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Objective: This longitudinal study of a
nonreferred, population-based sample
tested the concurrent, convergent, and
predictive validity of DSM-IV conduct dis-
order in children 4½–5 years of age.

Method: In the Environmental Risk Longi-
tudinal Twin Study, a representative birth
cohort of 2,232 children, the children’s
mothers were interviewed and the teach-
ers completed mailed questionnaires to
assess the children’s past 6-month conduct
disorder symptoms. Children with three or
more symptoms were diagnosed with con-
duct disorder, and a subset with five or
more symptoms was diagnosed with
“moderate-to-severe” conduct disorder.

Results: The prevalence of conduct disor-
der and moderate-to-severe conduct disor-
der were 6.6% and 2.5%, respectively. Chil-
dren diagnosed with conduct disorder

were significantly more likely than compar-
ison subjects to self-report antisocial be-
haviors, to behave disruptively during ob-
servational assessment, and to have risk
factors known to be associated with con-
duct disorder in older children (effect sizes
ranging from 0.26 to 1.24). Five-year-olds
diagnosed with conduct disorder were sig-
nificantly more likely than comparison
subjects to have behavioral and educa-
tional difficulties at age 7. Increased risk for
educational difficulties at age 7 persisted
after control for IQ and attention deficit hy-
peractivity disorder diagnosis at age 5.

Conclusions: Behavioral problems of
preschool-age children meeting diag-
nostic criteria for conduct disorder should
not be ignored. Appropriate intervention
should be provided to prevent ongoing
behavioral and academic problems.

(Am J Psychiatry 2005; 162:1108–1117)

Childhood conduct disorder is a top mental health
priority (1). Evidence from prospective longitudinal data
shows that childhood conduct disorder precedes a variety
of major axis I psychiatric disorders (2), suggesting that
treating conduct disorder might significantly reduce the
burden of adult mental disorder. Preschool intervention
is desirable to prevent chronic conduct disorder (3). To in-
tervene early, valid methods must be available to diag-
nose conduct disorder in young children, and in this Jour-
nal, Keenan and Wakschlag (4) called for studies of the
validity of conduct disorder diagnoses in children under
age 6. This article responds, reporting the validity of ap-
plying the DSM-IV conduct disorder diagnosis to a repre-
sentative, nonreferred sample of over 2,000 4½–5-year-
old boys and girls.

The validity of the DSM-based conduct disorder diag-
nosis in very young children can be ascertained by testing
its concurrent, convergent, and predictive validity (5). In
the present study, the diagnosis of conduct disorder would
have concurrent validity if children with and without a
conduct disorder diagnosis differed on other, indepen-
dent measures of conduct problems. The diagnosis would
have convergent validity if children with and without a
conduct disorder diagnosis differed on measures of risk
factors that are known to correlate with conduct disorder
in older children. Risk factors associated with conduct

disorder in older children include male sex, sociodemo-
graphic characteristics (e.g., low income, teen mother-
hood), quality of family environment (e.g., domestic vio-
lence, low social support), parenting (e.g., child harm),
parental psychopathology, and co-occurring behavioral
and neurocognitive child characteristics (e.g., hyperactiv-
ity, low IQ) (6). The diagnosis would have predictive valid-
ity if children with and without a conduct disorder diagno-
sis at age 5 years differed on measures of behavioral and
educational functioning later in childhood.

Additionally, we explored whether any children who
were diagnosed with conduct disorder at age 5 did not
have any conduct disorder symptoms 2 years later and
whether these “remitted” children had outcomes at age 7
that would warrant concern.

Method

Participants

The participants were members of the Environmental Risk Lon-
gitudinal Twin (E-Risk) Study. The E-Risk Study sampling frame
was two consecutive birth cohorts (1994 and 1995) in a birth regis-
ter of twins born in England and Wales (7). Of the 15,906 twin pairs
born in these 2 years, 71% joined the register.

The E-Risk Study probability sample was drawn with a high-risk
stratification sampling procedure. High-risk families were those in
which the mother had her first birth when she was 20 years of age
or younger. We used this sampling 1) to replace high-risk families
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who were selectively lost to the register through nonresponse and
2) to ensure sufficient base rates of problem behavior, given the
low base rates expected for young children. Age at first childbearing
was used as the risk-stratification variable because it was present
for virtually all families in the register, it is relatively free of mea-
surement error, and early childbearing is a known risk factor for
children’s problem behaviors (8, 9). The sampling strategy resulted
in a final sample in which one-third of the study mothers (younger
only, N=314) constituted a 160% oversample of mothers who were
at high risk based on their young age at first birth (15–20 years).
The other two-thirds of study mothers (N=802) accurately repre-
sented all mothers in the general population (ages 15–48) in En-
gland and Wales in 1994–1995 (estimates derived from the General
Household Survey [10]). To provide unbiased statistical estimates
that can be generalized to the population of British families with
children born in the 1990s, the data reported in this article were
corrected with weighting to represent the proportion of young
mothers in that population.

The E-Risk Study sought a sample size of 1,100 families to allow
for attrition in future years of the longitudinal study while retain-
ing statistical power. An initial list of families who had same-sex
twins was drawn from the register to target for home visits, with a
10% oversample to allow for nonparticipation. Of the families
from the initial list, 1,116 (93%) participated in home-visit assess-
ments when the twins were age 5 years, forming the base sample
for the study: 4% of the families refused, and 3% could not be
reached after many attempts. Written informed consent was ob-
tained from the mothers. With the parents’ permission, question-
naires were mailed to the children’s teachers, and the teachers re-
turned questionnaires for 94% of the cohort children.

A follow-up home visit was conducted 18–24 months after the
children’s assessment at age 5 (hereafter called the age-7 follow-
up). Follow-up data were collected for 98% of the 1,116 E-Risk
Study families. At this follow-up, teacher questionnaires were ob-
tained for 91% of the 2,232 E-Risk Study children (93% of those
taking part in the follow-up). The E-Risk Study has received ethi-
cal approval from the ethics committee of Maudsley Hospital.

Conduct Disorder Diagnosis at Age 5

We derived a research diagnosis of the children’s conduct disor-
der based on the mothers’ and the teachers’ reports on 14 of 15
DSM-IV symptoms of conduct disorder. The symptoms covered
fighting, bullying, lying, stealing, cruelty to people or animals,
vandalism, and rule violations. The “forced sexual activity” symp-
tom was excluded as inappropriate for 5-year-olds. The mothers’
reports were obtained in a face-to-face standardized interview in
the family home, and the teachers’ reports were obtained through
mail. A child was considered to have a given symptom if either the
mother or the teacher reported the symptom as being “very true
or often true” of the child over the past 6 months at 4½–5 years of
age. We counted a symptom as present if reported by either
source from evidence that this approach enhances diagnostic va-
lidity (11, 12). Symptom counts ranged from 0 to 11. Consistent
with DSM-IV criteria, children with 3 or more symptoms were as-
signed a conduct disorder diagnosis. A subset of children with 5
or more symptoms was assigned a “moderate-to-severe” conduct
disorder diagnosis.

Validity Measures

Distributions and prevalence rates in this cohort for measures
used in concurrent, convergent, and predictive validity analyses
(Table 1) have been reported elsewhere (9). (An appendix with de-
tailed descriptions is available on request from the first author.)

Statistical Analysis

To provide unbiased statistical estimates that could be general-
ized to the population of British families with children born in the

1990s, the data reported in this article were corrected with weight-
ing to represent the proportion of young mothers in that popula-
tion (35).

Group differences were evaluated with odd ratios (for dichoto-
mous variables) and t tests (for continuous variables). We calcu-
lated the effect sizes of the obtained group differences from the
following formula:

For dichotomous variables, we estimated the standardized
mean difference statistic (d) by taking the product of the log odds
ratio and (square root)3/π (36). Operationally defined, d=0.2 is a
small effect size, d=0.5 is a medium effect size, and d=0.8 is a large
effect size (37).

Statistical analysis was complicated by the fact that our twin
study contained two children from each family. Thus, we ana-
lyzed data with tests based on the sandwich or Huber/White vari-
ance estimator (38, 39) with Stata 7.0 (40), which adjusts esti-
mated standard errors to account for the dependence in the data
because of analyzing two children from the same family.

Results

Prevalence and Sex Differences

The prevalence of conduct disorder, weighted to repre-
sent the population (reported Ns are unweighted), was
6.6% (N=189) in the total sample, 9.9% (N=136) for the
boys, and 3.5% (N=53) for the girls. The prevalence of
“moderate-to-severe” conduct disorder, weighted to rep-
resent the population, was 2.5% (N=75) in the total sam-
ple, 4.2% (N=62) for the boys, and 0.9% (N=13) for the girls.
The boys’ risk of a conduct disorder diagnosis at age 5
years was 3–5 times that of the girls (odds ratio=3.0, 95%
confidence interval [CI]=2.0–4.5 for conduct disorder;
odds ratio=4.9, 95% CI=2.4–9.9 for moderate-to-severe
conduct disorder).

Three findings are notable about children diagnosed
with conduct disorder at age 5 (Table 2). First, symptoms
of aggression, theft, and destructive behavior were com-
mon, whereas rule violations were rare. Second, there
were few significant sex differences in the prevalence of
conduct disorder symptoms. Third, where tendencies to-
ward sex differences were observed, conduct-disordered
girls’ patterns of symptoms reflected relational aggression
(e.g., bullying or threatening people, cruelty, lying, or
cheating), whereas conduct-disordered boys’ pattern of
symptoms reflected conventional conduct disorder symp-
toms (e.g., hitting others, starting fights, destroying prop-
erty, stealing, and breaking into disallowed places).

Concurrent Validity

Table 3 shows the conduct disorder group was signifi-
cantly more likely than the comparison group to self-re-
port antisocial behaviors in the Berkeley Puppet Interview
(13, 14), including hitting, lying, swearing, fighting, steal-
ing, and breaking things. Observational measurements re-
vealed that the conduct disorder group was also signifi-
cantly more disruptive than the comparison group during
a competitive game of Snap! (15).

d=(Meanconduct disorder Meanno conduct disorder )/sample standard deviation–
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TABLE 1. Description of Measures Included in Concurrent, Convergent, and Predictive Validity Analyses of DSM-IV Conduct
Disorder in Children at Age 5

Measure
Number
of Items Range

Proportion
(%)

Interrater/
Test-Retest
Reliability 

(r)

Internal
Consistency

(alpha)
Children’s conduct problems (other than DSM-IV) at age 5

Self-report: Berkeley Puppet Interview 19 31 to 106 0.90
Observational: Snap! Disruptive Behavior Scale (standardized) 4 –1 to 6 0.83
Sociodemographic risks

Mother has no educational qualification 1 13
Manual occupational status 1 34
Yearly household income ≤£10,000 1 12
Teen motherhood 1 28

Family environment risks
Single parent for past 5 years 1 3
2 or more address changes in past 5 years 1 17
Physical partner abuse in past 5 years 24 0 to 40 0.77 0.89
Mother’s perceived social support 12 0 to 24 0.76

Parenting risks
Child harm 12 0.90
Maternal expressed emotion: negativity 0 to 5 0.84

Parental psychopathology
Maternal depression in past 5 years 26 0.90
Maternal antisocial behavior 39 0 to 60 0.90
Biological father’s antisocial behavior 44 0 to 88 0.75 0.95

Child characteristics at age 5
Neurocognitive predictors

IQ (Wechsler Preschool and Primary Scale of Intelligence—
Revised, vocabulary and block design)

two 
subtests

52 to 145 0.89

Executive function, Day-Night Task, Sentence
Working Memory Task, Wechsler Preschool and Primary Scale 

of Intelligence—Revised, mazes
three 

subtests
1.5 to 20 0.84

Co-occurring behavioral predictors
Mother’s report of children’s behavioral syndromes

Impulsivity scale 4 0 to 8 0.69
Hyperactivity scale 4 0 to 8 0.82
Inattention scale 9 0 to 18 0.85
Attention deficit hyperactivity disorder (ADHD) symptom scale 18 0 to 34 0.90
Internalizing scale 31 0 to 44 0.84
Prosocial behavior scale 10 0 to 20 0.76

Teacher’s report of children’s behavioral syndromes
Impulsivity scale 4 0 to 8 0.85
Hyperactivity scale 5 0 to 8 0.86
Inattention scale 9 0 to 18 0.92
ADHD symptom scale 18 0 to 34 0.94
Internalizing scale 35 0 to 50 0.85
Prosocial behavior scale 10 0 to 20 0.92

Observational measure: Snap! Hyperactive/Inattentive Scale 
(standardized)

3 –2 to 4 0.83

Children’s behavioral outcomes at age 7
Mother’s report of children’s behavioral syndromes

ADHD symptom scale 17 0 to 34 0.91
Aggression scale 19 0 to 38 0.89
Delinquency scale 11 0 to 18 0.60
Internalizing scale 31 0 to 43 0.86
Prosocial behavior scale 10 0 to 20 0.80

Teacher’s report of children’s behavioral syndromes
ADHD symptom scale 17 0 to 34 0.94
Aggression scale 25 0 to 48 0.94
Delinquency scale 9 0 to 48 0.72
Internalizing scale 35 0 to 46 0.87
Prosocial behavior scale 10 0 to 20 0.93

Educational outcomes at age 7
Referred for special education 1 22
Standard reading score (Test of Word Reading Efficiency) below 90 9 0.96
English school performance below average 1 31
Math school performance below average 1 27
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Convergent Validity

Table 4 presents risk factors known to correlate with
conduct disorder in older children. Risk factors in every
domain (e.g., sociodemographic, family environment,
parenting, parental psychopathology, and child character-
istics) differed significantly between the conduct disorder
and the comparison groups. All measures of children’s co-
occurring behavioral problems, based on the mothers’
and the teachers’ reports, discriminated between children
with and without an age-5 conduct disorder diagnosis, ex-
cept teacher-reported internalizing behavior. The largest
effect sizes were observed for the children’s behaviors re-
lated to attention deficit hyperactivity disorder (ADHD).
Our observational measure agreed that the conduct disor-
der group was rated significantly more hyperactive or in-
attentive than the comparison group during the Snap!
game. The risk factors related to parenting and parental
psychopathology were also among the strongest group
discriminators (with effect sizes ranging from 0.51 to 0.85).

Predictive Validity

The children meeting the criteria for a conduct disorder
diagnosis at age 5 years were significantly more likely than
the comparison subjects to have higher levels of age-7
mother- and teacher-reported ADHD symptoms, aggres-
sion, and delinquency and lower levels of prosocial behav-
ior (Table 5). Relative to comparison subjects, the conduct
disorder group was 2–4 times more likely to have age-7 ed-
ucational problems. After we controlled for age-5 IQ and
ADHD diagnosis, the conduct disorder group continued
to be at an increased risk for poorer reading (adjusted
odds ratio=2.0, 95% CI=1.2–3.2), English (adjusted odds
ratio=1.8, 95% CI=1.2–2.8), and math (adjusted odds ra-
tio=1.6, 95% CI=1.0–2.4) skills. Sixty-five percent of the
children with a conduct disorder diagnosis and 80% of the
children with a moderate-to-severe conduct disorder di-
agnosis at age 5 years had one or more educational prob-
lems at age 7 years.

Continuity or Change?

Compared to undiagnosed children, the age-5 conduct
disorder group was at a significantly greater risk for a con-
duct disorder diagnosis at age 7 years (odds ratio=20.6,
95% CI=12.5–34.1). More boys than girls maintained a
conduct disorder diagnosis at both ages (odds ratio=3.8,
95% CI=1.1–12.6).

Despite this continuity, among the 189 5-year-olds who
met the diagnostic criteria for conduct disorder, 83 (49%
weighted) had no conduct disorder symptoms at age 7 (Fig-
ure 1). However, of the subset of 75 children who met the di-
agnostic criteria for moderate-to-severe conduct disorder
at 5 years of age, only 21 (28% weighted) had no conduct
disorder symptoms at age 7 years. We compared the group
of children who had an age-5 conduct disorder diagnosis
and no age-7 conduct disorder symptoms (“remitted”
group) against the children who did not have an age-5 con-
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TABLE 2. Prevalence of Conduct Disorder Symptoms at Age 5 in Total Sample of Children and in Children Meeting Criteria
for a Conduct Disorder Diagnosisa

DSM-IV Conduct Disorder Symptom

Total Sample 
(N=2,232)

Children Meeting Conduct Disorder Criteria

Total (N=189) Boys (N=136) Girls (N=53) Analysis of Boys:Girlsb

Nc % N % N % N % Odds Ratio 95% CI
Aggression toward people and animals

Bullies or threatens people 91 3.2 82 44.6 53 39.8 29 57.5 0.5 0.2–0.9*
Hits people with dangerous objects 152 5.7 101 52.7 85 61.1 16 30.0 3.8 1.6–9.2**
Is physically cruel toward others 101 3.3 74 36.5 51 33.3 23 45.0 0.6 0.3–1.3
Is physically cruel toward animals 30 0.9 25 11.5 18 12.0 7 10.0 1.3 0.5–3.5
Uses force to take things from others 179 6.7 113 60.1 83 62.0 30 55.0 1.3 0.6–2.9
Starts fights 211 7.5 123 65.3 95 67.6 28 59.0 1.5 0.7–3.2

Destruction of property
Deliberately sets fires 14 0.5 11 5.4 8 5.6 3 5.0 1.3 0.2–7.3
Deliberately destroys others’ property 264 9.6 140 70.3 106 74.1 34 60.0 1.9 0.9–3.9

Deceitfulness or theft
Breaks into disallowed places 25 1.1 21 14.2 18 16.7 3 7.5 2.8 0.6–12.0
Lies or cheats 160 5.7 90 45.3 59 40.7 31 57.5 0.5 0.2–1.1
Steals 60 2.0 43 21.6 37 25.9 6 10.0 3.1 1.1–8.4*

Serious violations of rules
Stays out at night too late 4 0.1 2 0.7 2 0.9 0 0.0 —
Runs away from home 5 0.3 4 3.4 3 2.8 1 5.0 0.6 0.1–6.8
Skips school or is a truant 12 0.3 7 2.7 4 1.9 3 5.0 0.5 0.1–3.6

a Tables 2–6 present means and percents for children with a conduct disorder diagnosis, but in all cases, scores were more extreme for the
subset of children with “moderate-to-severe” conduct disorder. Details are available from the first author.

b Based on estimates of standard errors adjusted to account for the dependence in the data because of analyzing two children in the same
family (38, 39).

c Ns are unweighted; proportions are weighted to represent the population of British families.
*p<0.05. **p<0.01.

TABLE 3. Concurrent Validity: Comparison of Children With and Without a Conduct Disorder Diagnosis at Age 5 on
Measures of Conduct Problems Other Than DSM-IV Diagnosis

Total Score

Item 
Number Measure

Children With 
Conduct Disorder 

(N=147)

Children Without 
Conduct Disorder 

(N=1,733) Group Differencea
Effect Size 

(d)bMean SD Mean SD t df
Berkeley Puppet Interview of Children’s Self-

Reported Conduct Problems (item range=1–7)
59.0 15.6 51.0 13.0 5.54*** 971 0.56

1 I lose my temper. 3.5 1.9 3.6 2.0 0.71 974 0.05
2 I take things that don’t belong to me. 3.4 1.8 3.0 1.7 2.08* 970 0.23
3 It’s funny when a kid gets in trouble at school. 3.7 2.0 2.9 1.7 3.94*** 971 0.43
4 I steal. 2.9 1.7 2.4 1.3 2.46* 968 0.33
5 I tease other kids. 3.5 1.9 2.8 1.6 3.76*** 971 0.40
6 I tell lies. 3.2 1.8 2.7 1.5 2.61** 972 0.30
7 I hit kids a lot. 3.0 1.7 2.5 1.3 2.97** 969 0.33
8 It’s fun to tease other kids. 2.9 1.7 2.5 1.3 2.74** 972 0.26
9 I like to mess up other kids’ games or work. 3.0 1.7 2.6 1.4 2.19* 967 0.26

10 I’m nasty to animals. 2.9 1.6 2.4 1.2 3.13** 971 0.35
11 I fight with other kids a lot. 3.1 1.8 2.6 1.4 3.49*** 971 0.31
12 I hit my mommy or daddy. 3.1 1.7 2.6 1.3 2.84** 970 0.33
13 I yell at mommy or daddy. 3.0 1.7 2.6 1.4 2.27* 971 0.26
14 I break other people’s things. 2.7 1.5 2.4 1.2 2.38* 969 0.22
15 I start fires. 2.8 1.6 2.4 1.2 3.12** 969 0.28
16 I don’t do what mommy/daddy asks me to do. 3.1 1.8 2.9 1.6 1.38 966 0.12
17 I don’t do what my teacher asks me to do. 3.0 1.7 2.5 1.3 2.74** 967 0.33
18 I swear or say bad words. 3.0 1.7 2.5 1.3 3.07** 969 0.33
19 I cheat when playing a game. 3.1 1.7 2.8 1.6 1.57 970 0.18

Snap! Observational Measure: 
Disruptive Behavior Scale (standardized)c 0.30 1.2 –0.05 0.96 3.66*** 1058 0.32

a Standard errors and test statistics include adjustments for the dependence in the data because of analyzing two children in the same family
(38, 39). Thus, the degrees of freedom are based on the number of families rather than the number of children. Analyses are based on all
available cases, and therefore, different Ns across Tables 3, 4, and 5 reflect different amounts of missing data.

b Differences between groups can be interpreted in terms of standard deviation units (d), where d=0.2 is considered a small effect size, d=0.5
is a medium effect size, and d=0.8 is a large effect size (37).

c For this measure, N=180 for children with conduct disorder and N=1,931 for children without conduct disorder.
*p<0.05. **p<0.01. ***p<0.001.
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duct disorder diagnosis (comparison group) on age-7 out-
come measures (Table 6). The findings suggested that the
“remitted” children continued to experience clinically sig-
nificant behavioral and academic difficulties 2 years later,
despite their apparent remission from conduct disorder.

Discussion

The utility of a diagnostic framework lies primarily in its
ability to identify individuals who may need treatment.
Applying DSM-IV diagnostic criteria for conduct disorder
to 4½–5-year-old children appears to have succeeded in

doing that. In a nonreferred, population-based sample,

the conduct disorder diagnosis classified a small subset of
children who were aggressive and antisocial. They also

had lower executive functioning, lower IQ, and co-occur-

ring ADHD symptoms—neurodevelopmental hallmarks
of life-course persistent antisocial behavior (41). More-

over, diagnosed children were disproportionately likely to

come from backgrounds marked by low social class, single
parenthood, family disruption, and parental psycho-

pathology. Conduct-disordered children in our sample

were disproportionately likely to have experienced harsh

TABLE 4. Convergent Validity: Comparison of Children With and Without a Conduct Disorder Diagnosis at Age 5 on Risk
Factors Known to Be Associated With Conduct Disorder in Older Children

Associated Risks at Age 5

Children With 
Conduct Disorder 

(N=189)

Children Without 
Conduct Disorder 

(N=2,043) Group Differencea
Effect 

Size (d)bNc Mean or % SD N Mean or % SD Odds Ratio or t 95% CI or df
Sociodemographic risks

Mother has no educational qualification 63 25.8% 343 12.3% 2.5*** 1.7–3.7 0.51
Manual occupational status 129 57.5% 819 31.9% 2.9*** 1.9–4.3 0.59
Yearly household income ≤£10,000 64 28.4% 322 11.2% 3.1*** 2.1–4.8 0.62
Teen motherhood 140 53.0% 984 26.4% 3.1*** 2.1–4.7 0.62

Family environment risks
Single parent for past 5 years 16 6.6% 76 2.9% 2.4* 1.2–4.9 0.48
Two or more address changes 

in past 5 years 57 26.5% 371 16.6% 1.8** 1.2–2.7 0.32
Physical partner abuse in past 5 years 5.5 7.7 2.6 5.5 4.54*** 1094 0.43
Mother’s perceived social support 13.2 6.1 15.6 5.4 3.96*** 1114 0.42

Parenting risks
Maternal expressed emotion: negativity 2.3 1.2 1.4 0.9 9.00*** 1010 0.85
Child harm is probable or definite 63 28.9% 244 11.2% 3.2*** 2.1–5.0 0.64

Parental psychopathology
Maternal depression in past 5 years 84 45.0% 550 24.8% 2.5*** 1.7–3.7 0.51
Maternal antisocial behavior 20.9 14.6 10.6 8.9 7.39*** 1112 0.85
Biological father’s antisocial behavior 27.4 20.2 13.9 15.6 7.19*** 1108 0.75

Child characteristics
Neurocognitive predictors

IQ 91.5 13.8 98.3 14.3 5.47*** 1112 0.48
Executive function 11.0 3.2 11.8 3.0 2.66** 1112 0.26

Co-occurring behavioral syndromes
Mother’s report

Impulsivity scale 5.6 2.0 3.3 2.1 13.88*** 1114 1.12
Hyperactivity scale 4.9 2.9 2.1 2.3 11.53*** 1114 1.07
Inattention scale 8.7 5.1 4.4 4.0 10.17*** 1114 0.94
Attention deficit hyperactivity 

disorder (ADHD) symptom scale 19.2 8.3 9.7 7.0 13.64*** 1114 1.24
Internalizing scale 13.3 8.8 8.0 6.4 6.45*** 1114 0.69
Prosocial behavior scale 14.9 3.6 16.4 3.2 4.96*** 1114 0.44

Teacher’s report
Impulsivity scale 2.8 2.5 1.1 1.7 7.30*** 1051 0.80
Hyperactivity scale 2.4 2.5 0.9 1.6 6.13*** 1051 0.72
Inattention scale 5.5 5.2 2.6 3.7 5.58*** 1053 0.64
ADHD symptom scale 10.7 9.2 4.6 6.1 6.58*** 1052 0.78
Internalizing scale 6.9 6.5 5.8 5.7 1.88 1050 0.18
Prosocial behavior scale 9.1 5.2 11.9 4.8 5.40*** 1028 0.56

Attention deficit hyperactivity 
disorder (ADHD) diagnosis 46 24.3% 92 4.4% 7.0*** 4.4–11.3 1.07

Snap! Hyperactive/Inattentive 
Scale (standardized) 0.27 1.0 –0.02 1.0 3.11** 1058 0.29

a Continuous variables were analyzed with t tests and their degrees of freedom and categorical variables with odds ratios and their 95% con-
fidence intervals (CIs). Standard errors, 95% CIs, and test statistics include adjustments for the dependence in the data because of analyzing
two children in the same family (38, 39). Thus, degrees of freedom are based on the number of families rather than the number of children.

b Differences between groups can be interpreted in terms of standard deviation units (d), where d=0.2 is considered a small effect size, d=0.5
is a medium effect size, and d=0.8 is a large effect size (37).

c Ns are unweighted; proportions are weighted to represent the population of British families.
*p<0.05. **p<0.01. ***p<0.001.
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parenting and physical harm. Thus, the life contexts of
young children identified as having conduct disorder in
our study resemble the “criminogenic” environments that
have been shown to interact with neurodevelopmental
vulnerabilities to exacerbate behavior problems and pro-
mote antisocial personality development (41). Concerns
about the welfare of children diagnosed with conduct dis-
order increase, given that these children, regardless of

whether they had any conduct disorder symptoms at fol-
low-up, were disproportionately likely to have continuing
behavioral and educational difficulties. Effect sizes for the
association between risk factors and conduct disorder in
our sample of young children are comparable to those re-
ported for older children (42, 43).

Whether valid diagnoses can be made of disruptive be-
havior disorders in preschool-age children has been a fo-

TABLE 5. Predictive Validity: Comparison of Children With and Without a Conduct Disorder Diagnosis at Age 5 on Outcome
Measures at Age 7

Child Functioning at Age 7

Diagnostic Grouping at Age 5

Group Differencea Effect Sizeb

Children With 
Conduct Disorder 

(N=184)

Children Without 
Conduct Disorder 

(N=1,994)
Mean SD Mean SD t df d

Behavioral outcomes
Mother’s report

Attention deficit hyperactivity disorder (ADHD) 
symptom scale 16.4 9.2 8.8 6.8 9.40* 1088 0.94

Aggression scale 17.9 8.5 7.8 5.9 12.63* 1088 1.38
Delinquency scale 4.3 3.1 1.6 1.7 10.21* 1088 1.08
Internalizing scale 11.5 8.1 7.0 5.9 5.90* 1088 0.64
Prosocial behavior scale 14.7 4.1 16.5 3.2 5.24* 1088 0.49

Teacher’s report
ADHD symptom scale 7.8 7.7 4.2 6.1 5.05* 1026 0.52
Aggression scale 8.9 9.0 3.6 5.9 6.75* 1026 0.70
Delinquency scale 1.5 2.1 0.6 1.3 5.18* 1026 0.52
Internalizing scale 6.7 6.3 5.7 6.0 1.86 1026 0.16
Prosocial behavior scale 10.3 4.8 12.9 4.8 5.36* 1023 0.54

Nc % N % Odds Ratio 95% CI d
Educational outcomes

Referred for special education 71 38.0 412 20.8 2.3* 1.5–3.5 0.46
Standard reading score below 90 51 23.8 208 7.7 3.7* 2.4–5.8 0.72
English school performance below average 107 55.1 606 28.7 3.0* 2.1–4.4 0.61
Math school performance below average 92 48.2 540 25.5 2.7* 1.9–4.0 0.55

a Continuous variables were analyzed with t tests and their degrees of freedom and categorical variables with odds ratios and their 95% con-
fidence intervals (CIs). Standard errors, 95% CIs, and test statistics include adjustments for the dependence in the data because of analyzing
two children in the same family (38, 39). Thus, degrees of freedom are based on the number of families rather than the number of children.

b Differences between groups can be interpreted in terms of standard deviation units (d), where d=0.2 is considered a small effect size, d=0.5
is a medium effect size, and d=0.8 is a large effect size (37).

c Ns are unweighted; proportions are weighted to represent the population of British families.
*p<0.001.

FIGURE 1. The Distribution of Conduct Disorder Symptoms Among Children Meeting Diagnostic Criteria for Conduct Disorder
at Age 5
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cus of controversy (4, 44, 45). Some argue that disruptive
behaviors in young children should not be pathologized
because aggressive, destructive, and defiant behaviors,
which characterize conduct disorder, are thought to be
common and developmentally normative in the preschool
period (46), and most children will outgrow them (47).
Others believe that children falsely identified as having
conduct disorder may be stigmatized, and unnecessary
referral for treatment may waste health care resources.
Some argue that the predictive accuracy of conduct prob-
lems for future conduct disorder improves only when chil-
dren are older (48), and applying diagnostic criteria vali-
dated for older children and adolescents to young children
(i.e., “down-aging”) may promote overdiagnosis (44).

Our research demonstrated that the co-occurrence of
three or more conduct disorder symptoms, constituting a
syndrome of problems, is rare and signals poor outcome.
In this study, a large majority of children who had at least
three (65%) or at least five (80%) DSM-IV conduct disorder
symptoms at age 5 years, regardless of age-7 conduct dis-
order symptom status, had at least one educational diffi-
culty 2 years later. Furthermore, the fact that the children’s
conduct disorder diagnosis continued to predict teacher-
rated educational difficulties at follow-up, after we con-
trolled for age-5 IQ and ADHD diagnosis, suggests that the

conduct disorder diagnosis uniquely captures a subset of
young children who may have enduring school-related
problems and on whom treatment resources would not
have been wasted.

Clinicians wishing to minimize the risk of treating “false
positives” can adopt a conservative approach by applying
more stringent diagnostic criteria for moderate-to-severe
conduct disorder. Moreover, diagnostic precision might be
improved if specific age-appropriate guidelines are devel-
oped (47). However, the present study shows that mini-
mum DSM-IV criteria for a conduct disorder diagnosis
were sensitive enough to identify young children who
might benefit from intervention. Long-term studies of
early-onset antisocial behavior have shown that true re-
coveries from conduct disorder are extremely rare because
although not all conduct disorder children grow up to
have antisocial personality disorder, virtually all children
with conduct disorder have mental disorders and poor
functioning in adulthood (41). Fortunately, evidence has
shown that interventions for preventing chronic conduct
disorder can be effective if applied early in life (49).

Four limitations temper the findings of this study. First,
our sample comprised mostly white twins living in En-
gland and Wales. Therefore, our findings may not general-
ize to other ethnic or racial groups in other countries or to

TABLE 6. Predictive Validity: Comparison of Children With a Conduct Disorder Diagnosis at Age 5 and No Conduct Disorder
Symptoms at Age 7 (“Remitted”) Versus Children With No Conduct Disorder Diagnosis At Age 5 (Comparison Group) on
Outcome Measures at Age 7

Child Functioning at Age 7

Diagnostic Grouping

Group Differencea
Effect 
Sizeb

“Remitted” Group (conduct 
disorder at age 5 but no age-7 
conduct disorder symptoms)

(N=83)

Comparison Group
(no age-5 conduct disorder)

(N=1,994)
Mean SD Mean SD t df d

Behavioral outcomes
Mother’s report

Attention deficit hyperactivity disorder 
(ADHD) symptom scale 12.3 7.9 8.8 6.8 3.51*** 1065 0.48

Aggression scale 12.1 5.8 7.8 5.9 5.70*** 1065 0.74
Delinquency scale 2.6 1.6 1.6 1.7 5.38*** 1065 0.61
Internalizing scale 9.3 7.0 7.0 5.9 2.49* 1065 0.36
Prosocial behavior scale 16.1 3.5 16.5 3.2 1.13 1065 0.12

Teacher’s report
ADHD symptom scale 5.2 5.4 4.2 6.1 1.56 1001 0.17
Aggression scale 6.6 6.9 3.6 5.9 3.43*** 1001 0.47
Delinquency scale 0.9 1.4 0.6 1.3 1.91 1001 0.22
Internalizing scale 5.6 5.7 5.7 6.0 0.13 1001 0.02
Prosocial behavior scale 11.2 5.1 12.9 4.8 2.56* 998 0.34

Nc % N % Odds Ratio 95% CI d
Educational outcomes

Referred for special education 27 32.2 412 20.8 1.8* 1.1–3.1 0.32
Standard reading score below 90 21 19.4 208 7.7 2.9*** 1.6–5.1 0.59
English school performance below average 42 46.3 606 28.7 2.1** 1.3–3.6 0.41
Math school performance below average 38 42.2 540 25.5 2.1** 1.3–3.6 0.41

a Continuous variables were analyzed with t tests and their degrees of freedom and categorical variables with odds ratios and their 95% con-
fidence intervals (CI). Standard errors, 95% CIs, and test statistics include adjustments for dependence in the data because of analyzing two
children in the same family (38, 39). Thus, degrees of freedom are based on the number of families rather than the number of children.

b Differences between groups can be interpreted in terms of standard deviation units (d), where d=0.2 is considered a small effect size, d=0.5
is a medium effect size, and d=0.8 is a large effect size (37).

c Ns are unweighted; proportions are weighted to represent the population of British families.
*p<0.05. **p<0.01. ***p<0.001.
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singletons. However, our estimate of the prevalence of
conduct disorder of 2.5%–6.6% and the sex ratio of 3–5
boys per girl are comparable to other epidemiological
studies of singletons in the United States (50–52). Second,
we could not address the validity of the oppositional defi-
ant disorder diagnosis because it was not assessed. Third,
we report findings based on a “research” diagnosis that
may differ from typical practice in clinical settings. How-
ever, we interviewed mothers face-to-face to assess symp-
toms and did not rely on self-administered checklists.
Fourth, predictive validity analyses were limited to a 2-
year follow-up period. Predictive validity for later child-
hood and adolescence should be tested.

The strengths of this study include features that directly
address the limitations of existing research identified by
Keenan and Wakschlag (4): i.e., equal representation of
preschool-age girls and boys in a large population-based
sample, both teacher and mother reports of DSM-IV con-
duct disorder symptoms, and a longitudinal design with a
high retention rate (98%).

Recently, a standardized interview (53) and observa-
tional (54) methods for making diagnoses in preschool-
age children have been developed. This study adds to
those efforts by demonstrating that interviewing mothers
and gathering collateral reports from teachers can validly
identify young children with DSM-IV conduct disorder.
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