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ABSTRACT 
Aim: To assess behavioral and sleep distur- 
bances in childhood, it is necessary to imple- 
ment standardized brief questionnaires for chil- 
dren and their parents. Especially complaints of 
insomnia often are underdiagnosed in pediatric 
medicine. Methods: We developed a sleep ques- 
tionnaire (KöSI-KJ) and used it together with 
German versions of the SDQ (parent and child 
reports) for epidemiologic studies in Cologne. 
The sleep questionnaire obtains 33 items for 
parents and 28 items for children. Ratings were 
dichotomized for this analysis in “sometimes/ 
often present” versus “not present”. The Ger- 
man versions of SDQ contain 5 subscales each 
with 5 items. Data from a sample of 1490 chil- 
dren of fourth grade in elementary schools in 
Cologne (age ranged from 8 to 11 years) are 
shown. Results: Children indicate signs of sleep 
disturbances in higher frequency than their 
parents do. Concerning gender and ethnical 
group, there no significant differences can be 
shown. Children with signs of insomnia, dys- 
somnia, daytime sleepiness or restless sleep 
showed significantly higher scores for all rele-
vant SDQ subscales in parental and childrens’ 
reports. Children with signs of parasomnia 
showed higher scores concerning emotional 
problems and the SDQ total score. Children with 
enuresis showed higher scores for all SDQ 
subscales and the total score.  
 
Keywords: Sleep Disorder; Behavioral Disturbance 
in Childhood; Correlation SDQ and Sleep Disturbance 

1. INTRODUCTION 

Children worldwide are concerned by sleep-and be- 

havioral disturbances [1-3]. The aetiological causes, risk 
factors and course of sleep and behavioral disturbances 
in childhood are complex [4-14]. Moreover, prevalence 
of psychiatric behavioral disturbance increases up to 
17% and 26% in school age [15]. The need for preven- 
tion and effective treatment instrument has to be empha- 
sized [16-18]. It has been shown that daily information 
and sensation sleep are indispensable [19-21], typical 
signs of sleeplessness are missed and diagnose might be 
therefore deferred in the pediatric medicine [22-24]. 
Sleeplessness and sleep disturbance influence child’s 
behavior, otherwise behavioral disturbance can influence 
sleep customs [25-27].  

The actual study presents the deficient actual condition 
and the need for studies and tools. Standardized brief 
questionnaires to comprise children’s behavioral and 
sleep disturbance can surely facilitate diagnostical com- 
plexity for the investigator and the examine doesn’t bore, 
analogical to clinical check-up in medical prevention. 

2. METHODS 

2.1. Participants 

Overall, 5372 children of forth grade in schools from 
Cologne and their parents participated in this study. The 
children’s age ranged from 8 to 11 years (mean 9.5 years). 
1517 children were excluded because of missing data. In 
1490 cases data from parents and their respective child 
was available for the analysis. The gender difference of 
the participants was equated 50.3% boys and 49.7% girls. 
The ethnic relation was balanced in the total sample 91% 
German and 9% foreign children.  

2.2. Sleep Questionnaire (KöSI-KJ) 

A German sleep questionnaire was developed (KöSI- 
KJ-Kölner Schlafinventar für Kinder und Jugendliche). 
33 items for parents and 28 for the children are related to 
the topics: insomnia, dyssomnia, parasomnia, restless 

Copyright © 2013 SciRes.                                                                    OPEN ACCESS 

mailto:jamaldriouch@yahoo.de


J. Driouch et al. / Health 5 (2013) 87-94 88 

legs, sleep hygiene and environment and daytime activi- 
ties. Each item is answered on a three-point scale ranging 
from “not present” to “sometimes present” to “often pre- 
sent”. For this analysis ratings were dichotomized in 
“sometimes/often present” versus “not present”. The par- 
ticipants were asked to answer according to the last three 
months.  

2.3. Strengths and Difficulties Questionnaire 
(SDQ) 

The SDQ (Strengths and Difficulties Questionnaire) is 
a questionnaire developed in England by Goodman 1997 
to evaluate behavioural problems and strengths of chil- 
dren. It was translated by a German children psychiatrist 
and a professional translator, and improved and stan- 
dardized by Woerner W. et al. 2002. It contains a bal- 
anced degree of symptoms and positively formulated 
behavioural attributes. The questionnaire contains 5 sub- 
scales (prosocial behaviour, hyperactivity and attention 
problems, emotional problems and problems with peers), 
each with 5 items. Each item is answered on a three- 
point scale ranging from “not true” over “somewhat 
true” to “certainly true”. 

2.4. Study Design 

The questionnaires were dispatched to the participants 
in october 2005. In november 2005 all members of the 
survey received a reminder postcard. The questionnaire 
contained the sleep questionnaire, Strengths and Diffi- 
culties Questionnaire (SDQ), and also general questions 
about gender, birthday, age and demand consulting. 

A total of 5372 children and their parents received 
questionnaires. Of those 1517 responded, and 1490 could 
be analyzed. The others were incompletely filled.  

The collected data was analyzed using the statistical 
software SPSS. For analysis the rating scales were di- 
chotomized in “sometimes/often present” versus “not 
present”. Gender and ethnical group differences were 
computed by Chi²-Test (x2-Test) by Pearson and correla- 
tion by spearman. To compare the arithmetic mean of 
SDQ we used t-test for independent random examination.   

3. RESULTS 

3.1. Parent’s Reports 

In this survey children with signs of disturbed sleep 
showed higher values concerning emotional problems, 
hyperactivity-inattention and the SDQ total score (Table 
1). All children with signs of sleep disturbance are sig- 
nificantly more affected by conduct problems and peer 
problems. Concerning pro-social behavior parents re- 
ports show some small but significant differences as so- 
ciated with signs of insomnia, dyssomnia, daytime 

sleepiness or restless sleep.  
Children with often occurring nightmares and pavor 

nocturnus show significant higher scores for emotional 
problems, hyperactivity-inattention and conduct prob- 
lems (Table 2). Children with episodes of pavor noctur- 
nus are significantly more affected by peer problems. 
Children with episodes of somnambulism show signifi- 
cantly higher scores for emotional problems than chil- 
dren without high somnambulis. They are not signifi- 
cantly more affected by having hyperactivity-inattention, 
conduct problems, peer problems and prosocial behavior. 
Children suffering from Enuresis Noct. show signifi- 
cantly higher occurence of hyperactivity-inattention and 
conduct problems, significantly more occurence of emo- 
tional and peer problems (Table 2). Children with brux- 
ism are significantly more affected from hyperactivity- 
inattention, conduct problems and peer problems. 

Snoring Children show significantly more signs of 
hyperactivity-inattention, conduct problems and peer 
problems (Table 3). Children with parental reports of 
sleep apnea are high significant more affected by hyper- 
activity-inattention, conduct problems and peer problems. 
There is no difference to other children concerning emo- 
tional problems or prosocial behavior. 

Children showing signs of restless legs syndrome are 
high significant more affected by emotional problems, 
hyperactivity-inattention, conduct problems and peer 
problems. Concerning prosocial behavior there is no dif- 
ference. Children with signs of snoring, enuresis or rest- 
less legs syndrom show high significant elevated SDQ 
total scores.  

3.2. Children’s Reports 

Childrens with signs of insomnia and restless sleep 
show high significantly elevated scores for all SDQ 
scales (emotional problems, hyperactivity-inattention, 
conduct problems, peer problems and prosocial behavior, 
Table 4).  

Children with signs of dyssomnia and daytime sleepi- 
ness show high significantly elevated scores for SDQ 
subscales emotional problems, hyperactivity, conduct 
problems, peer problems and prosocial problems. Signs 
of dyssomnia and daytime sleepiness are associated with 
higher SDQ total scores, too. 

Concerning parasomnia children with nightmares re- 
port high significant elevated scores for emotional prob- 
lems, hyperactivity, conduct problems and peer problems 
(Table 5). Children suffering from Enuresis Noct. report 
high significant elevated scores for hyperactivity, con- 
duct problems and peer problems and significantly ele- 
vated scores for emotional problems and prosocial be- 
havior. Enuresis or nightmares show high significant 
elevated SDQ total scores.  
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Table 1. SDQ and insomnia/dyssomnia (parent’s reports). 

Total score Emotional Problems Hyperaktivity 
 

M SD p M SD p M SD p 

Yes 8.96 6.04 2.24 2.06 3.32 2.7 
Insomnia 

No 6.02 4.73 
0.000 

1.29 1.61 
0.000 

2.39 2.21 

0.000 
 

Yes 10.1 6.28 2.52 2.21 3.82 2.67 
Dyssomnia 

No 6.44 5.02 
0.000 

1.44 1.7 
0.000 

2.51 2.32 
0.000 

Yes 10.53 6.44 2.8 2.22 3.76 2.71 Daytime  
sleepiness No 6.3 4.87 

0.000 
1.37 1.64 

0.000 
2.49 2.3 

0.000 

Yes 8.08 5.96 1.99 2.04 3.1 2.56 Awakening at 
night No 6.36 4.93 

0.000 
1.39 1.66 

0.000 
2.47 2.31 

0.000 

Yes 9.72 6.26 2.27 2.08 3.76 2.62 
Restless sleep 

No 5.96 4.61 
0.000 

1.35 1.65 
0.000 

2.30 2.21 
0.000 

Conduct problems Peer problems Prosocial behavior 
 

m s p m s p m s p 

Yes 2.01 1.7 1.39 1.7 8.09 1.66 
Insomnia 

No 1.42 1.39 
0.000 

0.92 1.38 
0.000 

8.48 1.62 

0.000 
 

Yes 2.24 1.77 1.52 1.8 7.98 1.74 
Dyssomnia 

No 1.5 1.45 
0.000 

0.99 1.44 
0.000 

8.41 1.62 
0.001 

Yes 2.22 1.74 1.74 1.83 8.15 1.61 Daytime  
sleepiness No 1.49 1.45 

0.000 
0.95 1.41 

0.000 
8.39 1.64 

0.048 

Yes 1.79 1.6 1.21 1.63 8.25 1.64 Awakening at 
night No 1.51 1.47 

0.001 
0.99 1.44 

0.010 
8.41 1.64 

0.082 

Yes 2.14 1.73 1.55 1.91 8.09 0.09 
Restless sleep 

No 1.41 1.39 
0.000 

0.9 1.29 
0.000 

8.45 0.05 
0.000 

 
Children with signs of restless legs syndrome show high 
significantly elevated scores for all SDQ subscales: emo- 
tional problems, hyperactivity, conduct problems, proso- 
cial problems, total score and peer problems (Table 6). 

4. DISCUSSION 

4.1. Association of Disturbed Sleep and  
Behavioral Problems 

The findings support the assumption that there are 
relevant associations between sleep and behavioral prob-
lems. Similarly data from other cohorts of our study 
showed that children with signs of insomnia, dyssomnia 
and daytime sleepiness are at higher risk for emotional 
problems, peer problems, hyperactivity and conduct 
problems with 2 - 3-fold higher relative risk values [28].  

In a different survey, Stein et al. found high correlation 
between sleep disturbance in childhood and internal 

(anxiety, depression) and external (delinquent, aggressive) 
behavioral disturbance [29]. Recent surveys report about 
correlations between sleep disturbance and behavioral 
disturbance. There are no reports about the causal direc- 
tion of correlation between sleep and behavioral distur- 
bance. Behavioral disturbance is supposed to get wors- 
ened by sleep disturbance and vice versa. [10] reported 
about children suffering habitual snoring, who are highly 
significantly more affected with hyperactivity and inat-
tention than children without habitual snoring. One year 
later, children who were not suffering from habitual 
snoring anymore showed regressive behavioral disorder 
(hyperactivity and inattention). Children who persisted in 
suffering habitual snoring were still affected with behav-
ioral disorder. Therefore treatment of sleep disorder can 
reduce behavioral disorder. 

Other studies report about close correlation between 
sleep duration and behavioral disturbance. Sleep duration  
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Table 2. SDQ and parasomnia (parent’s reports). 

Total score Emotional Problems Hyperaktivity 
 

M SD p M SD p M SD p 

Yes 8.49 6.04 2.18 2.04 3.16 2.61 
Nightmares 

No 6.32 4.92 
0.000 

1.66 0.05 
0.000 

2.5 2.3 
0.000 

Yes 11.26 6.05 2.71 2.24 3.85 2.45 
Pavor nocturnus 

No 6.68 5.19 
0.000 

1.52 1.76 
0.000 

2.61 2.39 
0.000 

Yes 7.96 5.95 2.09 2.03 2.85 2.45 
Somnam-bulism 

No 6.81 5.26 
0.030 

1.53 1.78 
0.002 

2.66 2.4 
0.393 

Yes 9.17 5.98 2.03 2.2 3.61 2.8 
Enuresis noct. 

No 6.76 5.26 
0.000 

1.55 1.78 
0.037 

2.62 2.37 
0.001 

Yes 8.01 6.1 2.07 2.13 2.98 2.54 
Bruxism 

No 6.55 5.01 
0.000 

1.42 1.66 
0.000 

2.57 2.35 
0.006 

Conduct problems Peer problems Prosocial behavior 
 

M SD p M SD p M SD p 

Yes 1.88 1.64 1.27 1.68 8.3 1.56 
Nightmares 

No 1.49 1.46 
0.000 

0.99 1.42 
0.003 

8.38 1.67 

 

0.387 

Yes 2.75 1.87 1.94 2.13 7.98 1.68 
Pavor nocturnus 

No 1.53 1.47 
0.000 

1.01 1.44 
0.000 

8.38 1.64 
0.032 

Yes 1.79 1.59 1.23 1.83 8.42 1.67 
Somnam-bulism 

No 1.58 1.51 
0.131 

1.05 1.46 
0.249 

8.35 1.64 
0.635 

Yes 2.11 1.7 1.42 1.73 8.24 1.62 
Enuresis 

No 1.56 1.5 
0.001 

1.04 1.48 
0.032 

8.36 1.64 
0.473 

Yes 1.75 1.62 1.21 1.67 8.24 1.63 
Bruxism 

No 1.55 1.48 
0.035 

1.02 1.44 
0.047 

8.4 1.64 
0.099 

 
Table 3. SDQ and sleep disordered breathing (parent’s reports). 

Sleep disordered breathing Restless legs Syndrom 

Habitual snoring Sleep apnea Moving leg  

yes no yes no yes no 

Total score M 8.18 6.44 10.74 6.85 11.29 6.77 

 SD 5.82 5.07 7.35 5.28 7.92 5.16 

 p 0.000 0.000 0.000 

Emotional Problems M 1.86 1.48 2.59 1.56 2.94 1.54 

 SD 1.97 1.73 2.41 1.79 2.6 1.76 

 p 0.001 0.036 0.000 

Hyperactivity M 3.15 2.5 3.96 2.66 4.27 2.62 

 SD 2.48 2.36 3.13 2.39 2.9 2.37 

 p 0.000 0.005 0.000 

Conduct problems M 1.92 1.47 2.37 1.58 2.29 1.57 

 SD 1.61 1.47 1.92 1.51 1.9 1.5 

 p 0.000 0.008 0.001 

Peer problems M 1.26 0.99 1.81 1.05 1.8 1.04 

 SD 1.69 1.42 2.02 1.49 2.07 1.47 

 p 0.004 0.009 0.001 

Prosocial behavior M 8.31 8.37 8.15 8.36 7.9 8.37 

 SD 1.63 1.64 1.88 1.64 2.06 1.62 

 p 0.516 0.567 0.118 
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Table 4. SDQ and insomnia/dyssomnia (children’s reports). 

Total score Emotional Problems Hyperactivity 
 

M SD p M SD p M SD p 

Yes 9.28 5.24 2.18 1.9 3.55 2.26 
Insomnia 

No 6.41 4.38 
0.000 

1.27 1.5 
0.000 

2.52 2.18 

0.000 
 

Yes 10.24 5.47 2.47 1.97 3.85 2.35 
Dyssomnia 

No 7.05 4.59 
0.000 

1.48 1.62 
0.000 

2.77 2.18 
0.000 

Yes 11.46 5.39 2.78 2.01 4.15 2.31 
Daytime sleepiness 

No 6.93 4.47 
0.000 

1.46 1.59 
0.000 

2.76 2.17 
0.000 

Yes 9.95 5.44 2.31 2.01 3.74 2.37 
Restless sleep 

No 7.25 4.73 
0.000 

1.57 1.65 
0.000 

2.84 2.2 
0.000 

Conduct problems Peer problems Prosocial behavior 
 

M SD p M SD p M SD p 

Yes 1.8 1.49 1.75 1.6 8.29 1.6 
Insomnia 

No 1.38 1.24 
0.000 

1.25 1.39 
0.000 

8.56 1.65 

0.002 
 

Yes 2.0 1.55 1.92 1.63 8.11 1.67 
Dyssomnia 

No 1.4 1.3 
0.000 

1.36 1.46 
0.000 

8.54 1.6 
0.000 

Yes 2.29 1.61 2.24 1.74 7.86 1.87 
Daytime sleepiness 

No 1.41 1.26 
0.000 

1.3 1.39 
0.000 

8.58 1.51 
0.000 

Yes 2.03 1.57 1.87 1.68 8.23 1.72 
Restless sleep 

No 1.46 1.3 
0.000 

1.39 1.45 
0.000 

8.48 1.59 
0.007 

 
Table 5. SDQ and parasomnia (children’s reports). 

Total score Emotional problems Hyperactivity 
 

M SD p M SD p M SD p 

Yes 9.4 5.35 2.38 1.92 3.42 2.34 
Night-mares 

No 6.74 4.47 
0.000 

1.23 1.46 
0.000 

2.79 2.19 
0.000 

Yes 10.46 5.21 2.17 1.81 3.95 2.29 
Enuresis 

No 7.85 5.03 
0.000 

1.75 1.78 
0.042 

3.03 2.28 
0.001 

Conduct problems Peer problems Prosocial behavior 
 

M SD p M SD p M SD p 

Yes 1.85 1.44 1.74 1.61 8.34 5.35 
Night-mares 

No 1.4 1.32 
0.000 

1.33 1.43 
0.000 

8.48 4.47 
0.10 

Yes 2.21 1.59 2.11 1.83 7.96 1.85 
Enuresis 

No 1.58 1.38 
0.001 

1.49 1.51 
0.000 

8.44 1.61 
0.026 

 
less than 7 hours per night is highly significantly corre-
lated with anxiety and depression. Children who reported 
sleep duration of 9 hours are 30% less affected from 
anxiety and depression. Similar data were published in 

the USA and Finland concerning correlation between 
sleep duration and inattention/delinquent and aggressive 
behavioral disorder [13,14,30]. 

Higher odds ratios are reported for children suffering  
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Table 6. SDQ and restless legs (children’s reports). 

Total score Emotional problems Hyperaktivity 
 

M SD p M SD p M SD p 

Yes 10.65 5.2 2.46 2.02 3.92 2.24 
RLS signs 

No 7.67 4.97 
0.000 

1.69 1.74 
0.000 

2.98 2.27 
0.000 

Conduct problems Peer problems Prosocial behavior 
 

M SD p M SD p M SD p 

Yes 2.21 1.57 2.07 1.46 8.1 1.86 RLS 
signs No 1.54 1.36 

0.000 

1.71 1.5 
0.000 

8.45 1.6 
0.01 

 
from sleep disturbance and anxiety/depression and ag- 
gressive behavioral disturbance [31,32]. Other surveys 
found no significant correlation between sleep and be- 
havioral problems in childhood. Children suffering from 
sleep problems were more affected from internal and 
external behavioral disorder [25]. Significantly higher 
correlations to ADHS were found in children suffering 
from insomnia and dyssomnia with an elevated relative 
risk factor of 2.2. There is no significantly elevated risk 
factor for ADHS in children who suffer from daytime 
sleepiness [33]. [26] also reported that adults suffering 
from ADHS are significantly more affected by insomnia, 
dyssomnia and daily tiredness than control groups not 
suffering ADHS. In our survey, we found highly signifi- 
cant associations for all SDQ subscales (behavioral 
problems) for children with signs insomnia, dyssomnia, 
daytime sleepiness and restless sleep. Similar data were 
found by [34]. Children suffering from emotional prob- 
lems are significantly more often affected by insomnia 
(34% vs. 18%), daytime sleepiness (18.9% vs. 6.9%), 
restless sleep (32.1% vs. 16.1%) and pavor nocturnus 
(23.1% vs. 8.2%) than children not suffering emotional 
problems. Children suffering from hyperactivity are sig- 
nificantly more often affected by disrupted sleep (39.9% 
vs. 15.5%), insomnia (27.5% vs. 14.6%), bruxism (17.7% 
vs. 8.9%) and somnambulism (25.5% vs. 10.8%). Chil- 
dren suffering from conduct problems significantly are 
more often reported with having disrupted sleep (31.2% 
vs. 16.0%). Children with peer problems show signifi-
cantly more daytime sleepiness (16.3% vs. 7.2%) [35].  

4.2. Association between Parasomnia and 
Behavioral Disorder 

Children with episodes of pavor nocturnus, somnam- 
bulism or nightmares seem to have a two to four fold 
higher risk of having emotional problems, hyperactivity, 
conduct disorder, peer problems and an elevated SDQ 
total score. There is no significant association between 
emotional problems and peer problems. In contrast to the 
last mentioned survey, we did not find significant asso- 
ciations of pavor nocturnus and emotional disorder in our 

survey.   
Children with enuresis are highly significantly more 

affected to have externalized and internalized behavioral 
disorders [29]. Several surveys agree on a significant 
association between sleep-disordered breathing and be- 
havioral disturbance in childhood [10,36-39].   

Habitual snoring conducting behavioral disorder pro- 
bably is caused by arousing stimulus and dysfunction of 
gas exchange (children develop hypoxia and hyperkap- 
nia) [40].  

There are reports about double-rate occurrence of hy- 
peractivity in children suffering habitual snoring [41]. In 
our survey we found similar results. High scores of 
RDI’s (Respiratory Disturbance Index) in childhood 
measured by polysomnography are significantly associ- 
ated with ADHS and aggressive and oppositional behav- 
ioral disorders. There is no significant correlation to in- 
ternalized behavioral problems [39]. Children with ha- 
bitual snoring and restless legs syndrome have high risk 
to be affected by ADHS. Still some surveys showed no 
significantly high risk was found for reported apnea [33]. 
A survey examining children suffering from ADHS by 
polysomnography and comparing to a healthy control 
group found that children suffering ADHS and sleep dis-
turbance show similar sleep architecture as to children 
who only suffer sleep disturbance. Children who only 
suffer from ADHS but not from sleep disturbance show 
aberrances in sleep architecture compared to healthy 
children [5,42]. In our survey children reporting of apnea 
were associated with more peer problems, conduct prob- 
lems and emotional problems. Children suffering RLS 
also show a significant correlation to have emotional 
problems, hyperactivity, conduct problems, peer prob- 
lems and total score. [43] also report about highly sig- 
nificant correlation between RLS and emotional prob- 
lems and about significant correlation between bruxism 
and emotional problems in childhood.   
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