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Abstract 

Objective 

 Antisocial behavior (ASB) in children and youth is public health problem in Georgia. Nevertheless, there 

has been no systematic study the risk factors for ASB that could counteract on ASB development. To prevent 

ASB development and acceleration the understanding of biological (assessment of Brain morphology using MRI) 

and psychological (assessment using Freiburg Personality Inventory)  risk factors is critical.  This was the aim of 

this study.  

Method 

 The children/youth with ASB tendency (AST) were identified by the Freiburg Personality Inventory 

(FBI). The biological and psychosocial factors contributing to AST were evaluated using a semi-structured 

clinical interview. Brain anatomy and morphology was studied using magnetic resonance imaging (MRI).  

Results 

 Children/youth with AST had significant abnormalities in most axial elements of the DSM  multi-axial 

system but not in brain anatomy measured by MRI.  

Conclusion 

 Early identification of ASB tendencies and a provide correlationship between specific psychiatric, 

medical and family stress factors will likely reduce the number of children/youth with ASB and will promote their 

integration into society. 
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Introduction 

 Antisocial behavior (ASB) in children and youth 

is an alarming public health problem in Georgia. The 

Ministry of Interior and the Supreme Court of Georgia 

has reported 15% an increased rate of juvenile 

convictions and imprisonment during the past decade 

(www.geostat.ge). Although early Conduct Disorder CD 

does not necessarily develop into criminal behaviour [1], 

those that commit the most severe crimes also 

demonstrate a wide range of CD [2]. Therefore, 

recognizing early signs of CD, associated risk factors, 

and a timed intervention program are critical for 

preventing a child's/youth’s progression from being at-

risk for developing ASB, to antisocial personality 

disorder, and to eventually a potential criminal [3,4,5].  

 The lack of the systematic studies of possible 

psychosocial factors contributing to the CD development 

in either youth or in adults in Georgia is problematic. A 

two-decade gap in CD studies between Europe and 

North America [6], and Georgia [7, 8 ,9] can be 

explained by the Geo-Political situation of Georgia in the 

past century. Soviet ideology propagated CD as a 

natural product of socio-cultural evolution; it did not 

recognize CD as a pathological condition [10] and 

neglected the importance of psychology in                 

understanding the cause of CD.. For these reasons, CD 

was declared an unpreventable condition which allowed 

Soviets to control Georgian society via Soviet legislation.  

 Two major risk factors, constitutional and 

environmental factors, contribute to CD development. 

Constitutional factors imply genetic/personality                

traits [11,12.13] neuroendocrine disturbances and 

changes in brain morphology and/or function [14,15]. 

Environmental factors include influences from a child’s 

family, school, neighbourhood, community, and                

society [16, 17 18]. Moreover, there is interplay between 

biological and psychosocial risk factors in the 

development and progression of antisocial and 

delinquent behaviour [19]. Additionally, CD carries 

significant comorbidities with a number of psychiatric 

disorders such as Attention Deficit Hyperactivity Disorder 

(ADHD) [20, 21], major depression [22], and anxiety 

disorder [23, 24, 25] .This study presents the systematic 

study of the constitutional and environmental risk factors 

in children and youth with CD or AS tendency in 

Georgia.  

Methods and Materials 

Participants 

 This study assessed and examined 69 children/

youth with an age range from 10 to 18 years old and 

their parents. These individuals were divided into 

children who aged from 10-14 years subjects, while 

youth were defined as those aged from 14-18 years. 

The subjects were recruited by a regional TV 

announcement seeking participants for an ongoing study 

on children/youth with CD. CD means children till age 18 

with tendencies conduct disorder. Table  1 

 The rationale for recruiting subjects this way 

was the finding that self-report delinquency is a valid 

and effective method for recruiting participants in 

studies of CD based on ”‘effects’ of parenting 

reconsidered”: [26]. Control subjects were recruited 

from the same population. All subjects were informed 

about the voluntary and confidential nature of the study.  

A written consent was given by all parents (a mother) or 

guardians, and assent by the kids participating in the 

study. The study was approved by the institutional 

review boards of D. Uznadze Institute of Psychology 

69 Children Male Children Females Youth Males Youth Females 

CD-52 
High CD-15 (75%) 

Low CD-5 (25%) 

High CD 

Low CD- 3 

HighCD-23(88.5%) 

Low CD-3 (11.5%) 

High CD 

Low CD-3 

Controls-17         

Table 1. Distribution of  participants based on male/female, age group (10-14 vs 14-18), High CD vs low -CD 
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(Tbilisi, Georgia) and the Ministry of Health and Wellness 

of Georgia.  The research was conducted in compliance 

with the guidelines of the Georgian Psychological Society 

and International Union of Psychological Sciences on 

“Ethical Principles of Psychologists” and “Code of 

Conduct”, which reflect international guidelines set by 

the American Psychological Association (www.apa.org).   

Psychological Assessment of Participants 

Children / Adolescents  

 All child underwent a psychological personality 

test, the Freiburg Personality Inventory (FPI) conducted 

by trained psychologists [27]. FPI was conducted to 

identify the subjects with CD. The FPI has shown to be a 

valuable tool for the early identification of AST. The FPI 

is comprised of 98 items in the form of a questionnaire. 

Each item on the FPI is related to one of the seven 

inventory scales measuring the risk/tendency for a 

certain personality trait: 

FPI 1. Socially Desirable Response 

 Replies in a manner that will be viewed 

favorably by others 

FPI 2. Breaking the Code of Practice 

 Breaks the norms and rules of behavior and the 

values established by society 

FPI 3. Addictive behavior  

 The readiness for addictive behaviour 

FPI 4. Self-destructive behaviour 

 The tendency to engage in certain kinds of              

self-destructive acts such as both social and literal 

suicide i.e. self harm 

FPI 5. Aggression and violence 

 The tendency to express violence and 

aggression 

FPI 6. Volitional control of emotional reactions  

 The tendency to lack cognitive appraisal of a 

given situation i.e. emotional reaction without awareness 

FPI 7. Delinquent Behavior  

 The readiness to engage in delinquent behavior.  

 The FPI was chosen because of its high 

reliability and internal consistency (Cronbach's                  

alpha) [28, 29]  

 The combination of FPIs scores were compared 

between control subjects and CD subjects. Raw values 

were first normalized relative to FPI  and later 

transformed to a standard score scale [30,31]. The 

subjects with scores within a normal range in all FPIs 

were denoted as “control” subjects [32].  

 Otherwise, the subject was considered “at-risk” 

for CD. To avoid highly skewed responses in the CD 

group, two groups were assigned for those at risk: low 

CD who had abnormal scores in three or less items, and 

those with high CD who had four or more items.  

 To avoid stigmatization of the children, youth, 

and/or their parents, each parent was given a verbal 

explanation of terms such as “CD”, “low and high scores 

in a given psychological test”, or “questionnaires” prior 

to the study.  Moreover, if the subject was identified as 

a person with, CD in the future both the subject and the 

parent will be offered psychotherapeutic sessions (free 

of charge). The training program will be comprised of 

elements of cognitive-behavioral [33] and Rogerian 

therapies[34]  in combination with art-therapy [35].   

 All subjects and their mothers underwent a  

semi-structured individual clinical interview by a trained 

psychiatrist, psychologist and neurologist. The interview 

was based on the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV-R; American Psychiatric 

Association, 2000). The interview enabled a multi-axial 

assessment which facilitated a comprehensive and 

systematic evaluation of the various risk/predictive and 

comorbid factors  

Magnetic Resonance Imaging 

 Brain MRI scans were performed on a 1.5 Tesla 

(Philips-Intera) MRI. The MRI protocol, i.e. sequences 

and scanning duration, was optimized for the studied 

age groups. The following standard protocols were used 

to acquire both T1 and T2 weighted images in the axial 

and sagittal planes:  T2 TSE in axial plane, T2 FLAIR-MV 

in axial plain, T1 SE in sagittal plane, T2 TSE SPIR-MV in 

coronal plain and T2 TSE SPIR-MV in coronal plain. The 

whole brain was checked for anatomical abnormalities. 

The regions related to antisocial behaviour [15, 16]) was 

identified as target regions.  

 T2 TSE in axial plane: Twenty-two images, 6 

mm slice thickness, with 1 mm gap were acquired;                
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TE - 110 ms, TR – 4889.6 ms, FOV - 230/230 mm, 

matrix-384/304. The signal intensity can indicate 

intraparenchimal abnormalities associated with necrosis, 

cyst formation, vasogenic and cytotoxic oedema, 

inflammation, etc. The major pitfall of this protocol is 

that high-intensity signal areas associated with brain 

tissue abnormalities, adjacent to ventricles and/or 

subarchnoidal space can be missed due to cerebrospinal 

fluid (CSF) signal intensity. The same areas also present 

a signal hyperintensity on T2 images. To avoid possible 

artifacts, T2 FLAIR sequencing was run as well.  

 T2 FLAIR-MV in axial plain: Forty-five images, 3 

mm slice thickness with 1 mm gap were acquired;                    

TE - 140 ms, TR - 11000 ms, FOV - 219/219 mm,  

matrix-200/50. This sequence attenuates CSF signal and 

therefore provides better contrast at the interface of 

brain with CSF, which improves the likelihood of 

detecting small white-matter lesions. The MV technique 

was used to correct motion artifacts. 

 T1 SE in sagittal plane: Twenty-two images, 5 

mm slice thickness with 1 mm gap were acquired;          

TE - 15 ms, TR – 596.2 ms, FOV - 210/210 mm,               

matrix - 236/188. T2 sequences can provide resolution 

for detection of intraparenchimal damage. Nevertheless, 

the increased signal intensity due to oedema on T2 

images might obscure a lesion. Therefore, T1 provides 

better anatomical detection of an underlying lesion. It 

also provides high contrast between gray and white 

matter and is well suited for the detection of cortical 

lesion. 

 The whole brain was checked for anatomical 

abnormalities. The regions related to antisocial 

behaviour[7-9] was identified as target regions (see 

below) 

 The MRI protocol contained two more 

sequences that also improved the image quality of 

midline subcortical structures (e.g., hippocampus), 

detection of any possible tumors (without contrast 

agents) and abnormal tissue related to possible acute, 

vasogenic alterations  

 T2 TSE SPIR-MV in coronal plain: Twenty-eight 

images, 4 mm slice thickness with a 1 mm gap; TE - 120 

ms, TR - 4000 ms, FOV - 199/199 mm, matrix - 332/30; 

 DWI in axial plain: Forty-four images, 5 mm 

slice thickness with a 1 mm gap; TE - 74 ms,                      

TR – 3206.6 ms, b-values of 500 or 1000;                           

FOV - 229/229 mm, matrix-112/89. 

 The following areas were identified as target 

regions: frontal lobe [15, 16, 37, 38,], temporal                  

lobe [38,], parietal lobe/angular gyrus and cingulate 

cortex [39],  hippocampus [40,41], amygdala [42], and 

corpus callosum [43]. The abnormalities in the above 

mentioned structures have been reported to disrupt 

moral thinking and feeling, produce poor emotional 

decision making, behavioral planning, attentional shifts, 

memory disabilities, and problems in reading and 

arithmetic. Abnormalities in these areas can predispose 

and give rise to antisocial tendencies (rule-breaking) 

and/or behaviour [44, 45]  

Lesion Classification/Characterization  

 MRI images were evaluated using qualitative 

and a pseudo-quantitative assessment by                 

neuroradiologists blind to the clinical history of the 

patient, diagnosis, and sequence type; the images were 

viewed in random order.  Image artifacts (i.e. motion 

and flow-related artifacts) were evaluated regarding 

artifact influence on image interpretation on a subjective 

scale (0 = no artifact; 1 = mild artifact; 2 = moderate 

artifact; or 3 = severe artifact). If there was an image 

with a severe artifact the image was rejected from 

further analyses, three patients  were rejected in the 

study of the 69 individuals). The location and number of 

lesions was assessed thereafter. The images were 

compared side by side to delineate the lesion from 

adjacent structures and to properly characterize the 

lesion. The images were visually inspected for focal 

abnormalities. Abnormalities were identified in 

accordance with MR semiotics based on characteristics 

of focal intensity. If there were major volumetric 

changes, crude measurements were made and then 

compared to age-appropriate controls.  

Statistical Analysis 

 Statistical analysis was performed using SPSS 

13. Data were treated as categorical data according to 

the definition by Field and Hole [35]. The relation 

between two categorical variables was checked using 

the Pearson chi-square test. Category 1 was the Group 

Studied and Category 2 was one of the studied 

variables. Effect size was measured using the odds ratio. 
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Likelihood ratio statistics were measured for the final 

model. High-order interactions were broken-down for 

follow-up analyses and chi-square analyses were 

conducted at different levels for each variable. In order 

to identify the most important effect, z-scores were 

calculated and compared between effects.   

 The effect of psychotherapy/training on 

children’s CD was evaluated by Wilcoxon signed-ranks 

test.  

 The “improvement” score for each age group 

was calculated (Δ = before “FBI score” - after “FBI 

score”) and compared. For all analysis p < 0.05 was 

considered statistically significant. The relation between 

two categorical variables was checked using the Pearson 

chi-square test. Category 1 was the Group Studied and 

Category 2 was one of the studied variables. Phi 

considered as to mild, moderate or significant 

Results 

Participants 

 Sixty-nine 10-18 year-old girls and boys 

participated in this study Fifty-two of the subjects had 

CD. Only six of them were girls, small female group, not 

statistically significant for comparison with the control 

group. Among forty-six AST boys, twenty boys were             

10-14 years old and twenty-six were 14-18 year-old 

(Fig.1A). The age and severity of CD (low vs. high) were 

explored only for boys. No signs of CD were found in 

seventeen boys and they formed the control group. 

Details on subject demographics and FPI assessment are 

summarized in Fig.1B.  

 The age and severity of CD (low vs. high) were 

explored only for boys, because the group size for girls 

with CD was small, this as limitation consequently, no 

gender effect was evaluated. The age and severity of CD 

(low vs. high) were explored only for boys. 

Child and Youth with CD vs. Control  

 Youth and children with CD revealed 

abnormalities in almost all axial elements of the DSM IV 

compared to control subjects. Aggression and academic 

underachievement were the strongest predictors of CD. 

Axial I –Psychiatric Conditions  

 Children/youth with CD suffered from multiple 

mood disorders. Prevalence of aggression (c2 = 27.05, p 

< 0.001; OR = 55.7, Phi = 0.626) had the highest 

power to predict CD; prevalence of anxiety was 6.3 

times higher in CD children/youth compared to controls 

(c2 = 9.6; p < 0.003; Phi = 0.379); prevalence of 

depression associated with CD (c2 = 9.9, p < 0.003; OR 

= 9.5, Phi = 0.373). However, there was no association 

between phobia, ADHD, or head trauma and CD(p > 

0.05). Only subject with ADHD has some tendency.  

 Among substance related disorders, only 

tobacco smoking (c2 = 9.8; p < 0.003; OR = 15.3) and 

alcohol consumption (c2 = 6.2; p < 0.02; OR = 4.2) 

were significantly associated with AST. However, the 

strength of association was moderate (Phi=0.378) and 

low (Phi=0.301), respectively. 

Axial II – Personality Disorders 

 Figure-1 depicts the prevalence of low- and  

high-CD in studied subjects. Distribution (%) of subjects 

with CD tendencies by age and level of CD in (A) studied 

subjects and (B) the subjects with CD only.  

Axial III – General Medical Condition 

 The prevalence of maternal emotional 

disturbances during puerperium (c2 = 16.4, p < 0.001; 

OR = 11.5, Phi < 0.3 ) and pregnancy (c2 = 11.2, p < 

0.002; OR = 7.7; Phi < 0.3) was significantly higher in 

the CD group compared to controls (Phi: 0.43 – 0.49). 

Family conflict (c2 = 8.6, p < 0.004, Phi < 0.3) and 

family violence (c2 = 7.8, p < 0.006, Phi < 0.2 ) also 

occurred with a moderately higher prevalence (~ 7 

times more) compared to the families of the control 

group (Phi: 0.34 – 0. 0.40).  A mild but significant 

association was found between the father’s reaction to 

pregnancy and CD (c2 = 4.4, p < 0.04; OR = 15.3, Phi 

< 0.3 and (c2 = 6.2, p < 0.02; OR = 5.3, Phi < 0.3).  

 Among other medical conditions, a relatively 

higher prevalence asphyxia/hypoxia during birth was 

related to an increase in AST (c2 = 4.4, p < 0.04;              

OR = 5.3, Phi < 0.3). No significant association was 

found between epilepsy and AST (p > 0.05). Only two 

individuals had epilepsy, one in controls vs one with CD?  

Axial IV – Psychosocial and Environmental Problems  

 Low academic achievement was the strongest 

predictor of CD among all studied psychosocial and 

environmental factors (c2 = 19.99, p < 0.001; OR = 

19.4, Phi = 0.538). Youth that dropped out of school \ 
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primary support group also significantly increased the 

prevalence of CD. Children and youth from families that 

ignored the child’s/youth’s inability to cope or to solve 

behavioural problems had a 24.2 times higher 

prevalence of CD (c2 = 16.6, p < 0.001; Phi = 0.49). In 

addition, lesser interest in a child’s/youth’s personal life 

increased CD 11.1 times (c2 = 11.6, p < 0.002;                  

Phi = 0.41).   

 Social environment was also posed as CD risk 

factor. Family conflict and parental unemployment 

significantly increased the number of children/youth 

showing CD (c2 = 16.4, p < 0.001; OR = 11.5, Phi = 

0.49) and (c2 = 9.15, p < 0.002; OR = 14, Phi = 0.36), 

respectively. Separation and divorce were among the 

risk factors but was only weakly correlated with CD               

(c2 = 5.1; p < 0.03; OR = 8.2, Phi < 0.3).  

Boys with CD vs. Control  

 Pearson’s chi-square analyses revealed 

comparable comorbid and risk factors for AST when 

boys and girl were analyzed separately and when they 

analyzed together. Specifically, aggression (c2 = 24.3; p 

< 0.001; OR = 50.7, Phi < 0.7) and academic 

underachievement (c2 = 19.8; p < 0.001; OR = 25.14, 

Phi < 0.6) were the factors most strongly associated 

with CD in boys. Females are small in number in both 

groups and were thus not analyzed. Thus, the age and 

severity of CD (low vs. high) were explored only in boys. 

The Effect of Age in Boys with CD vs. Control 

 The comorbid and risk factors of CD were 

comparable in boys of different ages, however                

break-down of the data at different levels of age by              

chi-square analysis revealed few age-related effects.   

Figure 1. Distribution (%) of subjects with antisocial tendencies (AST) by age and level of 

AST in (A) studied subjects and (B) the subjects with AST only. If the subject scores were 

up to three Freiburg Personality Inventory (FPI) scales above the normal range, he/she 

was considered with low AST. Higher scores in four and more FPI scales classified the 

child/youth with High AST. 
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 Aggression (c2 = 24.9; p < 0.001, Phi < 0.6), 

anxiety (c2 = 19; p < 0.001, Phi < 0.5), tobacco 

smoking (c2 = 21.4; p < 0.001, Phi < 0.6), and 

puerperium depression (c2 = 22.8; p < 0.001, Phi < 

0.6) were strongly associated with AST at all ages. The 

lack of analytical tools to solve the problem (c2 = 18.1; 

p < 0.001, Phi < 0.5) and conflicts in the family                      

(c2 = 16.8; p < 0.001, Phi < 0.5) also increased AST in 

younger and older boys.  

 Most importantly, significantly high prevalence 

of anxiety was found in 14-18 year-old boys with AST 

compared to 10-14 year-old boys (c2 = 11.3; p < 0.001; 

OR = 20.5, Phi = 0.50).  

The Effect of Age in Boys with High-CD  

 The break-down of the data at different levels of 

age by chi-square analysis revealed few age-related 

effects. Anxiety level was 15 times higher in 14-18 year 

old boys compared to 10-14 year old boys (c2 = 10.93; 

p < 0.001; Phi = 0.54).   

MRI 

 MR images revealed alterations in brain tissue 

only in boys with CD (n = 10), however there was no 

statistical significance between brain malformation and 

CD. Cerebral dysgenesis was the most prevalent brain 

abnormality. CD subjects displayed (Fig. 2); 1. Medial 

temporal lobe sclerosis (hypotrophy of either right or left 

hippocampus) (n = 2); 2. Hypogenesis of the corpus 

callosum i.e. the band of white matter connecting the 

two hemispheres of the brain, failed to develop normally 

and was thinner than in healthy subjects (n = 1); 3. 

Gray matter heterotrophy, a type of cortical dysplasia, 

which results in the mislocation of neurons during 

neuronal migration (n = 2); 4. Arnold-Chiari     

malformation type II, characterized by a downward 

displacement of the cerebellar tonsils (hypoplastic 

cerebellum) through the foramen magnum (n = 1); 

5.Arachnoid cysts in the temporal lobe and frontal 

convex (n = 2). All but two of the subjects described 

above had mothers with a history of stress and/or 

various complications during pregnancy and/or 

labor.  Moreover, subjects with the described brain 

malformations showed signs of epilepsy and/or ADHD 

they have been excluded – in CD people. Only one 

subject, having corpus callosum hypogenesis and gray 

matter heterotrophy in the parietal lobe, showed mild 

neurological symptoms, having conduct disorder with 

intellectual disability 

Discussion 

 Conduct disorder (CD) generally refers to 

actions that deviate significantly from established social 

norms. Signs of CD can be identified in children at a 

young age. The main approaches to identify factors 

contributing to the development and acceleration of 

ASB. Both possible biological and psychosocial risk 

factors for CD were assessed in order to design possible 

preventive strategies against CD development. In this 

study have not  found o statistical significance between 

brain malformation and CD.  

 In principle, there are two main approaches to 

counteract the development and acceleration of CD. One 

can identify possible biological and psychosocial risk 

factors of AST in order to design preventive strategies 

against CD development. Though, the other approach is 

to develop an effective therapy (Stevens, 2008) for 

people with CD in order to offset the eventual transition 

of CD to enduring CD. Thus, the present study evaluated 

the risk and prognostic factors of CD in youth and 

children in Georgia. Most importantly, explored the 

group of children/youth with CD and in future works will 

provide psychotherapy and then evaluate the efficiency 

of to eliminate early signs of CD and to counteract CD 

development. 

 The present study yielded a high prevalence of 

aggression in children and youth with CD. Additionally, 

the measure of aggression contrasted between the boys 

with low- vs. high-CD. The incidence of aggression 

gradually increased from the low-CD to the high-CD 

group compared to healthy children and youth. Although 

aggression scores in this study are based on children 

and parental reports, it has a high reliability for 

prediction of CD [46]. Thus, aggression can be 

considered a reliable marker for identifying the signs of 

CD in children and youth. Additionally, it can facilitate 

the identification the boys with high- vs. low-CD., The 

next study, the group of boys requiring a targeted 

intervention (e.g., psychotherapy) in order to prevent 

the transition from CD into permanent CD.  The outcome 

of this study in Georgia with comparison the rest of 

Europe, USA and for instance, with previous                      

studies [47, 48], would expect a cross-national similarity 
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Figure 2. Representative images of the brain abnormalities observed in some children 

with the tendency of antisocial behavior (AST) by Magnetic Resonance Imaging 

(MRI). Coronal sections (4 mm thick) were acquired by T2 turpbo spin echo (TSE) 

multi vane (MV) sequence; Axial sections (6mm thick) - T2 TSE. 
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in the relationship pattern between aggression and CD.  

Also, it was expected to have behavioral issues in those 

with maternal depression or psychosocial stressors. 

 This study has been some limitations (small 

female group, small control group, study was depend on 

scales). Also, inclusion of children with neurological 

disorders might have biased the outcome. In future 

work would include female subject to avoid some of the 

limitations in this study. 

 The current study might benefit for future 

studies: Thus, the present study evaluated the risk and 

prognostic factors of CD in youth and children in 

Georgia. Most importantly, the group of children/youth 

with AST will be explored and will be evaluated the 

efficacy of psychotherapy to eliminate early signs of CD 

and to counteract CD development. In future works both 

the subject and the parent will be offered                

psychotherapeutic sessions (free of charge).   

 Thought it is sufficient amount for study brain 

morphology and Lesion classification/characterization, 

that is the main aim of work. For psychological 

assessment should be some limitation. But main goals of 

work was study of brain morphology in  children/youth 

at risk of CD. A standard clinical evaluation of brain 

tissue by MRI did not reveal any association between 

brain abnormalities and CD. Although changes in cortical 

and subcortical regions and white matter were found in 

a few children with CD, the relationship was not 

significant.  Nevertheless, brain abnormalities                    

have previously been reported in children with                          

CD [15, 16, 49] aggressive and violent                          

offenders [50] psychopaths and murderers [51]. In the 

present study, there are few reasons for a low prediction 

of CD by MRI. Firstly, the MRI analyses are likely not 

sensitive enough to capture very early stages of                  

ASB [37]. In the future it may be interesting to 

determine whether the measure of grey and white 

matter volume can predict CD. Moreover, future 

functional MRI or positron emission tomography (PET) 

studies during resting state and/or in response to 

cognitive and emotional tasks [52, 53] may reveal 

abnormalities in brain function in CD children/youth. 

Currently, the causal relationship between the structural/

functional deficits of the brain and CD remains unclear. 

One can hypothesis that brain deficits cause, CD 

whereas others can argue that the brain abnormalities 

could also result from the practice of an antisocial 

lifestyle.  

Conclusion 

 In conclusion, the findings of the present study 

indicate (i) that the risk and comorbid factors in 

Georgian boys with CD are similar to those found in 

children and youth in Europe and North America; (ii) We 

thought, education of a child’s psychosocial environment 

(e.g., mother [54], early identification of the signs of 

CD, offering psychotherapeutic sessions will potentially 

reduce the number of children/youth with CD and 

promote their integration to society, that is aim of our 

next study  
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