targeting the continuity of sleep
in children with communication disorders.
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4.6. Effect of Cumulating Positive Diagnostic Categories on Sleep Difficulties

The present results showed no effect of cumulating multiple diagnostic categories on parental
reports of sleep problems. Therefore, parents of young children who have a single positive diagnosis
will report sleep problems to the same degree as parents of children having two or more diagnoses in
different categories. This finding emphasizes the importance of assessing sleep quality, even in the
presence of only one psychiatric disorder.

4.7. Limitations and Future Research

While measuring sleep with the CBCL might raise concerns, it is a time and cost-effective method
of assessing the parental perception of children’s sleep patterns. Moreover, items on the CBCL provide
specific information about various types of sleep complaints. Therefore, this measure is a helpful tool
in clinical, epidemiological, or archival studies when objective methods are not available [43].

Boys were over-represented in our sample, which is consistent with other clinical samples [44,45].
It is also representative of the sex differences which exist in the prevalence of many diagnoses included in
the psychiatric categories. For example, DCD is known to be more prevalent in boys [46]. Comorbidity
rates are high in our sample, which is consistent with the fact that, in a clinical sample, boys are more
likely to have multiple diagnoses [44]. Also, the high proportion of developmental disorders (such as
communication and motor coordination disorders) in our sample is consistent with results obtained in
clinically referred children [45].

One limitation of the present study is the lack of a control group, which would have enabled us
to compare the prevalence rate of sleep problems between children with psychiatric diagnoses and
typically developing children while also allowing for comparison between clinical groups. Furthermore,
a longitudinal study design would have allowed for a better understanding of how sleep problems
and psychiatric disorders influence each other. Other variables of interest, such as maternal age and
birth weight, could also enrich future studies.

5. Conclusions

As is the case in healthy samples, sleep problems are highly prevalent in preschoolers diagnosed
with psychiatric disorders. A better understanding of the relationship between sleep and psychiatric
disorders in this vulnerable population will provide insight into the use of more specific and appropriate
interventions. This study should be replicated with a combination of subjective and objective sleep
measures in association with specific diagnoses. Finally, it is imperative to investigate qualitative
differences in sleep problems that vary across psychiatric diagnoses to tailor specific interventions.

Author Contributions: Conceptualization, G.C.-L., M.-J.B., K.D.-C. and M.-H.P.; Data curation, M.-J.B. and C.B.;
Formal analysis, G.C.-L., M.-J.B., K.D.-C., C.B. and M.-H.P.; Funding acquisition, M.-J.B. and M.H.-P.; Investigation,
G.C.-L., M.-J.B. and M.-H.P.; Methodology, G.C.-L., M.-J.B. and M.-H.P.; Project administration, M.-J.B. and
M.-H.P.; Resources, M.-J.B.; Supervision, M.-J.B., K.D.-C. and M.-H.P.; Validation, M.-J.B.; Visualization, M.-J.B.;
Writing—original draft, G.C.-L.; Writing—review & editing, G.C.-L., B.B., M.-J.B., K.D.-C., C.B. and M.-H.P.

Funding: This research was funded by the Fondation les petits trésors; the Fonds de recherche du Québec-Santé,
the Hôpital en santé mentale Rivière-des-Prairies’s psychiatric program; the Research Center of Hôpital du
Sacré-Coeur de Montréal; and the clinical doctorate programs of the Université de Montréal.

Acknowledgments: Thanks to Nicole Smolla, Alain Lévesque, Roger Godbout and Lucie Thibault for the
development and operation of the clinical data bank at the Early Childhood Psychiatric Clinic at the Hôpital en
Santé Mentale Rivière-des-Prairies.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of the data; in the writing of the manuscript, or in the decision
to publish the results.



Int. J. Environ. Res. Public Health 2019, 16, 4485 9 of 11

References

1. Hiscock, H.; Canterford, L.; Ukoumunne, O.C.; Wake, M. Adverse associations of sleep problems in Australian
preschoolers: national population study. Pediatrics 2007, 119, 86–93. [CrossRef] [PubMed]

2. Aronen, E.T.; Paavonen, E.J.; Fjällberg, M.; Soininen, M.; Törrönen, J. Sleep and psychiatric symptoms in
school-age children. J. Am. Acad. Child Adolesc. Psychiatry 2000, 39, 502–508. [CrossRef]

3. Gregory, A.M.; Sadeh, A. Sleep, emotional and behavioral difficulties in children and adolescents. Sleep Med. Rev.
2012, 16, 129–136. [CrossRef] [PubMed]

4. Fallone, G.; Owens, J.A.; Deane, J. Sleepiness in children and adolescents: Clinical implications. Sleep Med. Rev.
2002, 6, 287–306. [CrossRef] [PubMed]

5. Alfano, C.A.; Zakem, A.H.; Costa, N.M.; Taylor, L.K.; Weems, C.F. Sleep problems and their relation to cognitive
factors, anxiety, and depressive symptoms in children and adolescents. Depress. Anxiety 2008. [CrossRef]

6. Wilhelm, I.; Metzkow-Mészàros, M.; Knapp, S.; Born, J. Sleep-dependent consolidation of procedural motor
memories in children and adults: The pre-sleep level of performance matters. Dev. Sci. 2012, 15, 506–515.
[CrossRef]

7. Randazzo, A.C.; Muehlbach, M.J.; Schweitzer, P.K.; Waish, J.K. Cognitive function following acute sleep
restriction in children ages 10–14. Sleep 1998, 21, 861–868.

8. Sivertsen, B.; Harvey, A.G.; Reichborn-Kjennerud, T.; Torgersen, L.; Ystrom, E.; Hysing, M. Later Emotional
and Behavioral Problems Associated with Sleep Problems in Toddlers. JAMA Pediatr. 2015, 169, 575. [CrossRef]

9. Owens, J. Classification and Epidemiology of Childhood Sleep Disorders. Prim. Care Clin. Off. Pract. 2008,
35, 533–546. [CrossRef]

10. Byars, K.C.; Yolton, K.; Rausch, J.; Lanphear, B.; Beebe, D.W. Prevalence, patterns, and persistence of sleep
problems in the first 3 years of life. Pediatrics 2012, 129, e276–e284. [CrossRef]

11. Steinsbekk, S.; Berg-Nielsen, T.S.; Wichstrøm, L. Sleep disorders in preschoolers: Prevalence and comorbidity
with psychiatric symptoms. J. Dev. Behav. Pediatr. 2013, 34, 633–641. [CrossRef] [PubMed]

12. Lozoff, B.; Wolf, A.W.; Davis, N.S. Sleep problems seen in pediatric practice. Pediatrics 1985, 75, 477–483.
[PubMed]

13. Mindell, J.A.; Kuhn, B.; Lewin, D.S.; Meltzer, L.J.; Sadeh, A. Behavioral Treatment of Bedtime Problems and
Night Wakings in Infants and Young Children. Sleep 2006, 29, 1263–1276. [CrossRef] [PubMed]

14. Amintehran, E.; Ghalehbaghi, B.; Asghari, A.; Jalilolghadr, S.; Ahmadvand, A.; Foroughi, F. High prevalence
of sleep problems in school-and preschool-aged children in Tehran: a population based study. Iran. J. Pediatr.
2013, 23, 45.

15. Bufferd, S.J.; Dougherty, L.R.; Carlson, G.A.; Klein, D.N. Parent-reported mental health in preschoolers:
Findings using a diagnostic interview. Compr. Psychiatry 2011, 52, 359–369. [CrossRef] [PubMed]

16. Wichstrøm, L.; Berg-Nielsen, T.S.; Angold, A.; Egger, H.L.; Solheim, E.; Sveen, T.H. Prevalence of psychiatric
disorders in preschoolers. J. Child Psychol. Psychiatry 2012, 53, 695–705. [CrossRef] [PubMed]

17. Egger, H.L.; Angold, A. Common emotional and behavioral disorders in preschool children: Presentation,
nosology, and epidemiology. J. Child Psychol. Psychiatry 2006, 47, 313–337. [CrossRef]

18. Bufferd, S.J.; Dougherty, L.R.; Carlson, G.A.; Rose, S.; Klein, D.N. Psychiatric disorders in preschoolers:
Continuity from ages 3 to 6. Am. J. Psychiatry 2012, 169, 1157–1164. [CrossRef]

19. Boekamp, J.R.; Williamson, L.R.; Martin, S.E.; Hunter, H.L.; Anders, T.F. Sleep onset and night waking insomnias
in preschoolers with psychiatric disorders. Child Psychiatry Hum. Dev. 2015, 46, 622–631. [CrossRef]

20. Goodlin-Jones, B.L.; Tang, K.; Liu, J.; Anders, T.F. Sleep patterns in preschool-age children with autism,
developmental delay, and typical development. J. Am. Acad. Child Adolesc. Psychiatry 2008, 47, 930–938.
[CrossRef]

21. O’Hare, A. Communication disorders in preschool children. Paediatr. Child Health 2017, 27, 447–453. [CrossRef]
22. Harris, S.R.; Mickelson, E.C.; Zwicker, J.G. Diagnosis and management of developmental coordination

disorder. CMAJ 2015, 187, 659–665. [CrossRef] [PubMed]
23. Werner, H.; Hunkeler, P.; Benz, C.; Molinari, L.; Huber, R.; Jenni, O.G. Valid methods for estimating children’s

sleep problems in clinical practice. Acta Paediatr. 2014, 103, e555–e557. [CrossRef] [PubMed]
24. Gregory, A.M.; Cousins, J.C.; Forbes, E.E.; Trubnick, L.; Ryan, N.D.; Axelson, D.A.; Birmaher, B.; Sadeh, A.;

Dahl, R.E. Sleep Items in the Child Behavior Checklist: A Comparison with Sleep Diaries, Actigraphy, and
Polysomnography. J. Am. Acad. Child Adolesc. Psychiatry 2011, 50, 499–507. [CrossRef]

http://dx.doi.org/10.1542/peds.2006-1757
http://www.ncbi.nlm.nih.gov/pubmed/17200274
http://dx.doi.org/10.1097/00004583-200004000-00020
http://dx.doi.org/10.1016/j.smrv.2011.03.007
http://www.ncbi.nlm.nih.gov/pubmed/21676633
http://dx.doi.org/10.1053/smrv.2001.0192
http://www.ncbi.nlm.nih.gov/pubmed/12531133
http://dx.doi.org/10.1002/da.20443
http://dx.doi.org/10.1111/j.1467-7687.2012.01146.x
http://dx.doi.org/10.1001/jamapediatrics.2015.0187
http://dx.doi.org/10.1016/j.pop.2008.06.003
http://dx.doi.org/10.1542/peds.2011-0372
http://dx.doi.org/10.1097/01.DBP.0000437636.33306.49
http://www.ncbi.nlm.nih.gov/pubmed/24217030
http://www.ncbi.nlm.nih.gov/pubmed/3975116
http://dx.doi.org/10.1093/sleep/29.10.1263
http://www.ncbi.nlm.nih.gov/pubmed/17068979
http://dx.doi.org/10.1016/j.comppsych.2010.08.006
http://www.ncbi.nlm.nih.gov/pubmed/21683173
http://dx.doi.org/10.1111/j.1469-7610.2011.02514.x
http://www.ncbi.nlm.nih.gov/pubmed/22211517
http://dx.doi.org/10.1111/j.1469-7610.2006.01618.x
http://dx.doi.org/10.1176/appi.ajp.2012.12020268
http://dx.doi.org/10.1007/s10578-014-0505-z
http://dx.doi.org/10.1097/CHI.0b013e3181799f7c
http://dx.doi.org/10.1016/j.paed.2017.06.001
http://dx.doi.org/10.1503/cmaj.140994
http://www.ncbi.nlm.nih.gov/pubmed/26009588
http://dx.doi.org/10.1111/apa.12782
http://www.ncbi.nlm.nih.gov/pubmed/25164530
http://dx.doi.org/10.1016/j.jaac.2011.02.003


Int. J. Environ. Res. Public Health 2019, 16, 4485 10 of 11

25. Hudziak, J.J.; Achenbach, T.M.; Althoff, R.R.; Pine, D.S. A dimensional approach to developmental
psychopathology. Int. J. Methods Psychiatr. Res. 2007, 16, S16–S23. [CrossRef]

26. El-Sheikh, M.; Bagley, E.J.; Keiley, M.; Elmore-Staton, L.; Chen, E.; Buckhalt, J.A. Economic adversity and
children’s sleep problems: Multiple indicators and moderation of effects. Health Psychol. 2013, 32, 849. [CrossRef]

27. Bøe, T.; Øverland, S.; Lundervold, A.J.; Hysing, M. Socioeconomic status and children’s mental health:
Results from the Bergen Child Study. Soc. Psychiatry Psychiatr. Epidemiol. 2012, 47, 1557–1566. [CrossRef]

28. Bagley, E.J.; Kelly, R.J.; Buckhalt, J.A.; El-Sheikh, M. What keeps low-SES children from sleeping well: The
role of presleep worries and sleep environment. Sleep Med. 2015, 16, 496–502. [CrossRef]

29. Achenbach, T.M.; Rescorla, L.A. Manual for the ASEBA Preschool Forms & Profiles: An Integrated System of
Multi-Informant Assessment; Child Behavior Checklist for Ages 1 1/2-5; Language Development Survey; Caregiver-Teacher
Report form Rescorla; University of Vermont: Burlington, VT, USA, 2000.

30. Achenbach, T.M.; Rescorla, L.A. Manual for the ASEBA Preschool Forms and Profiles; Burlington: Burlington,
NJ, USA, 2010.

31. Achenbach, T.M.; Edelbrock, C.; Howell, C.T. Empirically based assessment of the behavioral/emotional
problems of 2-and 3-year-old children. J. Abnorm. Child Psychol. 1987, 15, 629–650. [CrossRef]

32. Shanahan, L.; Copeland, W.E.; Angold, A.; Bondy, C.L.; Costello, E.J. Sleep Problems Predict and Are
Predicted by Generalized Anxiety/Depression and Oppositional Defiant Disorder. J. Am. Acad. Child Adolesc.
Psychiatry 2014, 53, 550–558. [CrossRef]

33. Bates, J.E.; Viken, R.J.; Alexander, D.B.; Beyers, J.; Stockton, L. Sleep and Adjustment in Preschool Children:
Sleep Diary Reports by Mothers Relate to Behavior Reports by Teachers. Child Dev. 2002, 73, 62–75. [CrossRef]
[PubMed]

34. Aronen, E.T.; Lampenius, T.; Fontell, T.; Simola, P. Sleep in Children with Disruptive Behavioral Disorders.
Behav. Sleep Med. 2014, 12, 373–388. [CrossRef] [PubMed]

35. Kay, J.; Tasman, A. Relational Problems. In Essentials of Psychiatry; John Wiley & Sons, Ltd.: Hoboken, NJ,
USA, 2006; pp. 838–842.

36. Reid, M.J.; Walter, A.L.; O’Leary, S.G. Treatment of Young Children’s Bedtime Refusal and Nighttime Wakings:
A Comparison of “Standard” and Graduated Ignoring Procedures. J. Abnorm. Child Psychol. 1999, 27, 5–16.
[CrossRef] [PubMed]

37. Pennestri, M.-H.; Moss, E.; O’Donnell, K.; Lecompte, V.; Bouvette-Turcot, A.-A.; Atkinson, L.; Minde, K.;
Gruber, R.; Fleming, A.S.; Meaney, M.J.; et al. Establishment and consolidation of the sleep-wake cycle as a
function of attachment pattern. Attach. Hum. Dev. 2015, 17, 23–42. [CrossRef]

38. Wiggs, L.; Sparrowhawk, M.; Barnett, A.L. Parent Report and Actigraphically Defined Sleep in Children
with and without Developmental Coordination Disorder; Links with Fatigue and Sleepiness. Front. Pediatr.
2016, 4, 81. [CrossRef]

39. Carson, D.K.; Klee, T.; Perry, C.K.; Muskina, G.; Donaghy, T. Comparisons of children with delayed and
normal language at 24 months of age on measures of behavioral difficulties, social and cognitive development.
Infant Ment. Health J. 1998, 19, 59–75. [CrossRef]

40. Quach, J.; Hiscock, H.; Canterford, L.; Wake, M. Outcomes of child sleep problems over the school-transition
period: Australian population longitudinal study. Pediatrics 2009, 123, 1287–1292. [CrossRef]

41. Parry-Fielder, B.; Collins, K.; Fisher, J.; Keir, E.; Anderson, V.; Jacobs, R.; Scheffer, I.E.; Nolan, T.
Electroencephalographic abnormalities during sleep in children with developmental speech-language
disorders: A case–control study. Dev. Med. Child Neurol. 2009, 51, 228–234. [CrossRef]

42. Botting, N.; Baraka, N. Sleep behaviour relates to language skills in children with and without communication
disorders. Int. J. Dev. Disabil. 2017, 1–6. [CrossRef]

43. Becker, S.P.; Ramsey, R.R.; Byars, K.C. Convergent validity of the Child Behavior Checklist sleep items
with validated sleep measures and sleep disorder diagnoses in children and adolescents referred to a sleep
disorders center. Sleep Med. 2015, 16, 79–86. [CrossRef]

44. Coskun, M.; Ilyas, K. Prevalence and Patterns of Psychiatric Disorders in Preschool Children Referred to an
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