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Objective: Among young children who
demonstrate high levels of conduct prob-
lems, less than 50% will continue to
exhibit these problems into adolescence.
Such developmental heterogeneity pre-
sents a serious challenge for intervention
and diagnostic screening in early child-
hood. The purpose of the present study
was to inform diagnostic screening and
preventive intervention efforts by identi-
fying youths whose conduct problems
persist. The authors examined 1) the ex-
tent to which early-onset persistent versus
childhood-limited trajectories can be
identified from repeated assessments of
childhood and early-adolescent conduct
problems and 2) how prenatal and early
postnatal risks differentiate these two
groups.

Method: To identify heterogeneity in
early-onset conduct problems, the au-
thors used data from a large longitudinal
population-based cohort of children fol-
lowed from the prenatal period to age 13.

Predictive risk factors examined were pre-
natal and postnatal measures of maternal
distress (anxiety, depression), emotional
and practical support, and family and
child characteristics (from birth to 4 years
of age).

Results: Findings revealed a distinction
between early-onset persistent versus
childhood-limited conduct problems in
youths. Robust predictors of the early-on-
set persistent trajectory were maternal
anxiety during pregnancy (32 weeks ges-
tation), partner cruelty to the mother
(from age 0 to 4 years), harsh parenting,
and higher levels of child undercontrolled
temperament. Sex differences in these
risks were not identified.

Conclusions: Interventions aiming to re-
duce childhood conduct problems should
address prenatal risks in mothers and
early postnatal risks in both mothers and
their young children.

(Am ] Psychiatry 2009; 166:900-908)

rI:le DSM-1V (1) categorizes the diagnosis of conduct
disorder into subtypes by age at onset, i.e., children who
show conduct symptoms early in development are ex-
pected to be at higher risk for persistent conduct disorder
and the development of antisocial personality disorder
than their adolescent-onset peers. Extensive research has
supported the utility of this distinction (2). Studies have
also highlighted that among early-onset youths, at least
50% do not continue to exhibit high levels of conduct prob-
lems later in development (2-4). Such heterogeneity within
early-onset groups poses challenges for clinicians, inter-
ventionists, and researchers alike. As a high priority for
planning in DSM-V, Moffitt and colleagues (5) highlighted
research designed to identify differences between children
whose early conduct problems do versus do not persist.
Relatively little is known currently about factors that
may distinguish these two groups. Similar to children with
persistent early-onset conduct problems, those whose
problems remit with development (often now referred to
as “childhood-limited” groups) have been shown to suffer
from early family adversity, parental psychopathology, low
intelligence, and undercontrolled temperament (5-8).

Nevertheless, compared with childhood-limited sub-
groups, it has been suggested that youths with persistent
conduct problems are more likely to have suffered head
injury (7), have mothers with family histories of alcohol
abuse (9), and have slightly higher levels of hyperactivity
and parental criminality (6). Hence, although the persis-
tent and childhood-limited pathways appear to share
many risk factors in common, there may also be distinct
child- and family-based risks.

In broader discussions of the persistence of severe con-
duct problems during early childhood, it has been sug-
gested that young children with high levels of early under-
controlled temperament and aggression and those
exposed to negative parenting and family stress are most
likely to evince continuing behavior problems at school
entry (10, 11). In addition, maternal stress can, of course,
begin (and indeed already be present) at the time of the
conception of the child (12). Studies have shown that if a
woman is anxious and/or depressed during pregnancy,
her child is substantially more likely to have cognitive and
emotional problems, be temperamentally irritable, and
show behavioral problems and/or hyperactivity (13, 14),
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TABLE 1. Fit Indices for Sex Variant and Sex Invariant Trajectory Models

Model

Sex Variant Sex Invariant
Trajectory Bayesian Information Criterion Value Entropy Value Bayesian Information Criterion Value Entropy Value
One-group 49357.173 49353.161
Two-group 43628.561 0.90 43599.364 0.91
Three-group 43348.009 0.81 43301.741 0.81
Four-group 43267.534 0.80 43198.072 0.79
Five-group Nonconvergent solution 43215.005 0.80
Six-group Nonconvergent solution Nonconvergent solution

all of which might be expected to increase the risk of an
early-onset persistent pathway. At this stage, however, lit-
tle is known about the extent to which prenatal anxiety
and/or depression may differentially predict persistent
and childhood-limited trajectories of conduct problems.
Using the Avon Longitudinal Study of Parents and Chil-
dren, a longitudinal population-based cohort, we exam-
ined the extent to which we could identify heterogeneity
in early-onset conduct problems by analyzing distinctive
developmental trajectories (15) from early childhood to
the teenage years. We then sought to differentiate child-
hood-limited and early-onset persistent pathways via
risks, measured early in the child’s development, associ-
ated with the family (including parental psychopathology
and maternal family history of alcohol abuse), the child
(including undercontrolled temperament and intellectual
functioning), and the child’s experiences (including expo-
sure to parental conflict, harsh parenting, and head in-
jury). We then sought to identify the most robust indepen-
dent risks and potential sex differences in these risks.

Method

Sample

The Avon Longitudinal Study of Parents and Children is an on-
going population-based study designed to investigate the effects
of a wide range of influences on the health and development of
children. Pregnant women residing in south-west England who
had an estimated date of delivery between April 1, 1991, and De-
cember 31, 1992, were invited to participate in the study. The
study cohort consisted of 14,541 pregnancies and 13,971 single-
tons/twins who were still alive at 12 months of age. When
compared with the 1991 U.K. National Census Data, the Avon
Longitudinal Study of Parents and Children sample was found to
be similar to the U.K. population as a whole, except the study
sample showed a slightly higher proportion of married or cohab-
iting mothers and families who were owner-occupiers of their
residences and (consistent with the area where the study is based)
a smaller proportion of mothers from ethnic minorities (4.1% ver-
sus 7.6%) (16). Ethical approval for the study was obtained from
the Avon Longitudinal Study of Parents and Children Law and
Ethics Committee and the local Research Ethics Committees.
Additional, more detailed information about the Avon Longitudi-
nal Study of Parents and Children is available online at http://
www.bris.ac.uk/alspac/.

Measures

Mothers completed questionnaires at multiple time points
during their pregnancy and their child’s infancy and childhood.
Data on childhood conduct problems were collected from ages 4
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FIGURE 1. Conduct Problem Trajectories in Children Be-
tween 4 and 13 Years of Age
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to 13 years. The early childhood predictors examined in the
present study were drawn from questionnaires completed be-
tween 32 weeks antenatal and 4 years of age.

Repeated assessments of child conduct problems during the
pastyear were measured at ages 4, 7, 8, 10, 12, and 13 years by ma-
ternal reports of conduct problems using the Strengths and Diffi-
culties Questionnaire (17). The Strengths and Difficulties Ques-
tionnaire is a widely used screening measure with extensive
psychometric support (www.sdginfo.com). The questionnaire as-
sesses conduct problems with the following five items: 1) “often
has temper tantrums or hot tempers”; 2) “generally obedient,
usually does what adults request”; 3) “often fights with other chil-
dren or bullies them”; 4) “often lies or cheats”; and 5) “steals from
home, school or elsewhere.” We created binary indicators (0=not
high risk; 1=high risk) at each age based on national norms estab-
lished for 5- to 10-year-old boys and girls in England and Wales
(18). The cutoffs used in the present study are strong predictors of
conduct disorder (17).

Family Characteristics

Socioeconomic status, marital status/cohabitation, and age of
the mother at the birth of the child were each reported at 18 weeks
postnatal. Socioeconomic status was coded via the Registrar Gen-
eral’s social class scale (19). We compared mothers in classes IV
and V (low socioeconomic status) with those in classes I, II, and
III. Marital status reflected 1) no partner/no cohabitation, 2) not
married but cohabiting, and 3) married/cohabiting. The age of
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TABLE 2. Predicting Conduct Problem Trajectories for Boys

Conduct Problem Presentation

Adolescent
Predictor Variable Low Onset Childhood-Limited
N % N % N %

Low socioeconomic status? 141 7.21 36 9.88 48 10.12
Maternal education?®

Certificate of Secondary Education or vocational training 414 18.54 97 22.99 124 22.59

“0” level 809 36.27 154 36.40 196 35.68

“A” level and beyond 1,008 45.19 172 40.62 229 41.73
Marital status®

No partner 61 2.78 14 3.38 16 2.96

Cohabiting 236 10.79 56 13.66 79 14.65

Married 1,868 85.39 337 82.07 437 81.23
Teenage mother? 235 10.50 55 12.89 76 13.75
Smoking during pregnancy? 348 15.60 90 21.00 117 21.16
Maternal family history of alcohol abuse?

Mother’s father 96 4.47 29 7.1 31 5.95

Mother’s mother 34 1.55 7 1.80 14 2.52
Multiparous birth? 1,180 53.18 211 49.63 306 55.78
Birth complicationsP® 213 19.76 86 21.78 103 19.83
Maternal depression during pregnancy (32 weeks antenatal)® 207 9.59 67 16.31 78 14.48
Maternal depression postpartum (8 weeks)¢ 140 6.41 43 10.50 62 11.47
Maternal anxiety during pregnancy (32 weeks gestation)© 242 11.42 73 18.20 91 17.33
Maternal anxiety postpartum (8 weeks) 250 11.02 66 15.27 93 16.47
Maternal substance use¢

0-2 years (child’s age) 265 11.76 52 12.02 77 13.75

2—4 years (child’s age) 283 12.70 59 13.84 84 15.12
Partner cruelty to the mother¢

0-2 years (child’s age) 232 10.29 74 17.19 83 14.81

2—4 years (child’s age) 248 11.13 68 15.95 76 13.72
Low emotional support for the mother¢

During pregnancy 77 3.48 21 4.87 32 5.78

0-2 years (child’s age) 237 10.51 62 14.40 88 15.81
Low practical support for the mother¢

During pregnancy 92 412 26 6.07 32 5.89

0-2 years (child’s age) 181 8.02 50 11.68 59 10.64
Child head injury¢

0-2 years (child’s age) 8 0.38 2 0.40 4 0.67

>3 years old 6 0.27 2 0.48 3 0.49

Mean SD Mean SD Mean SD

Maternal contact/problem with police? 0.05 0.26 0.08 0.34 0.09 0.37
Drinking during pregnancy? 1.73 0.76 1.73 0.77 1.83 0.79
Maternal substance use (child’s age: 0—4 years)? 0.24 0.56 0.25 0.57 0.29 0.61
Birth weight (grams)b 3,509.96 546.46 3,444.46 589.75 3,481.03 557.79
Gestational age at birth (weeks)P 39.48 1.80 39.32 2.06 39.37 1.90
Child characteristic

Language development 143.59 54.08 143.45 54.86 139.65 56.29

Activity 22.90 4.40 23.67 4.42 24.24 4.39

Adaptability 12.36 4.01 13.33 3.80 13.85 3.80

Intensity 20.94 4.62 21.82 4.47 22.47 4.47

Mood 17.18 5.52 18.53 5.44 19.07 5.46
Harsh parenting® 5.86 1.69 6.37 1.69 6.47 1.66
Maternal attitude toward child®

Does not enjoy child 1.25 0.48 1.36 0.56 1.42 0.61

Does not feel fulfilled by child 1.73 0.88 1.86 0.93 1.91 0.95

Felt it was the wrong time to have the child 3.88 0.46 3.87 0.46 3.82 0.53

Dislikes predicament surrounding the child 3.36 0.59 3.28 0.61 3.21 0.65

2 Family and maternal characteristics.
b Birth factors.
¢ Child exposures/experiences.

the mother (mean=24.34 [SD=4.99] years) was dichotomized to
contrast mothers who gave birth during their teens (e.g., age 19
and younger, code=1) with older mothers (code=0).

Maternal education was coded according to the mother’s high-
est level of education (at 32 weeks antenatal) as follows: 1) Certifi-
cate of Secondary Education or vocational qualifications only (ba-
sic school unfinished/some vocational training); 2) “O” level
(minimum qualifications typically required for entry into further
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education at the time the study began); or 3) “A” level or higher
(higher school-based academic qualifications [typically awarded at
age 18], along with degrees and other postschool qualifications).
Drinking during pregnancy (18 weeks antenatal [e.g., risk was
considered at least 2 units per day]), smoking during pregnancy
(18 weeks antenatal [e.g., “yes” smoked cigarettes]), any maternal
contact with the police (at child ages 0 to 2 years and/or 2 to 4
years), and maternal family history of alcohol use (17 weeks post-
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Analysis
95%
0Odds Confidence
Early-Onset Persistent Ratio Interval p
N %
36 12.32 -- -- 0.3440
112 30.64 1.23 1.06-1.43 0.0067
128 35.07 -- - 0.8498
125 34.29 0.85 0.74-0.98 0.0242
12 3.26 -- -- 0.8007
59 16.72 -- - 0.4031
276 78.22 -- - 0.2714
73 19.69 1.24 1.04-1.48 0.0166
108 29.27 1.24 1.07-1.44 0.0051
18 5.25 -- -- 0.6598
13 3.75 - - 0.2944
213 57.96 -- - 0.5143
73 21.63 - - 0.5237
86 24.50 1.38 1.17-1.64 0.0002
57 15.80 1.20 0.99-1.46 0.0614
104 29.99 1.43 1.22-1.68 0.0001
86 23.03 1.23 1.05-1.45 0.0127
50 13.42 - - 0.8873
55 14.74 -- - 0.8750
94 25.21 1.39 1.18-1.64 0.0001
88 23.84 1.40 1.18-1.66 0.0001
30 8.39 - - 0.1293
84 22.36 1.24 1.05-1.46 0.0119
35 9.80 1.32 1.03-1.69 0.0296
59 16.61 1.29 1.07-1.57 0.0084
1 0.14 -- - 0.3018
4 1.01 -- -- 0.3722
Mean SD
0.50 0.16 1.47 1.08-2.00 0.0146
1.78 0.81 - - 0.3661
0.28 0.58 -- -- 0.8703
3,500.07 538.00 - - 0.6096
39.47 1.75 -- - 0.3966
138.03 54.42 -- -- 0.0617
25.38 4.36 1.06 1.03-1.10 0.0001
15.18 4.00 1.09 1.05-1.13 0.0001
23.22 4.35 1.04 1.01-1.07 0.0153
20.61 6.05 1.05 1.02-1.07 0.0001
6.78 1.72 1.12 1.03-1.21 0.0060
1.58 0.71 1.46 1.19-1.80 0.0003
2.09 1.00 -- -- 0.0786
3.78 0.55 - - 0.3163
3.15 0.66 -- -- 0.2259

natal [e.g., “yes” mother’s mother or father had an alcohol abuse
problem]) were all obtained between pregnancy and when the
child was approximately 4 years of age. Each variable was dichot-
omized to indicate risk (coded 1) or nonrisk (coded 0).

Birth Information

Child birth weight, gestational age, and birth complications
(e.g., abruption, preterm rupture, cervical suture) were recorded
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at the time of birth. Birth complications were dichotomized to
contrast mothers with any complications (coded 1) versus those
without complications (coded 0). Parity was obtained at 18 weeks
gestation from a series of questions about previous pregnancies.
Multiparous mothers were coded 1 and primiparous mothers
were coded 0.

Child Characteristics

Language development was assessed using the McCarthy
Scales of Children’s Abilities (20) at 24 months postpartum.

Child temperament was assessed with the Carey Infant Tem-
perament Scale (21) at 24 months postpartum. The following
four scales, thought to be most representative of undercontrolled
temperament, were included: activity, adaptability, intensity,
and mood.

Child Experiences

Maternal depression and anxiety were assessed using the Edin-
burgh Postnatal Depression Scale (22, 23) and the Crown-Crisp
Experiential Index (24, 25), respectively, at 32 weeks antenatal and
8 weeks postnatal. A cutoff of 13 has been found to be a good pre-
dictor of clinical depression (23), which was used in the present
study. A cutoff of the top 15% was used for maternal anxiety, since
it has been shown to predict both emotional and behavioral diffi-
culties in children at 4 years of age and individual differences in
cortisol levels in children at 10 years of age (25).

Harsh parenting was assessed at age 24 months by the mothers
answering the question, “When you are at home with your child,
how often do you do the following”: 1) shout at him/her and/or 2)
slap him/her. The response scale (reversed coded) was from 1 (ev-
eryday) to 5 (rarely/never).

Data pertaining to partner cruelty to the mother (child’s age 0
to 2 years; child’s age 2 to 4 years [e.g., any indication of emotional
and/or physical abuse from the mother’s partner]), low emotional
support for the mother (during pregnancy; child’s age 0 to 2 years
[e.g., the mother having no one with whom to discuss her feel-
ings]), and low practical support for the mother (during preg-
nancy; child’s age 0 to 2 years [e.g., whether there was anyone who
could give the mother financial support and/or to whom the
mother could turn in times of trouble]) were collected between
pregnancy and when the child was approximately 4 years of age.
Each variable was dichotomized to indicate risk (coded 1) or non-
risk (coded 0).

Data pertaining to child head injury were collected at multiple
ages. We examined reports obtained at age 54 months that in-
dexed whether or not the child had become unconscious as a re-
sult of a head injury at 0 to 2 years of age or 3 to 4 years of age.

Maternal attitude toward the child was measured via the fol-
lowing four questions targeting variations in parental attitudes at
33 months postpartum: 1) “I really enjoy this child”; 2) “Having
this child makes me feel fulfilled”; 3) “I would have preferred that
we not had this child when we did” (reverse coded); and 4) “I dis-
like/hate the mess that surrounds this child.” Response scales (re-
verse coded) varied from 1 (agree) to 4 (disagree).

Attrition and Missing Data

Participants with at least four data points for conduct problems
were allowed into the analysis. This resulted in a sample size of
7,218 children (boys=51%). We tested all risk factors for child con-
duct problems as predictors of exclusion from the analyzed sam-
ple. Mothers who were excluded from the present analysis were
higher for certain sociodemographic risk factors (teen mother-
hood: odds ratio [OR]=1.42; maternal education: no basic qualifi-
cations, OR=1.98; no mid-level qualifications, OR=1.50]) and ma-
ternal smoking during pregnancy (OR=1.64). No other mother or
child factors were associated with exclusion from the present
analysis. Inevitably, there were also some missing responses for
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TABLE 3. Predicting Conduct Problem Trajectories for Girls

Conduct Problem Presentation

Adolescent
Predictor Variable Low Onset Childhood-Limited
N % N % N %

Low socioeconomic status? 187 9.19 35 10.10 43 10.58
Maternal education?®

Certificate of Secondary Education or vocational training 462 19.82 89 21.83 120 24.56

“0” level 800 34.35 144 35.49 174 35.75

“A” level and beyond 1,068 45.83 174 42.68 193 39.69
Marital status®

No partner 68 2.94 17 4.19 17 3.54

Cohabiting 279 12.06 58 14.39 68 14.24

Married 1,935 83.75 322 79.98 384 80.12
Teenage mother? 260 11.10 56 13.51 78 15.74
Smoking during pregnancy? 342 14.62 342 20.04 105 21.41
Maternal family history of alcohol abuse?

Mother’s father 118 5.17 23 5.94 30 6.44

Mother’s mother 63 2.74 10 2.49 9 1.92
Multiparous birth? 1,246 53.82 206 51.10 269 55.65
Birth complicationsP® 412 19.00 80 20.94 88 19.37
Maternal depression during pregnancy (32 weeks antenatal)* 231 10.18 67 16.98 84 17.85
Maternal depression postpartum (8 weeks)® 156 6.78 44 10.94 50 10.44
Maternal anxiety during pregnancy (32 weeks gestation)® 264 11.83 78 20.14 90 19.56
Maternal anxiety postpartum (8 weeks)¢ 262 11.03 79 18.82 87 17.46
Maternal substance use¢

0-2 years (child’s age) 287 12.15 50 11.94 67 13.43

2—4 years (child’s age) 327 13.99 61 14.88 76 15.53
Partner cruelty to the mother¢

0-2 years (child’s age) 244 10.30 71 1717 75 15.12

2—4 years (child’s age) 259 11.08 76 18.48 77 15.70
Low emotional support for the mother®

During pregnancy 90 3.84 18 4.30 28 5.65

0-2 years (child’s age) 240 10.16 63 15.32 75 15.06
Low practical support for the mother®

During pregnancy 105 4.50 25 6.09 29 5.86

0-2 years (child’s age) 211 8.91 43 10.43 59 11.82
Child head injury*¢

0-2 years (child’s age) 8 0.35 3 0.67 3 0.66

>3 years old 6 0.27 1 0.25 3 0.66

Mean SD Mean SD Mean SD

Maternal contact/problem with police? 0.06 0.28 0.12 0.41 0.10 0.37
Drinking during pregnancy? 1.71 0.75 1.72 0.75 1.74 0.78
Maternal substance use (child’s age: 0—4 years)? 0.26 0.56 0.27 0.57 0.29 0.59
Birth weight (grams)b 3,408.04 496.33 3,373.55 494.29 3,360.39 499.03
Gestational age at birth (weeks)P 39.59 1.71 39.64 1.72 39.58 1.72
Child characteristics

Language development 167.35 51.85 164.55 52.59 163.71 50.83

Activity 22.27 4.50 23.26 4.26 23.64 4.46

Adaptability 11.85 4.05 13.16 4.07 13.60 4.10

Intensity 20.74 4.41 21.92 4.46 22.46 4.50

Mood 17.31 5.41 18.83 5.50 19.05 5.54
Harsh parenting® 5.62 1.69 6.10 1.66 6.14 1.63
Maternal attitude toward child®

Does not enjoy child 1.23 0.47 137 0.58 1.39 0.59

Does not feel fulfilled by child 1.69 0.87 1.84 0.93 1.89 0.93

Felt it was the wrong time to have the child 3.89 0.47 3.87 0.47 3.83 0.54

Dislikes predicament surrounding the child 3.35 0.59 3.23 0.63 3.23 0.63

2 Family and maternal characteristics.
b Birth factors.
¢ Child exposures/experiences.

the early childhood predictors, although the effect was minimal

within the selected sample (range=0.01%-7%).

Analyses

The analyses proceeded in three steps. First, models for the de-

velopmental trajectories were estimated for mother-rated con-
duct problems. Growth mixture models (26) were used to esti-
mate the trajectories in Mplus, Version 4.2 (27). A series of models
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was fitted beginning with a one-group trajectory model and mov-
ing to a six-group trajectory model. All models were estimated
with random starting values. We also compared models that al-
lowed boys and girls to vary in growth parameters of trajectory
groups (variant) with models for which we restricted the growth
parameters of each individual trajectory to be the same for boys
and girls (invariant). When constraining growth parameters in
Mplus (27), the statistical indices available to establish the best fit
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Analysis
95%
0dds Confidence
Early-Onset Persistent Ratio Interval p
N %
35 15.18 1.23 0.97-1.56 0.0889
74 26.51 -- -- 0.5504
103 36.71 - - 0.7892
103 36.78 -- -- 0.4257
10 3.73 -- -- 0.8965
51 18.84 1.18 0.97-1.44 0.0987
208 76.59 -- -- 0.2554
45 15.80 - - 0.9844
73 26.08 -- -- 0.1395
21 7.59 -- -- 0.5504
3 0.92 - - 0.2993
139 49.76 -- -- 0.1167
61 23.36 - - 0.2060
60 21.89 -- -- 0.1791
45 16.59 1.31 1.05-1.62 0.0157
72 26.81 1.23 1.03-1.47 0.0236
71 24.61 1.24 1.04-1.48 0.0161
42 14.47 - - 0.2986
51 17.92 -- -- 0.1346
76 26.53 1.42 1.19-1.70 0.0001
73 25.55 1.36 1.13-1.63 0.0009
29 10.43 1.40 1.06-1.83 0.0162
68 23.60 1.32 1.10-1.59 0.0030
21 7.63 -- -- 0.3411
52 17.97 1.28 1.04-1.57 0.0177
1 0.19 - - -
1 0.37 - - -
Mean SD
0.15 0.46
1.81 0.78
0.32 0.58 -- -- 0.4503
3,334.43 475.22 - - 0.6698
39.61 1.62 -- -- 0.8070
156.24 54.49 -- -- 0.0617
24.24 4.48 - - 0.0786
14.14 4.12 -- -- 0.0828
23.08 4.32 - - 0.0652
19.73 5.76 -- -- 0.1058
6.65 1.65 1.20 1.10-1.31 0.0001
1.56 0.66 1.51 1.20-1.92 0.0005
2.01 0.96 -- -- 0.8105
3.82 0.49 - - 0.9141
3.09 0.69 1.41 1.12-1.78 0.0036

model are via the Bayesian Information Criterion (28) and en-
tropy. The Bayesian Information Criterion is a commonly used fit
index in which lower values indicate a more parsimonious model.
Entropy is a measure of classification accuracy with values closer
to 1 indexing greater precision (range=0-1) (29).

In the second step, we used univariate multinomial logit re-
gressions, in SAS PROC CATMOD (30), for boys and girls, respec-
tively, to examine the capacity of family characteristics, child
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characteristics, and child experiences to distinguish membership
of the persistent and childhood-limited trajectories. Cases were
weighted by the posterior probabilities of trajectory membership.

In the third step, we used multivariate multinomial logit regres-
sions, for boys and girls, respectively, to identify independent ro-
bust risks that would predict trajectory membership above and
beyond the variance attributable to the other predictors. We then
examined sex interactions between identified significant multi-
variate predictors.

Results

Step 1: Trajectories

Table 1 contains the fit indices for the sex variant and sex
invariant models. Overall, the sex invariant models fit better
than the sex variant models. The four-trajectory invariant
model had the best Bayesian Information Criterion value,
but entropy decreased compared with the two-trajectory
and three-trajectory models. We chose to examine the four-
trajectory model, since it was consistent with our hypothe-
ses and supported previous longitudinal research (6-8).

The four trajectories (Figure 1) were 1) early-onset per-
sistent conduct problems (9%), 2) childhood-limited con-
duct problems (15%), 3) adolescent-onset conduct prob-
lems (12%), and 4) children with low involvement in
conduct problems (64%). Boys were overrepresented in
the early-onset persistent, childhood-limited, and adoles-
cent-onset trajectories.

Step 2: Univariate Predictions for Boys and Girls,
Respectively

Table 2 demonstrates the contrasts between the persis-
tent and childhood-limited trajectories for boys. Signifi-
cant predictors for family characteristics were lower levels
of maternal education and higher levels of teenage moth-
erhood, maternal trouble with the police, and smoking
during pregnancy. For child characteristics, youths with
persistent conduct problems had higher levels of all four
indicators of undercontrolled temperament. For child ex-
periences, persistent youths had higher levels of exposure
to maternal depression and anxiety (both antenatal and
postnatal), harsh parenting, partner cruelty to the mother
(child age: 0 to 2 years; 2 to 4 years), low emotional support
for the mother (child age: 0 to 2 years), and low practical
support for the mother (during pregnancy; child age: 0 to
2 years). For maternal attitudes toward the child, boys with
persistent conduct problems had mothers who reported
that they did not enjoy their child.

Table 3 shows the contrasts between the persistent and
childhood-limited trajectories for girls. Significant predic-
tors for family characteristics included low socioeconomic
status and not married but cohabiting mothers. For child
characteristics, girls with persistent conduct problems had
somewhat higher levels of undercontrolled temperament.
For child experiences, girls with persistent conduct prob-
lems had mothers with higher levels of depression (post-
partum) and anxiety (antenatal and postpartum), harsh
parenting, partner cruelty to mother (child age: 0 to 2 years;
905
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2 to 4 years), low emotional support of mother (during
pregnancy; child age: 0 to 2 years), and low practical sup-
port of mother (child age: 0 to 2 years). For maternal atti-
tudes toward the child, girls with persistent conduct prob-
lems had mothers who reported that they 1) did not enjoy
the child and 2) hated the mess surrounding the child.

Step 3: Multivariate Predictions for Boys and
Girls, Respectively, and Combined

For boys, significant multivariate predictors of the per-
sistent versus childhood-limited contrasts were 1) temper-
amental activity levels, 2) maternal prenatal anxiety, 3) low
maternal enjoyment of the child, and 4) partner cruelty to-
ward the mother (child age: 2 to 4 years). For girls, signifi-
cant predictors were 1) harsh parenting, 2) partner cruelty
toward the mother (child age: 0 to 2 years), and 3) low prac-
tical support for the mother (child age: 0 to 2 years).

Table 4 demonstrates the multivariate solution for boys
and girls simultaneously. Sex interactions were not signifi-
cant and are therefore not shown. All predictors remained
significant, except practical support for the mother. In
summary, factors that increased the risk of the persistent
conduct problems trajectory relative to the childhood-
limited conduct problems trajectory, for both boys and
girls, were 1) temperamental activity levels, 2) anxiety dur-
ing pregnancy, 3) harsh parenting, and 4) partner cruelty
toward the mother.

Discussion

The present results, based on a prospectively studied
U.K. birth cohort, support the distinction between early-
onset persistent conduct problems versus childhood-
limited conduct problems in youths, for both boys and
girls. Consistent with prior research, we found that of the
24% of the sample identified with high levels of conduct
problems in early childhood, more than 60% decreased
to minimal levels of behavioral difficulty by early adoles-
cence. Such developmental variations pose a challenge
for intervention and screening in early childhood and
suggest that assessing child behavior problems alone will
not identify the most seriously at-risk groups. Positive
findings of the present research are that the persistent
and childhood-limited trajectories could be differenti-
ated based on the range and severity of prenatal and
early postnatal risks. These results therefore present
evidence for potential improvement in diagnoses and
screening as well as support for the importance of pre-
ventive interventions starting prior to the birth of the
child (12, 31).

The present findings suggest that prenatal and early
postnatal stress related to the mother is extremely impor-
tant for the development of the child. At the bivariate level,
clinically significant levels of maternal anxiety and de-
pression, during both prenatal and postnatal periods,
were higher for the persistent conduct problems group
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relative to the childhood-limited conduct problems group.
When examined in a multivariate solution, maternal anxi-
ety in the last trimester of pregnancy was the sole remain-
ing significant predictor, perhaps suggesting that mater-
nal stress at critical periods of development may alter the
programming of the fetal brain, thereby increasing sus-
ceptibility to psychopathology (32). These associations,
focusing on differing developmental patterns of conduct
problems over time, extend past reports that maternal
anxiety in late pregnancy predicts vulnerability to psycho-
pathology in the offspring (25, 33).

However, this in itself does not prove that fetal program-
ming has occurred. Two alternate interpretations have
also been suggested. First, a mother who experiences anx-
iety during pregnancy may also have had high levels of
anxiety prior to the conception of the child. Hence, the
mechanism of transmission could be the transfer of ge-
netic susceptibility to psychopathology (13), with the pos-
sibility that gene-environment effects occur for vulnerable
children (25, 34). Second, if a mother is stressed during
pregnancy, she may also continue to experience stress
during the postpartum period. Additional sources of ma-
ternal postpartum stress (child age: 0 to 2 years) identified
in the present study were partner cruelty to the mother
and low practical support for the mother. Combined, mul-
tiple stressors in the pre- and postnatal period could affect
parenting quality and maternal perceptions of child be-
havior (13). Indeed, compared with the childhood-limited
group, mothers of youths with persistent conduct prob-
lems in the present sample reported higher levels of “not
enjoying the child” and of harsh parenting.

These negative parenting attitudes and behaviors may
also, in part, reflect a response to the characteristics of the
child (35). Consistent with prior research, we found that
the most robust child effect differentiating the persistent
and childhood-limited trajectories was high levels of tem-
peramental activity, which is also a robust precursor of at-
tention deficit hyperactivity disorder (36, 37)—itself a
known risk and maintaining factor for chronic conduct
problems. Future research should examine whether nega-
tive parenting is a precursor to and predictor of child tem-
peramental features or whether there is a bidirectional
parent-child process (35, 38).

Limitations

The present results should be interpreted in the context
of five main limitations. First, most measures were based
on maternal reports, raising the possibility of shared
method variance. Future studies should incorporate mul-
tiple informants as well as biological indices (e.g., cortisol)
of prenatal maternal stress. Second, although the mothers
and children of the Avon Longitudinal Study of Parents
and Children represent a broad spectrum of socioeco-
nomic status backgrounds, the sample includes relatively
low rates of ethnic minorities. The present results will
need replication with more ethnically diverse samples.
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TABLE 4. Predicting Conduct Problem Trajectories for Boys and Girls Simultaneously

Predictor Variable 0dds Ratio 95% Confidence Interval p
Child characteristics
Gender 1.03 0.93-1.15 0.5567
Activity 1.03 1.01-1.06 0.0112
Child experiences
Anxiety during pregnancy (32 weeks gestation) 1.16 1.01-1.32 0.0316
Harsh parenting 1.10 1.02-1.17 0.0074
Partner cruelty to the mother
0-2 years (child’s age) 1.02-1.39 0.0258
2—4 years (child’s age) 1.01-1.38 0.0387
Low practical support for the mother
0-2 years (child’s age) 1.18 0.95-1.46 0.1258
Maternal attitude toward child
Does not enjoy child 1.31 1.10-1.55 0.0018

Third, we did not support prior research that reported
family history of alcohol abuse and head injuries as risks
that differentiated the persistent and childhood-limited
pathways. Possible reasons for these disparate findings
might be that 1) the measure of family history of alcohol
problems was not as detailed in the present study as it was
in the prior report (9) and 2) we examined head injuries up
to age 3, whereas the prior study examined injuries up to
age 17 and, hence, could not differentiate whether head
injury was a predictor or result of persistent conduct prob-
lems (7). Fourth, similar to most large longitudinal co-
horts, the Avon Longitudinal Study of Parents and Chil-
dren has faced attrition over time. As expected, younger
and more socially disadvantaged mothers were more
likely to be lost to follow-up. Because these predictors of
attrition are also predictors of child conduct problems,
our sample almost certainly underrepresents children
with the most severe difficulties. However, by the same to-
ken, we anticipate that the risk associations we detected
are also likely to have been attenuated. A recent study
based on the Avon Longitudinal Study of Parents and Chil-
dren cohort (39) confirmed that although attrition af-
fected the prevalence rates of antisocial behaviors and re-
lated disorders, associations between risks and outcomes
remained intact (although conservative estimates of the
likely true effects). Finally, we focused on prenatal and
early postnatal risks assessed prior to age 4. Later child-
and family-based risks may also contribute to differentiat-
ing and maintaining early behavioral trajectories and are
important targets for future study.

Conclusions

To the best of our knowledge, the present study is the
first to 1) explicitly examine predictive differences in
youths with early-onset persistent conduct problems ver-
sus youths with childhood-limited conduct problems and
2) extend the set of risk markers earlier in development
(i.e., to the prenatal and early postpartum periods) com-
pared with previous research. Using a large longitudinal
cohort, we highlighted that maternal anxiety, both prenatal
and early postpartum, is critical in differentiating youths
with persistent conduct problems from youths with child-
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hood-limited conduct problems. The results support inter-
vention efforts that “start at the beginning” (40) and offer
high-risk mothers health and psychological support begin-
ning with their first obstetric screening (31). Such efforts
should identify mothers-to-be, in particular, by their levels
of prenatal anxiety and offer practical support pertaining
to parenting, conflict resolution with partners, and guid-
ance for coping with child temperamental features.
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