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1 Abbreviations 
 

ADHD   attention-deficit-hyperactivity disorder 

ANCOVA  analysis of covariance 

ANOVA   analyses of variance 

CART   classification and regression trees 

CBCL   Child Behavior Checklist 

CBCL-OCS  obsessive-compulsive disorder subscale of the CBCL 

CFA   confirmatory factor analysis 

CPO group a sample recruited from regular child and adolescent psychiatric outpatient 

 clinics 

CTD   chronic tic disorders 

CY-BOCS  Children’s Yale–Brown Obsessive–Compulsive Scale 

DIS   Diagnostic Interview Schedule 

DSM-III  Diagnostic and Statistical Manual of Mental Disorders, Third Edition 

DSM-III-R  Diagnostic and Statistical Manual of Mental Disorders, Third Edition, 

   Revised 

DSM-IV  Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 

DSM-IV-TR  Diagnostic and Statistical Manual of Mental Disorders, text revision of 

   the fourth edition 

HD   hyperkinetic disorder 

ICD-10  International Classification of Diseases 

IQ   intelligence quotient 

LCA   latent class analysis 

LOI-CV  Leyton Obsessional Inventory–Child Version 

M   mean 

n   number of subjects 

NPV   negative predictive value 

OCB   obsessive-compulsive behavior 

OCD   obsessive-compulsive disorder 

OCS   obsessive-compulsive symptoms 

PPV   positive predictive value 

PR   percentile rank 

ROC   receiver operating characteristic curve analysis 
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SD   standard deviation 

SPSS   Statistical Package for the Social Sciences 

SS group  a normative school sample 

TD   tic disorders 

TS   Tourette syndrome 

TSSS   Tourette Syndrome Severity Scale 

YGTSS  Yale Global Tic Severity Scale 
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2 Abstract 
Objective: In child and adolescent psychiatry, a symptom can be caused by a single disorder or the 

coexistence of several ones. 

The present study was conducted to replicate and extend previous phenomenological studies 

concerning the overlap of psychopathologies in children with chronic tic disorders (CTD) + 

obsessive-compulsive behavior (OCB) and attention-deficit-hyperactivity disorder (ADHD) + OCB. 

Taking into consideration the interactions between coexisting disorders and the difficulty of 

differentiating their contributions to psychopathology, we tested the disorder entities for the main 

contributing factor of psychopathology. The aim of our study was to ascertain the contribution of 

OCB to the psychopathology of children with CTD or ADHD. 

Method: In this study, we used data from a previously described sample, which consisted of 

children referred to the outpatient clinic of the Department of Child and Adolescent Psychiatry at 

the University of Goettingen for routine clinical assessment. Four large groups, matching for age 

and gender, were built: 112 patients with CTD-only, 129 patients with ADHD-only, 82 patients 

with CTD+ADHD, and 144 healthy controls. Their psychopathological profiles were assessed with 

the Child Behavior Checklist (CBCL), one of the best studied questionnaires in psychiatric research 

for the evaluation of dimensional psychopathology in children and adolescents. The impact of OCB 

was measured by three separate analyses of covariance (ANCOVAs). In each one, a different OCB 

score served as a covariate. The OCB scores consisted of various items of the CBCL. The results of 

the ANCOVAs were then compared to the main effects for CTD and ADHD when OCB was not 

included. 

Results: The most prominent alteration due to the inclusion of OCB as a covariate was seen in the 

main effects for CTD. In contrast, in the main effects for ADHD only a small alteration resulted 

from the ANCOVA using OCB as a covariate. These results indicate that OCB clearly contributes 

to the psychopathology associated with CTD, while ADHD-related symptoms are less influenced 

by OCB. 

Discussion: The hypothesis according to which OCB/OCD has a main effect on the 

psychopathology of children with CTD was confirmed. The additional hypothesis according to 

which OCB/OCD symptoms also make a contribution to the psychopathology of children with 

ADHD was also confirmed. 

Conclusion: The psychopathology of the children suffering from TS+ADHD is complex. In order to 

optimize treatment, it is essential to identify and evaluate the disorder that makes the main 

contribution. Accordingly, our results accentuate the importance of a careful assessment of 
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broadband psychopathology, especially for further screening of OCB/OCD in patients with CTD 

and/or ADHD. 

 

 

3 Introduction 
3.1 Compulsivity 

3.1.1 Obsessive-compulsive disorder 

The characteristic features of this disorder are recurrent obsessions and/or compulsions. The 

Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV defines obsessions as persistent 

ideas, thoughts, impulses or images that are experienced as intrusive or inappropriate and that cause 

marked distress or anxiety (American-Psychiatric-Association 1994). Obsessions often include 

fears about contamination, repetitive doubt, need for symmetry, aggressive or unpleasant impulses, 

and sexual imagery. Individuals who suffer from obsessions regularly try to ignore or suppress 

them. Their attempts are often unsuccessful and lead to neutralizing behaviors, known as 

compulsions. Compulsions are described as repetitive behaviors, which are intended, purposeful 

and often consist in washing, cleaning, ordering, counting and checking. They do not to provide 

pleasure or gratification and are used to prevent or reduce distress or anxiety (American-

Psychiatric-Association 1994). The diagnostic criteria for obsessive-compulsive disorder (OCD) in 

DSM-IV and International Classification of Diseases (ICD)-10 (World Health Organisation 1996) 

include recurrent obsessions or compulsions, which cause distress, are time-consuming, or interfere 

with routine functioning. To accord with the ICD-10 criteria, obsessions have to be recognized as 

own and involuntary thoughts. Obsessions and/or compulsions must also be recognized as excessive 

or unreasonable, and at least one obsession and/or compulsion that is unsuccessfully resisted must 

be present (Walitza et al. 2011). In order to fulfill the DSM-IV diagnostic criteria, children will lack 

insight into the inappropriateness of their obsessions and/or compulsions, although they do not 

necessarily have to put up any resistance to them (Sass et al. 2003, Wewetzer et al. 2007). In a study 

by Valleni-Basile et al. 55% of the patients suffered from both obsessions and compulsions, while 

26% were affected by compulsions only and 19% suffered merely from obsessions (Valleni-Basile 

et al. 1994). In the current DSM-IV classification OCD belongs to the category of anxiety disorders, 

whereas in the ICD-10 OCD and anxiety disorders are separate categories. By this definition, OCD 

is distressful and in many cases coupled with disability. Although obsessions are described as 

causing more distress than compulsions (Cath et al. 2000), the suppression of compulsions leads to 

an increase in distress and anxiety (Wewetzer et al. 2007). Many patients are ashamed of their 
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symptoms and fear rejection by others (Ivarsson and Larsson 2008). As a result they tend to be 

secretive about the sometimes bizarre and mostly irrational nature of their symptoms. 

 

 

3.1.2 Obsessive-compulsive behavior 

The term obsessive-compulsive behavior (OCB) is often used to describe subclinical or non-clinical 

OCD. The characteristics of OCB are often compared to diagnostic criteria fulfilling OCD. In other 

studies the expression obsessive-compulsive symptoms (OCS) is understood as an equivalent. To 

avoid confusion, we will always refer to OCB in our study. Both definitions are complicated by 

inconsistent classification of participants in analogue research. The differentiation between 

abnormal and normal obsessive symptoms is complicated given the fact that some symptoms may 

be developmentally appropriate and possibly will resolve with age (Berg et al. 1988). Most children 

show normal age-dependent OCBs, such as bedtime rituals or collecting (March and Leonard 

1996), especially between the ages of two and four years (Wewetzer et al. 2007). These behaviors 

normally disappear by the time the child is eight years old (Leonard et al. 1990). 

 

 

3.1.3 Symptom-continuity 

For compulsions Apter et al. suggested the existence of continuity between few ideotypical 

symptoms linked with minimal severity and a symptom diversity associated with severe impairment 

(Apter et al. 1996). Gibbs agreed, concerning different severity in OCD patients and non-clinical 

groups. Further he emphasized the importance of content, assuming that washing/cleaning 

compulsions are more frequent in treated populations than in non-clinical groups, because they are 

more time-consuming and disruptive and therefore easier to recognize (Gibbs 1996). According to 

Simonds and Elliott the main difference after severity appears to be the interpretation of symptoms 

and type and efficacy of coping strategies (Simonds and Elliott 2001). Moreover Muris et al. 

supposed a possible differentiation between abnormal and normal rituals based on their frequency, 

intensity, association with negative affect, possible resistance against it and the amount of distress 

caused (Muris et al. 1997). They also found more “washing”, “cleaning”, and “ordering” among 

OCD patients, whereas “magical” protective behaviors were more frequent in normal participants. 

Since differences in terms of content between abnormal and normal rituals appeared small they also 

indicated the existence of continuity between abnormal and normal compulsions (Muris et al. 

1997). Concerning symptom differentiation, Stein et al. noted that participants who did not meet 

diagnostic criteria usually had either obsessions or compulsions. Only one third exhibited both 
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(Stein et al. 1997). In contrast, Burns et al. concluded that the amount of distress seems to be 

relevant for the ability to meet criteria rather than the absolute number of reported obsessions and 

compulsions (Burns et al. 1995). Alternatively the content of intrusive cognitions as symptom 

dimension may differentiate OCD patients and non-clinical patients. Non-patient samples less often 

reported obsessions with violent, aggressive or sexual themes, as well as fewer thoughts of 

contamination or disease (Purdon and Clark 1993). Also Rassin and Muris indicated significant 

differences in topic between clinical obsessions and their subclinical counterparts (Rassin and 

Muris 2007). Still previous research by Rachman and de Silva had assumed that normal and 

abnormal obsessions are similar in content and that the topic is irrelevant for the possible 

development of clinical obsession (Rachman and De Silva 1978). However, it has also been 

mentioned that it is not the existence or content of intrusive thoughts that differentiates, but the way 

in which they are appraised and the consequences of this appraisal (Simonds and Elliott 2001). 

Concerning recurrent thoughts, continuity between normal intrusive thoughts and clinical 

obsessions was stated even before (Salkovskis 1989). Gibbs indicated that on measures of 

psychopathology and coexisting cognitive dysfunction non-clinical obsessive-compulsives appear 

to fall between patients and controls (Gibbs 1996). Another study also suggested that subclinical 

OCD holds the middle ground between full-blown OCD and insufficient severity, general 

dysfunctioning in terms of OCB, tics, and associated mood/anxiety disorders (Black and Gaffney 

2008). When it comes to research, it was argued that, without uniformity of selection criteria, cross-

study comparisons are impossible (Apter et al. 1996). In order to achieve this uniformity a useful 

diagnostic means which enables clinicians to diagnose individuals with subclinical OCD as well as 

clinical OCD is essential. Especially individuals at risk for OCD could benefit from an early 

detection, since the presence of subclinical OCD may herald the onset of OCD (Black and Gaffney 

2008). 

 

 

3.1.4 Prevalence of OCD and OCB 

As mentioned before symptom-continuity can result in different diagnostic criteria. This may 

explain why until the 1980's OCD was thought to be a rare condition. Authors like Rasmussen and 

Eisen quoted an extremely low prevalence rate of 0.05% of the general population (Rasmussen and 

Eisen 1990), whereas Degonda et al. later doubted this attribution (Degonda et al. 1993). Already in 

the mid 1980s the Epidemiological Catchment Area study suggested prevalence rates for OCD of 

2% to 3% in the United States (Karno et al. 1988). These findings were later replicated in cross-

national, cross-cultural surveys from various DSM-III studies in seven countries. Lifetime 
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prevalence rates ranged from 0.7% to 2.5% (Weissman et al. 1994). In 1990 OCD was described as 

the fourth most common psychiatric disorder in the general population (Rasmussen and Eisen 

1990). Sasson et al. estimated that the worldwide prevalence of OCD is 2% in the general 

population and consequently accentuated the necessity of specific screening for OCD (Sasson et al. 

1997). Stein et al. and Crino et al. doubted the validity of epidemiological data based on the DSM-

III OCD (Stein et al. 1997, Crino et al. 2005), which was mainly assessed by the Diagnostic 

Interview Schedule (DIS). Crino et al. re-examined the prevalence rate of DSM-IV OCD and found 

lower percentages. The twelve month prevalence in Australia was 0.6%. The authors explained the 

differing prevalence rates as a function of the changes in diagnostic criteria from DSM-III to DSM-

IV (Crino et al. 2005). These findings demonstrate the dependence of prevalence rates on definition 

and the applied type of interview. Different prevalence rates in so called unlike countries 

(Weissman et al. 1994) suggest also a cultural dependence. In a comparison of 13 epidemiological 

studies of young people aged 7-18, prevalence rates of 0.1-0.4% were quoted (Heyman et al. 2001). 

Few of these studies included prepubertal children (Heyman et al. 2001). The prevalence of OCD in 

younger children is relatively unstudied. In a nationwide British survey 10438 children, within the 

age range of 5-15, were assessed to establish the prevalence of OCD. An overall prevalence of 

0.25% was found. Dividing the sample in four different age groups, an exponential increase in the 

rate of OCD with age was indicated (Heyman et al. 2001). The increase of prevalence rates was also 

stated by Carter et al. reporting 1% in prepubertal children and 4% in adolescents (Carter and 

Pollock 2000). Hudziak et al. quoted lifetime rates of OCD in adolescents of 1.9%-4.1% (Hudziak 

et al. 2004). The higher prevalence rates nowadays could be due to an increase of incidence, the 

improvement of screening instruments or an increased awareness and information available on the 

disease (Wewetzer et al. 2007). In addition there might also be children who are misdiagnosed or 

undiagnosed (Heyman et al. 2001). It was supposed that patients have not been diagnosed because 

of subclinical symptoms (Thomsen 1995), which were thought to be a primary stage of OCD 

(Flament et al. 1988). 

In contrast Maina et al. figured that obsessive and/or compulsive behavior which failed to meet one 

of the severity criteria of impairment, represent a normal phenomenon in older adolescents. In their 

sample of 1,883 they found a prevalence of 12.3% (Maina et al. 1999). The prevalence rates found 

in other studies were as follows: lifetime prevalence at 2% in a study of adults (Grabe et al. 2001); 

2.7% in a Polish study of adolescents (Brynska and Wolanczyk 2005); prevalence at 43.1% of OCB 

in Egyptian students (Okasha et al. 2001); and 19% of children experiencing subclinical symptoms 

(Valleni-Basile et al. 1994). This broad range in prevalence rates of OCB can be explained by 

different definitions, varied screening tools or diverse cultures. 
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3.1.5 Time of onset, gender-related aspects and course of OCD and OCB 

Rasmussen and Eisen compared several studies and found an average age of OCD onset in late 

adolescence or early adulthood, with males having an earlier onset than females (Rasmussen and 

Eisen 1990). March and Leonard reported a prepubertal onset of OCD in boys and a start of 

symptoms in girls during adolescence (March and Leonard 1996). Some studies did not agree with 

this gender discrepancy concerning the age of onset (Hanna 1995, Honjo et al. 1989). Crino et al. 

reported an average age at onset of 26.1 years (Crino et al. 2005), the mean age at onset of patients 

seen at the National Institute of Mental Health was 10.2 years (March and Leonard 1996). Another 

study found the mean age at onset with 10.0 years (Hanna 1995). 

In the DSM-IV-TR it is written that OCD is chronic for most affected persons (American-

Psychiatric-Association 2000). However, a comparison of 22 follow-up studies and 16 samples 

found a mean persistence rate for OCD of only 41%. Poor prognostic factors were early age of 

OCD onset, inpatient status, and deficient initial treatment response and comorbid psychiatric 

illness. Other researchers have failed to identify any influence on prognosis of the age of OCD 

onset (Thomsen 1994, Allsopp and Verduyn 1989). Gender differences were not found as predictors 

of the further course (Stewart et al. 2004). The male-to-female ratio among affected children is 

about 2:1 (Hanna 1995, Toro et al. 1992). However, from adolescence onward, there is no 

difference between the sexes in the prevalence of OCD (Walitza et al. 2011). According to 

Wewetzer et al. half of the patients show either a chronic or an episodic course of OCD. They found 

a high prevalence of comorbid psychiatric disorders in the long-term follow-up (Wewetzer et al. 

2001). Walitza et al. reported that 70% of OCD patients suffer from comorbid mental disturbances 

(Walitza et al. 2011). Children and adolescents with OCD are known to have multiple obsessions 

and compulsions which change in form and severity over time (Hanna 1995). A sample of 5 to 15-

years-olds showed equal rates of OCD in boys and girls (Heyman et al. 2001). 

In a longitudinal assessment covering 11 years a lifetime prevalence rate for OCB at age 30 was 

5.5%, the rates being highest at the age of 20 and tending to decrease over time (Degonda et al. 

1993). Degonda et al. found that the mean age of onset for OCB was 17 for males and 19 years for 

females. 70% of these affected individuals had an age at onset of symptoms before 20 years. A sex 

difference in prevalence of OCB was not found (Degonda et al. 1993). An association between poor 

course of OCB and coexisting tics in childhood was described previously (Leonard et al. 1993). 

             

             

             

  



 13

3.1.6 Assessment of pediatric OCD/OCB 

3.1.6.1 How to screen for OCD 

Recent data showing high prevalence, the severity of OCD and the amount of undiagnosed or 

misdiagnosed children (Heyman et al. 2001) resulted in increased attention of researchers and 

clinicians for the assessment and treatment of this disorder. Ever since, several measures and 

instruments have been developed in order to assess OCD in children of the community or in clinical 

settings. Each has its strengths and weaknesses. According to Merlo et al. most of them do not seem 

to adequately account for patients who present with various mild symptoms or those who suffer 

from one or two symptoms that cause massive impairment. Reviewing the existing measures they 

concluded stating the need of further research in order to improve diagnostic capabilities and 

sensitivity to treatment effects (Merlo et al. 2005). The need to create a satisfactory screening tool 

for OCB/OCD, because of weaknesses of the existing ones, had been mentioned by Nelson et al. 

and Storch et al. (Nelson et al. 2001, Storch et al. 2006). A common measure to record OCD 

symptoms is the Children’s Yale–Brown Obsessive–Compulsive Scale (CY-BOCS). Still it is 

designed to be administered only by clinicians and therefore it is not useful for screening (Geller et 

al. 2006). Others, like the Leyton Obsessional Inventory–Child Version, have not achieved 

widespread utilization for different reasons (Geller et al. 2006). The difficulties in diagnosing OCD 

cannot be underestimated as particularly subclinical symptoms are high (Muris et al. 1997). As a 

result, OCD in childhood is often diagnosed a long time after symptom onset (Calvocoressi et al. 

1995). Its secretive nature adds to the frequent under-recognition (Geller et al. 2006). The under-

diagnosis of OCD is supposed to be mainly caused by missing training and inexperience of 

pediatricians and family doctors (Hudziak et al. 2006). A widely available screening instrument 

with an easy administration that at the same time has to be accurate and efficient in early detection 

is needed (Hudziak et al. 2006). The latter is even more crucial, because effective treatment is 

available (Döpfner and Rothenberger 2007), and early detection and treatment of childhood OCD 

can improve clinical outcome (Pelchat 2002, Mathews et al. 2004). Furthermore “the cost of 

identifying an individual falsely […] should not be so great as to outweigh the benefits of early 

detection of a person with the disease” (Hudziak et al. 2006, p. 164). In this case the cost of 

identifying somebody falsely would lead to further examination of psychopathology. The resulting 

cost does not prevail over the possible benefits. 
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3.1.6.2 Evaluation of screening tools 

Moll et al. (2000) studied the presence of OCB in children with ADHD and chronic tic disorders 

(CTD)/Tourette syndrome (TS). Three different instruments were used for screening: the Leyton 

Obsessional Inventory–Child Version (LOI-CV), the Mannheim Parent Interview and a measure of 

OCB. The latter consists of nine items derived from the Child Behavior Checklist (CBCL), which 

are supposed to be related to OCB (obsessions (item 9); fears own impulses (31); needs to be 

perfect (32); compulsions (66); sleeps little (76); stores up unneeded things (83); strange behavior 

(84), strange ideas (85); and too concerned with neatness or cleanliness (99)). None of the three 

instruments by itself was able to diagnose OCD. The LOI-CV appeared to be the only appropriate 

method to record obsessions, since the other tools are based on parent reports, and therefore only 

focus on observable compulsive behavior (Moll et al. 2000). Still, the use of the LOI-CV is limited, 

due to its lack of applicability other than for OCD and its insufficient positive predictive value 

(PPV) of 15%-18%. On the other hand its sensitivity and specificity (75-88% and 77%-84%) were 

found to be reasonable. It was also criticized that several diagnostic instruments for OCD require 

too much time and/or have to be performed by expert clinicians (Nelson et al. 2001). 

 

 

3.1.6.3 The creation of an OCD subscale 

Reflecting existing measures, Nelson et al. (2001) saw the need for a screening tool for OCD with a 

high applicability. They utilized items of the CBCL, as it is a widely used instrument in child and 

adolescent psychiatry and it is easy for parents to understand and to complete (Nelson et al. 2001). 

Furthermore the reliability, validity, and temporal stability of the scales had been proven previously 

(Achenbach et al. 1991). Nelson et al. analyzed eleven items that were hypothesized to be the most 

adequate to the diagnosis of OCD. Because of small item loading values, three items were removed. 

The final obsessive-compulsive disorder subscale of the CBCL (CBCL-OCS) consisted of the 

following eight items, which have shown good internal consistency (Cronbach´s alpha=.84): repeats 

certain acts over and over, compulsions (item 66); feels too guilty (52); worries (112); strange 

behavior (84); can’t get his/her mind off certain thoughts, obsessions (9); feels he/she might think 

or do something bad (31); strange ideas (85); feels he/she has to be perfect (32). Since the 

answering scale is three optional (0, 1, 2), the possible scoring of the CBCL-OCS ranges from 0 to 

16. In their study, Nelson et al. compared three samples of equal size of children and adolescents, 

who were matched for gender and age. They were composed of diagnosed (DSM-IV) OCD patients, 

a psychiatrically treated group without evidence of OCD and a control group from the general 
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population. The CBCL-OCS discriminated between the three groups. The OCD group showed 

significantly higher scores on the CBCL-OCS than the other two samples. Their CBCL-OCS 

demonstrated high levels of sensitivity, specificity and high diagnostic power. Nelson et al. 

assumed a favorable performance compared to the LOI-CV. As further advantage of the CBCL-

OCS the authors mentioned its frequent use in many studies in 56 countries (Nelson et al. 2001). 

The prevalence could be evaluated retrospectively using the collected data of the CBCL. 

Furthermore its utility to identify other problems than OCD had been established and computer 

scoring algorithms are available. Hudziak et al. highlighted the availability in 69 languages and the 

well-established relationship with DSM-IV childhood onset diagnoses as another advantage 

(Hudziak et al. 2006). As a limitation of their study, Nelson et al. noted the use of the same data for 

the development and evaluation of the CBCL-OCS. Besides, the number of each sample appeared 

small (n=73) and the selection of both the clinical controls and the OCD group resulted from a 

highly comorbid population. They recommended the examination of the CBCL-OCS performance 

in samples of different composition to clarify completely its general usefulness, pointing out the 

importance of making a punctual diagnosis of OCD in children and adolescents (Nelson et al. 

2001). 

 

 

3.1.6.4 Evaluation of the CBCL-OCS 

Hudziak et al. (2004) evaluated genetic and environmental influences, sex differences and sibling 

interaction/rater contrast effects on the CBCL-OCS. They used a large cross-cultural twin study 

from the Netherlands Twin Registry and the Missouri Twin Study. Genetic influences and unique 

environmental influences on the CBCL-OCS were present at 7 and 10 years of age, with common 

environmental influences only at 12 years of age. The latter was explained by the presence of 

autoimmune processes. They found little to no differences in the heritability of symptoms measured 

by the CBCL-OCS between females and males. Neither sibling interaction nor rater contrast 

seemed to affect the results. The similarity across sex and age supported the suggestion that 

deviance on the CBCL-OCS represents a stable syndrome. The strong genetic influences of OCD 

shown in this study could also be a reason for its general under-recognition, as children may not be 

identified, because their parents have similar symptoms. Hudziak et al. used the CBCL-OCS in 

different samples to examine the usefulness of these item scores for the detection of OCD (Hudziak 

et al. 2006). First they applied a receiver operating characteristic curve analysis (ROC) to the data, 

previously described by Nelson et al. (2001), in order to establish the best sum score on the CBCL-

OCS to predict OCD in children. Secondly they applied a determined cut-off (cut point of 5, 
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sensitivity=91.8%, specificity=67.2%) to a sample of CBCL data from 2460 children and to 20016 

children from three general population twin samples. The data was sorted in one group of youth 

meeting criteria for DSM-IV OCD, one group of clinical controls and a group of general population 

non-clinical controls. The CBCL-OCS scores of the OCD group were higher than those of the 

clinical controls, which were also elevated compared to the score of general population controls. 

Their findings suggested that the CBCL-OCS may offer a very effective way to screen for 

childhood OCD in general pediatric populations as well as for research means. As a disadvantage 

they also mentioned the size and composition of the sample previously described by Nelson et al. 

(2001), on which the CBCL-OCS was tested. The patients with OCD and the clinical controls were 

selected from a highly comorbid population, without controlling for those effects. Some participants 

were suffering from ADHD, affective and other anxiety disorders (Nelson et al. 2001). 

Additional evaluation was performed by Geller et al. (2006), using the CBCL-OCS by Nelson et al. 

(2001) to investigate its usefulness in a separate cohort. They also wanted to create a simplified 

scale of OCD using a nonparametric recursive partitioning method. The participants were youth 

drawn from three different studies. They used a sample of youth meeting criteria for DSM-IV OCD 

(N=64), psychiatric (N=64) and healthy controls (N=65). The psychometric properties like 

sensitivity, specificity, negative predictive value (NPV), PPV as well as CBCL-OCS scores were 

very similar to those found by Nelson et al. (2001). Such consistent results support the use of the 

CBCL-OCS as a screening instrument to diagnose OCD in youth. However, Geller et al. (2006) 

also mentioned limitations of the method. They criticized that the result of a 3-level ordinal scale 

items rating is used for factor analysis, because it evaluates data as if it were continuous. They 

noted that an item score of “often true” (=2) may not justify a twofold contribution to the OCS 

score compared to an answer of “sometimes true” (=1). Moreover, they criticized that the 

calculations needed to create an OCS score are complex and not readily retrievable to the practicing 

clinician. On the other hand, accepted factor loadings from two other studies could be applied 

(Nelson et al. 2001, Hudziak et al. 2006). Modifying CBCL-OCS, they applicated the classification 

and regression trees (CART) method. This technique uses binary recursive partitioning to select the 

CBCL items which are best in predicting OCD. In the study they used only 3 raw CBCL item 

scores: obsessions (item 9), compulsions (66) and worries (112). The method predicted that parents 

of OCD youth will reply “always true” or “somewhat true” for CBCL item 9 AND either CBCL 

item 66 or CBCL item 112 with a sensitivity of 86%, a specificity of 91%, a PPV of 83% and a 

NPV of 93%. Concluding, it was classified by Geller et al. (2006) as an appealing alternative to the 

CBCL-OCS by Nelson et al. (2001). Another study re-examined the psychometric properties of the 

CBCL-OCS. Merlo et al. underlined the use of parent-rating as strengths of this tool, since 
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underreporting is commonly characteristic in ego–syntonic OCD. As specific strengths of the 

CBCL the ease of administration and scoring, the high distribution and the existence of parallel 

self- and teacher-report were mentioned (Merlo et al. 2005). 

Storch et al. (2006) saw a reason for further evaluation in the fact that the CBCL-OCS item content 

was based on results from a principal factor analysis where factors with so called “Eigen values”>1 

were extracted. The use of this criterion alone to extract factors is susceptible to retaining too many 

factors. Their sample consisted of 190 children and adolescents with the mean age of 10.5 years. 

One group included 48 subjects with a primary diagnosis of OCD. The participants of the second 

group were diagnosed with internalizing disorders other than OCD. The third group included 101 

subjects with externalizing disorders. As measurements of obsessions and compulsions, besides the 

CBCL, they used the CY-BOCS and the Tourette’s Disorder Scale. The utility of both are limited, 

because they focus only on a few possible symptoms of pediatric OCD. The scale developed by 

Nelson et al. (2001) in contrast is assumed to assess shared phenomenological elements across 

varied pediatric OCD clinical presentations. A confirmatory factor analysis (CFA) was performed 

and resulted in a relatively poor fit in their sample. The inferior mean age of the participants, the 

smaller sample size or differences in regard to demographics and illness presentation (e.g., 

comorbidity) were held responsible for this. Subsequently they performed an exploratory factor 

analysis (Stefanoff et al. 2007), which also suggested a similar 1-factor model. Items 32 (feels 

he/she has to be perfect) and 84 (strange behaviors) were dropped from the scale. Therefore their 

revised version of the CBCL-OCS involves six items of the former CBCL-OCS: Obsessions (item 

9); fears own impulses (31); feels too guilty (52); compulsions (66); strange ideas (85) and worries 

(112). It was also able to discriminate between youths with OCD and those suffering from 

internalizing or externalizing disorder. The revised version correlated strongly with the CBCL-

OCS, which could mean that the new version is able to provide the same amount of information as 

the old one. Their relatively higher relationship with measures of OCD suggests that the new one 

may provide a more efficient symptom measurement, although sensitivity and specificity were not 

consistently high for any cut-off value and lower than those of Nelson et al. (2001). Still it should 

not be used as the only screening instrument. Furthermore, many children may hide their symptoms 

with the consequence of unawareness by their parents and different results in the CBCL. On the 

basis of their results, the revised CBCL-OCS seems to be a valid and reliable instrument for the 

assessment of pediatric OCD, but additional studies are needed to re-examine their results (Storch et 

al. 2006). 

The aim of a study published in 2008 by Ivarsson and Larsson was to extend and further validate 

outcomes of prior studies of the CBCL-OCS in a different population. They also wanted to examine 
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whether the previously used CBCL-OCS scores are optimal or if other constellations would perform 

better. They compared an OCD group (children referred to a specialized child psychiatric OCD 

clinic) and a sample recruited from regular child and adolescent psychiatric outpatient clinics (CPO 

group). Both groups were compared to a normative school sample (SS group). In their results ten 

CBCL items could distinguish children with OCD from CPO patients. After further analyses they 

concluded that the two CBCL items obsessions and compulsions were the strongest predictors. 

They performed well because screens and the addition of other CBCL items did not further increase 

sensitivity or specificity. Concluding, the authors recommended that parental responses on these 

two items should be used as screen for OCD in children and adolescents in regular child psychiatric 

clinics. They noted that the two items together with the other six in the Nelson CBCL-OCS should 

work well as a screen for OCD in children and adolescents (Ivarsson and Larsson 2008). The latest 

study concerning the OCS scores was published in 2009. Althoff et al. (2009) used the latent class 

analysis (LCA) of the CBCL-OCS to identify profiles within this 8-item scale and to examine 

heritability of those profiles. The LCA was performed on maternal CBCL reports of their children 

and adolescents from Dutch twins in the Netherland Twin Registry at ages 7, 10 and 12 and from 

two US nationally representative samples. A solution with four classes fitted all samples best (“No 

or Few Symptoms”, “Worries and Has to Be Perfect”, “Thought Problems”, “High Levels of All 

Items”). They concluded that LCA identifies the membership of one class. The study also supported 

the heritability of the classes and approved the usefulness of the CBCL-OCS (Althoff et al. 2009). 

 

 

3.2 Tic disorders 

3.2.1 Definition and classification 

A tic is an involuntary, recurrent, sudden, and purposeless motor movement or vocalization of brief 

duration, which occurs at irregular intervals (Shapiro and Shapiro 1981). Generally tics begin in 

proximal areas of the body. Over time they can fluctuate in location, pattern, intensity, frequency 

and complexity. Tics may increase during emotional activity (e.g. happiness, anger, stress) or by the 

use of stimulants and decrease by concentrated work, consume of either cannabis or alcohol or 

relaxation in a supine position (Rothenberger and Banaschewski 2006). Tics can also be seen during 

sleep in a diminished intensity and frequency (Fish et al. 1991). It is possible to suppress them for a 

little while, but suppression can be associated with an increase of inner tension leading to a more 

forceful tic afterwards (Rampello et al. 2006). Although functional interference due to tics is 

relatively rare (Gilbert 2006), homework or falling asleep can be prolonged by bouts of tics 

(Roessner et al. 2011). Recurrent phonic tics can impair fluency of speech (Roessner et al. 2011). 
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The diagnoses of tic disorders (TD) are based on observation and careful history taking, since there 

does not exist a diagnostic laboratory test (Khalifa 2006). Tics can be divided into motor and phonic 

ones. Each of these can be further separated into simple and complex types. Simple phonic tics are 

inarticulate noises such as coughing, sniffing, throat clearing sounds, grunting or tongue clicking. 

Examples of complex phonic tics contain the repetition of involuntary words or phrases, echolalia 

(repeating the speech of another person), palilalia (repeating the words of one’s own) or coprolalia 

(usage of obscene speech). Simple motor tics include an eye blink, head jerk, facial grimace, and 

shoulder shrug. Complex motor tics are similar to normal acts that are inadequate, but appear 

purposeful (Kuperman 2002). Examples are hopping, squatting, touching objects or other people, 

self-injurious behavior, copropraxia (obscene gestures), and echopraxia (imitation of other people’s 

movements). TD probably represent a continuum from the transient form beyond the CTD through 

TS. According to the DSM, TD are further divided into a transient/chronic motor or vocal form and 

TS (American-Psychiatric-Association 1994). The latter has to be present for more than twelve 

months without a tic-free period of more than three following months and the transient form 

persisting at least four weeks and no longer than twelve sequent months. The transient form is the 

most common and mildest form (Khalifa 2006). The most severe TD is the TS, which is named 

after the French neurologist Gilles de la Tourette. It is defined as the presence of multiple motor tics 

and one or more vocal tics appearing simultaneously or at different periods during the illness. They 

occur throughout a period of more than a year with no tic-free period for more than three 

consecutive months. The tics first occurred before age 18 and they cause marked distress. By late 

childhood many TD patients recognize a premonitory sensation preceding a tic (Banaschewski et al. 

2003). The premonitory urges consist in focal tension or pressure in body parts related to the tic or 

in a diffuse inner tension or anxiety (Banaschewski et al. 2003). They are described as more 

bothersome than the tics (Cohen and Leckman 1992) and it has been reported that after completing 

the tic a sensation of temporary relief seems to emerge (Leckman 2002). 

 

 

3.2.2 Prevalence and course 

The prevalence of TD is very variable depending on the methodology and sample used. Transient 

tics occur frequently in children at the age of 3-10 years (Rampello et al. 2006). Simple tics are 

observed earlier than complex ones (Rampello et al. 2006). Prevalence rates were reported as 

follows: 2.6% for transient tic disorders according to ICD-10 (Stefanoff et al. 2007), 5.1% 

according to DSM-III-R (Nomoto and Machiyama 1990). Döpfner et al. estimated a prevalence of 

4-12% of transient tics in children of elementary school age (Döpfner et al. 2010). Moll and 
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Rothenberger reported a prevalence rate of 8-10% (Moll and Rothenberger 1999). Others indicated 

a prevalence rate of CTD of about 3-4% (Rothenberger and Banaschewski 2006, Stefanoff et al. 

2007). The prevalence of TS varies within a range of 0.05-3% (Moll and Rothenberger 1999, Karno 

et al. 1988). Simple motor tics have been observed in children aged 5-10 years, while vocal tics are 

described later (8-15 years) (Rampello et al. 2006). Leckman found the onset of motor tics within 

the age range of 3 to 8 years and the later onset of phonic tics was confirmed (Leckman 2003). 

During a day motor and phonic tics occur in bouts and over the course of weeks to months they wax 

and wane in severity (Peterson and Leckman 1998). The period of greatest fluctuations in tic 

severity was observed in children of 10 to 12 years of age (Leckman 2003). After adolescence there 

is a tendency of spontaneous remission of tics (Rothenberger and Banaschewski 2006). The age of 

onset of TS is usually before seven years (Rampello et al. 2006). The severity of symptoms may 

wax and wane, with peaks of severity found at the age of 9-11 years (Singer 2000). In evaluating 

treatment, it is important to be aware of the natural waxing and waning of tics in TS (Roessner et al. 

2011). The reported frequency in children and adolescents is higher than in adults, showing the 

tendency of spontaneous remission of symptoms after adolescence (Rothenberger and 

Banaschewski 2006). Follow-up studies suggested that one-third of children with TS will be free of 

symptoms as adults, while another third will remain with mild symptomatology and 10-30% suffer 

chronically (Rothenberger and Banaschewski 2006). A study by Pappert et al. used video analyses 

to confirm the persistance of tics in adult TS patients. In 90% of cases, tics were still observable, 

although the patients were not always acutely aware of them (Pappert et al. 2003). Coffey et al. 

found a decrease in impairment as time went on, even if tics persisted (Coffey et al. 2004). In 

addition the long-term outcome of individuals is influenced by comorbid diseases such as ADHD or 

OCD (Leckman 2003). Tic severity during childhood did not turn out to be a prognostic factor for 

the further course of TD (Kuperman 2002). The male-to-female ratio for TD is 3-4.5/1 

(Rothenberger and Banaschewski 2006), whereas in TS and chronic motor TD an estimate of 5/1 

exists (Rampello et al. 2006). Gender differences are also found concerning combordities. Male 

patients are more affected by coexisting externalizing problems, while female TD patients suffer 

more often from coexisting OCB (Döpfner et al. 2010). 

 

 

3.3 Attention-Deficit-Hyperactivity Disorder 

3.3.1 Definition and classification 

The diagnostic criteria are defined in the ICD-10 (World Health Organisation 1996) and in the 

DSM-IV (American-Psychiatric-Association 1994). The World Health Organization published 
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Diagnostic Criteria for Research for mental and behavioral disorders for the ICD-10, including 

hyperkinetic disorder (HD), in 1993 (Lahey et al. 2006). One year later, the fourth edition of the 

DSM published revised diagnostic criteria for ADHD (Lahey et al. 2006). The DSM-IV category is 

wider and therefore a more common diagnosis than the ICD-10 diagnosis of HD (Taylor et al. 

2004). According to the DSM-IV the main symptoms of ADHD are inattention and hyperactivity-

impulsivity. The ICD-10 criteria require the presence of attention, hyperactivity and impulsiveness 

problems and the absence of a depression or an anxiety disorder (Taylor et al. 2004). According to 

the DSM-IV three subtypes of ADHD can be diagnosed: ADHD primarily of the inattentive type, 

ADHD primarily of the hyperactive-impulsive type and ADHD combined type. The most common 

one is the combined type (Hurtig et al. 2007), which is diagnosed when several behaviors of 

inattention and hyperactivity-impulsivity are met. Moreover, it is also considered to cause the 

greatest impairment (Hurtig et al. 2007). In order to meet the DSM-IV or ICD-10 criteria, 

symptoms have to be present for at least half a year. They have to be inadequate for the 

developmental status of the child, functional impairment must be reported in at least two settings (e. 

g. at home and at school), and the age of onset has to be inferior to seven years. Both diagnoses 

require that the symptoms cannot be explained by another psychiatric disorder (Steinhausen 2010a). 

Symptoms of inattention include: failing to pay close attention to detail or careless errors in 

schoolwork, or other activities namely seeming not to listen, disliking or avoiding tasks that require 

sustained attention, losing or forgetting things, easy distraction by extraneous stimuli, forgetfulness 

and failing to finish tasks. Hyperactivity is present when children are inappropriately running or 

climbing, unable to stay seated, having difficulty in playing quietly or engaging in leisure activity 

and talking excessively. Impulsivity can be seen in answering questions before they have been 

asked completely, having trouble awaiting one’s turn and interrupting others. 

 

 

3.3.2 Prevalence and course 

The prevalence rate of ADHD varies, since it depends on many factors such as the constitution of 

the sample (community samples vs. school samples), the method of ascertainment (informants 

asked to assess symptoms; information obtained through questionnaire or from direct interviews), 

the applied diagnostic criteria, age and sex of children, the region where the study has been 

conducted, and comorbidity. The prevalence of ADHD was estimated as a variation between 1,7% 

and 17,8% (Elia et al. 1999). Other studies quoted prevalence rates of at least 4% to 7% (Gillberg et 

al. 2004), 3% to 5% (Arnold et al. 2005) or suggested a worldwide prevalence of 3% to 6% among 

the school-aged population (Goldman et al. 1998). When DSM-III-R criteria were applied in 
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international studies, a prevalence of ADHD ranging from 3% to 10% was found (Steinhausen 

2010b). However, DSM-IV criteria include the inattentive type of ADHD, which may be partly 

responsible for the elevated prevalence rates of 7,4% in the USA. Since the DSM-IV category is 

wider, the prevalence rates of HD diagnosed with ICD-10 are considerably lower. Steinhausen 

quoted a mean worldwide prevalence of ADHD independent of diagnostic criteria of 5,3% 

(Steinhausen 2010b). ADHD occurs significantly more frequently in boys than in girls (Faraone et 

al. 2003). One study estimated a male to female ratio of at least 4 to 1 (Gaub and Carlson 1997). 

According to Steinhausen, the prevalence among pre-adolescent male children is 2 to 4 times higher 

than among females (Steinhausen 2010b). Cohen P et al. found a decrease of prevalence with 

increasing age (Cohen P et al. 1993). It was quoted that approximately 80% of children with ADHD 

still have symptoms in late adolescence and even in young adulthood (Faraone et al. 2003), but 

symptoms generally diminish with advancing age (Faraone et al. 2006). Hyperactivity is likely to 

decline at a younger age and at a higher rate than symptoms of inattention (Hurtig et al. 2007). 

 

 

3.4 Comorbidities 

3.4.1 Coexisting OCD in children and adolescents with ADHD 

Coexistence, the manifestation of two or more diseases in one person, is very common in child and 

adolescent psychiatry (Caron and Rutter 1991). A symptom can be caused by different disorders or 

the interaction of various disorders. 

As mentioned above ADHD is a very frequent disorder in childhood. It has been reported that in the 

majority of cases it is associated with at least one other major psychiatric problem/disorder and that 

the coexistence of other disorders might be at least as important as ADHD for the long term 

outcome in the individual child (Gillberg et al. 2004). Peterson et al. found an increased risk only 

for the development of OCD in older adolescents and adults affected by ADHD, but not in 

prepubertal children of a community sample with ADHD (Peterson et al. 2001). The frequent 

coexistence of other disorders has important clinical implications since the exact identification of 

each syndrome could lead to a more adequate treatment. In conclusion, a treatment of each disorder 

is required for children who suffer from ADHD as well as from OCD (Geller et al. 2002). Whereas 

stimulants are the most common medication for children and adolescents with ADHD, they seem to 

have no therapeutic effect on OCD (Geller et al. 2002). In rare cases stimulants can even cause 

obsessions or compulsions (Kouris 1998, Kotsopoulos and Spivak 2001). OCD is often treated with 

serotonin reuptake inhibitors (Geller et al. 1995), which are not effective in the treatment of ADHD. 

In contrast they are known to cause behavioral activation in some children (Geller et al. 1995). But 
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the coexistence of ADHD in children with OCD is not only relevant for the pharmacological 

treatment. The core symptoms of ADHD can adversely affect the participation of children in 

psychosocial treatment of OCD (Geller et al. 2002). There are few studies dealing with the 

coexistence of ADHD and OCD, although prevalence rates of co-occurring ADHD in children and 

adolescents with OCD of 6% to 15% have been reported (Gillberg et al. 2004). Other studies of 

children with OCD quoted prevalence rates of ADHD, varying from 9% to 33% (Swedo et al. 1989, 

Geller et al. 1996, Leonard et al. 1993, Hanna 1995, Reddy et al. 2000). The results of Geller et al. 

supported a true comorbid state of OCD plus ADHD when ADHD-like symptoms are seen in youth 

with OCD. They figured that the symptoms of inattention and distractibility often seen in children 

with OCD could either be ADHD-like symptomatology secondary to OCD or represent a true co-

occurrence of ADHD (Geller et al. 2002). In the majority of children affected with both disorders, 

the onset of ADHD preceded the development of OCD by several years. Geller et al. measured a 

significantly higher impairment of global psychosocial functioning in the comorbid ADHD+OCD 

group than in the ADHD-only group with the Global Assessment of Functioning score (Geller et al. 

2002). These results support the idea that children with ADHD plus OCD are devastated with the 

full psychosocial burden of both disorders. In their subsequent study Geller et al. examined the 

impact of coexisting ADHD on the phenotypic expression of pediatric OCD (Geller et al. 2003). 

Children suffering from both disorders had higher rates of special class placement, needing extra 

help in class, somatic obsessions and panic disorders than children who were affected by OCD-

only. Sukhodolsky et al. (2005) compared children and adolescents of four different groups: OCD-

only, OCD+ADHD, ADHD-only and unaffected comparison children. Children with OCD+ADHD 

had lower scores in social and school competencies in the CBCL than children with OCD-only. The 

OCD+ADHD group also showed more impairment on the internalizing problems scale of the CBCL 

compared with all other groups. As a result, data of this study suggested additive contribution of 

OCD and ADHD to social disability (Sukhodolsky et al. 2005). 

 

 

3.4.2 Coexisting OCB in children and adolescents with ADHD 

Arnold et al. (2005) examined OCB in a clinical sample of children with ADHD. They identified 

clinically significant OCB in 11.2% of children with ADHD. In children having both ADHD and 

OCB they found an increased impairment compared to children with ADHD-only. Arnold et al. 

(2005) accentuated the importance of knowledge about the clinical features of this particular 

coexisting condition and the need to arrange comprehensive clinical assessments; according to 

parent ratings the children with ADHD+OCB had significantly more impairment than the ADHD-
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only group. In the domains of perfectionism, cognition/inattention and family history, significant 

differences were found between the two groups (ADHD vs. ADHD+OCB). The children with the 

diagnosis of ADHD+OCB showed increased rates of perfectionism, better teacher ratings of 

inattention/cognitive problems, and a lower probability of having a first-degree relative with ADHD 

than the group of children with ADHD-only. The two groups were similar on most behavioral 

characteristics, IQ, academic function, expressive and receptive language abilities, and 

neurobiological and psychosocial risk (Arnold et al. 2005). 

As Moll et al. (2000) assumed the existence of an age-dependent behavioral continuum of OCB to 

OCD; they studied the existence of OCB in children with ADHD and CTD. Contrary to the 

expected order, self-reports of children with ADHD showed significantly higher OCB scores in the 

LOI-CV than those of children with CTD. Especially on the item subsets regarding contamination 

fears, repetition, over conscientiousness and hoarding ADHD-related OCB could be seen. The 

authors suggested that repetition, over conscientiousness and hoarding might be related to a 

decreased behavioral flexibility. Interestingly, children with CTD did not obtain significantly higher 

scores on the CBCL-OCS than children with ADHD. They stated that the externalizing symptoms 

seen in children with ADHD might mask their OCB. As a conclusion Moll et al. mentioned the 

need of thorough investigation and monitoring for OCB in children with CTD as well as in young 

patients with ADHD (Moll et al. 2000). 

 

 

3.4.3 OCD and TD 

Phenomenologically compulsions and complex motor tics can appear very similar and therefore it 

can sometimes be impossible to differentiate them by the symptoms. But the non visible intentions 

are different. Compulsions serve to reduce anxiety, distress or tension, whereas complex tics are 

due to different kind of premonitory sensory phenomena. These sensations are experienced as an 

urge for motor discharge. The inner sensory urge can also result from the completion of a tic and 

then lead to the repetition of the tic until it feels “just right”. Compulsions result from obsessions or 

follow strict rules. A conversion into a motor activity can lead in both disorders to a short relief. 

Moll et al. assumed the existence of a continuum of symptoms ranging from single tics to a mixed 

picture of tics/rituals/obsessive-compulsive traits to clinically relevant obsessions and compulsions 

(Moll et al. 2000). Tics and obsessions/compulsions have a lot in common, the characteristics 

being: involuntary, repetitive, senseless, leading to the reduction of anxiety, causing resistance and 

anticipations. If there is a mixed picture of symptoms the treatment has to include interventions for 

both disorders in order to achieve extensive improvement. Furthermore it is important to know 
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which disorder mainly contributes to the symptomatology in order to choose the right 

psychopharmacological agents (Moll and Rothenberger 1999). 

Patients with TD show a wide range of social, emotional and behavioral problems. Often these 

problems are more disabling than the core tic symptoms, thus forming a major challenge to 

treatment (Hoekstra et al. 2004). Freeman suggested that up to 90% of CTD patients in clinical 

samples suffer from comorbidities (Freeman 2007). A complicating factor, arising out of a study by 

Leckman, is that comorbidities of TS change with age (Leckman 2002). In patients with 

comorbidity, the onset of TD normally precedes the symptoms of OCD (Döpfner et al. 2010). In 

many studies associations between OCD or OCB and TD have been reported. But the obsessions 

and compulsions differ in their phenomenology between tic-related and non-tic-related OCD 

(Holzer et al. 1994, Eapen et al. 1997). Therefore several studies compared patients with OCD with 

and without CTD or TS in regard to the content of their obsessions and compulsions (Holzer et al. 

1994, Leckman et al. 1994, George et al. 1993). Roessner et al. concentrated on TD with or without 

OCB/OCD (Roessner et al. 2005), while others approached the overlap between OCD and TD by 

subtyping both disorders (Leckman et al. 2003). Generally, it is important to disentangle the overlap 

between the disorders and to find out the most distressing symptom(s) in order to offer a patient the 

appropriate treatment for effective symptom reduction. 

Epidemiological similarities directed the focus of research to the genetic relation between OCD and 

TS. This idea was supported by increased rates of tics in OCD patients and their relatives (Leonard 

et al. 1992) and augmented rates of OCD in TD patients and their relatives (Pauls et al. 1991). 

Reported prevalence of OCD in CTD patients varies between 20-60% (Lewin et al. 2010). Freeman 

et al. found a co-occurrence of OCD in TS patients in 27%, while 32% were affected by OCB 

(Freeman et al. 2000). Elsewhere 18% of TS patients suffered from comorbid OCB (Wang and Kuo 

2003). Cardona et al. found a prevalence of OCB in 46% of children with TD (Cardona et al. 2004). 

In a study by Termine et al. OCD was again the most common comorbid psychiatric disorder in 

children and adolescents with TS (Termine et al. 2006). Lewin et al. mentioned that 20-38% of 

children with OCD are affected by comorbid tics (Lewin et al. 2010). Döpfner et al. quoted that 6-

30% of OCD patients also suffer from TD (Döpfner et al. 2010). Tic-related OCD occurs more 

often in male individuals than in female persons (Zohar et al. 1997, George et al. 1993, Leckman et 

al. 1994). 

Cardona et al. (2004) suggested that the comorbidity between tic and OCD could influence the 

development of emotional and behavioral difficulties. In their study patients with a pathological 

CY-BOCS score had an increased risk of having a pathological total score in the CBCL (Cardona et 

al. 2004). In contrast in another study, however, severity ratings and the means and standard 
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deviations for scores on the CY-BOCS were not significantly different between the OCD groups 

with and without tics (Zohar et al. 1997). 

 

 

3.5 The triad of CTD, ADHD and OCD 

In order to offer a child the optimal treatment it is essential to be aware of all symptoms and 

problems in the individual patient and to know which disorder mainly contributes to his 

symptomatology (Moll and Rothenberger 1999). But if more complex psychopathological 

conditions are assumed an interactive model has to be considered. Peterson et al. studied the 

interrelatedness of tics, OCD and ADHD in a large sample of children, who were reassessed after 8, 

10 and 15 years (Peterson et al. 2001). Tics and OCD were significantly associated with one 

another. Tics in childhood or early adolescence predicted an increase in OCD symptoms later in 

adolescence or in early adulthood. In this sample OCD and ADHD were also significantly 

associated with one another. ADHD in early adolescence predicted OCD in adulthood. The co-

occurrence of tics and ADHD in late adolescence predicted more OCD symptoms in adulthood. The 

findings by Peterson et al. indicate that the co-occurrence of ADHD and tics in clinic patients could 

result in part from a complex sharing across development of numerous psychopathological risk 

factors like OCD (Peterson et al. 2001). 

Banaschewski et al. also assumed a complex psychopathological pattern of tic, OCB, impulsivity 

and internalizing symptomatology, which requires discriminating assessment and treatment 

(Banaschewski et al. 2003). 

In their recent study Pollak et al. (2009) examined the impacts of ADHD symptoms, tic severity, 

and OCD on internalizing and externalizing psychopathology in children and adolescents with TS. 

Therefore they used linear regressions. The CBCL scales of four different groups were also 

compared: TS-only, TS+ADHD, ADHD-only and an unaffected control group. The results 

suggested that tics, ADHD and OCD differentially explain the variance in externalizing and 

internalizing behavioral problems in individuals with TS. Still, their results are limited by several 

weaknesses: There were important differences in sample size and gender distribution among 

groups. Furthermore only results for the two wide-band scales (internalizing and externalizing 

problems) but not for the eight narrow-band subscales of the CBCL have been reported. Finally, 

patients were not systematically screened for other psychiatric disorders including learning 

disabilities (Pollak et al. 2009). 
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3.6 Aims of the study 

Until today there are only a few studies concerning the complex triad of CTD, ADHD and OCD. 

Studies on the triad of CTD, ADHD and OCD/OCB (Pollak et al. 2009, Peterson et al. 2001) raised 

the question if there was a main contribution of OCB to the psychopathology of our patient groups. 

The aim of the previous study by Roessner et al. (2007) was to further clarify and specify the 

contribution of CTD and/or ADHD to the broad psychopathological profile of the comorbid group 

(CTD+ADHD) in order to offer the affected children the best treatment possible. Consequently the 

psychopathological profiles of four large groups (CTD-only, ADHD-only, CTD+ADHD and 

controls) were measured by the eight subscales of the CBCL. The authors used a 2x2 factorial 

design with the factors CTD and ADHD. Contrasts were also calculated in order to specify the 

contribution of each factor to the psychopathology of the comorbid group in more detail than 

indicated by the main effects. At the level of psychopathology, an additive model for the co-

occurrence of ADHD and CTD was supported (Roessner et al. 2007). The aim of our study was to 

investigate the possible contribution of OCB to a detailed psychopathology profile measured with 

the subscales of the CBCL in patients suffering from CTD and ADHD. Therefore we conducted the 

present study to extend the previous phenomenological studies concerning the overlap of 

psychopathology in children with CTD+OCB and ADHD+OCB. 

The commonly used OCD rating scales like the CY-BOCS are primarily designed to screen for 

typical OCD populations (Cath et al. 2001). As to the investigation of OCB in CTD and/or ADHD 

subjects, who do not fulfill the diagnostic criteria of OCD, other measures are needed. Three 

subscales of the CBCL specific for OCB/OCD have already been used and evaluated by other 

authors (Moll et al. 2000, Nelson et al. 2001, Storch et al. 2006). Applying those instruments as 

covariates in analyses of covariance (ANCOVAs) we examined the effect of OCB on the 

psychopathology in CTD and/or ADHD subjects. 

On the basis of previous findings we hypothesized that OCB has a main effect on the 

psychopathology of children with CTD. Beyond that confirmation we hypothesized that OCB 

symptoms also have an important effect-although to a lesser extent-on the psychopathology of 

children with ADHD. By applying the ANCOVAs to our sample we expected greater changes of 

psychopathology profiles in the group with CTD as a factor than in the group with ADHD as a 

factor. 

 

 



4 Methods 
4.1 Participants 

 
Patients referred 

to the clinic 

n = 1373 
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Figure 2.1: Flow chart of the study sample. 

 

In our study we included children who were referred to the outpatient clinic of the Department of 

Child and Adolescent Psychiatry at the University of Goettingen for routine clinical assessment 

between January 1997 and January 2005. During this period a total number of 1373 patients were 

referred to the clinic. Three groups of patients were built: the first group consisted of children with 

merely ADHD and it is referred to as ADHD-only. The second group included children with 

coexisting ADHD and CTD and is further referred to as ADHD+CTD. A third group included 

children with CTD-only. 69 patients were excluded from the sample, as more than twenty values on 

their CBCL were missing. 343 children were not incorporated in the study, because they did not 

fulfill either CTD or ADHD diagnoses criteria. In order to reduce the influence of confounding 

variables of previous studies (age, sex, other psychiatric diagnoses than CTD and ADHD) further 
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children had to be excluded to obtain results of high quality concerning the complex coexistence of 

CTD and ADHD. 593 children were excluded because of a secondary axis I psychiatric diagnosis 

besides CTD and ADHD (according to ICD-10 multiaxial classification system (World Health 

1996)) or in order to evade differences in age or gender composition of the three groups. For the 

latter reason 13 children were excluded from the CTD-only group, 22 children of the ADHD-only 

and 10 children of the CTD+ADHD group. Finally patient group sizes and mean ages were: CTD-

only n=112, mean age=11.1, SD=2.6 years; CTD+ADHD n=82, mean age=10.7, SD=2.3 years and 

ADHD-only n=129, mean age=10.5, SD=2.5 years. All the included children met the diagnostic 

criteria for CTD or TS alternatively hyperkinetic disorder according to ICD-10 (Dilling et al. 2000) 

and ADHD combined type just as CTD according to DSM-IV (American-Psychiatric-Association 

1994). The patients did not show any other axis I psychiatric diagnosis. They were examined 

clinically and diagnosed on the basis of clinical observation, semi-structured interviews with 

parents and children (Englert et al. 1996) and different clinical ratings (e.g. Conners Rating Scale 

(Goyette et al. 1978); Tourette Syndrome Severity Scale (TSSS) (Walkup et al. 1992); Yale Global 

Tic Severity Scale (YGTSS) (Leckman et al. 1989). Subsequently the diagnoses were confirmed by 

senior board-certified child psychiatrists in case conferences. Subjects of the control group were 

selected from children referred to the outpatient clinic of the Department of Child and Adolescent 

Psychiatry at the University of Goettingen, who did not receive an axis I diagnosis according to 

ICD-10 multiaxial classification system (World Health Organisation 1996). They showed no or sub 

categorical problems or learning disorders (43% learning disorder, 57% were not diagnosed at all). 

Due to missing values in the CBCL 16 patients were excluded and 338 children remained in the 

control group. To create a group that did not differ statistically in age or gender from the three 

patient groups, 144 children were selected to form the control group. Their mean age was 10.4 and 

the standard deviation 2.4 years. Of all the participants of this study, more than 99% were 

Caucasians. The chart review was considered by the local Ethics Committee to be exempt from 

review, and written informed consent was not needed. The sample has been described earlier in a 

previous study by Roessner et al. (2007). 

 

 

4.2 Diagnostic measures: CBCL 

A parent of each child was asked to complete a CBCL questionnaire to measure different aspects 

concerning the children’s behavior. The CBCL (Achenbach et al. 2008) is a questionnaire for the 

evaluation of dimensional psychopathology in children and adolescents from the age of 6 until the 

age of 18. It is one of the best studied inventories in psychiatric research and it exists in numerous 
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languages with norms (Achenbach et al. 2008, Schmeck et al. 2001). The first part contains 

questions concerning skills and the second one consists of 120 behavioral items concerning 

behavioral and emotional problems as well as somatic complaints (118 concerning specific 

problems and two give the possibility to describe problems which are not specifically asked for). 

They have to be responded by a parent due to the child’s behavior of the last six months. The 

completion takes about 15-20 minutes. The response scale has a three optional scaling with the code 

of 2 if the item is often true, 1 for sometimes true and 0 if the item is not true for the child. Some 

items need to be explained in order to ensure their right interpretation. For example concerning item 

66 (repeats certain acts over and over) further explanation by the person completing the 

questionnaire is often needed in order to recognize if a pathological compulsion is present or just a 

normal age-dependent behavior. On a higher-level scale it is possible to measure personal skills on 

3 scales (activities, social skills and academic achievement) and specific problems on 8 syndrome 

scales. The latter are combined in three groups: Externalizing, Internalizing and Total Problems. 

The Externalizing scale includes the syndrome scales Delinquent Behavior and Aggressive 

Behavior. The scale of Internalizing Problems contains the syndrome scales Anxious/Depressed, 

Withdrawal and Somatic Complaints. In our study we only used the eight syndrome scales. A 

computer program calculates the t-score for each scale. If there are more than eight items missing, a 

scale should not be calculated. A t-score of 50 indicates average functioning in reference to other 

children of the same age and gender, and every 10 points represents one standard deviation. A t-

score on item level higher or equal to 70 (=PR 98) is abnormal and further exploration is required. 

The range between normal and abnormal values is defined between 67 and 70. On a higher-level 

scale (internal, external, overall problems) a t-score superior or equal to 63 is suspicious. 

 

 

4.3 Statistics 

SPSS for Windows 15.0 statistical package was used for data recording and analyses. 

 

 

4.3.1 Analysis of variance 

In the previous study by Roessner et al. (2007) analyses of variance (ANOVA) were performed as 

several groups were compared. Via ANOVA the impact of ADHD and CTD (respectively 

ADHD+CTD) on each syndrome scale of the CBCL was examined. Therefore two-way ANOVA 

for the independent factors CTD (yes/ no) and ADHD (yes/ no) were conducted. If there was no 

sign of significant interaction, weighted contrasts were generated to compare the relative 
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contribution of each factor (CTD vs. ADHD) to the psychopathology in the comorbid group. It was 

supposed that the difference in the sum of mean values from the CBCL subscales between children 

with or without CTD does not vary from the difference in the sum of mean values in children with 

or without ADHD ((ADHD/CTD+CTD)-(ADHD+controls)=(ADHD/CTD+ADHD)-

(CTD+controls). The level of significance was defined as Alpha=5% (Roessner et al. 2007). 

Following the ANOVA and past the ANCOVAs it has been investigated if there were significant 

interaction effects between CTD and ADHD on any syndrome scale. In this case post-hoc pair-wise 

comparisons have been conducted in order to find out the direction of the interaction. For this 

purpose alpha has been adapted. 

 

 

4.3.2 Analysis of covariance 

An ANCOVA examines if certain factors have an effect after eliminating the variance for which a 

covariate is responsible. Therefore the obscuring effects of pre-existing individual differences 

among subjects are removed. In general the use of covariates improves statistical power, because it 

accounts for some of the variance in the dependent variable and thus augments the ratio explained 

by the independent variables. Additional ANCOVAs were conducted to test for possible impacts of 

unequal distributed factors like learning disorders (Roessner et al. 2007) or OCB. To test the 

interrelatedness with ADHD or CTD we conducted ANCOVAs with screening instruments of 

OCB/OCD (composed of CBCL items) as covariates. The continuous explanatory variable 

consisted of the eight syndrome scales (Attention Problems, Withdrawn, Somatic Complaints, 

Anxious/Depressed, Social Problems, Thought Problems, Delinquent Behavior and Aggressive 

Behavior). ADHD (yes/no) and CTD (yes/no) were used as independent variables. The 2x2 design 

allowed to analyze the contribution of OCB to ADHD-related and CTD-related psychopathology 

independently. The level of significance was defined as Alpha=5%. 

 

 

4.3.3 Covariates applied in the ANCOVAs 

In this study three different ANCOVAs were conducted. In each a different screening instrument 

for OCB/OCD was used as covariate. All the instruments include various items of the CBCL. One 

of them, first described by Moll et al. (2000), consists of the following nine items: obsessions (item 

9), fears own impulses (31), needs to be perfect (32), compulsions (66), sleeps little (76), stores up 

unneeded things (83), strange behavior (84), strange ideas (85), and too concerned with neatness or 

cleanliness (99). Those items belong to the syndrome scales Anxious/Depressed, Other Problems 
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and Thought Problems. In the second analysis a covariate first mentioned by Nelson et al. (2001) 

was used. It consists of eight items and six of them are equal to the items used by Moll et al. (2000): 

obsessions (item 9), fears own impulses (31), needs to be perfect (32), feels too guilty (52), 

compulsions (66), strange behavior (84), strange ideas (85) and worries (112) (Nelson et al. 2001). 

The syndrome scales including those items are Anxious/Depressed and Thought Problems. The 

latest version of the CBCL-OCS was created by Storch et al. (2006) by dropping the items 32 and 

84 from the scale created by Nelson et al (2001). 

Table 2.1: OCS score by Nelson et al. (2001) 

CBCL item number CBCL item CBCL syndrome scale 

9 Cannot get his/her mind off certain 

thoughts; obsessions 

Thought Problems 

31 Fears own impulses Anxious/Depressed 

32 Feels he/she has to be perfect Anxious/Depressed 

52 Feels too guilty Anxious/Depressed 

66 Repeats certain acts over and over; 

compulsions  

Thought Problems 

84 Strange behavior Thought Problems 

85 Strange ideas Thought Problems 

112 Worries Anxious/Depressed 

Table 2.2: OCS score by Moll et al. (2000) 

CBCL item number CBCL item CBCL syndrome scale 

9 Cannot get his/her mind off certain 

thoughts; obsessions 

Thought Problems 

31 Fears own impulses Anxious/Depressed 

32 Feels he/she has to be perfect Anxious/Depressed 

66 Repeats certain acts over and over; 

compulsions 

Thought Problems 

76 Sleeps little Other Problems 

83 Stores up unneeded things Other Problems 

84 Strange behavior Thought Problems 

85 Strange ideas Thought Problems 

99 Too concerned with neatness or 

cleanliness 

Other Problems 

Table 2.3: OCS score by Storch et al. (2006) 

CBCL item number CBCL item CBCL syndrome scale 

9 Cannot get his/her mind off certain 

thoughts; obsessions 

Thought Problems 

31 Fears own impulses Anxious/Depressed 
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52 Feels too guilty Anxious/Depressed 

66 Compulsions Thought Problems 

85 Strange ideas Thought Problems 

112 Worries Anxious/Depressed 

 

 

4.3.4 Comparison of the ANOVA results and the ANCOVAs results 

We aimed to investigate if the main effects for ADHD and CTD were mainly influenced by OCB. If 

OCB contributed to the psychopathology associated with CTD or ADHD, the main effects revealed 

by the ANCOVAs would considerably differ from the main effects revealed by the ANOVA. We 

therefore compared the results of the ANOVA and ANCOVA application within each group. 

 

 

5 Results 
5.1 Results of the ANOVA 

Table 3.1: Demographic data of the four groups under investigation; there are no differences between the groups. 

Age/Gender 
CTD 

(N=112) 

CTD+ADHD 

(N=82) 

ADHD 

(N=29) 

Controls 

(N=144) 

Age 11.1 (SD 2.6) 10.7 (SD 2.3) 10.5 (SD 2.5) 10.4 (SD 2.4) 

Female 24 (21%) 14 (17%) 29 (23%) 32 (22%) 

Male 88 (79%) 68 (83%) 100 (77%) 112 (78%) 

Note: N=number; SD=standard deviation 

No significant group differences regarding age, F (3,463) =2.51, p=.06 or gender, X 2 (df=1, 

N=467) =1.09, p=.21 could be found. The percentage of learning disorders varied between the 

groups, with an extraordinary high rate in the control group, X 2 (df=1, N=467) =7.56, p<.01 (CTD-

only 4%; CTD+ADHD 16%; ADHD-only 29%; controls 43%). Therefore additional 2x2 factorial 

ANCOVAS with the covariate learning disorder (present or not) were conducted. No effects on any 

CBCL subscale were revealed. Contrasts were calculated in order to find out if there are different 

relations between the factors CTD and ADHD to each CBCL subscale. Compared to CTD an 

ADHD diagnosis showed a stronger relationship to the following subscales: Aggressive Behavior, 
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Delinquent Behavior, Attention Problems and Social Problems. Contrasts were not calculated for 

the subscale Somatic Complaints because the absence of an additive model did not permit it. CTD 

was not stronger related to any subscale of the CBCL than ADHD. 

Table 3.2: Descriptive measures of the ANOVA  

 CTD (n=112) CTD+ADHD (n=82) ADHD (n=129) Controls (n=144) 

 M SD M SD M SD M SD 

Aggressive Behavior 56.0 6.5 67.2 11.2 66.5 12.2 55.7 6.9 

Delinquent Behavior  54.6 5.8 63.2 9.4 64.3 11.0 56.6 7.8 

Attention Problems 61.2 7.2 71.1 8.6 66.9 8.7 59.9 8.1 

Anxious/Depressed 60.2 8.3 65.5 9.3 58.8 8.4 56.6 7.4 

Thought Problems 57.9 8.6 62.1 8.2 57.5 7.6 55.3 6.9 

Withdrawn 58.0 8.2 59.9 6.6 59.4 7.7 57.5 7.8 

Somatic Complaints 58.5 8.1 61.3 7.8 55.7 6.8 56.3 7.1 

Social Problems 59.0 9.8 66.0 11.2 62.0 10.3 56.1 7.9 

Note: M=mean, SD=standard deviation. (Roessner et al. 2007, p. 82) 

Table 3.3: Main effects of the ANOVA 

ANOVA 

F (1,463) 

(F) CTD (F) CTD+ADHD (F) ADHD 

Aggressive Behavior 0.36  0.04  153.32 *** 

Delinquent Behavior 3.57  0.42  99.31 *** 

Attention Problems 12.75 *** 3.36  121.46 *** 

Anxious/Depressed 43.62 *** 4.30 * 23.00 *** 

Thought Problems 23.84 *** 1.74  18.62 *** 

Withdrawn 0.44  0.00  6.90 ** 

Somatic Complaints 30.37 *** 6.06 * 2.48  

Social Problems 14.14 *** 0.37  50.74 *** 

Note: F=F–value. Effects are from 2x2 ANOVA with ADHD and CTD as factors. ***p<.001; **p<.01; *p<.05 

(Roessner et al. 2007, p. 82) 

In table 3.3 main effects resulting from the 2x2 factorial ANOVA for the factor CTD and ADHD 

are displayed. There were significant main effects for the factor CTD on the following subscales: 

Attention Problems, Anxious/Depressed, Thought Problems, Somatic Complaints and Social 

Problems. For the factor ADHD main effects were revealed on all CBCL subscales except for 

Somatic Complaints. An interaction effect could only be seen on the subscale Anxious/Depressed 

and Somatic Complaints. 
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Figure 3.2: CBCL profile of the four groups (CTD, CTD+ADHD, ADHD, controls). Note: CBCL=Child Behavior 

Checklist (Achenbach et al. 1991). 

 

 

5.2 Results of the three ANCOVAs: Covariates 

In the first equation a CBCL score formed by Nelson et al. (2001) served as the covariate, in the 

second one the CBCL score created by Moll et al. (2000) was utilized and in the third equation the 

CBCL score formed by Storch et al. (2006) was used. The 2x2 factorial ANCOVAs revealed for 

any CBCL subscale significant effects of each score of OCB and OCD respectively (p<.05). 

 

 

5.3 Comparing main effects from the 2x2 ANOVA to those of the three 2x2 ANCOVAs in 

terms of the factor CTD 

The pattern of psychopathology consisted of resulting main effects on CBCL subscales for the 

factor CTD. The one resulting from the 2x2 factorial ANOVA was notably different to the pattern 

revealed by the three additionally conducted 2x2 factorial ANCOVAs. The ANOVA revealed main 

effects for the factor CTD on five of eight subscales: Attention Problems, Anxious/Depressed, 

Thought Problems, Somatic Complaints and Social Problems. In comparison main effects resulting 

from the additionally conducted ANCOVAs were seen on fewer subscales. Utilizing the CBCL-

 35
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OCS by Nelson et al. (2001) as covariate, significant effects were found on three subscales: 

Delinquent Behavior, Withdrawn and Somatic Complaints. The 2x2 ANCOVA using the CBCL-

OCS by Moll et al. (2000) as covariate revealed significant main effects on four CBCL subscales: 

Delinquent Behavior, Anxious/Depressed, Somatic Complaints and Social Problems. The 2x2 

factorial ANCOVA applying the CBCL-OCS score by Storch et al. (2006) as covariate also 

displayed significant main effects on four subscales: Delinquent Behavior, Anxious/Depressed, 

Withdrawn and Somatic Complaints. The ANOVA revealed significant main effects on Attention 

Problems and Thought Problems, whereas none of the ANCOVAs showed a main effect on this 

CBCL scale. On the CBCL scale for Social Problems a main effect was revealed after the 

conduction of the ANOVA and only after one of the three ANCOVAs. On the CBCL scale 

Anxious/Depressed the ANOVA revealed a significant main effect, which could also be seen after 

the conduction of two ANCOVAs. On the scale for Somatic Complaints main effects were shown 

after the application of the ANOVA and after all of the ANCOVAs. On the CBCL scale Withdrawn 

no significant effects were shown after the conduction of the ANOVA, whereas two of the 

ANCOVAs revealed main effects on this syndrome scale. On the Delinquent Behavior scale a 

similar pattern was displayed: The ANOVA did not reveal a main effect, while all three ANCOVAs 

revealed main effects. No main effect was demonstrated on the subscale Aggressive Behavior, 

neither after the ANOVA nor after the three ANCOVAs. 

Table 3.4: Main effects for CTD: ANOVA vs. three ANCOVAs (including different OCS scores as covariates: 

Nelson et al. (2001), Moll et al. (2000) and Storch et al. (2006)) 

ANOVA  ANCOVA 

F (1,463) F (1,463) CTD 

(F)   (η2)  (F) - - - Nelson - (η2) (F) - - - - Moll - - (η2) (F) - - - Storch - - (η2) 

Aggressive Behavior .36  .00 2.11  .01 1.94  .00 1.21  .00 

Delinquent Behavior 3.57  .01 8.28 ** .02 10.21 ** .02 6.87 ** .02 

Attention Problems 12.75 *** .03 .82  .00 2.69  .01 .93  .00 

Anxious/Depressed 2 43.62 *** .09 2.04  .00 13.97 *** .03 4.31 * .01 

Thought Problems 23.84 *** .05 .51  .00 1.56  .00 .66  .00 

Withdrawn .44  .00 6.44 * .01 1.84  .00 4.98 * .01 

Somatic Complaints 1 30.37 *** .06 10.93 ** .02 18.84 *** .04 11.81 ** .03 

Social Problems 14.14 *** .03 1.74  .00 3.91 * .01 1.71  .00 

Note: F=F-value. The effect sizes presented in Table 3.4 are the partial eta squared. Cohen J (1977) provides the 

following guidelines for interpreting the eta squared (η2) value: .01-.059=small effect size; .06-.139=medium effect 

size; >.14=large effect size. ***p<.001; **p<.01; *p<.05 1=significant interaction effects in all analysis. 2=significant 

interaction effects in the ANOVA and the 2nd ANCOVA. 
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5.4 Comparing main effects from the 2x2 ANOVA to those of the three 2x2 ANCOVAs in 

terms of the factor ADHD 

For the factor ADHD the main effects on the CBCL subscales revealed by the ANOVA were 

slightly different from those shown after the three ANCOVAs. The ANOVA revealed significant 

main effects on seven of eight CBCL scales, whereas the conduction of each ANCOVA caused 

significant main effects on six of eight CBCL scales. On the CBCL scale Withdrawn significant 

main effects were revealed only after the conduction of the ANOVA, but not after the application of 

any covariate. On the subscale Somatic Complaints main effects could not be seen, neither after the 

ANOVA nor past the three ANCOVAs. 

Table 3.5: Main effects for ADHD: ANOVA vs. three ANCOVAs (including different OCS scores as covariates: 

Nelson et al. (2001), Moll et al. (2000) and Storch et al. (2006)) 

ANOVA ANCOVA 

F (1,463) F (1,463) ADHD 

(F)   (η2) (F) - - - Nelson - (η2) (F) - - - - Moll - - (η2) (F) - - - Storch - - (η2) 

Aggressive Behavior 153.32 *** .25 145.20 *** .24 135.21 *** .23 138.37 *** .23 

Delinquent Behavior 99.31 *** .18 92.49 *** .17 84.78 *** .16 90.37 *** .16 

Attention Problems 121.46 *** .21 115.04 *** .20 104.13 *** .18 107.50 *** .19 

Anxious/Depressed 2 23.00 *** .05 18.11 *** .04 9.71 ** .02 11.27 ** .02 

Thought Problems 18.62 *** .04 12.44 *** .03 5.65 * .01 7.04 ** .02 

Withdrawn 6.90 ** .02 2.96  .01 1.97  .00 1.97  .00 

Somatic Complaints 1 2.48  .01 .79  .00 .75  .00 .43  .00 

Social Problems 50.74 *** .10 43.63 *** .09 38.03 *** .08 39.32 *** .08 

Note: F=F-value. The effect sizes presented in Table 3.5 are the partial eta squared. Cohen J (1977) provides the 

following guidelines for interpreting the eta squared (η2) value: .01-.059=small effect size; .06-.139=medium effect 

size; >.14=large effect size. ***p<.001; **p<.01; *p<.05 1=significant interaction effects in all analysis. 2=significant 

interaction effects in the ANOVA and the 2nd ANCOVA. 

 

 

5.5 Results of the first ANCOVA with the “Nelson score” as covariate 

5.5.1 Factor CTD 

Significant main effects for the factor CTD were shown on the subscales Delinquent Behavior, F (1, 

463) =8.28, p=.01, η2=.02; Withdrawn, F (1, 463) =6.44, p<.05, η2=.01 and Somatic Complaints, F 

(1, 463) =10.93, p<.01, η2=.02. On the other syndrome scales no significant main effect was shown: 

Aggressive Behavior, F(1, 463) =2.11, p=.15, η2=.01; Attention Problems, F(1, 463) =.82, p=.37, 

η2=.00; Anxious/Depressed, F(1, 463) =2.04, p=.15, η2=.00; Thought Problems, F(1, 463) =.51, 



 38

p=.48, η2=.00 and Social Problems, F(1, 463) =1.74, p=.19, η2=.00. Compared to the results of the 

ANOVA the number of syndrome scales showing main effects decreased from five to three. 

 

 

5.5.2 Factor ADHD 

For the factor ADHD the additional 2x2 factorial ANCOVA revealed significant main effects on six 

of eight syndrome scales: Aggressive Behavior, F(1, 463) =145.20, p<.001, η2=24; Delinquent 

Behavior, F(1, 463) =92.49, p<.001, η2=.17; Attention Problems, F(1, 463) =115.04, p<.001, 

η2=.20; Anxious/Depressed, F(1, 463) =18.11, p<.001, η2=.04; Thought Problems, F(1, 463) 

=12.44, p<.001, η2=.03 and Social Problems, F(1, 463) =43.63, p<.001, η2=.09. On two syndrome 

scales no significant differences between patients with or without ADHD could be seen: 

Withdrawn, F (1, 463) =2.96, p=.09, η2=.01; and Somatic Complaints, F (1, 463) =.79, p=.38, 

η2=.00. In comparison to the results of the ANOVA, the syndrome scale Withdrawn lost its 

significant main effect after the application of the covariate. 

 

 

5.5.3 Interaction of the factor CTD and ADHD 

On the syndrome scale Somatic Complaints, F (1, 463) =4, 73, p=.03, η2=.01 a significant 

interaction of CTD and ADHD could be seen. The performance of post-hoc pair-wise comparisons 

revealed the following interaction effects: On the syndrome scale Somatic Complaints children of 

the control group (p=.03) and of the ADHD group (p<.01) were less affected than children of the 

comorbid group. All other groups did not differ significantly from each other. On the other 

syndrome scales no significant interaction was found: Aggressive Behavior, F(1, 463) =.03, p=.87, 

η2=.00; Delinquent Behavior, F(1, 463) =.21, p=.65, η2=.00; Attention Problems, F(1, 463) =2.14, 

p=.14, η2=.01; Anxious/Depressed, F(1, 463) =2.64, p=.11, η2=.01; Thought Problems, F(1, 463) 

=.30, p=.59, η2=.00; Withdrawn, F(1, 463) =.34, p=.56, η2=.00 and Social Problems, F(1, 463) 

=.04, p=.84, η2=.00. Compared to the results of the ANOVA the syndrome scales showing 

significant interaction between CTD and ADHD were bisected. 

 

 

5.6 Results of the second ANCOVA with the “Moll score” as covariate 

5.6.1 Factor CTD 

There were significant main effects for the factor CTD on four of eight subscales: Delinquent 

Behavior, F(1, 463) =10.21, p<.01, η2=.02; Anxious/Depressed, F(1, 463) =13.97, p<.001, η2=.03; 
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Somatic Complaints , F(1, 463) =18.84, p<.001, η2=.04 and Social Problems, F(1, 463) =3.91, 

p=.05, η2=.01. On the other syndrome scales no significant main effect was shown: Aggressive 

Behavior, F(1, 463) =1.94, p=.17, η2=.00; Attention Problems, F(1, 463) =2.69, p=.10, η2=.01; 

Thought Problems, F(1, 463) =1.56, p=.21, η2=.00 and Withdrawn, F(1, 463) =1.84, p=.18, η2=.00. 

Compared to the results of the ANOVA the number of syndrome scales showing main effects 

decreased from five to four. 

 

 

5.6.2 Factor ADHD 

For the factor ADHD there were significant main effects on six of eight syndrome scales: 

Aggressive Behavior, F(1, 463) =135.21, p<.001, η2=23; Delinquent Behavior, F(1, 463) =84.78, 

p<.001, η2=.16; Attention Problems, F(1, 463) =104.13, p=.001, η2=.18; Anxious/Depressed, F(1, 

463) =9.71, p<.01, η2=.02; Thought Problems, F(1, 463) =5.65, p=.02, η2=.01 and Social Problems, 

F(1, 463) =38.03, p<.001, η2=.08. On two syndrome scales no significant differences between the 

groups with ADHD as a factor vs. groups without the factor could be seen: Withdrawn, F (1, 463) 

=1.97, p=.16, η2=.00 and Somatic Complaints, F (1, 463) =.75, p=.39, η2=.00. In contrast to the 

results of the ANOVA, no main effect on the syndrome scale Withdrawn was observable after the 

inclusion of the covariate. 

 

 

5.6.3 Interaction of the factor CTD and ADHD 

Only on two syndrome scales a significant interaction of CTD and ADHD could be seen: 

Anxious/Depressed, F (1, 463) =5.45, p=.02, η2=.01 and Somatic Complaints, F (1, 463) =5.91, 

p=.02, η2=.01. The performance of post-hoc pair-wise comparisons revealed the following 

interaction effects: On the syndrome scale Somatic Complaints children of the control group 

(p<.01) and of the ADHD group (p<.001) were less affected than children of the comorbid group. 

Furthermore it could be seen that children of the CTD group had more problems than children of 

the ADHD group (p=.05). All other groups did not differ from each other. On the syndrome scale 

Anxious/Depressed the maximum burden was found in the ADHD+CTD group. The burden was 

greater than in the control group (p<.001), the ADHD group (p<.001) and the CTD group (p=.01). 

All other groups did not differ from each other. On the other six syndrome scales no significant 

interaction was found: Aggressive Behavior, F(1, 463) =.01, p=.94, η2=.00; Delinquent Behavior, 

F(1, 463) =.33, p=.56, η2=.00; Attention Problems, F(1, 463) =3.28, p=.07, η2=.01; Thought 

Problems, F(1, 463) =2.10 , p=.15, η2=.01; Withdrawn, F(1, 463) =.02, p=.89, η2=.00 and Social 
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Problems, F(1, 463) =.27, p=.61, η2=.00. Compared to the results of the ANOVA significant 

interaction could be seen on the same syndrome scales. 

 

 

5.7 Results of the third ANCOVA with the “Storch score” as covariate 

5.7.1 Factor CTD 

There were significant main effects for the factor CTD on four of eight subscales: Delinquent 

Behavior, F(1, 463) =6.87, p<.01, η2=.02; Anxious/Depressed, F(1, 463) =4.31, p=.04, η2=.01; 

Withdrawn, F(1, 463) =4.98, p=.03, η2=.01 and Somatic Complaints, F(1, 463) =11.81, p<.01, 

η2=.03. There was no significant main effect shown on the other syndrome scales: Aggressive 

Behavior, F(1, 463) =1.21, p=.27, η2=.00; Attention Problems, F(1, 463) =.93, p=.34, η2=.00; 

Thought Problems, F(1, 463) =.66, p=.42, η2=.00 and Social Problems, F(1, 463) =1.71, p=.19, 

η2=.00. Compared to the results of the ANOVA the number of syndrome scales showing main 

effects decreased from five to four. 

 

 

5.7.2 Factor ADHD 

For the factor ADHD there were significant main effects on six out of eight syndrome scales: 

Aggressive Behavior, F(1, 463) =138.37, p<.001, η2=.23; Delinquent Behavior, F(1, 463) =90.37, 

p<.001, η2=.16; Attention Problems, F(1, 463) =107.50, p=.001, η2=.19; Anxious/Depressed, F(1, 

463) =11.27, p=.01, η2=.02; Thought Problems, F(1, 463) =7.04, p=.01, η2=.02 and Social 

Problems, F(1, 463) =39.32, p<.001, η2=.08. On two syndrome scales no significant differences 

between the groups with ADHD as a factor vs. groups without the factor could be seen: Withdrawn, 

F (1, 463) =1.97, p=.16, η2=.00 and Somatic Complaints, F (1, 463) =.43, p=.52, η2=.00. In contrast 

to the results of the ANOVA, the syndrome scale Withdrawn did not reveal a significant main 

effect. 

 

 

5.7.3 Interaction of the factor CTD and ADHD 

Only on one syndrome scale a significant interaction of CTD and ADHD could be seen: Somatic 

Complaints, F (1, 463) =4, 77, p=.03, η2=.01. The performance of post-hoc pair-wise comparisons 

revealed the following interaction effects: On the syndrome scale Somatic Complaints children of 

the control group (p=.03) and of the ADHD group (p<.01) were less affected than children of the 

comorbid group. All other groups did not differ from each other. On the following syndrome scales 
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no significant interaction was found: Aggressive Behavior, F(1, 463) =.01, p=.91, η2=.00; 

Delinquent Behavior, F(1, 463) =.25, p=.62, η2=.00; Attention Problems, F(1, 463) =2.15, p=.14, 

η2=.01; Anxious/Depressed, F(1, 463) =2.68, p=.10, η2=.01; Thought Problems, F(1, 463) =.29, 

p=.59, η2=.00; Withdrawn, F(1, 463) =.29, p=.59, η2=.00 and Social Problems, F(1, 463) =.03, 

p=.85, η2=.00. Compared to the results of the ANOVA the number of syndrome scales showing 

significant interaction between CTD and ADHD was bisected. 

 

 

5.8 Comparison of changes in psychopathology profiles provoked by the application of 

covariates in the groups including CTD as a factor vs. groups including ADHD as a 

factor 

In the groups including CTD as a factor (CTD and CTD+ADHD) the application of covariates 

caused a much greater change in the pattern of psychopathology than the application of the same 

covariates to the groups including ADHD as a factor (ADHD and ADHD+CTD). In the groups with 

CTD as a factor changes in psychopathology through the application of covariates seemed to 

depend more on the type of covariate used, whereas changes of psychopathology in the groups with 

ADHD as a factor changed in a similar way, irrespective of the applied covariate. 

 

 

6 Discussion 
6.1 CTD and ADHD as a factor 

The aim of the previous study (Roessner et al. 2007) was to specify the contribution of CTD and 

ADHD to the psychopathological profile of the comorbid group (CTD+ADHD). The 

psychopathological profiles of four large groups, which are of comparable size and similar in sex 

and age (CTD-only, ADHD-only, CTD+ADHD, controls), were measured by the eight subscales of 

the CBCL. Roessner et al. used a 2x2 factorial design and calculated contrasts with the factors CTD 

and ADHD (Roessner et al. 2007). Compared to previous studies, this design allowed a separate 

analysis of main effects of both disorders, whereby it was possible to statistically asses the 

contribution of each factor in case of comorbidity. As a result, all but one subscale of the CBCL 

showed main effects of ADHD. For the factor CTD, significant main effects were revealed on the 

following CBCL subscales: Attention Problems, Anxious/Depressed, Thought Problems, Somatic 

Complaints and Social Problems. Comparing the four clinically diagnosed groups the highest level 

of psychopathology was found in patients with ADHD+CTD. Except for the subscales Somatic 

Complaints and Anxious/Depressed no interaction effect was revealed. The calculated contrasts 
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showed the greater importance of ADHD, compared to CTD, in the psychopathology of the 

CTD+ADHD group. On the subscales Aggressive Behavior, Delinquent Behavior, Attention 

Problems and Social Problems a stronger impact of an ADHD diagnosis compared to CTD was 

observed. CTD and ADHD were both related to internalizing psychopathology of children in the 

comorbid group. From a psychopathological point of view, the results of the previous study 

strongly support an additive model for the co-occurrence of CTD and ADHD (Roessner et al. 

2007). 

 

 

6.2 CBCL subscales as covariates 

If more complex psychopathological conditions are assumed, an interactive model has to be 

considered. Peterson et al. mentioned that OCB/OCD symptoms are often related to tics and ADHD 

(Peterson et al. 2001). They could therefore be responsible for some psychopathological effects 

shown on the CBCL subscales of our sample. In order to further clarify the contribution of OCB to 

the psychopathology of children with CTD and/or ADHD, we applied three different subscales of 

the CBCL as covariates, which have been studied as screening instruments for OCB/OCD. As in the 

previous study (Roessner et al. 2007), we analyzed group differences among four large, age- and 

sex-similar groups of comparable size, without any further confounding psychiatric conditions. The 

profile of psychopathology of each patient was also measured by the subscales of the CBCL. 

According to our hypothesis, the results showed that OCB has a major influence on the 

psychological problems and social competence of children with CTD and/or ADHD. These findings 

are in line with a study by Peterson et al. (2001), which confirm the interrelatedness of tics, OCD 

and ADHD. From their large prospective sample of children, they had concluded that the co-

occurrence of ADHD and tics in clinical patients could result in part from a complex sharing during 

development of numerous psychopathological risk factors such as OCD (Peterson et al. 2001). 

Banaschewski et al. also assumed a complex psychopathological pattern of tic, OCB, impulsivity 

and internalizing symptomatology, which requires discriminating assessment and treatment 

(Banaschewski et al. 2003). Our findings confirmed their hypothesis, since we found that OCB had 

a greater influence on CTD-related psychopathology than on the psychopathological profile 

associated with ADHD. 
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6.3 Results of the ANOVA 

Comparing descriptive measures of the 2x2 ANOVA as shown in table 3.2 it is evident that the 

CTD-only group was more affected in all CBCL subscales, except for “Delinquent Behavior”, than 

the control group. It should be stressed that the mean of all children diagnosed with CTD did not 

exceed the cut-off value in any of the syndrome scales. Of the four clinically diagnosed groups the 

highest levels of psychopathology could be seen in patients with CTD+ADHD, except on the 

subscale Delinquent Behavior. The mean of all children in the CTD+ADHD group had a 

pathological value on the syndrome scales Aggressive Behavior, Delinquent Behavior, Attention 

Problems, Anxious/Depressed and Social Problems. As expected, the ADHD-only group also had 

higher levels on all subscales, except for Somatic Complaints, than the control group. The ADHD-

only group exceeded the cut-off value on the subscales Aggressive Behavior, Delinquent Behavior 

and Attention Problems showing the major influence of ADHD on those behaviors. The high level 

of psychopathology in the ADHD group on the subscale Delinquent Behavior and the low level of 

psychopathology in the CTD group on the same subscale support the hypothesis of a high impact of 

ADHD in the comorbid group on this subscale. 

Still, the present study focused on the interrelatedness of the factors ADHD and CTD. In table 3.3 

the main effects for the factor ADHD and CTD are displayed. The numerous main effects of the 

factor ADHD (on seven of eight syndrome scales) revealed the extensive impact of ADHD in 

almost all domains. CTD showed significant main effects, exhibiting the influence of the CTD 

diagnoses on the psychopathology of children, on behaviors united on five of eight subscales of the 

CBCL. Therefore CTD also has a strong impact on the psychopathology of children, but not as 

broad as in children with an ADHD diagnosis. Interaction effects between the factors could only be 

seen on two of eight subscales (Anxious/Depressed and Somatic Complaints), which supports the 

hypothesis of an additive model. On the subscale Somatic Complaints the children of the comorbid 

group were significantly more affected than the children in the ADHD group and in the control 

group. Furthermore the mean of the CTD group on the same subscale was significantly higher, 

representing a higher level of psychopathology than the mean of children in the ADHD group. 

 

 

6.4 Results of the ANCOVAs 

6.4.1 Factor CTD 

Main findings of the present study, as displayed in table 3.4, were the following: 

• The introduction of each covariate (operationalised by three different CBCL scores to detect 

OCB/OCD) had major influences on the pattern of psychopathology in children with CTD. 
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Comparing the results of the three ANCOVAs with those of the ANOVA, on seven of eight 

syndrome scales of the CBCL significant differences were found. In line with literature this 

result points out the great contribution of OCB to psychopathology of CTD. Robertson 

mentioned before that OCB is integral to TS (Robertson 2000) and a study by Kurlan et al. 

supported an association between TD and OCB (Kurlan et al. 2002). 

• The application of the different covariates transformed the pattern of psychopathology in 

different ways. Already slight changes of the covariate had a great impact on psychopathology. 

• The direction of influence of OCB was not identical on all subscales of the CBCL. On most 

CBCL syndrome scales the application of a covariate led to a reduction of psychopathology, but 

on a couple of syndrome scales it caused an increase of psychopathology. The reduction of 

psychopathology could be interpreted as the existence of an additive burden in children with 

CTD+OCB compared to patients with CTD-only. The increase of psychopathology on some 

CBCL subscales could lead to the assumption that the co-occurrence of OCB in CTD patients 

could mask or compensate symptoms of CTD. 

The inclusion of the three covariates caused the disappearance of main effects on the subscale 

Attention Problems (Nelson: F=.82, p=.37; Moll: F=2.69, p=.10; Storch: F=.93, p=.34) as well as 

on Thought Problems (Nelson: F=51, p=.48; Moll: F=1.56, p=.21; Storch: F=.66, p=.42). The 

results suggest that the psychopathology gathered by these syndrome scales was caused by 

subclinical OCD and leads to the assumption that attention problems are more likely to be caused 

by sorrows (as a symptom of OCB) rather than by tics. These results also approve the supposition 

that symptoms leading to significant effects on the CBCL scale Thought Problems are mainly 

caused by characteristics of OCB and not by CTD. This has been indicated but not statistically 

tested by other authors before. Kurlan et al. assumed that subjects with OCD might endorse some of 

the items scored as Thought Problems in patients with TS (Kurlan et al. 2002). Another study 

suggested that the positive correlation between tic severity and the CBCL subscale Thought 

Problems is mainly due to OCB (Hoekstra et al. 2004). More recently Ivarsson et al. revealed a 

positive relationship between OCD severity and the number of thought problems in OCD patients 

(Ivarsson et al. 2008). 

A similar pattern could be observed on the syndrome scale Social Problems. Applications of a 

covariate led to a meaningful decrease of psychopathology. Main effects of the ANOVA were not 

significant anymore or its F-values were reduced as a result of the inclusion of the covariates. 

Similarly, after ANCOVAs using the score created by Nelson et al. (2001) and Storch et al. (2006) 

the significance of results in psychopathology disappeared (Nelson: F=1.74, p=.19; Storch: F=1.71, 

p=.19), whereas the result of the ANCOVA utilizing the score created by Moll et al. (2000) still 
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exposed a weak significance in the CTD group (Moll: F=3.91, p=.05). This comparison suggested 

that OCB causes more social problems than tics do. 

The pattern of psychopathology on the subscale Delinquent Behavior, revealed by the different 

statistical analyses, displayed a contrast to the results mentioned before. There was no significant 

main effect on this syndrome scale after the ANOVA. In contrast the three ANCOVAs displayed 

significant effects (Nelson: F=8.28, p=.01; Moll: F=10.21, p<.01; Storch: F=6.87, p<.01). The 

result showed that the presence of OCB could inhibit the appearance of psychopathology on this 

scale. Contrarily pure CTD (or CTD-only) caused psychopathology on this scale, indicating that tics 

could be one of the main contributing factor to “Delinquent Behavior”. Similar influences of tics on 

this scale were shown by Kurlan et al. (2002) before. They found a higher frequency of scores 

above cut-off on the CBCL scale Delinquent Behavior in children with tics compared to children 

without tics (Kurlan et al. 2002). In their previous study Roessner et al. reported an important 

impact of ADHD on this subscale (Roessner et al. 2007), which leads to the hypothesis that hidden 

ADHD characteristics could have also caused an effect on this scale. 

For the groups with CTD as a factor similar effects could be seen on the syndrome scale 

Withdrawn. After the ANOVA CTD did not show a main effect on this subscale. In contrast the 

ANCOVAs using the CBCL-OCS by Nelson et al. (2001) and the CBCL-OCS by Storch et al. 

(2006) as covariates did show small, but significant main effects (Nelson: F=6.44, p<.05; Storch: 

F=4.98, p=.03). The results of the ANCOVA applying the CBCL-OCS by Moll et al. (2000) as 

covariate remained without a significant effect of CTD (Moll: F=1.84, p=.18). This result led to the 

assumption that tics rather than OCB cause withdrawal, which is in contrast to another study. 

Kasius et al. investigated the convergence between the CBCL and the clinical-diagnostic approach 

of the DSM. In their study the Withdrawn scale predicted anxiety and affective disorders (Kasius et 

al. 1997). 

A different pattern of psychopathology could be seen for the subscale Aggressive Behavior. The 

application of the ANCOVAs did not lead to any significant difference on this syndrome scale 

irrespective of the kind of covariate used. After the analyses with the “Nelson score” (F=2.11, 

p=.15), the “Moll score” (F=1.94, p=.17) and the “Storch score” (F=1.21, p=.27) no significant 

differences were identified, indicating the major effect of CTD and the not noteworthy one of OCB 

on this subscale. Kurlan et al. already suggested a strong impact of TD on this scale, reporting a 

higher frequency of scores above cut-off on the CBCL scale Aggressive Behavior in children with 

tics compared to children without tics (Kurlan et al. 2002). Contrarily Banaschewski et al. found a 

stronger impact (higher scores on this CBCL subscale) for patients with TD+OCD compared to 

patients with TD-only (Banaschewski et al. 2003). This is in line with a study by Stephens and 
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Sandor, who found higher scores for “Aggressive Behavior” in children with TS and comorbid 

OCD (or ADHD or both) compared to patients with pure TS (Stephens and Sandor 1999). Another 

study revealed less inhibitory dysfunction in individuals with TS alone than those with TS and a 

comorbidity (ADHD, OCD or both) (Ozonoff et al. 1998). Ivarsson et al. figured that the cause for 

higher scores on the subscale Aggressive Behavior in Tic/Tourette patients might be the lack of 

control associated with these disorders (Ivarsson et al. 2008). 

Concerning the subscales Anxious/Depressed and Somatic Complaints a more sophisticated 

examination was required. In all three ANCOVAs significant interaction effects on the syndrome 

scale Somatic Complaints for the children with CTD were found. Post-hoc pair-wise comparisons 

revealed a similar pattern of psychopathology within the groups (CTD, CTD+ADHD, ADHD, 

controls). No matter which covariate had been applied to the ANCOVA, the CTD+ADHD group 

was repeatedly more affected than the ADHD as well as the control group. The pattern of 

psychopathology on the syndrome scale Anxious/Depressed as displayed in table 3.4 is quite 

inconsistent. After the application of the covariate created by Nelson et al. (2001) no 

psychopathology could be seen for the CTD groups anymore (Nelson: F = 2.04, p = .15). In contrast 

the application of the covariate formed by Moll et al. (2000) revealed interaction effects on this 

scale. The ANCOVA using the covariate formed by Storch et al. (2006) also revealed a reduction of 

significance, but the CBCL profile still remained with a small, significant psychopathology (Storch: 

F=4.31, p=.04). The decrease or even discontinuation of psychopathology in the CBCL resulting 

from the ANCOVAs indicates that anxious/depressed symptoms are more typical among patients 

with OCB+CTD compared to patients with CTD-only. This is in line with other studies. 

Banaschewski et al. revealed higher scores on the CBCL subscale Anxious/Depressed for patients 

with OCD+TD compared to patients with TD-only (Banaschewski et al. 2003). Termine et al. 

outlined pathological and significantly higher mean scores on the Anxious/Depressed scale for 

patients with TS+OCD compared to patients with TS-only (Termine et al. 2006). Results of post-

hoc pair-wise comparisons have shown the maximum burden in the ADHD+CTD group, which was 

significantly greater than in each of the other groups. This is in line with another study. Spencer et 

al. found out that children with TS+ADHD had lower psychosocial functioning than children with 

ADHD alone (Spencer et al. 1998). Another study revealed that children with TS and ADHD show 

lower social adaptation and that they are afflicted with more externalizing and internalizing 

behavior problems than children with TS-only (Carter et al. 2000). 

Our study displayed that the covariate created by Nelson et al. (2001) mainly changed the profile of 

psychopathology. On four syndrome scales the significant effect revealed by the ANOVA was 

removed through the application of the score created by Nelson et al. (2001) as covariate. On one 
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syndrome scale the effect became less significant. Two scales which did not show a significant 

effect before revealed one after the ANCOVA. The profile of psychopathology resulting from the 

ANOVA was changed more when the score from Nelson et al. (2001) was applied to the ANCOVA 

than after the implementation of the score formed by Storch et al. (2006). On three syndrome scales 

a significant effect (shown as a result of the ANOVA) was removed by the application of the 

covariate formed by Storch et al. (2006). Two scales showed a less significant effect after the 

ANCOVA and two other syndrome scales became significant through the ANCOVA. The 

utilization of the score created by Moll et al. (2000) as covariate changed the profile of 

psychopathology the least. On two scales a significant effect was lost and on another scale the effect 

became less significant. On the syndrome scale Delinquent Behavior a significant effect was only 

shown after the ANCOVA. This effect was demonstrated after each ANCOVA irrespective of the 

covariate used. 

 

 

6.4.2 Factor ADHD 

The results of the ANOVA and the three different ANCOVAs for children diagnosed with ADHD 

are displayed in table 3.5. Our study led to the following main results: 

• The introduction of a covariate had influences on the pattern of psychopathology in children 

with ADHD. Comparing the results of the three ANCOVAs with those of the ANOVA, three out 

of eight syndrome scales revealed significant differences. This showed the important influence 

of OCB, not only on the psychopathology of CTD patients, but also on children with ADHD. 

• Comparing the changes in the pattern of psychopathology (from the results of the ANOVA to 

those of the three ANCOVAs) in the groups with ADHD as a factor to the ones of the groups 

including children with CTD, the variances were a lot smaller in the ADHD group. This result 

supported our hypothesis that OCB has a smaller effect on the psychopathology of children with 

ADHD compared to the effect on CTD patients. 

• The pattern of psychopathology as a result of the ANOVA was transformed in a similar way 

irrespective of the kind of covariate used. This is in contrast to the changes in psychopathology 

revealed by the application of the ANCOVAs to the groups with CTD as a factor. In these 

groups small differences within the covariates transformed the pattern of psychopathology in 

quite different ways. It could be concluded that the greater influence of OCB on CTD makes 

their pattern of psychopathology more sensible to little differences within the covariate. 
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• The performance of each ANCOVA led to a reduction of psychopathology on some of the 

CBCL syndrome scales. This result suggests an additive burden of patients with OCB+ADHD 

compared to ADHD-only. Other studies had also shown that comorbidity increases the 

behavioral symptom severity of ADHD (Ulloa et al. 2006, Drabick et al. 2004). Instead this 

finding is not congruent with the study by Volk et al., who showed that comorbidities do not 

significantly increase impairment among ADHD patients (Volk et al. 2006). In contrast, results 

of Tzang and Chang (2009) demonstrated a significant difference in the CBCL scale scores 

depending on the present subtype of ADHD. Their results suggested a synergistic effect of the 

ADHD subtype and comorbidities on behavioral symptom severity (Tzang and Chang 2009). A 

significant increase of psychopathology by the application of a covariate could not be seen in 

the ADHD group, assuming that OCB does not mask, compensate or alleviate symptoms caused 

by ADHD. 

In detail: Only on the subscale Withdrawn the main effect of ADHD was absent after the 

conduction of the ANCOVAs (Nelson: F=2.96, p=.09; Moll: F=1.97, p=.16; Storch: F=1.97, 

p=.16). This indicates that OCB might determine how withdrawn an ADHD child is. ADHD-only 

does not seem to have a great effect on this scale. The great influence of anxiety disorders on this 

CBCL subscale has also been suggested in a previous study (Kasius et al. 1997). 

On the syndrome scale Thought Problems a somewhat similar pattern was found. The application of 

the score created by Moll et al. (2000) as covariate led to a relevant decrease of psychopathology 

(Moll: F=5.65, p=.02). The utilization of the score formed by Storch et al. (2006) also led to a 

decrease in psychopathology (Storch: F=7.04, p<.01). The application of the score mentioned by 

Nelson et al. (2001) hardly changed the result of the ANOVA on this syndrome scale (Nelson: 

F=12.44, p<.001). This result suggests that thought problems are caused partly by both disorders 

(OCB and ADHD), because the highest impact was found for OCB+ADHD. 

For the subscales Anxious/Depressed and Somatic Complaints a more differentiated examination 

had to be done. As mentioned above on the syndrome scale Somatic Complaints significant 

interaction effects of CTD and ADHD could be found in all ANCOVAs. Results of post-hoc pair-

wise comparisons were described earlier in the text. 

The pattern of psychopathology on the syndrome scale Anxious/Depressed is inconsistent and 

depending on the kind of covariate applied. After the insertion of the score created by Storch et al. 

(2006) as covariate a significant decrease in psychopathology could be seen for groups of children 

with ADHD (Storch: F=11.27, p<.01). In contrast the utilization of the score mentioned by Nelson 

et al. (2001) as covariate did not lead to a significant difference compared to the result of the 

ANOVA (Nelson: F=18.11, p<.001). The ANCOVA applying the score by Moll et al. (2000) as 
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covariate showed significant interaction effects. Because of the different results on this subscale, a 

general conclusion could not be drawn. 

On the CBCL syndrome scale Aggressive Behavior the realization of the ANCOVAs did not lead to 

a significant difference in psychopathology irrespective of the covariate used. For the application of 

the score formed by Nelson et al. (2001) as covariate (F=145.20, p<.001) as well as for the one 

created by Moll et al. (2000) (F=135.21, p<.001) and Storch et al. (2006) (F=138.37, p<.001) no 

significant differences to the results of the ANOVA were identified, showing a negligible influence 

of OCB on this subscale. The great influence of ADHD on this subscale has been described in a 

recent study, where patients with the association of TS and ADHD showed significantly higher 

mean scores than those patients without ADHD (Termine et al. 2006). Previously Stephens and 

Sandor reported that aggressive behavior in TS may be associated with comorbid ADHD (Stephens 

and Sandor 1999). Ivarsson et al. figured that the cause of higher scores on the Aggressive Behavior 

subscale in ADHD patients might be the lack of control associated with this disorder (Ivarsson et al. 

2008). 

The application of any covariate did not change the level of significance importantly on the 

syndrome scales Delinquent Behavior (Nelson: F=92.49, p<.001; Moll: F=84.78, p<.001; Storch: 

F=90.37, p<.001), Attention Problems (Nelson: F=115.04, p<.001; Moll: F=104.13, p<.001; Storch: 

F=107.50, p<.001) or Social Problems (Nelson: F=43.63, p<.001; Moll: F=38.03, p<.001; Storch: 

F=39.32, p<.001). On all these scales a high significant effect was shown as a result of the ANOVA 

as well as a result of all three ANCOVAs. This suggests that ADHD has the main impact on these 

scales and the influence of OCB is not noteworthy. The great impact of ADHD on the subscale 

Attention Problems has been mentioned by other authors before (Termine et al. 2006, Kasius et al. 

1997). 

 

 

6.5 Limitations 

This study has several limitations that require careful consideration in the interpretation of the 

results. First, our studied population was a clinically referred sample. As in many clinical studies 

with inpatient design, it is possible that these children and adolescents had more behavioral and 

emotional problems than non-referred individuals. Therefore, our results may not be generalizable 

to non-referral populations. Second, the results should not be generalized to different age groups. 

Chang et al. found significant negative correlations between the age of TS patients and some CBCL 

subscales (Chang et al. 2008). Singer and Rosenberg also found an association between a TS 

subject’s age and rates of abnormality on some CBCL scales (Singer and Rosenberg 1989). Third, 
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the behavioral symptom severity measured by the CBCL is known to be influenced by the subtype 

of ADHD according to the DSM-IV classification (Tzang and Chang 2009); therefore, the results 

may not be entirely transferable to other ADHD subtypes. Fourth, only the CBCL subscale by Moll 

et al. (2000) was created for the screening of OCB, while the CBCL subscales by Nelson et al. 

(2001) and Storch et al. (2006) were established to detect OCD. Moreover, in our sample none of 

the patients suffered from OCD, because patients with any comorbid disorder apart from CTD and 

ADHD were excluded from the study. Instead, we used the CBCL-OCS for ANCOVAs in samples 

with a subclinical OCD or OCB. However, Van Grootheest et al. identified the CBCL-OCS as a 

useful instrument to identify children at risk for, but not yet expressing, DSM OCD (Van 

Grootheest et al. 2007). Therefore, all conclusions about the impact of comorbid OCB/OCD on the 

psychopathology of CTD and ADHD are based on the assumption that OCB forms a continuum, 

with full-blown OCD being more severe than subclinical OCD but sharing the same characteristics. 

After all, systematical errors need to be mentioned. Data obtained from the CBCL can be influenced 

by the person who completed the questionnaire (mother or father), the level of severity within a 

disorder, and whether the subject was receiving psychotropic medication at the time (Rosenberg et 

al. 1984). In this study, we did not control for the parent who answered the CBCL questions. Due to 

missing values in our data set, severity ratings of CTD and ADHD symptoms were not included in 

our study, despite their importance as clinical markers for psychopathology. This limitation seems 

to be important, as Cardona et al. described a positive correlation between the YGTSS scores and 

two scales of the CBCL (Externalizing Symptoms and Total Problems) (Cardona et al. 2004). 

Cardona et al. (2004) also found a positive correlation between three CBCL scores (Internalizing 

Symptoms, Attention Problems, Anxious/Depressed) and the duration of the TD. This finding 

indicates that several types of behaviors and psychopathologies seem to be related to the duration of 

the TD, instead of children’s age or the TD itself (Cardona et al. 2004). In the present study, we did 

not control for the duration of the TD. 

A further limitation of the present study is that the screening instruments of OCB/OCD (which 

served as covariates) and the psychopathology scales (which were used as dependent variable) both 

derive from the CBCL. This might be viewed as a problem of circularity. However, the items 

integrated in the screening instruments are only part of two of the eight syndrome scales 

(Anxious/Depressed and Thought Problems), while the influence of the covariate is observable on 

almost all of the subscales. This demonstrates that the contributions of the covariates are not only an 

artifact of circularity. The screening instruments of OCB/OCD have been evaluated in several 

studies. Still, it remains possible that they over- or under-identify cases in other samples. 
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7 Conclusion 

Our results are in line with our hypothesis that tics, OCB/OCD, and ADHD are interrelated. Along 

with Roessner et al. (2007), the present study underlines the complexity of the psychopathological 

pattern of children with CTD and/or ADHD. It indicates that in average the psychopathology cannot 

be explained only by the core symptoms of both disorder, but must be explained also by the 

contribution of subclinical OCD. In order to be aware of all symptoms and problems of a patient, a 

careful assessment of the whole psychopathology is necessary. This is especially true for patients 

with subclinical (OCB) and clinical OCD, because they are often secretive about their symptoms 

(Ivarsson and Larsson 2008). In addition to relieving the patient’s current symptoms, early detection 

and initiation of treatment can improve clinical outcomes (Pelchat 2002, Walitza et al. 2011). 

Especially in terms of CTD+comorbidities, the most obvious disorder might not be the one a child 

suffers from the most. In these cases, a treatment of the main diagnosis or the core symptoms of 

CTD might not help the patient with his or her major problems. Our results indicate that it can be 

more important for CTD children to treat their OCB than to treat their tics. Only with the 

knowledge of the whole psychopathology it is possible to plan an optimal treatment for each 

individual child. Especially for an inexperienced clinician, it is important to have an instrument for 

the assessment of possible influences of subclinical OCD on the psychopathological profile. As 

mentioned before, in clinical routine it is often not possible to use an extensive diagnostic 

instrument like the CY-BOCS. Therefore, one of the scores developed by Nelson et al. (2001), Moll 

et al. (2000), or Storch et al. (2006) could be very useful for estimating OCB in daily clinical 

practice. 



8 Appendix: German version of the CBCL 
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