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Lecture 22 

Childhood psychopathologies 

(Developmental psychopathology) 



Prevalence of DSM-IV developmental disorders 

• pervasive developmental disorders eg autistic disorder 

• attention-deficit & disruptive behavior disorders  eg ADHD, 

conduct disorder 

• anxiety disorders 

• mood disorders  

Population sample, children 8-15 years   nationwide, unselected 

 12% met 12-month criteria for at least one disorder 

 14% of those children met criteria for 2 or more disorders 

 only 50% had sort treatment              Merikangas et al, 2010 

 

Median age of onset = 11 for anxiety, impulse-control disorders 

                                  = 30 for depression 

50% of all lifetime cases start by age 14 

 



Autistic disorder 
DSMIV  

• mental disorder diagnosed within the first 3 years of life 

 

•  defined as a severe neurodevelopmental disorder characterised by ALL 
of following: 

         1. gross impairment in social interaction 

         2. impairments in verbal and non-verbal communication 

         3. restricted repetitive and stereotypical behaviors 

              

•  typically no period of normal development 

          

• moderate retardation in 75% of cases    IQ 35-50 

                     

more variable:  

  hyperactivity, under- or over-sensitivity to sensory stimuli, impulsivity, 
aggression, self-injury 

 

• only small % go on to live independently as adults  



Autism spectrum disorders 

Autistic disorder 

Asperger syndrome                                DSMIV 

Pervasive developmental disorder 

 

• will be replaced with single category ‘Autism spectrum disorder’ in 

DSMV  (2013) 

• will recognize numerous phenotypic dimensions which overlap with 

those found in other conditions and the general population 

• currently only negative aspects emphasized 

• positive:  strong persistent interests, attention to detail, unusual memory, 

fascination with systems & patterns, ability to concentrate for long 

periods of time 

• Is autism just part of human diversity? Our inability to tolerate those 

perceived as different? Do we need more respect for cognitive 

differences? 

“ Since when has it meant I have a disorder if I have less than optimal 

social skills, a lack of spontaneity, don’t make eye contact easily but 

otherwise function very well and am successful in life?” 

 



Extreme heterogeneity 

Functioning 

     very low                                                                 very high 

 

    MR  (75%)                                                                 high IQ  

    NO speech  (1 in 10)                                                 articulate 

    NO interactions                                                         social problems 

    ONLY stereotyped behavior                                     restricted interests 

dependent on parents, even as adults (4 in 5)             successful adults 

               no regular job (9 in 10) 

 

 

Plus   development over time can change where someone falls on this 

spectrum  



Commonly used screening tools: 

 

Childhood Autism Rating Scale (CARS)     

        - similar to  DSMIV 

          excludes autism with known causes, only idiopathic 

 

Autism Behavioral Checklist (ABC) 

       – does not exclude other developmental problems 

             includes those suffering from other known disorders 

 

Known causes of autism spectrum symptoms  

 1-2% have Fragile X syndrome 

  1% have tuberous sclerosis 

 0.5% have Rett syndrome     

  other Mendelian conditions possible (eg NF1, Angelman/Prader  
          Willi) 

     other known chromosomal copy number variants 

 

         25% ASD cases have known genetic cause 

                  most have no known cause 

    

 



 

Prevalence    USA      

DSMIV   autistic disorder:         10 in 10,000    (0.1%) 

    autism spectrum disorders:  1 in 100   (1%) 

                            4 : 1      boys:girls 

          

Rising prevalence: 

           1966  UK   4-5 per 10,000           Autistic disorder 

           1992   US 19 per 10,000 

           2006   US  90 per 10,000           Autism spectrum disorder 

           South Korea  1 in 38    

 

- greater awareness 

- wider diagnostic criteria 

- more frequent diagnosis of children with MR as  having ASD 

- diagnosis at younger ages 

 

- dispute over whether there are new environmental causes 

- has there even actually been an increase? 

         Sweden  prevalence has been 1% since 1970’s 

         Recent population survey of UK adults  prevalence 9.8 per 1000 

             

 

 

 

  







Twin and family studies 
 

“It’s not genetic because: no reported cases of autistic children having 
autistic parents , risk to siblings only 5%”   (100xprevalence at the time)   

• data from studies is consistent, indicate strong genetic component 

• 80-90% ASD cases are familial  

Concordances                 (Goldsmith, 2009) 

Relationship                         Recent           Cognitive/social  

              studies              deficit         . 

MZ twins   69-79%            90% 

DZ twins   19-42%            53% 

unrelated                  0.5%               0.3%  

                  tetrachoric correlations 

MZ twins     0.91  0.99 

DZ/sibs                  0.44              0.55  

 

total population screening, systematic standardized methods of diagnosis, 
screening out of other conditions    -  ONLY idiopathic autism  

- diagnosis of ASD in one twin produced increased risk for ADHD and 
learning disabilities in co-twin   - does broadly-defined autism exist as a 
discrete disorder? 

“ 



One of the most recent studies 

Lichtenstein et al (2010) Am J Psychiatry    

 large sample size  7982 twin pairs     

population sample (all 9-12 yr old twins , Sweden, 80% cooperation) 

diagnosed by parent report in structured interview (high specificity, ~95%) 

 

 h2 = 80%               

  autism spectrum   0.9% prevalence  

 1.3 boys : 0.4 girls 

 



Comorbidities       
(Scerff et al, 2011     Ronald et al, 2011   Lichtenstein et al, 2010) 

 
• ADHD             h2 ~ 80%      ~2% prevalence  (2.5 boys, 1.0 girls)    

44% MZ comorbidity with ASD      15% DZ 

•             75% with ASD also have ADHD symptoms 

• genetic correlation :  0.5 - 0.87    (up to 75% shared variance, goes up 

w.age) 

• phenotypic correlation: 0.48    

– autistic & ADHD trait scores    (h2 = .77 ASD,.84 ADHD) 

–  IQ regressed out so not driving this 

 

• Developmental coordination disorder     h2 = 70%    

• genetic correlation   .71    (50% shared variance) 

• Learning disorders     34% comorbidity    

• Other psychiatric disorder : 70% comorbidity with ASD 

          2 or more extra disorders: >40% comorbidity 

 





Lichtenstein et al (2010) 

Amount of variance in liability in ASD in common with other neuropsychiatric 

disorders 



Conclusions 

• caused by disruption of brain development 

• autism is among the most heritable of psychiatric disorders 

• heritability  ~80% 

 

• no evidence for shared environment 

• very small non-shared environment component 

        % phenocopies estimated to be very low (eg. maternal alcohol abuse ,     
       rubella in utero) 

 

• complex, quantitative inheritance –many genes, interactions 

         exome-wide sequencing confirms NO major loci for autism risk 

 

• any environmental factors likely work by interacting with susceptible 
genotypes 

• as with adult psychopathologies, underlying genetic liabilities do not map 
well onto current DSMIV categories 

 

Kendler(2010) .. ‘ our genes seem not to have read the DSMIV nor do 
they particularly respect the diagnostic boundaries it established’ 
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Current estimates of the heritability of autism spectrum disorders (ASD) derived from existing 

clinical twin studies1, 2, 3, 4 are potentially confounded by a number of factors, including low 

sample size, inconsistency in case definition and the role of de novo mutation (currently 

estimated to contribute to some 20% of cases), and the possibility that heritable causes of ASD 

in a twin could result in environmentally engendered affectation of a non-identical co-twin in 

utero, especially if mediated by humoral or immune mechanisms. To minimize these confounds, 

we compared autism recurrence in half siblings versus that in full siblings, using data (6 June 

2011) from over five thousand families enrolled in the Interactive Autism Network (IAN), a 

national volunteer register for ASD, detailed characteristics of which have been previously 

described by our group.5, 6 Recurrence rate among full siblings was observed to be approximately 

twice that among half siblings, providing strong evidence of genetic transmission of ASD. 

The data included 5237 families with (a) an ASD-affected child and (b) at least one additional 

sibling. Among these, 619 included at least one maternal half-sibling, 55 included a paternal 

half-sibling and 4832 contained at least one full sibling of an ASD proband. A maximum of one 

full sibling and one maternal half sibling per family (selected at random in families in which more 

were available) were incorporated into the analysis. Sample characteristics are provided in 

Supplementary Table 1. 

The recurrence rate was 0.052 for maternal half siblings (0.081 for males, 0.020 for females), 

0.00 for the small number of paternal half siblings and 0.095 for full siblings (0.141 for males, 

0.050 for females). There was no difference in the full sibling recurrence rate in families with 

additional half siblings (0.100) compared with those without. The full sib recurrence rate is in 

agreement with numerous prior studies of sibling recurrence for categorical ASD-affectation 

status among school-aged children using modern categorical case definitions.5 In a logistic 

regression model adjusting for sibling type (full versus maternal half sibling), gender and 

difference in age between proband and sib, gender (P<0.0001) and sibling type (P=0.004) were 

highly statistically significant, with a calculated point estimate (for risk incurred by half sibling 

status in comparison to full sibling status) of 0.56, and a 95% confidence interval of 0.38–0.83. 

Structural equation modeling generated robust heritability estimates of 50–70% over a broad 

range of assumptions for population prevalence (Figure 1 and Supplementary Table 2). For this 

analysis, we implemented the commonly used bivariate probit model, with the correlation in 



Biological basis  

 
– dysregulation of transcription and splicing of genes in brain 

- altered cortical patterning, disrupted synaptic , neuronal signaling 

- inflammation implicated – secondary to gene mutation effects? 

                      

EEG measures from infancy  80% accurate in predicting ASD? 

eye-tracking measures of social preference 100% accurate from 14 
months?       but both only tested from at-risk populations so far  

 

Treatments 

 

NO effective drug treatments yet       

          mGluR5 antagonists being tested 

          mice – BDNF oral supplements being tested 

                          only work if synaptic function effected   

 

Behavioral interventions – small improvements 

    BTBR mice  - model 

          no changes on cross-fostering so no post-natal maternal effects     
 rearing closely with social mice improves sociability 

 

 

 





CNTNAP2   homozygous mouse knock-out,  autism model 

• contactin-associated protein-like 2 

• recapitulates 3 core symptoms? 

emit fewer ultrasonic vocalizations when separated from mother                       abnormal 

spend less time interacting w. unfamiliar mice                                                       social, 

do not show usual preference for another mouse over inanimate object              communication 

                                                                                                                                 behaviors 

repetitive behavior – more time self-grooming & digging 

stereotyped behavior -  use more rigid behavioral strategies in water- & T-maze tests 

hyperactive,  develop  stress-induced seizures – mirrors CNTNAP2 mutation syndrome in humans 

 

gene product expressed in migratory zones of developing cortex in embryo – role in 

neuron development & migration 

 

- knock-out mice show abnormal distribution of neurons in cortex, fewer GABAergic 

neurons, asynchronous firing 

- Risperidone normalizes hyperactivity, stereotyped behaviors, but has NO effect on 

social , communication behaviors as in treated humans 

 

Nature Reviews Neuroscience(2011), 12     Cell(2011), 147 

 

 







Specific genetic influences 

• evidence for rare variation and common variants  

• ~5 - 10% cases have one of large number of rare but fairly large 
copy number variants (CNVs) 

• increased structural variation burden seen 

• ASD is co-morbid, low penetrance feature of >100 single-gene 
Mendelian genetic syndromes  (eg fragile X, Rett, tuberous 
sclerosis) 

• highly polygenic (estimated 400-1000 genes) 

 

• several candidate DNA regions from whole genome scans 

• currently, 31 SNPs predict ASD in about ½ males, ¼ females 

 

Different genetic influences may exist for the 3 types of autism 
symptoms (social, communications, restricted interests)  

evidence from  

cognitive and brain data  [Happe, Ronald, Plomin, 2006]     

genome wide association study [Ronald et al, 2011] 

 mouse models 

 

 



Recent exon sequencing study  (Neale et al, 2012, Nature) 

• confirmed 3 genes previously associated in other studies as being 

very likely involved in risk for ASD 

 

CHD8    chromodomain helicase DNA binding protein 8 

 - transcription repressor, binds b catenin, regulates Wnt        

  signalling, vital role in early development 

 

KATNAL2  hydrolase involved in microtubule organization  

 

SCN2A   sodium channel subunit, expressed in brain, previously    

  associated with seizure disorders 

 

Predicting diagnosis of ASD using gene pathway analysis (Skafidas et al Mol 

Psy, 2012)     about 72% correct in prediction in control population test 



Table 2. List of 15 most contributory (Table 2a) and 15 most protective (Table 2b) 

SNPs for ASD diagnosis in the CEU Cohort 

Previous table | Figures and tables index  

SNP 
Weight 

lower (0.95) 
Weight 

Weight 

higher (0.95) 
delta 

Gene 

number 

Gene 

symbol 

(a) Risk SNPs and their weightings 

 rs968122 1.5465 1.5555 1.5645 0.0090 27 345 KCNMB4 

 rs876619 0.9476 1.2092 1.4708 0.2616 2775 GNAO1 

 

rs11020772 
0.8553 0.8641 0.8729 0.0088 2915 GRM5 

 rs9288685 0.5856 0.5998 0.6140 0.0142 3635 INPP5D 

 

rs10193128 
0.5836 0.5946 0.6056 0.0110 3635 INPP5D 

 rs7842798 0.5298 0.5386 0.5474 0.0088 114 ADCY8 

 rs3773540 0.5125 0.5208 0.5291 0.0083 55 799 CACNA2D3 

 rs1818106 0.5002 0.5161 0.5320 0.0159 80 310 PDGFD 

 rs2384061 0.4195 0.4306 0.4417 0.0111 109 ADCY3 

 

rs12582971 
0.3983 0.4295 0.4607 0.0312 5288 PIK3C2G 

 

rs10409541 
0.4067 0.4189 0.4311 0.0122 773 CACNA1A 

 rs2300497 0.3782 0.3889 0.3996 0.0107 801 CALM1 

 rs7562445 0.3741 0.3843 0.3945 0.0102 2066 ERBB4 

 rs7313997 0.3382 0.3567 0.3752 0.0185 5801 PTPRR 

 rs2239118 0.3348 0.3552 0.3756 0.0204 775 CACNA1C 

(b) Protective SNPs and their weightings 

 

rs17629494 
−0.5242 −0.5070 −0.4898 0.0172 5592 PRKG1 

 rs4648135 −0.5807 −0.5260 −0.4713 0.0547 4790 NFKB1 

 

rs17643974 
−0.5527 −0.5424 −0.5321 0.0103 1488 CTBP2 

 rs1243679 −0.5771 −0.5674 −0.5577 0.0097 341 799 OR6S1 

 rs2240228 −0.5942 −0.5816 −0.5690 0.0126 26 532 OR10H3 

 rs260808 −0.5938 −0.5836 −0.5734 0.0102 80 310 PDGFD 

 rs4128941 −0.6166 −0.6082 −0.5998 0.0084 8313 AXIN2 

 rs769052 −0.6321 −0.6235 −0.6149 0.0086 7322 UBE2D2 

 rs984371 −0.7273 −0.7181 −0.7089 0.0092 219 437 OR5L1 

 rs4308342 −1.0196 −0.8938 −0.7680 0.1258 1633 DCK 

 −0.9400 −0.9172 −0.8944 0.0228 9630 GNA14 



Table 1. Statistically significant pathways for the CEU and Han Chinese 

Next table | Figures and tables index  
KEGG 

pathway 
Pathway name 

CEU significance (P-

values) 

HAN significance (P-

values) 

hsa04020 Calcium signaling 5.0 × 10−7 5.0 × 10−7 

hsa04540 Gap junction 5.0 × 10−7 5.0 × 10−7 

hsa04730 Long-term depression 5.0 × 10−7 5.0 × 10−7 

hsa04070 
Phosphotidylinositol 

signaling 
1.5 × 10−6 5.0 × 10−7 

hsa04720 Long-term potentiation 2.5 × 10−6 5.0 × 10−7 

hsa00230 Purine metabolism 1.0 × 10−5 5.0 × 10−7 

hsa04010 
mitogen-activated kinase-like 

protein 
5.0 × 10−7 — 

hsa04740 Olfactory transduction 5.0 × 10−7 — 

hsa04910 Insulin signaling pathway 1.5 × 10−6 — 

hsa04916 Melanogenesis 2.0 × 10−6 — 

hsa04310 Wnt signaling 4.0 × 10−6 — 

hsa04912 GnRH signaling 4.5 × 10−6 — 

hsa04120 Ubiquitin-mediated proteolysis 7.0 × 10−6 — 

hsa04080 Neuroactive ligand receptor 1.2 × 10−5 5.0 × 10−7 

hsa04062 Chemokine signaling pathway 1.2 × 10−5 5.0 × 10−7 

hsa04060 Cytokine–cytokine receptor 1.65 × 10−5 5.0 × 10−7 

hsa04114 Oocyte meiosis — 5.0 × 10−7 

hsa04360 Axon guidance — 5.0 × 10−7 

hsa04510 Focal adhesion — 5.0 × 10−7 

hsa04514 Cell adhesion molecules — 5.0 × 10−7 

hsa04670 
Leukocyte transendothelial 

migration 
— 5.0 × 10−7 

hsa04144 Endocytosis — 2.0 × 10−6 

hsa04742 Taste transduction — 2.0 × 10−6 

Abbreviations: CEU, of Central (Western and Northern) European origin; HAN, of Han Chinese 

origin; KEGG, Kyoto Encyclopedia of Genes and Genomes (). 

P-values in bold are statistically significant. The pathways highlighted in ‘bold’ denote pathways 
that have reached statistical significance in both populations. 
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ADHD  - attention-deficit hyperactivity disorder 

Most predictive characteristics: 

1. very restless, difficulty staying seated for long 

2. squirmy, fidgety, impulsive 

3. poor attention span 

 

DSMIII-R single category    

DSMIV      3 categories     

             ADHD I  primarily inattentive 

             ADHD H/I  primarily hyperactive/impulsive 

             ADHD C  combined type 

 

Prevalence:    9% at elementary school age 

    5 : 1  boys : girls 



Adult ADHD 

• ~30% of childhood cases persist into adulthood 

• symptoms less prominent because 

          adaptive mechanisms develop 

          comorbid conditions modify or dominate clinical manifestations 

 

Comorbidities 

• substance abuse 

• affective disorders            most common 

• personality disorders 

• bipolar disorder 

 

Distinctive personality profile 

NEO  hi neuroticism score, lo extroversion, openness,conscientiousness 

TPQ    high novelty seeking, harm avoidance 

  

 



Family and adoption studies 

Recent large US study:     ADHD combined type 

        familial tendency:       25% first degree relative risk 

                5% prevalence 

adoption studies:   biological parent/offspring resemblance is much greater 

than adoptive parent/offspring 

 

Twin studies 

• consistent results even with different measurement methods 

    and heterogeniety of phenotype  

 

Concordances      pooled findings across 20 twin studies 

  MZ = 51%        DZ = 33%          Prevalence = 5% 

                heritability ~ 76%     no shared e           Faraone et al, 2005 

 

Meta-analysis across 21 studies  heritability = 70%     Burt, 2009 

 

 

 

 



Using quantitative measure: 

same sex, 13 year-old twins, hyperactivity ratings: 

 

   Rated by  Mother     Father     Teacher           . 

MZ twins   0.68        0.48 0.62 

DZ twins              -0.08        0.21 0.26 

 

mother’s ratings show contrast effects  (a form of rater bias) 

Parents -  see home-related symptoms 

   -   may not be able to compare their children to many others 

teachers -  see school-related symptoms 

   -  are able to compare twins with many other children 

 

School/home - some difference in symptoms, genetic effects, displayed 

 



Conclusions from behavior genetic studies: 

• clear genetic influence 

• heritability ~70%      

• heritability range = 50 – 90%  depending on whether situation-
specific, continues into adulthood 

• non-additive gene effects 

• little evidence for shared environment 

• genetic overlap between inattentive & hyperactive symptoms 

 

‘Environmental’ risk factors identified in some studies:   

parental alcohol dependence, maternal smoking, maternal drinking 
during pregnancy, very low birth weight  

   

 



Specific genetic influences 

mouse model 

 knock-out of dopamine transporter (DAT) gene, chr 9   

 BDNF knock-out 

 

humans 

DAT1, DRD4, DRD5, 5HTT, HTR1B,  SNAP25 – strong support 

(SNAP25 – axon growth, synaptic plasticity) 

 

8% of cases have familial CNV    some involve CHRNA7 

DIRAS2  - product thought to regulate neurogenesis, implicated in 
ADHD with comorbid disorders     OR ranging 1.12 – 1.45 

 

‘Specific’ ?   

One rare CNV increases risk for ADHD, autism, sz, bipolar, intellectual 
disability 

DISC1 gene implicated in sz, bipolar, MDD, autism 

Some common underlying pathology likely involved in many disorders 

Show increased 

hyperactivity 





Adolescent conduct disorder  (CD) 

• general disregard for rights & property of others 

• persistent pattern of rule-breaking & aggressive behaviors 

 - destruction of property, theft 

 - aggressive behavior     fighting, bullying 

 - disobedience, lying, deceit, running away from home 

    - irresponsible, impulsive, self-destructive 

 

Prevalence:       5 -20%     boys > girls 

                      rate varies across populations studied 

 

CD is one of the     most prevalent childhood disorders 

   most common reasons for psychiatric referral  

   strongest predictors of adult psychopathology 

             alcohol & drug dependence    depression     anxiety disorders 

                               anti-social personality disorder 



Not a new problem 

From ‘A Winter’s Tale’        Shakespeare 

 

“I would there was no age between ten and three and twenty, or that 

youth would sleep out the rest; for there is nothing in the between but 

getting wenches with child, wronging the ancientry, stealing, fighting” 



Looking at variance components    Older studies in text book 

McGuffin (1985)    juvenile delinquency 

Twin concordances:       MZ = 87%         DZ = 72% 

 

Twin correlations for quantitative measures: 

   CBCL by mother Rutter scale by mother      . 

MZ  boys  0.47   0.73 

       girls  0.56   0.70 

DZ  boys  0.40   0.50 

    girls  0.38   0.55 

   opposite sex              0.49   0.32 

 

• modest/low genetic influence, heritability higher in girls on CBCL 

• sex differences for Rutter scale ratings, higher heritabilities 

• large non-shared and shared environment   

         

           CBCL  Childhood Behavioral Checklist     

 



More recent studies 
 

example:   Slutske et al (1997) J. Abnormal Psych 

2682 twin pairs    community-based sample     DSMIII-R 

Australian Twin Registry       Male prevalence    = 20% 

                       Female prevalence = 3% 

 

                             n             Concordance       Tetrachoric r         . 

Male      MZ      396  0.53      0.70 

              DZ      231  0.37      0.37 

Female  MZ        930  0.30      0.68 

              DZ        533           0.18      0.48 

Opposite sex      592              0.34 

      - male proband                 0.08 

      - female proband          0.45  

 

- larger genetic influence   heritability 40-66% 

- shared environment  < 30% 

- sex differences in prevalence rates but not influences 



Inconsistency in the literature on CD 

 
Inconsistencies identified in study methodology:  

• sample ascertainment     clinical, court referrals, ‘volunteers’ 

• age distribution           pre- and post- adolescent, adult 

• method of assessment    self- or parent-administered            

     questionnaire, interviews, official records 

• heterogeneity   aggressive/non-aggressive, early/late onset, with/without 

hyperactivity, persistent into adulthood and across situations? callous, 

non-empathetic? 

 

Explaining the results: 

Large environmental component  - role of family emphasized 

- ineffective and/or harsh parenting, poor supervision, lack of discipline, 

parental conflict, separation, divorce 

- all identified as risk factors for CD 

-  but could these reflect parental psychopathology? 

 



Peer influence 

• previously identified as part of environmental influence 

• but,  more modest effect once prior level of proband’s behavior taken into 
account by using longitudinal studies 

• association with similar peers is mostly ‘assortative friendship’ 

             rather than peer imitation/influence  

•  gene-environment correlation 

 

 

 



Comorbidity with ADHD 

 
 

CD probands      30-50%   also have ADHD 

ADHD probands   50%  show CD/antisocial symptoms 

 

latent trait analysis  (latent class analysis) 

– type of multivariate factor analysis capable of revealing common 
underlying influences for CD, ADHD 

 here = genetic influence  

     environmental influences separate CD from ADHD 

 

DRD4  7-repeat(long) allele     associated with ADHD and comorbid CD 

CHRNA7    



Heritability has been found to be  highest for CD that 

shows: 

• early-onset  (prior to adolescence, eg age 7) 

• aggressive antisocial behavior 

• hyperactivity, callousness, lack of empathy 

• persistence into adulthood 

• persistence across situations 

 

Environmental risks highest for CD that shows: 

• nonaggressive behavior 

• less hyperactive, callous, unemotional behavior 

• adolescent onset 

• no persistence into adulthood 



Genes for ‘bad behavior’? 

 • mediation of gene influence is likely to be via personality attributes, 
cognitive style 

tolerance of frustration       impulse control          need for stimulation    

activity level        level of empathy       social cognitive skills 

Example 

Sociologist type of CD   ‘Delinquent behavior’    (Harden et al, 2011) 

 delinquent behavior  peaks at 16 then drops off (like CD) 

 corresponds to peak level of personality trait ‘sensation-seeking’ similar to 
novelty-seeking, distinct from impulsivity 

 impulsivity levels also still high at this age 

Hypothesize sensation seeking drives delinquent behavior in those with high 
levels of impulsivity  (start car, no brakes) 

As levels of sensation seeking and impulsivity drop off towards adulthood, so 
does tendency towards delinquent behavior – accounts for lower 
prevalence with increasing age – gene influence changes over time 

Those with high levels of delinquent behavior in later life show higher h2 

sensation seeking trait variation mostly due to additive genes, no shared e 

+ evidence that same genes drive delinquency 

 

 




