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••LCA identified an optimal solution of 4LCA identified an optimal solution of 4--classes (Figure 1) classes (Figure 1) 

•• Class 1 (70%) no or low symptom endorsement Class 1 (70%) no or low symptom endorsement 
•• Class 2 (11%) nonClass 2 (11%) non--reactive defiancereactive defiance
•• Class 3 (11%) nonClass 3 (11%) non--defiant emotional reactivity defiant emotional reactivity 
•• Class 4 (8%) elevated scores on all symptomsClass 4 (8%) elevated scores on all symptoms

••Classes 2Classes 2--4 were all associated with an increase in the ADHD 4 were all associated with an increase in the ADHD 
Index (ADHDIndex (ADHD--I) and Hyperactivity Index scores (Table 1) with I) and Hyperactivity Index scores (Table 1) with 
class 3 demonstrating higher HI scores than class 2 in a class 3 demonstrating higher HI scores than class 2 in a 
BonferroniBonferroni--corrected contrast. corrected contrast. 

•• There are at least 4 distinct classes of ODB.There are at least 4 distinct classes of ODB.

•• These classes are distinguished by level of emotional reactivitThese classes are distinguished by level of emotional reactivity y 
and nonand non--reactive defiance.reactive defiance.

•• Further research should investigate differences between the Further research should investigate differences between the 
classes in terms of:classes in terms of:

•• Life CourseLife Course
•• Genetics/HeritabilityGenetics/Heritability
•• CoCo--occurring Disordersoccurring Disorders

•• An understanding of distinct differences between classes may An understanding of distinct differences between classes may 
allow for a more accurate and complete picture of presenting allow for a more accurate and complete picture of presenting 
oppositional defiant behaviors in both research and clinical oppositional defiant behaviors in both research and clinical 
settings. settings. 

Oppositional defiant disorder (ODD) and oppositional defiant behOppositional defiant disorder (ODD) and oppositional defiant behavior avior 
(ODB) are associated with a higher risk of the later development(ODB) are associated with a higher risk of the later development of of 
conduct disorder (CD) and antisocial personality disorder (Burkeconduct disorder (CD) and antisocial personality disorder (Burke et al., et al., 
2002 & 2002 & LoeberLoeber et al., 2000).  The objective of the current analysis was to et al., 2000).  The objective of the current analysis was to 
determine if specific ODB subclasses could be identified using Ldetermine if specific ODB subclasses could be identified using Latent atent 
Class Analysis (LCA) of motherClass Analysis (LCA) of mother’’s report on the s report on the ConnersConners’’ Parent Rating Parent Rating 
Scales Revised Short Forms (CPRSScales Revised Short Forms (CPRS--R:S). In addition, distinguishing R:S). In addition, distinguishing 
features between classes were examined using other subscales of features between classes were examined using other subscales of the the 
CPRSCPRS--R:S (ADHD Index and Hyperactivity subscales).R:S (ADHD Index and Hyperactivity subscales).

LCA is a form of personLCA is a form of person--centered categorical data analysis that assumes centered categorical data analysis that assumes 
that it is possible to account for the relations among symptoms that it is possible to account for the relations among symptoms by a set of by a set of 
discrete classes of item endorsement probabilities. LCA presuppodiscrete classes of item endorsement probabilities. LCA presupposes the ses the 
existence of discrete latent categories which distinguish it froexistence of discrete latent categories which distinguish it from factor m factor 
analysis which assumes continuous latent variables are present. analysis which assumes continuous latent variables are present. The The 
analysis results in two metrics: analysis results in two metrics: 

(1) the probability of class membership for each individual and (1) the probability of class membership for each individual and 

(2) symptom endorsement probabilities for each class(2) symptom endorsement probabilities for each class

The advantage to this approach is that it is free of preconceiveThe advantage to this approach is that it is free of preconceived notions d notions 
about which items should go together and thus allows for a manneabout which items should go together and thus allows for a manner of r of 
classifying individuals empirically using a bottomclassifying individuals empirically using a bottom--up approach. The up approach. The 
examination of distinct differences between classes may allow foexamination of distinct differences between classes may allow for a more r a more 
accurate and complete understanding of presenting oppositional daccurate and complete understanding of presenting oppositional defiant efiant 
behaviors. behaviors. 

Data was obtained using motherData was obtained using mother’’s report for 2,010 10s report for 2,010 10--yearyear--old Dutch old Dutch 
twins from the Netherlands Twin Registry (twins from the Netherlands Twin Registry (BoomsmaBoomsma et al., 2002). et al., 2002). 

Latent Class Analysis was performed using the program Latent GolLatent Class Analysis was performed using the program Latent Gold 4.0 d 4.0 
((VermuntVermunt and and MagidsonMagidson, 2005)., 2005). Models were fitted by means of an Models were fitted by means of an 
Expectation Maximization algorithm.Expectation Maximization algorithm. Models estimating 1Models estimating 1--class through class through 
1010--profile solutions were compared.profile solutions were compared. To calculate the best fitting model, To calculate the best fitting model, 
we compared the change in the we compared the change in the Bayesian Information Criterion (BIC), a Bayesian Information Criterion (BIC), a 
goodnessgoodness--ofof--fit index that considers the rule of parsimonyfit index that considers the rule of parsimony along with along with 
bootstrapping.bootstrapping.
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Mothers completed the CPRSMothers completed the CPRS--R:S, which consists of 27 items rated on a R:S, which consists of 27 items rated on a 
fourfour--point Likert scale for symptom severity (i.e., 0 = not true at apoint Likert scale for symptom severity (i.e., 0 = not true at all, 1 = just ll, 1 = just 
a little true, 2 = pretty much true, 3 = very much true). Only ta little true, 2 = pretty much true, 3 = very much true). Only the 6 items he 6 items 
from the Oppositional scale were used for the LCA . For the LCA,from the Oppositional scale were used for the LCA . For the LCA, items items 
were recoded such that 0 or 1 = 0 and  2 or 3 = 1. Scores from twere recoded such that 0 or 1 = 0 and  2 or 3 = 1. Scores from two other wo other 
symptom scales, the Hyperactivity and the ADHD Index (symptom scales, the Hyperactivity and the ADHD Index (ADHDiADHDi) were ) were 
compared across resultant latent classes. Individuals who score compared across resultant latent classes. Individuals who score high on high on 
the Oppositional subscale often have problems with authority figthe Oppositional subscale often have problems with authority figures, are ures, are 
more easily annoyed or angered than other same age individuals, more easily annoyed or angered than other same age individuals, and are and are 
often more likely to break rules. The often more likely to break rules. The ADHDiADHDi identifies children with an identifies children with an 
increased risk for DSMincreased risk for DSM--IV ADHD, and elevated scores on the Hyperactivity IV ADHD, and elevated scores on the Hyperactivity 
scale are associated with general psychopathology (scale are associated with general psychopathology (ConnersConners, 2001) . , 2001) . 

Measures

Table 1: Latent Class Analysis Optimal 
Solution of 4-classes

Figure 1: Latent Class Structure of Conners’ Parent Rating Scales: 
Oppositional Subscale
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class 1 (0.70)
class 2 (0.11)
class 3 (0.11)

class 4 (0.08)

Class ADHDi

(N, mean, SD)

Hyperactivity

(N, mean, SD)
1 

No or low symptom

N = 1391

M = 5.68

SD = 5.91

N = 1438

M = 1.62

SD = 2.30
2

Non-reactive defiance

N = 163

M = 11.43

SD = 8.17

N = 168

M = 4.08

SD = 3.65
3

Non-defiant emotional 
reactivity

N = 192

M = 12.99

SD = 7.93

N = 196

M = 4.95

SD = 3.89
4

Elevated scores on all 
symptoms

N = 141

M = 17.21

SD = 8.88

N = 146

M = 7.52

SD = 4.60
TOTAL N = 1887

M = 7.78

SD = 7.58

N = 1948

M = 2.61

SD = 3.38


