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Abstract

Objective This study aimed to (1) characterise sleep disturbances and emotional/behavioural difficulties

among healthy German children and adolescents aged 3 to 13 years, (2) examine the association between parent-
reported sleep problems and emotional/behavioural difficulties, (3) point out possible relations between specific
kinds of sleep disturbances and different behavioural difficulties.

Methods Data were collected between 2011 and 2015 within the LIFE Child study in Germany. The sample included
1101 3-to 13-year-old children and adolescents. Information on sleep disturbances—assessed via the Children’s Sleep
Habits Questionnaire (CSHQ), emotional/behavioural difficulties—assessed via the Strengths and Difficulties Ques-
tionnaire (SDQ), and socioeconomic status was provided by participants’ parents. Multiple regressions were applied

to analyse the associations between general and specific sleep disturbances (independent variables) and emotional/
behavioural difficulties (dependent variables).

Results The total CSHQ score was positively associated with the total SDQ score and all SDQ subscales (emotional
problems, conduct problems, hyperactivity/inattention, peer relationship problems). Most of the CSHQ subscales
were related to SDQ subscale scores, except for a few non-significant relations with hyperactivity/inattention and con-
duct problems. The CSHQ total score, daytime sleepiness, sleep duration and parasomnias showed the strongest
associations with the SDQ total score.

Conclusion This study confirms an association between children’s and adolescents’sleep habits and psychological
health. We were able to demonstrate the association between sleep problems and emotional/behavioural difficul-
ties in a large sample of healthy participants. In particular, we observed a significant relation between parasomnias
and hyperactive/inattentive behaviour as well as a significant association between emotional problems and sleep
problems, especially daytime sleepiness, sleep anxiety and parasomnias.
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Introduction

Healthy sleep habits are an important aspect of healthy

physical and mental development for children and ado-

lescents [1-4]. In a large German sample, 19.5% of par-

ticipating children reported general sleep problems [5].
*Correspondence: This is comparable with another German study, in which
Theresa Fulfs 22.6% of children and 20.0% of adolescents reported
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aim of this study was thus to identify possible associa-
tions between such sleeping difficulties and emotional/
behavioural difficulties among healthy German children
and adolescents.

Almost 20 years ago, comparable studies were able to
show a connection between sleep problems and external-
ising symptoms as well as psychosocial and behavioural
problems in children and adolescents [7, 8]. However,
given the changes in socio-cultural conditions since then,
it is worthwhile to replicate these observations in the pre-
sent day. In particular, children’s and adolescents’ increas-
ing media consumption in the last decades, especially the
expanding use of mobile devices, should be mentioned in
this context [9, 10]. According to previous studies, mutual
dependencies between electronic media use and psy-
chological health can be assumed [11, 12]. In addition,
a connection between increasing media consumption
and problematic sleeping behaviour has been described
[13-15]. Further changes in the last decades, e.g., related
to parenting [16—18], mental health in general [19-21], or
academic pressure [22, 23], might also have changed the
relationship between sleep and behavioural difficulties.

Prior investigations showed that sleep problems in chil-
dren and adolescents affect their daily functioning and
are associated with the development of various emotional
and behavioural difficulties, such as anxiety, depression,
inattention, decreased concentration as well as psycho-
social problems [2, 24—29]. There is evidence for a strong
mutual association between the development of sleep
problems and difficulties in regulating emotions and
aggression. Sleep problems and these regulatory difficul-
ties are strongly related in their development over time,
with the persistence of one problem greatly increasing
the risk of the other [24]. One can assume a bi-directional
relationship between sleep deprivation and deficiencies in
executive functioning, regulation of impulsivity and emo-
tional control among children [1, 24, 30]. Further results
of a longitudinal study confirmed that sleep problems
have a persistent negative effect on children’s emotional
regulation, which may lead to ongoing sleep problems and
poorer attentional regulation over time [31]. Addition-
ally, adolescents show higher prevalence of mental health
issues related to emerging sleep problems such as short
sleep duration, later bedtime and poor sleep hygiene [4].
Similar results were also obtained in a German-language
study, in which sleep disorders significantly increased the
risk of psychological problems, including both hyperactiv-
ity and excessive emotional distress [32].

Studies examining the association between sleep
problems and behaviour have typically focused on
parasomnias such as nightmares or sleepwalking. Par-
asomnias are thought to reflect underlying stress or
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anxiety in children, but a limitation of many studies has
been the failure to control for confounds also known
to be associated with stress and anxiety, such as female
gender in post-pubertal children [33-36] and low SES
in general [37-39]. Therefore, this study will investi-
gate the possible association between parasomnias and
emotional/behavioural difficulties, controlling for the
variables sex and SES.

The co-occurrence of parasomnias (e.g., nightmares)
and emotional/behavioural problems has been the
subject of numerous studies. In this regard, Li et al.
observed that frequent nightmares in children are asso-
ciated with emotional and behavioural problems (such
as hyperactivity, frequent temper outbursts/mood dis-
turbance) and that affected children more often experi-
enced comorbid insomnia [40]. The results of a different
long-term study confirm these findings by revealing a
high incidence of psychopathological symptoms in chil-
dren with chronic nightmares [41]. Accordingly, for this
study, special attention was paid to the possible link
between parasomnias and emotional/behavioural diffi-
culties among children and adolescents.

Given the assumed stable nature of sleep prob-
lems, children affected with general sleep problems
at a young age have a higher risk of aggravated symp-
toms throughout childhood and adolescence [42]. Fur-
thermore, there is evidence that especially recurrent
nightmare experience during childhood may lead to an
increased vulnerability to psychological problems in
adulthood [43].

Based on the relationships described above and the
corresponding importance of healthy sleep, especially
for the psychosocial development of children and ado-
lescents, the current study’s aim was to investigate
possible associations between sleep disturbances and
behavioural difficulties among healthy German chil-
dren and adolescents aged 3 to 13. We hypothesised
that children with sleep difficulties would also show
more emotional/behavioural problems. Another aim
was to investigate whether existing sleep problems in a
specific area (e.g., insomnia, parasomnia) show associa-
tions with emotional/behavioural problems. Therefore,
several different sleep-related difficulties were assessed
and possible associations between specific emotional
and behavioural difficulties were analysed.

In contrast to other studies, which mostly considered
smaller and disease-related sample, the present study is
based on a large cohort of children without related clin-
ical diagnoses. We assume that the association between
sleep problems and emotional/behavioural difficulties,
previously described in clinical cohorts, can also be
demonstrated in a large cohort of healthy children and
adolescents.
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Methods

Participants

All data were collected between 2011 and 2015 within
the LIFE Child study in Leipzig, Germany [44]. The LIFE
Child study is a longitudinal child cohort study which
aims to monitor healthy child development as well as
the development of lifestyle diseases. The study was
designed in accordance with the Declaration of Helsinki
and approved by the ethics committee of the University
of Leipzig (Reg. No. 264-10-19,042,010). Study partici-
pants were recruited via advertisements at different insti-
tutions (hospitals, clinics, public health centres, schools),
through media (internet, radio, television) or by word of
mouth. Criteria for inclusion in the present study were
complete information on sleep disturbances (CSHQ) and
behavioural difficulties (SDQ), both reported by parents,
as well as information on socioeconomic status. Children
treated with psychotropic medication were excluded
from the analysis (#=44). The final sample comprised
1101 children and adolescents (557 boys, 544 girls, mean
age="7.44). Informed written consent was obtained from
all parents.

Measures

Psychological health

Children’s behavioural difficulties were assessed with
the Strengths and Difficulties Questionnaire (SDQ),
which is a standard instrument measuring behavioural
difficulties and strengths of children and adolescents. It
consists of 5 different scales, namely emotional prob-
lems, conduct problems, hyperactivity/inattention,
peer relationship problems and prosocial behaviour.
Each SDQ subscale comprises five items. Sum scores
on each scale range from 0 to 10 points, with higher
scores indicating more behavioural difficulties or
strengths. For the following analysis, only the problem
scales of the SDQ (all scales except prosocial behav-
iour) were considered. These four subscales are added
together to obtain a total difficulties score ranging from
0 to 40. Cronbach’s alpha for the individual scales were
0.91 (hyperactivity/inattention), 0.71 (emotional prob-
lems), 0.60 (conduct problems), and 0.42 (peer relation-
ship problems). We used the validated German parent
version of the SDQ (SDQ-DE) [45].

Sleep

To evaluate children’s sleep behaviour, parents com-
pleted the Children’s Sleep Habits Questionnaire
(CSHQ), which was developed as a screening tool for
sleep disturbances in children aged 4 to 10 years. Pre-
vious studies have extended the original age range to
over 10 [46-49] and under 4 years [50]. The CSHQ is a
retrospective, 45-item questionnaire in which parents
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are asked to recall sleep behaviours occurring over a
“typical” recent week. 33 different items are concep-
tually grouped into 8 subscales (bedtime resistance,
sleep onset delay, sleep duration, sleep anxiety, night
wakings, parasomnias, sleep disordered breathing,
daytime sleepiness). A higher score indicates more
sleep difficulties. The total sleep disturbance score is
calculated as the sum of all items [51]. In this study,
we used the German version of the Children’s Sleep
Habits Questionnaire (CSHQ-DE), which showed an
internal consistency of a=0.68 and a retest—reliabil-
ity of r=0.76 in previous investigations [52]. In this
study, Cronbach’s alpha for the individual scales were
0.75 (sleep duration), 0.68 (bedtime resistance), 0.62
(daytime sleepiness), 0.59 (night wakings), 0.55 (sleep
anxiety), 0.46 (sleep disordered breathing), and 0.45
(parasomnias). The sleep onset delay scale consists of
only one item.

Covariates

In this study, we considered age, sex, and socioeco-
nomic status (SES) as covariates. SES was measured
with an index based on the educational level (general
education and vocational education) and occupational
status of the mother and father, as well as monthly
household income after taxes. This information was
provided by the parents of the participating children.
The SES index varies between 3 and 21, with higher
scores indicating a higher SES. Children were assigned
to three SES groups: lower social class (index between
3 and 8.4), intermediate social class (index between 8.5
and 15.4), or higher social class (index between 15.5
and 21) [53].

Statistical analyses

Statistical analyses were performed using the Statistical
Package for the Social Sciences, version 24.0 (SPSS 24.0,
SPSS Inc., Chicago, IL, USA). We used multiple linear
regression models to examine the associations between
sleep problems and behavioural difficulties. The inde-
pendent variables were CSHQ scores, while SDQ scores
were included as dependent variables. We adjusted the
model for sex, age and SES. In the case of a significant
association in the broader scales (total SDQ score and
total CSHQ score), more detailed analyses based on the
subscales of the CSHQ (sleep anxiety, night waking, day-
time sleepiness, sleep duration, sleep disordered breath-
ing, parasomnias, bedtime resistance, sleep onset delay)
and SDQ (hyperactivity/inattention, emotional problems,
conduct problems, peer relationship problems) were con-
ducted. These detailed analyses investigated how specific
types of sleep disturbances related to behavioural diffi-
culties in specific areas. The multiple regression models
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included scores on the individual subscales of the CSHQ
as independent variables and the subscales of the SDQ as
dependent variables. To counteract problems of multiple
significance testing, we used the Benjamini—Hochberg
procedure to control for the false discovery rate (FDR) in
independent tests [54]. A p-value of less than 0.05 after
this adjustment was considered statistically significant.
Strengths of associations were described by unstandard-
ised regression coefficients f3.

We tested each and every parameter for violations
of the normality assumption using Shapiro—Wilk test.
Furthermore, we looked for influential outliers using
a qqplot. We did not find any statistically relevant
outliers.

Results

Descriptives

Table 1 summarises information on behavioural dif-
ficulties, sleep problems and sociodemographic char-
acteristics among the study participants. The analysed
cohort consisted of 1101 children and adolescents,
including 544 females (49.4%) and 557 males (50.6%).
The mean age of participants was 7.44 years. SES was
rather high, with 31% of participants assigned to the
higher social class, 60.3% assigned to the intermedi-
ate social class and 8.7% assigned to the lower social
class. CSHQ/SDQ total and subscores for all children
are summarised in Table 1. The mean CSHQ total
score in the sample was 42.55 (SD=5.77 [CI 95% 42.21
— 42.89]). The mean SDQ difficulties score was 9.28
(SD=5.57 [CI1 95% 8.95 — 9.61]).

Associations between parent-reported sleep disturbances
and emotional/ behavioural difficulties

We initially tested whether sleep disturbances are related
to increased behavioural difficulties. Table 2 displays
associations between each of the CSHQ domains and
total behavioural difficulties score. According to this
basic analysis, a higher total sleep disturbance score on
the CSHQ was significantly associated with a higher total
difficulties score on the SDQ (=0.363, p= <0.001) (see
Fig. 1). This relation holds for the specific types of sleep
disturbances, with sleep anxiety (f=0.710, p= <0.001),
night wakings (B=0.674, p=<0.001), daytime sleepi-
ness (p=0.512, p=<0.001), sleep disordered breath-
ing (p=0.996, p=<0.001), parasomnias (}=0.970,
p=<0.001), bedtime resistance (f=0.355, p=<0.001),
sleep onset delays (B=1.393, p=<0.001) and a reduced
sleep duration (p=1.037, p=<0.001) all significantly
associated with increased emotional/ behavioural
difficulties.
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Table 1 Characteristics of the study sample (aged 3 to 13 years),
including sociodemographic characteristics, sleep problems
(CSHQ), and behavioural difficulties (SDQ); (hn=1101)

Mean (SD) | n (%)

Sex
Male 557 (50.6)
Female 544 (49.4)
Age (yrs.) 744 (3.13)
3-4 269 (24.4)
5-7 283(25.7)
8-10 309 (28.1)
11-13 240 (21.8)
SES 1342 (3.22)
Lower 96 (8.7)
Intermediate 664 (60.3)
Higher 341(31.0)
SDQ scales
Total difficulties score 9.28 (5.57)
Hyperactivity/inattention 3.66 (243)
Emotional problems 4(2.06)
Conduct problems 2.07 (1.64)
Peer relationship problems 41 (1.71)
CSHQ scales
Total sleep disturbance score 42.55(5.77)
Sleep anxiety 486 (1.42)
Night wakings 3.71(01.17)
Daytime sleepiness 12.33(2.79)
Sleep duration 3.88(1.34)
Sleep disordered breathing 3.30(0.73)
Parasomnias 8.24 (1.45)
Bedtime resistance 7.03(1.79)
Sleep onset delay 7(0.77)

SD Standard deviation, SES Socioeconomic status, CSHQ Children’s Sleep Habits
Questionnaire, SDQ Strength and Difficulties Questionnaire

Associations between parent-reported sleep disturbances
and hyperactivity/ inattention

The subsequent, more detailed analysis included
the specific types of emotional/ behavioural difficul-
ties. We first assessed the association between sleep
disturbances in general and hyperactivity/inatten-
tion. Higher total sleep disturbance scores were sig-
nificantly related to higher hyperactivity/inattention
subscores (f=0.100, p=<0.001). Furthermore, sig-
nificant associations between night wakings ( =0.204,
p=0.001), daytime sleepiness (p=0.127, p= <0.001),
sleep disordered breathing ($=0.380, p=<0.001),
parasomnias (f=0.362, p=<0.001), sleep onset
delays (B=0.524, p= <0.001), reduced sleep duration
(B=0.309, p=<0.001) and hyperactivity/ inattention
were revealed. However, as indicated by small partial
R? (0.009—0.056), these associations were rather small.



Page 5 of 11

15

(2024) 24

Fulfs et al. BMC Pediatrics

(8¢€0~-
8¢0 100> -l¥71™-) 680 [430) 100> (ev0--tPL™) 260™- iz 100> (£€0--191-) 660 LEO 100> (7£0--81C-) 9pL- 090" 100> (¢9--165-) LTv- S3S
(ss0°
900 900° -¥09-) vLT- 910 100> (LOL--¥€L-) 8L~ 100" S8C (Szs-89z-) 6C1° € 100> (€LT--€6l'1-) €€L- 710 100> (eve--6¥€T) 96T L~ x9S
910’ 100> (2Z1-910) 690 Lo 100> (¥00--901*) S50~ 8¢0° 100> (FL1-9%0) 0L L [440) L00™> (¢v0--061-) 9L L~ 000 588 (££1-291-) £00 aby
Buiyieasq
600 100" (95t7-100) 62T €00 €80 (cee-€oL) Ll 600° 100" (9¥5-100) €£T €10 100> (£69-€90) 08¢’ L10° 100> (CTL1-14T) 966 pasapiosip das|s
(ev0-
Leo 100> -G¥1™-) 760 Ye0 100> (9¥0--TkL™) ¥60™- 90 100> (e70--591-) ¥OL - w0 100> (€80--S¢T-) ¥SL- 990" 100> (987--909-) 9p - S3S
(reor
£00° €00° -129-) €6C- 810 100> (LTL--¥hL™-) SEV- 100’ €8¢ (S6v-887-) €01 4oy 100> (60€™--0¢T'1-) S9L- 9L0 100> (€9€--91¥-) 06€L- X3S
oLo’ L00’ (£01-100) 750" 6L0" 100> (€20--€CL™) €0~ 8L0 L00™> (€51-920) 060" [430) 100> (£90--¥1T-) P L- 00 ol (960-9€7-) 0£0- oby
[adoy 100> (£1€-990) 061" 8Y0" 100> (98€-€51) 69T 0e0’ 100> (L1v-tel) 69T 600" 100> (18¥-£EL) 60€ 190" 100> Ty 1-159) LEO'L uoneinp dad|s
(S¥0™-
€e0’ 100> -[¥1™-) 960 9e0’ 100> (8¥0--S¥L™) £60™- 620 L00™> (8%0--891-) 801~ 19408 100> (980--67C-) 851~ 0L0° 100> (667--819-) 85t~ S3as
(570
£00° 00’ -€19-) 8T~ L10° 100> (ELL--¥EL-) €TV~ 100" € (86¥-697-) SLL 0 100> (¥6C--80T'L-) LSL~ SO 100> (1Z€--69€T) SPE'L- X3S
oLo 100" (601-€00) 950° L0 100> (610--0CL™-) 0£0™- 910 100> (S¥1-2T0) ¥80° Leo 100> (€90--L1T-) LEL- 100" 6Ll (860-€€T-) £90- aby
810’ 100> (lirl-€20) 780" eo L00™> (591™-€50) 601" 890 100> (z9z-vel) g6l Lo L00™> (0lz-sv0) LTl 590 100> (969-£7€) ClG  ssauidaals swnkeq
(S0~
€eo 100> -81™) 960 Se0 100> (L¥0--S¥L™-) 960 8¢0 100> (9v0--691-) LOL- 1340 100> (980~ -6¢C-) 8SL- 690’ 100> (€6T--179-) LSY- S3s
(90"
900 800" -565-) S9T- 9Lo 100> (S60--82L-) CLY- 100’ W (S€5-£ST-) 6EL [4d0) 100> (99¢--881'L-) £2L- €L 100> (LLT--L1E€T) ¥9T L~ x9S
Lo 100> (£LEL-£T0) T80 800 €00 (S00-001-) £¥0- e0 100> (161-090) 9L 9Lo 100> (920--6£1-) 2OL- 100’ LT (E€T-L11-) 850 aby
[410) 100> (SLE-€20) 691 S00° Lo (8€T-T¥0™) 860 (410} L00™> (6£€-£20) €0T 600° 100" (60%-000) ¥0T' 610 100> (LyL'1-£0T) ¥L9 sbunjem 1ybIN
(s€0~-
90 100> -8€1-) £80- [430) 100> (Zv0--1¥L™-) 260 L10 100> (720~ 1-) #80™ 60 100> (6£0--¥CT-) LSL- 950" 100> (0ST--8£5-) v~ S3S
(cLo
900 oLo -985™) £ST- 9Lo 100> (S60--82/-) LY~ 00 601 (695-£61-) 981" €0 100> (€£T--661"1-) 9L~ 410} 100> (¢L1--59CT) 81T L- X3S
Lo 100> (SEL™-£20) 180" 600 100" (L00-€01™) 1S0™ JAZ0) 100> (607-€80) 9 L* Lo 100> (8€0--161-) SL1™- 100’ [434 (eT-0L1-) 290" oby
90 100> (6£C-6£0) 651 €00 650 (181-6¥0™) 990 [@do) 100> (e¥S-497) €0V 00 Ly (057-£80-) 780 LEo 100> (l60'L-62€) 0LL Kaixue das|s
(5€0-
SO 100> -9€1-) 680 120 100> (££0--€€1™) S80™- 8L0’ 100> (620--S¥1-) £80™ e0 100> (L£0--L1T-) Lyl s0 100> (SbT--155-) 86€- S3s
(00
S00° oLo -9/5-) €5T- 710 100> (280~ -569~) 68€- 00 LI (8¥S-S61™-) LLL Lo 100> (ST--1S1'1-) ToL~ Lo 100> (881--871'C) 89L°L- X3S
Lo 100> (¢€1-820) 080" 900° £00"  (80--569-) L¥0™- L0 100> (S61-520) sEL 910 100> (£20--L1-) 660 00 8Ll (€€2-€80) SL0° aby
870" 100> (¥60™-££0) S90° 090° L00™> (£60-¥¥0) 10" el 100> (6S1-¥60) 9T 1" 950° 100> (ov1™-190) 001" selL L00™> (6¥7-L4T) €9€ 91035 |30} DHSD
s|qeuen
24 [p1ind d (D% Ss6)d  Honivd d (1D%S6)d  ¥Ipnivd d (1D%Ss6)d  Hpnivd d (1D%Ss6)d 4 pnind d (D% s6)d jyuapuadapuj

suolje|al 1aad

swa|qoid 31pnpuod

swa|qoid [euonowy

uajjeul/AyandesadAy

2105 SaNdYYIP [€101 DAS

3|qenea yuspuadag

S311NJLYIP |BINOIARYST/[PUOROWIS pUR S3dURCUNISIP da3]s U9aMISQ SUOIIRDOSSY g alqeL



Page 6 of 11

15

(2024) 24

Fulfs et al. BMC Pediatrics

535 pue ‘xas ‘abe 10) PaIsn[pe 31e SUOIIBIDOSSE ||y *SIUSIDLYS0D UOISSD1B1 PIsIpJepuURISUN JO SWIS) Ul PGLIISIP d1€ SUOLIRIDOSSY

(rv0-

4303 100> -9%'1-) 560~ SE0 100> (Y0~ ¥L~) S60- ado) 100> (#¥0--891-) 901~ 1320 100> (580~ -£2T-) 951~ 890 100> (067--519-) TS~ S3s
(8e0

L00° 00" -029") 16T~ [10 100> (1TL--€L-) Teb~ L00° 15€ (805-987-) L1’ seo 100> (£0€--61T1-) €9/~ SLO° 100> (€€€--91¥T) SLE L X35

610° 100> (6/4-50) LLO S00° Lo (LZL--€7L7) 6€0- 600 100> (081-050) SLL’ SLO° 100> (720--€£1-) 660~ 100 ¥6¢ (FCT-9LL-) 50° oby

710 100> (6/¥-5%0) 29T 220} 100> (965-581) 06€ 900 900 8L7-5707) 91T 120 100> (5z8-€C0) v o€ 100> (080z-90/) €6€’L  Kejap 1asuo daajs
(60~

620° 100> 1) 160~ 420} 100> (2v0--1¥1-) 260~ 40} 100> (€€0--951-) §60- ovo 100> (080~ -5zz-) €51~ 190" 100> (597 -565) 0EY- S35
(850

900 £00 “#09-) €2~ 910 100> (860~ -0€/7) ¥1t~ 100’ vee (6£5-8vT-) SPL €0 100> (087--90T L) €¥/ - €L 100> (8TT--LVET) V8T L- X35

/10 100> (/TL-610) €£0 600° 1000 (000-€0L™) LSO Ye0 100> (681-190) ST’ o 100> (¢v0--€61-) 8LL- 000 185 (10Z-t¥1-) 820 aby

S00° TI0 (L91-7207) TLo €00 Y0 (S71-9€0™) 550 20 100> (€67-890) 181’ 100 LET (081-580™) L¥O' 410} 100> (£59-€50) 65 @duRISISal dWNPag
(L0~

120 100> -0 1) 880~ 620" 100> (6€0--L€EL-) 880" 020 100> (0€0--TSL-) 160~ €€0° 100> (890~ -607-) 6€ L 50" 100> (SbT--£95-) 90%~ S35
(890

900 600 -165-) 29~ SLO 100> (¥80--€1/-) 66€~ 200 [N (vSS-€CC-) S9U 0c0 100> (L¥T--Spl'L) €69~ Lo 100> (6SL--91TC) 881 'L X35

610 100> (197-€20) £L0° 100 $00°  (900-960-) S0~ 80 100> (€61-£90) 0L’ 710 100> (020~ -£91-) ¥60- 100" <18 (S€T-001-) 890° oby

y10 100> (197-620) Sy’ L10° 100> (€97-Tv0) TS 90’ 100> (Lyy-pL1) LLE SHO' 100> (125-€07) 29¢° 190° 100> (¢€€1-809) 0L6° sejuwoseled

3|qenea

24 Ipnivd d (ID%S6)d 4 pnind d (D%S6)d Hpniod d (D%se)d  4pnind d (ID%S6)d 4 pniod d (D% s6)d Juapuadapu|

swa|qo.id diysuonejal 199d

swajqoid 1onpuo)

swajqoid jeuonowsy

uaneul/AlandesadAy

91025 S213NJWIP [€10) DAS

3|qeuien yuspuadaq

(penunuod) zajqeL



Fulfs et al. BMC Pediatrics (2024) 24:15

Page 7 of 11

301 ® . .
L N SR % )
B | s atiiitititats, 08 »
R | Seiries e 6l Gm s C e
LB =8 tEE gesgssssenss”, Gnts y
B SeEiiEEC See e
0 50 60 70 80

CSHQ total score
Fig. 1 Significant association (+95% Cl) between CSHQ total score and SDQ total difficulties score (adjusted for child age, sex, SES)

There was no significant association between sleep anx-
iety or bedtime resistance and increased hyperactivity/
inattention.

Associations between parent-reported sleep disturbances
and emotional problems

As described for the subdomain of hyperactivity/inatten-
tion, we found an association between sleep disturbances
and emotional problems as well. This is exemplified
by a significant association between higher total sleep
disturbance scores and increased emotional problems
(B=0.126, p=<0.001). Moreover, the detailed analy-
sis examining the specific kinds of sleep disturbances
showed that higher CSHQ subscores were all signifi-
cantly related to more emotional problems such as sleep
anxiety (p=0.403, p= <0.001), night wakings (=0.203,
p=<0.001), daytime sleepiness (p=0.193, p= <0.001),
sleep disordered breathing (f=0.273, p=0.001), para-
somnias (3=0.311, p=<0.001), bedtime resistance
(B=0.181, p=<0.001), sleep onset delays (}=0.216,
p=0.006) and reduced sleep duration ($=0.269,
p=<0.001). Again, the strengths of the associations were
rather small (R? ranging between 0.009 and 0.123).

Associations between parent-reported sleep disturbances
and conduct problems

In comparison to hyperactivity/inattention and emo-
tional problems, there were fewer significant associations
between conduct problems and the specific types of sleep
disturbances. However, higher total sleep disturbance
scores were significantly related to higher conduct prob-
lem scores (p=0.071, p= <0.001), as were higher scores

on the scales for night wakings (p=0.098, p=0.021),
daytime sleepiness (p=0.109, p= <0.001), parasomnias
(B=0.152, p=<0.001), sleep onset delays (p=0.390,
p=<0.001) and reduced sleep duration (f=0.269,
p=<0.001). Again, R*> were rather small (0.005 — 0.060).
There was no significant association between sleep anxi-
ety, sleep disordered breathing or bedtime resistance and
increased conduct problems.

Associations between parent-reported sleep disturbances
and peer relationship problems

Higher total CSHQ scores (p=0.065 p=<0.001) as
well as all specific types of sleep disturbances were sig-
nificantly associated with an increased likelihood of hav-
ing peer relationship problems: sleep anxiety ($=0.159,
p=<0.001), night wakings (B=0.169, p= <0.001), day-
time sleepiness (p=0.082, p=<0.001), sleep disordered
breathing (f=0.229, p=0.001), parasomnias (=0.145,
p=<0.001), increased bedtime resistance (=0.072,
p=0.012), sleep onset delays (p=0.262, p= <0.001) and
reduced sleep duration (B=0.190, p= <0.001). R? ranged
from 0.005 to 0.048, indicating small effects.

Discussion

The present study investigated the associations between
parent-reported sleep disturbances and emotional/
behavioural difficulties among a large sample of healthy
German children and adolescents between 3 and 13 years
of age. This study aimed to not only determine associa-
tions between sleep disturbances in general and emo-
tional/behavioural difficulties in general, but also to
assess possible associations between specific areas of



Fulfs et al. BMC Pediatrics (2024) 24:15

sleep disturbances and emotional/behavioural difficul-
ties, represented by subscores of the CSHQ and SDQ.

First and foremost, we want to emphasise the associa-
tion observed between parent-reported sleep problems
and behavioural difficulties (reflected by total CSHQ
scores and total difficulties scores on the SDQ). The
strongest predictors of increased emotional/behavioural
problems in general were experiencing parasomnias, day-
time sleepiness and reduced sleep duration. Inversely,
especially emotional problems showed associations with
the occurrence of sleep difficulties such as increased
sleep anxiety, daytime sleepiness, and parasomnias. Simi-
lar associations were only found between parasomnias
and hyperactivity/inattention as well as between reduced
sleep duration and conduct problems.

The majority of our results are in line with the results
of previously published, international research [55]. In a
Chinese study investigating the prevalence and factors
associated with sleep disturbances in school-aged chil-
dren (6-14 years), emotional symptoms, conduct prob-
lems and hyperactivity were all significantly associated
with registered sleep disturbances [56]. In contrast to
our results, however, the authors observed no significant
associations between peer relationship problems and
sleep disturbances. Particularly deserving mention are
the connections between emotional problems as well as
hyperactivity/inattention and sleeping difficulties, which
have also been highlighted in other studies [32, 57, 58].

A further aim of this study was to assess the asso-
ciations between emotional/behavioural problems and
specific sleep disturbances, e.g., parasomnias. In this
regard, we observed the strongest association between
the presence of hyperactive/inattentive behaviour and
parasomnias out of all the sleep problems surveyed. In
addition, we were able to identify a significant associa-
tion between the occurrence of emotional problems and
daytime sleepiness, sleep anxiety as well as parasom-
nias. Overall, these results are comparable with the find-
ings of other studies, e.g., a Canadian study investigating
the association between parasomnias like sleepwalking
and sleep talking and emotional/behavioural problems
in children (4-5 years). They showed that children who
experienced these kinds of sleep disturbances had more
anxious, depressive and oppositional problems than chil-
dren without parasomnias [59]. A study conducted in
Hongkong showed that frequent nightmares in children
and adolescents aged 5 to 15 years are associated with
emotional and behavioural problems such as hyperac-
tivity and mood disturbances [40]. This may indicate an
association between emotional/behavioural problems
and specific sleep disturbances, such as parasomnias in
particular, but also sleep anxiety, daytime sleepiness and
a reduced sleep duration. It is important to mention that

Page 8 of 11

the observed associations were rather small and might
not be of high clinical relevance. Given the weak internal
consistency of the parasomnias scale, these findings must
also be interpreted with caution.

With these observations, we undergird the general
assumption that sleep deprivation, insomnia and night-
mares are particularly linked to the occurrence of mental
difficulties. Moreover, we were able to specify the asso-
ciation between emotional problems as well as hyper-
activity/inattention and the occurrence of specific sleep
difficulties such as daytime sleepiness, sleep anxiety and
parasomnias.

Accordingly, an increased occurrence of these kinds of
sleeping difficulties, even in healthy children and adoles-
cents, may indicate the possible existence of a psychoso-
cial/emotional stress situation, which expresses itself in
the form of the mentioned sleep disorders and vice versa.

Considering the factors mentioned above, one could
thus speak of a vicious cycle of mutually reinforcing sleep
problems and emotional/behavioural difficulties. The ter-
mination of temporal trends in the associations between
sleep disturbances and emotional/behavioural difficul-
ties in children and adolescents is complicated by several
methodological difficulties, such as the lack of compa-
rable measures. Nonetheless, despite the socio-cultural
changes mentioned earlier, the associations between
sleep disturbances and emotional/behavioural problems
appear to have remained stable for more than three dec-
ades [60-62].

Strengths and limitations

Even though the CSHQ cannot provide a differentiated
diagnosis of a specific sleep disorder, this questionnaire
can be used as a screening instrument in everyday pae-
diatric clinical practice to provide initial indications of
sleep problems and possible accompanying psychoso-
cial behavioural problems. Regarding the interpretation
of the results, the low Cronbach’s alpha values for some
of the CSHQ scales (sleep disordered breathing, para-
somnias) and one of the SDQ subscales (peer relation-
ship problems) must be mentioned. The accuracy of the
measurements of these constructs may be limited. Corre-
sponding associations should therefore be assessed with
caution.

Because of the study’s cross-sectional design, we can-
not draw long-term conclusions based on the presented
observations and co-occurrence of symptoms. Still,
despite the lack of conclusiveness regarding causality, our
results clearly suggest the benefit of clinical intervention/
treatment for both isolated or simultaneously occurring
sleep and/or behavioural disturbances. For children and
adolescents with attention problems (e.g., at school) or
emotional/psychosocial problems, it can be useful to pay
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attention to good sleep hygiene and to provide education
and intervention regarding healthy sleep behaviour.

Since this study showed particular associations
between parasomnias, daytime sleepiness, reduced sleep
duration and overall behavioural/emotional difficulties,
it may also make sense to pay special attention to these
specific areas of sleep problems. In further studies in this
field, it could therefore be useful to look specifically at the
connection between parasomnias and possibly simulta-
neously occurring sleep disorders and associated emo-
tional/behavioural problems in children and adolescents.

It should be mentioned that due to the high socioeco-
nomic status of the participants, the available data are
not representative of the general population. Further-
more, the present study is limited by its reliance on sub-
jective/parent-reported measures. Parents’ assessments
of children’s sleep habits show acceptable results when it
comes to the occurrence of symptoms but are less reli-
able than actigraphic assessments in correctly estimating
sleep onset or duration [63]. Therefore, there is a poten-
tial rater bias. Although this study controls for numerous
confounding factors that might affect children’s sleep and
mental health status, residual confounding is possible.

Conclusion

This study confirms an association between children’s
and adolescents’ sleep habits and their psychological
health. We were able to demonstrate the co-occurrence
of sleep problems and emotional/behavioural difficul-
ties in a large sample of healthy participants. Particular
attention should be paid to the relationship between par-
asomnias and emotional/behavioural difficulties, as we
observed a significant relation between the occurrence
of parasomnias and hyperactive/inattentive behaviour as
well as a significant association between emotional prob-
lems and sleep problems, especially daytime sleepiness,
sleep anxiety and parasomnias.
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