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ABSTRACT

Objective: The aim of this study was to examine the relationship between
sleep habits and maternal psychopathology in children with autism
spectrum disorder, and to compare them with children with developmental
delay and typically developing children.

Materials and Methods: In this cross-sectional study, 131 children aged
18-42 months who applied to the neurodevelopmental delay clinic were
evaluated. The Childhood Autism Rating Scale was administered by a
clinician. Child Sleep Habits Questionnaire and Symptom Checklist 90
were filled in by mothers.

Results: Children with Autism Spectrum Disorder were found to have
more sleep onset delay and sleep anxiety than children with developmental
delay and typical development. A relationship was found between sleep
problems in children and psychiatric problems of mothers.

Conclusion: A comprehensive evaluation including sleep problems and
parental mental health evaluation while performing neurodevelopmental
evaluation provides important data both in the diagnosis and the
rehabilitation processes.
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INTRODUCTION

As sleep is an essential element for growth, healthy sleep is
highly critical for physical and cognitive development in the
early years of life. Although adequate sleep involves many

parameters, it is mainly characterized by sleep duration. The

(074

Amag: Bu galismanin amaci otizm spektrum bozuklugu olan ¢ocuklarda
uyku aliskanliklari ile anne psikopatolojisi arasindaki iligkiyi incelemek ve
gelisimsel gecikmesi olan gocuklar ve tipik gelisim gosteren gocuklar ile
karsilagtirmaktir.

Gereg ve Yontem: Bu kesitsel arastirmada, ndrogelisimsel gecikme klinigi-
ne basvuran 18-42 ay arasindaki 131 g¢ocuk degerlendirilmistir. Klinisyen
tarafindan Cocukluk Otizmi Derecelendirme Olgegi uygulanmistir. Anneler
tarafindan Cocuk Uyku Aligkanliklari Anketi ve Belirti Tarama Listesi 90
doldurulmustur.

Bulgular: Otizm Spektrum Bozuklugu olan g¢ocuklarda uykuya geciste
gecikme ve uyku anksiyetesinin gelisimsel gecikmesi olan ve tipik gelisim
gosteren gocuklardan daha fazla oldugu bulunmustur. Cocuklarda uyku
problemleri ile annelerin psikiyatrik problemleri arasinda iligki saptanmis-
tir.

Sonug: Norogelisimsel degerlendirme yapilirken uyku problemleri ve ebe-
veyn ruh sagligi degerlendirmesini de iceren kapsamli bir degerlendirme
hem tani hem de rehabilitasyon siirecinde 6nemli veriler saglamaktadir.

Anahtar Kelimeler: Otizm, maternal psikopatoloji, uyku aliskanliklari

National Sleep Foundation recommends 11 to 14 hours sleep
per day for toddlers aged 12 to 24 months (1). Just as sleep
duration, sleep onset, continuity, and sleep-wake patterns
are other factors along with various extrinsic and intrinsic
factors for sleep quality (2). Since difficulties in sleep impact
the growth and well-being of children (3), poor sleeping habits
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and sleep problems are among the major concerns of the early
years. Maternal sleep habits, co-sleeping (4), family chaos (5),
and culture (6) are some of the extrinsic factors found related
to sleep difficulties. A variety of longitudinal studies present
several potential outcomes linked to early sleep problems,
especially behavioral problems. Sleep problems are also
found to be linked with the poorer mental health of caregivers,
which is mainly led by the cumulative parental stress related
to sleep difficulties (7). Studies reveal that the parents of
children with poor sleep habits are more prone to stress and
depression when compared to control groups (3,8,9). Studies
denote that the pathways between child sleep problems and
parental mental health is not unidirectional, however, the
direction of this pathway is still uncertain in the literature
(7). It is mostly hypothesized that sleep problems exacerbate
maternal psychopathology, however, the presence of sleep
problems could also be longitudinal outcomes of maternal
psychopathology (9,10). For example, in a longitudinal study
with pregnant mothers, it is found that prenatal depression and
anxiety predict the sleep disturbance of toddlers at the ages of
18 months and 30 months, even after controlling the postnatal
mood (11). Similarly in another study, higher levels of maternal
depression at 15 and 24 months predicted greater duration
of child awakenings at 24 and 36 months (10). However, a
longitudinal study conversely founds that having cry-fuss or
sleep problems in the first 2 years at more than 3 previous time
points contributes significantly to parental distress with 2.8%
of variance (12). Regardless of the direction of the causal link,
the literature clearly shows us that maternal mental health is a
potential indicator or risk factor for sleep problems. Therefore,
it is a fact that poor sleep habits might signal many problems,
including some risk factors for the well-being of both the child
and caregivers.

Although sleep problems are prevalent in all pediatric
populations, there is a higher frequency in samples with autism
spectrum disorder (ASD) (13). Difficulties in settling to sleep,
night waking (14) and shorter sleep duration (15,16) are main
sleep problems found to be correlated with autism severity
(17). Some studies considered these difficulties as the very early
signs of ASD in toddlerhood (18). In one of these longitudinal
studies, the sleep problems experienced by toddlers at
18-months-old were predicted by the autistic symptoms at
the ages 3 and 4 (19). It is also shown that maternal stress
is associated with sleep problems of children with ASD, even
after controlling for autistic severity and maternal sleep (8).
Since studies have revealed the significant link between sleep
problems and ASD symptomes, early sleep problems should be
taken into consideration in terms of early interventions and
maternal mental health should also be investigated in this
context

Considering the link between sleep problems and maternal
mental health, an additional examination is needed to delineate
the role of signs and symptoms of ASD in toddlerhood. The
current study aimed to examine the relationship between
sleep characteristics and problems, and the presence of ASD
diagnosis; to identify which factors played a role in the path to
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sleep problems in toddlers without ASD diagnosis; to examine
the role of maternal psychopathology in relation to early signs
and symptoms of autism and sleep problems in toddlers aged
between 18 to 36 months.

METHODS

Participants

The sample consists of 131 children aged 18 to 42 months
referred to the clinic for neurodevelopmental delays (CND)
at the department of child and adolescent psychiatry at
Istanbul Medeniyet University. Referrals to the CND are of
children mainly with suspected autism spectrum disorder
from primary care centers or by pediatricians. The clinic is
chaired by a senior child and adolescent psychiatrist (AB)
and the staff includes a resident (trainee) child psychiatrist,
a clinical psychologist, and a child development specialist.
In the present study, a total of 131 young children who
had undergone a thorough assessment including a medical
checkup to exclude impairment in hearing and motor deficit,
psychiatric examination, family assessment structured
interviews and use of age-appropriate developmental and
social-emotional measures. As a result of the assessment,
the sample was divided into 3 groups. According to the
clinical examination and rating scales, the group that met the
autism spectrum disorder diagnosis criteria was ASD (Autism
Spectrum Disorder), the group having difficulties in language
development and social communication skills but did not
meet the autism spectrum disorder diagnosis criteria was
DD (Developmental Delay), and the group who did not have
any language and social communication problems was TD
(Typical Development). Children with neurological problems
such as epilepsy and motor deficits were excluded. The study
protocol was approved by the Istanbul Medeniyet University
Research Ethics Committee (approval number 2021/0227).
Informed consent was obtained from the mothers. The study
was conducted in accordance with the principles of the
Declaration of Helsinki.

Measures

Socio-demographic Form: This questionnaire, which consists
of questions about the child’s perinatal and developmental
history, was created by the study team in order to collect
information about the age, education level, occupation, income
and marital status of the parents, the number of children, and
familial physical and mental illness history.

The Childhood Autism Rating Scale (CARS): The Childhood
Autism Rating Scale (20) is a behavioral rating scale used
for assessing the symptoms of autism spectrum disorders.
It consists of 14 items which assess autism associated
behaviors and another item for rating general impression
of childhood autism. Items are scored on a scale ranging
from one to four; the lowest scores are associated with
no impairment. Total scores below 30 indicate that the
individual is in the non-autistic range. The CARS is adapted
into Turkish, and it is found to be a valid and reliable
assessment instrument (21).




The Children’s Sleep Habits Questionnaire (CSHQ): The CSHQ
is a parent-report, sleep-screening instrument which is helpful
at collecting information about children’s sleep habits and
sleep problems. It was originally designed for children ages
4 to 10 years (22); but in a recent study, the researchers
found that CSHQ is also clinically useful for the screening of
sleep problems in toddlers (23). CSHQ has 56 items related
to common sleep behaviors, and each question was asked in
relation to the previous week. 52 items are rated on a three-
point Likert scale (rarely [0—1 night per week]; sometimes
[2—4 nights per week]; and usually [5-7 nights per week]).
The subscales of CSHQ include Bedtime Resistance, Sleep
Onset Delay, Sleep Duration, Sleep Anxiety, Night Waking,
Parasomnias, Daytime Sleepiness and Sleep Disordered
Breathing. A total CSHQ score above 41 may indicate sleep
problems in young children. A Turkish validity and reliability
study of the scale was conducted in 2010 (24).

The Symptom Checklist-90-Revised (SCL-90-R): Developed
by Derogatis (25), this is a multidimensional, 90-item self-
report symptom inventory designed to screen psychological
symptoms and psychological distress. It identifies a range of
psychological symptoms and psychopathological features
on nine subscales: somatization, obsessive compulsion,
interpersonal sensitivity, depression, anxiety, hostility, phobic
anxiety, paranoid ideation, and psychoticism. Respondents
score each item which bothered them on a Likert scale of
0 (not at all) to 4 (extremely). Higher scores mean that the
symptoms are more severe. A Turkish validity and reliability
study of SCL-90-R was conducted by Kilic (26).

Statistics

All analyses were performed using the SPSS 21.0 statistical
software (Chicago, IL, USA). The groups were compared in
terms of demographic characteristics and sleep habits by
using chi-square tests for categorical variables, and ANOVA
or Kruskal-Wallis test for continuous variables. Pearson’s or
Spearman’s correlation coefficients were used to detect a
relationship between continuous variables. A two-tailed P-value
of 0.05 was considered to be statistically significant.

RESULTS

The study sample consisted of 131 toddlers in three groups:
autism spectrum disorder (ASD) (n= 36), developmental delay
(DD) (n=42), and typical development (TD) (n=53) groups. Male:
Female ratio was similar among groups. The three groups did
not differ regarding age, familial psychiatric disorder history,
familial speech and language delay history and gestational age.
However, maternal employment status and newborn weight
was significantly different among the groups. It was reported
to be lowest in Group ASD (p=0.01 and p=0.033 respectively)
(Table 1 and Table 2).

Sleep habits are listed in Table 3. The remarkable findings were
the CSHQ sleep onset delay, and CSHQ sleep anxiety scores
were significantly higher in Group ASD (p=0.002 and p=0.044
respectively). In addition, the mean CSHQ total score in all
three groups was above the cut-off score of 41.
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Table 1: Sociodemographic characteristics of sample

N (%) Mean+SD

Gender

Male 95 (72.5)

Female 36 (27.5)
Age (months) 27.76+6.58
Age of father 36.97+5.54
Age of mother 34.0615.61
Maternal education status

Illiterate 2 (1.5)

Primary school 44 (33.6)

High school 32 (24.4)

University 50 (38.2)
Paternal education status

Illiterate 1(0.8)

Primary school 33(25.2)

High school 45 (34.4)

University 48 (36.6)
Family income

<300 USD 22 (16.8)

300-600 USD 52 (39.7)

600-1000 USD 21 (16)

>1000 USD 30(22.9)
Number of children

1 54 (41.2)

2 53 (40.5)

3 and above 23 (17.6)
Familial physical disease history 43 (32.8)
Familial psychiatric disorder history 22 (16.8)
Gestational smoking 16 (12.2)
High-risk pregnancy 43 (32.8)
Newborn complications 56 (42.7)
Incubator history 32 (24.4)
Gestational age 38.02+2.43

<37 35 (28.2)

38-42 88 (71)

>42 1(0.8)
Types of delivery

Vaginal delivery 28 (21.4)

C-section 81 (61.8)
Newborn weight (g) 3210.62+575.58
Breastfeeding duration (months) 14.6218.6
Groups

ASD 36 (27.5)

DD 42 (32)

™ 53 (40.5)

USD: United States Dollar ASD:Autism spectrum disorder DD:Developmental
delay TD:Typical development

There was no significant difference in terms of maternal
psychopathology in all three groups. There was a correlation
between SCL-90 subtest scores and CSHQ subtest scores. In
particular, SCL-90 anxiety and obsession-compulsion subtest
scores were significantly correlated with all CSHQ subtest
scores (Table 4).
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Table 2. Descriptive statistics for group characteristics

ASD DD ™D
n (%) n (%) n (%) P

Gender

Male 25 (69.4) 35(83.3) 35 (66) 0.153
Age (months) 29.83+7.12 27.5+6.48 26.55+6.04 0.095
Maternal employment 5(13.9) 19 (45.2) 20(37.7) 0.01
Familial psychiatric disorder history 8(22.2) 9(22.5) 5(9.6) 0.171
Family history of speech and language delay 11 (30.6) 22 (57.9) 22 (42.3) 0.058
Gestational smoking 4(11.1) 6 (15.4) 6(11.3) 0.808
High-risk pregnancy 13 (36.1) 14 (35.9) 16 (30.8) 0.829
Newborn complications 14 (38.9) 20 (51.3) 22 (41.5) 0.508
Incubator history 9(25) 12 (30.8) 11(21.2) 0.579
Gestational age

<37 10 (31.3) 16 (40) 9(17.3) 0.051
Types of delivery

C-section 18 (64.3) 25(78.1) 38(77.6) 0.370
Newborn weight (g) 2999.17+475.39 3203.62+648.44 3340.49+540.35 0.033
CARS 28.68+7.04 17.33+1.44 15.31+0.26 <0.0001
ASD:Autism spectrum disorder DD:Developmental delay TD:Typical development CARS:The Childhood Autism Rating Scale
Table 3. Sleep Characteristics Comparison Between Groups

ASD (n:36) DD (n:42) TD (n:53) p
Mean (SD)

Sleep onset time 22:57 (1:27) 22:28 (1:06) 22:20(1:16) 0.099
Sleep onset after 22:00 22 (61.1) 26 (61.9) 21(39.6) 0.048
Morning wake-up 9:06 (1:11) 8:51 (1:07) 9:01 (1:11) 0.643
Sleep duration 10.88 (1.71) 11.29 (1.34) 11.2 (1.77) 0.571
CSHQ Bedtime Resistance 12.47 (3.08) 11.9 (2.49) 11.83(2.97) 0.56
CSHQ Sleep Onset Delay 2.11(0.85) 1.6 (0.8) 1.49(0.7) 0.002
CSHQ Sleep Duration 4.97 (2.25) 4.12 (1.4) 4.23 (1.69) 0.303
CSHQ Sleep Anxiety 7.39 (2.07) 7.1(1.6) 6.47 (1.66) 0.044
CSHQ Night Wakings 4.61(1.34) 4.45 (1.13) 458 (1.2) 0.955
CSHQ Parasomnias 8.92(2.42) 8.71(1.73) 8.51(1.83) 0.608
CSHQ Daytime Sleepiness 10.92 (2.47) 10.74 (1.9) 10.47 (1.99) 0.75
CSHQ Sleep Disordered Breathing 3.39(0.87) 3.26 (0.66) 3.23 (0.64) 0.638
CSHQ Total 52.97 (8.76) 49.98 (6.19) 49.26 (7.16) 0.124

ASD:Autism spectrum disorder DD:Developmental delay TD:Typical development CSHQ: The Children’s Sleep Habits Questionnaire

DISCUSSION

In this study, the relationship between sleep habits and
maternal psychopathology in toddlers was investigated. Delay
in transition to sleep and sleep anxiety were found to be more
common in children with autism spectrum disorder. At the
same time, while no relationship was found between maternal
psychopathology and the presence of autism, a significant
relationship was found between toddler sleep problems and
the presence of autism.
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In the study, children who were referred for a diagnostic
examination because they showed autism spectrum symptoms
were evaluated, and 27.5% were diagnosed with ASD, and 32%
had developmental problems that did not meet the diagnostic
criteria for ASD. 40.5% were toddlers with typical development
without any developmental problems. At the same time, it
is noteworthy that the mean CSHQ score in all three groups
was above the threshold value of 41. Although this finding is
consistent with previous studies (27,28), the mean CSHQ score in
children with typical development in our study was similar to that




Table 4: Correlations Between CSHQ and SCL-90
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SOM oc IPS DEP ANX HOS PHO PAR PSY G|
CSHQ Bedtime  rho 0315 0373 0305 0365 0328 0361 0168 0352 0265 0374
Resistance p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0002  <0.001
CSHQ Sleep rho 0179 0169 0113 0114 0173 0152 0078 0070 0085  0.150
Onset Delay p 0041 0054 0200 0194 0048 0084 0377 0425 0336  0.087
CSHQ Sleep tho 0129 0177 0122 0152 0174 0071 0075 0050 0211  0.164
Duration p 043 0043 0165 0084 0047 0422 0392 0572 0016  0.061
CSHQ Sleep rho 0244 0288 0192 0262 0255 0203 0104 0243 0151 0263
Anxiety P 0005 0001 0028 0003 0003 0020 023 0005 0086  0.002
CSHQ Night rho 0287 0197 0242 0292 0285 0309 0154 0275 0251 0312
Wakings p 0001 0024 0005 0001 0001 <0001 0079 0001  0.004  <0.001
csHQ tho 0312 0411 0333 0387 0304 0356 0337 0391 0368 0415
Parasomnias <0.001  <0.001  <0.001  <0.001  <0.001 <0.001 <0.001  <0.001  <0.001  <0.001
CSHQ Daytime  rho 0211 0278 0285 0323 0248 0238 0102 0306 0276  0.302
Sleepiness p 0015 0001 0001 <0001 0004 0006 0244 <0001 0001  <0.001
CSHQ Sleep tho 0108 0172 0187 0153 0161 0153 0113 0151 0173  0.170
girse‘;;f]:zd p 0219 0050 0033 0080 0065 0082 0199 0085 0048  0.052
CSHQ Total tho 0361 0433 035 0430 0396 0420 0219 0391 0356 0448

P <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 0012 <001  <0.001  <0.001

CSHQ: The Children’s Sleep Habits Questionnaire SCL-90:Symptom Checklist-90 SOM:Somatization OC:Obsessive compulsion IPS:Interpersonal sensitivity
DEP:Depression ANX:Anxiety HOS:Hostility PHO:Phobic anxiety PAR:Paranoid ideation PSY:Psychoticism GSI: Global Severity Index

of children with ASD, unlike previous studies (29,30). A possible
explanation for this situation might be: The group that we defined
as typically developing children in our current study may not be
an accurate representation of the normal population, as they do
not have developmental problems but are referred to the clinic
with certain problematic behaviors and suspicion of autism. Sleep
problems can affect psychosocial development and behaviors in
typically developing children (31,32). One of the reasons for the
developmental and behavioral problems of the children referred
in our study could also be sleep-related problems.

In our study, delay in transition to sleep and sleep anxiety
were found to be more common in children with ASD. In a
study conducted by Goldman (33) with 1856 children aged
3-18 years, it was determined that children with ASD in
the toddler period had higher bedtime resistance, delayed
transition to sleep, parasomnia, sleep anxiety, and night
waking scores than the scores in the CSHQ normative sample.
Similarly, in the study of Doo and Wing (34) with children
with autism and developmental delay, parasomnia and sleep
transition problems (i.e., bedtime resistance) were found to
be the most common sleep problems. Problems with initiating
and maintaining sleep are common in children with autism
(13,35,36). However, as in our study, previous studies are
also based on parental reporting. For this reason, parents of
children with ASD may over-report sleep problems, and data
based on objective measurements may be different than they
are (37). However, despite this difference, the close relationship
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between autism and sleep problems is confirmed by various
studies (38). In addition, the typically developing group in
our study did not consist of a normal population sample but
consisted of children with suspected autism who were referred
for differential diagnosis. The fact that these children also have
sleep problems may be the reason why there is no significant
difference in other subscales of CSHQ.

In our study, unlike previous studies, no difference was found
between the groups in terms of maternal psychopathology. In
the latest meta-analysis, it has been reported that psychiatric
problems, especially depression and anxiety, are more common
in mothers of children with ASD than in the general population
(39). The fact that the study sample did not include the
community population and that children with ASD were not
yet diagnosed may be among the reasons for this. The follow-
up of the parents of children diagnosed with ASD in terms of
psychopathology may reveal different results in the future.

In our study, a correlation was found between parental
psychopathology and sleep problems. The relationship between
maternal stress and child sleep problems has also been shown
in previous studies (38,40). Sleep problems in children can
pave the way for an increase in the stress level of mothers
and, therefore, the development of psychopathology. In a
study, it was found that sleep problems in children predicted
maternal stress when maternal sleep level and autism severity
were controlled (8). Some studies suggest that this relationship
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may be bidirectional. Mental problems in mothers affect the
mother-child relationship, the mother’s mental problems are
reflected on the child, and in this case, it may cause sleep
problems in the child (9,10). Although there was a relationship
between sleep problems and maternal psychopathology in our
study, the cause-effect relationship was not evaluated.

Our study has limitations. The cross-sectional study does not
provide sufficient data to explain the link between ASD and child
sleep problems and maternal psychopathology. In addition,
considering that sleep habits may also be affected by mental
disorders, the absence of psychiatric evaluation other than
developmental evaluation in our study may constitute another
limitation. As discussed before, the fact that our study sample
consisted of children who were referred with the suspicion
of autism shows that typically developing children may not
exactly match the normal population. In addition, no external
evaluation was made for the life stresses that the mothers were
exposed to, except for the maternal psychopathology data
obtained with the SCL-90. It is possible that maternal stress is
a confounding factor in the scale findings.

In addition to these, our study also has strengths. First of all,
this study is the first to examine ASD, maternal psychopathology
and sleep disorders together in a Turkish sample. The sample
diagnosed with ASD for the first time is also a factor that
strengthens the findings of the study, because the burden on
parents during the stigmatization and rehabilitation process
observed in children with ASD did not have a confounding
effect on psychopathology. In addition, clinical observations
made it possible to evaluate children who were referred with
the suspicion of autism in three categories, and children with
developmental delay were separated from children with autism
diagnosis. Thus, comparative data between groups could be
obtained. Finally, the significant relationship between suspected
ASD and sleep problems in children is expected to provide an
important perspective in the field of early intervention.

As a result, a comprehensive evaluation including environmental
factors such as parental psychopathology and sleep problems
while performing neurodevelopmental evaluation in toddlers
will help in the diagnosis process, prevent unnecessary
diagnosis, and provide valuable information for the psychosocial
rehabilitation and well-being of the child and mother.
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