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ABSTRACT
AIM: Sleep disorders can affect behaviours and social skills through various different
mechanisms. The purpose of this study was to determine whether or not sleep habits can be
used as a marker for social competence and behaviour in early childhood in the context of
neurodevelopmental disorders.
METHODS: Three hundred seventeen children aged 4–6 years were enrolled. Our case group
consisted of 166 children with neurodevelopmental disorder and our control group of 151
healthy children. Participants were administered Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5)-based psychiatric evaluation, a data form, the Social
Competence and Behavior Evaluation scale (SCBE-30), the Denver Developmental Screening
Test II (DDST-II), and the Children’s Sleep Habits Questionnaire (CSHQ). Data obtained from
scale scores and psychiatric examination results were subjected to statistical analysis.
RESULTS: The mean CSHQ score in the case group was significantly higher than in the control
group (p < 0.001). The case group social competence score was significantly lower and anxiety-
withdrawal and anger-aggression scores were significantly higher than in the control group (p
< 0.001). Male subjects attained lower social competence scale scores. Social competence was
higher in the group receiving pre-school education, while anger-aggression and anxiety-
withdrawal were lower. Correlation analysis revealed that social competence decreased in
line with sleep habits scores, while anger-aggression and anxiety-withdrawal increased.
CONCLUSIONS: Social competence scores decreased in line with sleep habits scores, while
anger-aggression and anxiety-withdrawal scores increased. It may be beneficial to approach
sleep habits as a potential marker of social competence, aggressive, and anxious behaviours
and neurodevelopmental disorders in pre-school children, and to intervene early.
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Introduction

Infants and young children spend the majority of
their time asleep. In addition to processes such as
normal growth and development, tissue renewal,
and immune system functions, sleep is also impor-
tant for memory, central nervous system repair,
and cognitive, behavioural, and emotional functions
[1]. Sleep problems are reported in 25% of pre-school
children. Previous population-based studies have
shown a significant association between sleep pro-
blems in childhood and emotional or behavioural
problems [2]. Sleep disorders are frequently deter-
mined in young children presenting to paediatric
psychiatric polyclinics. Sleep problems have been
observed to be associated with the intensity of psy-
chiatric symptoms, and also to increase the risk of
such symptoms [3]. Psychiatric disorders and sleep
disorders are frequently comorbid, and this relation-
ship is probably a two-way one [4]. The individual’s

sleep physiology is also thought to be linked to the
risk of long-term psychopathology [5]. Children
with sleep problems experience more difficulties
with emotional and attentional regulation and adjust-
ment to school than those without such problems [6].
Sleep problems are another condition shown to have
an adverse impact on mental and verbal skills, daily
living skills, socialization skills, and motor develop-
ment, particularly in children with neurodevelopmen-
tal disorder [7].

Social competence in children is defined as the abil-
ity to establish effective social relations with peers,
family members, and people in their environment,
such as other adults, and to use social skills in an adap-
tive manner [8]. Pre-school socially competent beha-
viours are shaped around positive participation and
self-regulation skills during interaction with peers [9].
More than 40% of pre-school children have exhibited
some sensitivities in early social-emotional health.
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Disorders that commence during this period are
known to be capable of persisting for the child’s life-
time [10]. Socially competent kindergarten children
are more successful than less competent peers in devel-
oping positive attitudes to school, and in achieving
good grades and success [9]. Important links have
been determined between a child’s emotional regu-
lation skills and increasing social competence, and
anger-aggression and difficulties with emotional regu-
lation impair social competence [9,11]. Low social
competence in early childhood can have adverse
impacts on exclusion and interiorization in late child-
hood and early adolescence [12]. Socially competent
children are successful at school and have high self-
esteem, thus laying a strong long-term foundation.
The risks of behavioural problems, substance depen-
dence, poor school adaptation, violence, juvenile crimi-
nality, and antisocial behaviour increase in children
with deficiencies in social competence unable to
achieve these [11].

Sleep is not static. It undergoes a constant change
from the foetal period to adult life, with the most
rapid change occurring in the first 6 months of life.
These changes are associated with appropriate matu-
ration of the relevant neural pathways, and normal
sleep development will not occur in the absence of nor-
mal brain development [13]. Neurodevelopmental dis-
orders are a disease group whose findings are
characterized by impaired acquisition of cognitive,
behavioural, and social skills during the developmental
period [14]. Sleep disorders are generally more com-
mon in children with neurodevelopmental disorder
than in healthy children [15]. Optimal brain develop-
ment is thought to be related to the individual’s circa-
dian rhythm [16].

Sleep is described as linked to social competence,
behaviour, and neurodevelopment in the previous lit-
erature. The purpose of our study was to investigate
whether sleep habits can be used as a marker of social
competence and behaviour in early childhood.

Methods

The research was planned as a prospective case-control
study. Ethical committee approval was granted on 29
May 2017 (no. 2017-04-06). Three hundred fifty sub-
jects were enrolled between June 2017 and February
2018. When those dropping out of their own volition
and failing to complete the study were excluded, the
research was finally conducted with 317 subjects. Fol-
lowing approval from the local ethical committee, par-
ticipants were enrolled from among children
presenting to the hospital. One hundred sixty-six chil-
dren aged 4–6 with psychiatric disease and 151 healthy
children with no disease were enrolled on a voluntary
basis. The control consisted of patients with no active
psychiatric symptoms presenting to the Healthy

Child Clinic. Patients, control group subjects, and
parents were read the consent form and provided writ-
ten informed consent. A data form consisting of struc-
tured multiple-choice questions to be answered in
written and prepared by specialist psychiatrists was
used to determine cases’ sociodemographic and clinical
characteristics. These forms were completed by phys-
icians. Subjects with chronic disease other than
known psychiatric disease and with parents lacing a
sufficient level of education to permit healthy reading
and completion of the inventories were excluded. The
case group consisted of patients diagnosed by a psy-
chiatrist at DSM-5-based psychiatric evaluation.
Absence of any diagnosis in the control group was
also confirmed through a psychiatric evaluation.

Psychometric instruments

The SCBE-30 was applied to all subjects. This scale
consists of three subscales containing 10 questions
each assessing children’s problem symptoms and social
skills in the pre-school period. The social competence
subscale examines positive characteristics such as
cooperation in the company of peers seeking means
of resolving disagreements. The anger-aggression sub-
scale examines problem symptoms such as defiance of
adults and externalizing such as inappropriate and
aggressive behaviour in relations with peers. The
anxiety-withdrawal subscale examines internalizing
problem symptoms such as sadness and depression
and timidity within a group [17]. The validity and
reliability of the Turkish-language version have been
confirmed [18].

The Children’s Sleep Habits Questionnaire (CSHQ)
investigating children’s sleep habits and sleep-related
problems was administered to all subjects. Developed
by Owens et al., the CSHQ is regarded as a sleep
screening tool useful for determining behavioural and
medically based sleep problems [19]. It consists of 33
questions and assesses bedtime resistance, sleep onset
delay, sleep duration, sleep anxiety, night wakings,
parasomnias, sleep disordered breathing and daytime
wakefulness. The inventory is completed retrospec-
tively by the mother and father. A total score of 41 is
regarded as a cut-off point, and values above these
are considered “clinically significant.” The validity
and reliability of the Turkish-language version were
studied by Perdahlı Fiş et al. [20].

The Denver Developmental Screening Test II
(DDST-II) was applied to the case group. Denver II
is the 1992 revision of the Denver Developmental
Screening Test [21]. The test has been adapted and
standardized to Turkish society and is used to deter-
mine developmental problems that may be encoun-
tered in children. The test can be applied to children
up to the age of 6 and evaluates fine motor skills,
gross motor skills, language skills, and social skills [22].
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Statistical analysis

Descriptive statistics (mean, standard deviation, mini-
mum, median, and maximum) were used to describe
continuous variables. The Mann–Whitney U test was
used to compare two independent and non-normally
distributed continuous variables. Presence of corre-
lation between scores representing continuous vari-
ables was assessed using Spearman’s Rho correlation
coefficient. The Kruskal–Wallis H test was used to
compare continuous variables in more than two
groups. Two-way evaluations of groups with statistical
significance were performed using Dunn’s multiple
comparisons test with Bonferroni correction. The
chi-square test was used to assess relations between cat-
egorical variables. Statistical significance was set at
0.05. Analyses were performed on MedCalc Statistical
Software version 12.7.7 (MedCalc Software BVBA,
Ostend, Belgium; http://www.medcalc.org; 2013).

Results

The rate of diagnoses of sleep disorders in our study
(CSHQ cut-off point: 41) was significantly higher
than that in the control group (p < 0.001). The inci-
dence of sleep disorders was 2,89-fold (1/0,345) higher
in our case group. Mean CSHQ score, and anxiety-
withdrawal and anger-aggression aggression scores
were also significantly higher in the case group, while
social competence scores were significantly lower (p
< 0.001). Males also comprised more of the case
group, which also had a lower level of receipt of pre-
school education (p < 0.001) (Table 1).

Intelligence level distributions in the group diag-
nosed with intellectual Disabilities (ID) were evaluated

with the help of clinical assessment and DDST-II. Bor-
derline mental capacity was present in 15 cases (35%),
mild mental retardation in 19 (44%), moderate mental
retardation in 8 (19%), and severe mental retardation
in 1 (2%). Mean CSHQ scores were 44, 68 – 48, 33 –
54, and 62 – 59, respectively. Subjects in the group
diagnosed with ID frequently had nervous and mild
cognitive problems, and CSHQ scores increased in
line with the severity of mental retardation.

Male subjects among the entire study group achieved
significantly lower social competence scale scores
(p < 0.001), and higher anxiety-withdrawal scale scores
(p = 0.006) than girls. Social competence increased in
the group receiving pre-school education, while signifi-
cant decreases were observed in anger-aggression, and
anxiety-withdrawal (p < 0.001) (Table 2).

Analysis of disease subgroups in the patient group
paid particular attention to gender. Significant variation
was determined among CSHQ scores inmale gender (p
= 0.004). Two-way comparisons revealed that the
median value of the communication disorder (CD)
group was lower than those of the attention-deficit
hyperactivity disorder (ADHD) (p = 0.046) and ID (p
= 0.024) groups. Significant variation was also observed
in social competence scores in male gender (p = 0.001).
Two-way comparisons revealed that the median value
of the CD group was significantly higher than those of
the ADHD (p = 0.006), ID (p = 0.0001), and autism
spectrum disorder (ASD) (p = 0.001) groups. Although
significant variation was observed in anxiety-withdra-
wal scores in males in this group, no significant differ-
ence was determined at two-way comparison. To
summarize, boys with neurodevelopmental disorder
weremore affected by sleep and social competence diag-
noses than girls (Table 3).

Table 1. Comparison of the Children’s Sleep Habits Questionnaire (CSHQ), Social Competence and Behavior Evaluation (SCBE-30)
scale scores, age, duration of sleep, sex, and pre-school education in the case and control groups.

Case group
n = 166

Control group
n = 151 p

Sleep disorders with CSHQ Yes
No

109 (65.7)c

57 (34.3)
60 (39.7)
91 (60.3)

<0.001b

OR: 0.345
CSHQ
Mean ± S.D. (Median)

45.8 ± 8.3 (44) 42.5 ± 6.8 (41) <0.001a

SCBE-30
Social competence
Mean ± S.D. (Median)

36.6 ± 11.9 (39.5) 42.8 ± 9.04 (43) <0.001a

SCBE-30
Anger-agression
Mean ± S.D. (Median)

28.4 ± 10.03 (27) 22.4 ± 6.7 (22) <0.001a

SCBE-30
Anxiety-withdrawal
Mean ± S.D. (Median)

24.1 ± 8.9 (22) 17.8 ± 7.1 (16) <0.001

Duration of sleep (hours)
Mean ± S.D. (Median)

10.01 ± 1.246 (10.00) 10.08 ± 0.707 (10.00) 0.659a

Male
Female

129 (77.7)c

37 (22.3)
82 (54.3)
69 (45.7)

<0.001b

Pre-school education Yes
No

102 (61.4)c

64 (38.6)
133 (88.1)
18 (11.9)

<0.001b

Note: SCBE-30: Social Competence and Behavior Evaluation scale, CSHQ: Children’s Sleep Habits Questionnaire.
aMann–Whitney U test.
bChi-square test.
cn(%).
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Distributions of sleep disorder diagnoses deter-
mined using the CSHQ in the case subgroups are
shown in (Table 4). Analysis revealed a significant
difference between CSHQ and social competence
scale scores in the case group irrespective of gender dis-
tribution (p = 0.028 and p < 0.001). Neurodevelopmen-
tal disorders were also affected by sleep and social
competence disorders (Table 4). The difference deter-
mined between CSHQ scores was not statistically sig-
nificant at two-way comparisons. Children diagnosed
with ADHD, ID, and ASD achieved significantly
lower social competence scores than the CD group
(p = 0.014, p < 0.001, p < 0.001) (Table 5). Social com-
petence scores decreased in the CD, ADHD, ID, and
ASD groups, in descending order. The best social com-
petence scores were in the CD group.

CSHQ score was negatively correlated with social
competence (0.278, 27.8%) and positively correlated
with anger-aggression (0.290, 29%), and anxiety and
withdrawal (0.317, 31.7%) scores (Table 6).

Mean social competence scores in the control and
case groups were higher among subjects without
sleep problems than in those with such problems,
while mean anger-aggression and anxiety-withdrawal
(Figure 1). Possession of sleep problem appears to
reduce social incompetence, while increasing anger-
aggression and anxiety-withdrawal.

Discussion

A higher quantity or quality of sleep in childhood is
associated with better behavioural and cognitive out-
comes. The results of previous studies indicate a link
between pre-school sleep and behaviour and cognition
[23]. In addition, sleep parameters have been docu-
mented as a basic foundation for social functions in
schoolchildren, adolescents, and adults [24]. Optimal
sleep supports pre-school children’s adaptive function-
ing. Sleep in this period is associated with a series of
social, sensory, and cognitive adaptation mechanisms

Table 2. Assessment of scale scores in terms of sex and pre-school education.
Pre-school education pa

Yes (n = 235)
Mean ± S.D. (Median)

No (n = 82)
Mean± S.D. (Median)

SCBE-30
Social competence

41.14 ± 10.271 (42.00) 34.95 ± 11.958 (37.50) <0.001

SCBE-30
Anger-aggression

26.28 ± 9.387 (25.00) 29.07 ± 10.362 (28.00) <0.001

SCBE-30
Anxiety-withdrawal

19.80 ± 7.916 (18.00) 24.73 ± 9.863 (22.00) <0.001

Sex pa

Male (n = 211)
Mean ± S.D. (Median)

Female (n = 106)
Mean ± S.D. (Median)

SCBE-30
Social competence

37.96 ± 10.760 (40.00) 42.68 ± 11.004 (44.00) <0.001

SCBE-30
Anger-aggression

26.28 ± 9.387 (25.00) 24.08 ± 8.354 (23.00) 0.055

SCBE-30
Anxiety-withdrawal

21.89 ± 8.764 (20.00) 19.47 ± 8.439 (17.00) 0.006

Note: SCBE-30: Social Competence and Behavior Evaluation scale; CSHQ: Children’s Sleep Habits Questionnaire.
aMann–Whitney U test.

Table 3. Comparison of scale scores after gender distribution in the case group.
Disease groups

pa

ADHD
Female n = 5 Male n = 31
Mean ± S.D. (Median)

ID
Female n = 11 Male n = 32
Mean ± S.D. (Median)

ASD
Female n = 7 Male n = 22
Mean ± S.D. (Median)

CD
Female n = 14 Male n = 44
Mean ± S.D. (Median)

CSHQ Female 43.6 ± 5.86
(44)

48.36 ± 8.45
(46)

44 ± 7.53
(44)

49.86 ± 8.06
(52)

0.369

Male 48.19 ± 10.16
(47)

48.06 ± 8.55
(46)

43.18 ± 7
(41.5)

42.5 ± 6
(42)

0.004

SCBE-30
Social
competence

Female 46 ± 8.46
(48)

36.55 ± 13.56
(36)

33.71 ± 17.87
(31)

43.71 ± 6.63
(45.5)

0.367

Male 33.74 ± 10.51
(33)

30.56 ± 11.73
(29.5)

31.36 ± 10.19
(33)

42.57 ± 9.71
(43.5)

<0.001

SCBE-30
Anger-aggression

Female 25.4 ± 7.64
(23)

30.27 ± 11.67
(26)

32 ± 7.21
(29)

26.57 ± 7.65
(27)

0.442

Male 31.55 ± 11.64
(30)

29.5 ± 11.43
(29.5)

24.32 ± 8.51
(22)

27.41 ± 8.77
(26)

0.099

SCBE-30
Anger-aggression

Female 20.6 ± 5.86
(21)

25.36 ± 10.7
(23)

27.29 ± 9.88
(24)

25 ± 8.27
(23.5)

0.668

Male 23.52 ± 8.34
(22)

27.47 ± 9.56
(26)

22.18 ± 9.7
(17.5)

22.3 ± 8.24
(21)

0.040

Note: ADHD: attention-deficit hyperactivity disorder; ASD: autism spectrum disorder; ID: intellectual disabilities; CD: communication disorder; CSHQ: Chil-
dren’s Sleep Habits Questionnaire, SCBE-30: Social Competence and Behavior Evaluation scale.

aKruskal–Wallis test.
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[25]. Social skills deficiency in children is known to
result in adverse outcomes in the long term, and social
competence affects life in a multifaceted manner. Social
skills in early childhood are also an indicator of social
competence at later ages. Insufficient or poor-quality
sleep in early childhood can compromise social-
emotional functions through its effect on the develop-
ing brain [26]. One recent study determined that length
of sleep is positively correlated with social competence
[25]. Correlation analysis in our study showed that par-
ticipants’ social competence decreased as CSHQ scores,
severity of sleep problems in other words, increased, in
both the case and control groups. We observed that
participants’ anger-aggression and anxiety-withdrawal
scores increased in line with sleep problems. Recent
studies have suggested that a shorter duration of
night sleep exacerbates behavioural problems. Hyper-
activity, decreased academic performance, externaliz-
ing symptoms, anger, aggression, and impulsivity
have been linked to sleep disorder [27].

Social development becomes particularly pro-
nounced when children start school. They evolve
with their peers and learn to live in a community.

Table 4. Comparison of scale scores by diagnosis groups in the case group.
Disease groups

ADHD n = 36 ID n = 43 ASD n = 29 CD n = 58

Sleep disorders with CSHQ Yes 8 (22.2)b 12 (27.9) 14 (48.2) 23 (39.7)
NO 28 (77.8) 31 (72.1) 15 (51.8) 35 (60.3)

pa

CSHQ
Mean ± S.D. (Median)

47.56 ± 9.747 (46.00) 48.14 ± 8.428 (46.00) 43.38±7.002
(42.00)

44.28±7.213 (43.00) 0.028

SCBE-30
Social competence
Mean ± S.D. (Median)

35.44 ± 11.015 (35.50) 32.09 ± 12.344 (32.00) 31.93 ± 12.139 (33.00) 42.84 ± 30.60 44.00 <0.001

SCBE-30
Anger-aggression
Mean ± S.D. (Median)

30.69 ± 11.291 (29.00) 29.70 ± 11.359 (29.00) 26.17 ± 8.755 (24.00) 27.21 ± 8.458 (26.00) 0.357

SCBE-30 Anxiety-withdrawal
Mean ± S.D. (Median)

23.11 ± 8.035 (21.50) 26.93 ± 9.779 (26.00) 23.4 ± 19.822 (19.00) 22.95 ± 8.258 (22.00) 0.128

Note: ADHD: attention-deficit hyperactivity disorder; ASD: autism spectrum disorder; ID: intellectual disabilities; CD: communication disorder; CSHQ: Chil-
dren’s Sleep Habits Questionnaire; SCBE-30: Social Competence and Behavior Evaluation scale.

aKruskal–Wallis test.
bn(%).

Table 5. Two-way comparisons between disease groups.
CSHQ Adj. pa Social competence Adj. pa

ADHD-ID 1.000 1.000
ADHD-ASD 0.312 1.000
ADHD-CD 0.590 0.014
ID-ASD 0.082 1.000
ID-CD 0.137 <0.001
ASD-CD 1.000 <0.001

Note: ADHD: attention-deficit hyperactivity disorder; ASD: autism spectrum
disorder; ID: intellectual disabilities; CD: communication disorder; CSHQ:
Children’s Sleep Habits Questionnaire.

aBonferroni Corrected Dunn Multiple Comparison.

Table 6. Correlation analysis of Children’s Sleep Habits
Questionnaire (CSHQ) and Social Competence and Behavior
Evaluation (SCBE-30) scores.

Spearman’s Rho
correlation pa

CSHQ – (SCBE-30) social
competence

−0.278 <0.001

CSHQ – (SCBE-30) anger-aggression 0.290 <0.001
CSHQ – (SCBE-30) anxiety-
withdrawal

0.317 <0.001

Note: CSHQ: Children’s Sleep Habits Questionnaire, SCBE-30: Social Compe-
tence and Behavior Evaluation scale.

aSpearman’s Rho.

Figure 1. The relationship between SCBE-30 scale scores and sleep disorders in case and control groups.
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Development of social skills with pre-school education
is thought to be useful for children’s social develop-
ment and to be effective in preventing emotional dis-
turbances [28,29]. In our study, and in agreement
with the previous literature, social competence scores
were higher and anger-aggression and anxiety-with-
drawal scores were lower in the group receiving pre-
school education. The realization of the effect of sleep
on emotional functioning in children is also important.
Childhood is a critical time when children develop the
ability to regulate their emotions. Poor sleep has been
proved to be linked to anxiety, emotional problems,
and depressive symptoms. Additionally, decreased
sleep durations have been revealed to adversely affect
emotional functioning, especially in developing chil-
dren [30]. Previous studies have determined links
between individuals’ sleep problems and several psy-
chiatric and neurological disorders [31–33].

Variations have been observed in the regulation of
gene expression during wakefulness and sleep. Genes
regulated during seep are thought to contribute to
brain plasticity and memory consolidation [34]. Sleep
is a critical brain function for learning and develop-
ment. The newborn sleep cycle has been shown to be
linked to executive functioning and verbal IQ scores
at subsequent ages. Neonatal studies have reported
that sleep problems adversely impact on neurodevelop-
mental outcome scores [35]. Intelligence levels
decreased in the ID group in our study, while CSHQ
scores and sleep problems increased.

The proportion of boys in the case group was greater
than that in the control group. We attributed this to
ASD, CD, ADHD, and ID being predominantly male
neurodevelopmental disorders. Previous studies have
also demonstrated a greater preponderance of males
in these disorders [36–39]. Sleep disorders in children
with neurodevelopmental disorders may be more
resistant to treatment, and more severe and permanent
than those in healthy children [40]. Weak sleep has
been determined to have an adverse impact on the con-
cept of Theory of Mind, defined as the ability to deter-
mine the mental states of others, by affecting executive
functioning. It has also been determined to adversely
affect emotional information processing and to be
associated with neurodevelopmental disorders
[41,42]. The failure of autonomic nervous system
homeostasis in the sleep-wake cycle affecting sub-
sequent emotional, cognitive and social development
represents one of the models of the developmental
foundations of ASD [43]. The estimated prevalence
of sleep disorders in ASD ranges between 40% and
80% [15]. In our study, sleep disorder was determined
in 48% of the ASD group and in 66% of the entire neu-
rodevelopmental group. Rates of sleep disorder diagno-
sis were higher in children with neurodevelopmental
disorder compared to the healthy children. Social com-
petence scores decreased as sleep problems increased

among all participants, and this was more pronounced
in the group with neurodevelopmental disorder.

Sleep problems in the pre-school problem have been
shown to have an adverse impact on cognitive abilities
in the elementary school period. Sleep problems were
negatively associated with performance on tasks asses-
sing working memory [44]. Sleep disorders have a par-
ticularly adverse effect on objective-focused behaviours
when the aims are abstract or complex impact [45].
Sleep disorders are common in ADHD [46]. Learning
and attention problems have been reported in 57% of
parents of children with sleep disorder [47]. ADHD
group CSHQ scores in our study were higher than
those in the ASD and CD groups. Approximately 25–
50% of children and adolescents with ADHD are
known to experience sleep problems. Appropriate
intervention in these problems can increase the quality
of life and reduce the severity of ADHD and the dis-
turbance it causes [48]. Sleep disorders were observed
at as high a rate as 78% of the ADHD group in our
study.

One of the limitations of this study is the greater
preponderance of boys in the case group compared
to the control group. This derived from a greater pre-
dominance of male gender in patients with neurodeve-
lopmental disorders. In order to determine the effect of
this, we also analysed the study data in terms of gender
differences. Another limitation of our study is the
difficulty of diagnosing in ID in this age group and
the limited usefulness of the DDST-II employed. In
addition, although subjects were enrolled from a simi-
lar income level, no date is available for external con-
ditions that might affect sleep hygiene. Our study
involved a large number of subjects in an age group
that included pre-school children, an age group that
has been little studied to date. We used reliable and
valid tools updated in the light of the latest develop-
ments and needs. We obtained data in an area in
which only limited data have been available from pre-
vious studies. We think that these represent the power-
ful aspects of our study.

Conclusion

On the basis of our research findings, we determined
an association between sleep habits in the pre-school
period and aggressive and anxious behaviours. We
think that sleep habits may represent a marker in
these areas in pre-school children. We also determined
significant relations between sleep habits and neurode-
velopmental disorders. We think that based on our
results, sleep habits in early childhood can also be a
risk indicator for neurodevelopmental disorders. We
determined that social competence and behaviour
can be as much affected in this group as in healthy chil-
dren. We think that sleep in children in this age group
should be treated as a potential indicator or
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neurodevelopmental disorders, social competence and
behaviour, and that early interventions are required.
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