
Prenatal Alcohol Exposure Is Associated with Conduct Disorder
in Adolescence: Findings from a Birth Cohort

Cynthia A. Larkby, PhD, Lidush Goldschmidt, PhD, Barbara H. Hanusa, PhD, and Nancy L.
Day, PhD
Drs. Larkby, Hanusa, and Day are with the University of Pittsburgh School of Medicine. Dr.
Goldschmidt is with the University of Pittsburgh Medical Center.

Abstract
Objective—To evaluate the association between prenatal alcohol exposure and the rate of
Conduct Disorder in exposed compared to unexposed adolescents.

Method—Data for these analyses are from a longitudinal study of prenatal substance exposures.
Women were interviewed at their 4th and 7th prenatal months, and with their children, at birth, 8
and 18 months, 3, 6, 10, 14, and 16 years postpartum. Offspring were interviewed with the
Diagnostic Interview Schedule-IV; maternal and adolescent diagnoses were made using DSM-IV
criteria at age 16. The sample was 592 adolescents and their mothers/caretakers.

Results—Prenatal alcohol exposure is significantly associated with an increased rate of Conduct
Disorder in the adolescents. This effect was detected above an average exposure of 1 or more
drinks/day in the first trimester. The effect remained significant after controlling for other
significant variables including measures of the environment, maternal psychopathology, and other
prenatal exposures.

Conclusion—Prenatal alcohol use in the first trimester is a risk factor for Conduct Disorder in
the exposed offspring.

Introduction
Alcohol use during pregnancy is common and remains a significant threat to the
development and health of exposed offspring. A recent survey by the National Birth Defects
Prevention Study 1 found that nearly one-third of women drank alcohol at some time during
their pregnancy; 22.5% drank during the first month of pregnancy and 25% drank during the
first trimester. Longitudinal analyses of the 1991–2005 Behavioral Risk Factor Surveillance
System surveys indicate that the rate of past-month alcohol use among pregnant women was
unchanged across this 14-year period 2. Thus, drinking during pregnancy remains prevalent
despite an advisory from the Surgeon General 3 to limit alcohol use if pregnant or
contemplating pregnancy.
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Alcohol exposure during gestation is associated with varied effects on development,
depending on the amount and timing of exposure. Heavy alcohol use during pregnancy is the
cause of Fetal Alcohol Syndrome (FAS), a well-defined syndrome that includes growth
deficits, facial dysmorphology, and CNS abnormalities 4. However, most women who
consume alcohol during pregnancy are light-to-moderate drinkers in early pregnancy and
quit or decrease their alcohol use by mid-pregnancy. 5–7 Moderate or light alcohol
consumption during pregnancy is associated with fewer and less severe effects.

Children with FAS and those with high levels of prenatal alcohol exposure (PAE) have
higher scores on the aggression subscales of the Child Behavior Checklist (CBCL) 8–11.
Sood et al., 12 found a dose-response association between PAE and behavior problems. At
low levels of PAE, offspring had more aggressive and externalizing behaviors. Higher levels
of exposure predicted more delinquent behaviors and a higher total problem score on the
CBCL. By contrast, a recent longitudinal study, 13 found no effects of low levels of PAE on
problem behaviors; moderate first trimester PAE predicted scores in the clinical range of
aggression on the CBCL, and both moderate and heavy exposure in late pregnancy predicted
total externalizing behaviors. Using a large representative U.S. sample, D'Onofrio et al. 14

examined the association of PAE to maternal ratings of behavior problems among siblings
with differing levels of exposure, a study design that made it possible to control for
unmeasured environmental and genetic confounders. They reported a dose-response relation
between PAE and externalizing behaviors and concluded the association was causal.

Conduct Disorder (CD) in DSM-IV is a diagnosis 15 that describes a pattern of severe
behavior problems persisting for more than 12 months with at least one behavior present in
the past six months. The diagnostic criteria include aggression toward people and animals,
destruction of property, deceitfulness or theft, and serious rule violations. The cumulative
prevalence of DSM-IV CD by age 16 in a population sample was 9% 16, with a higher rate
among boys than girls (14.1% versus 3.8%). In the National Comorbidity Survey-
Replication, the lifetime prevalence of CD among the subsample of adults aged 18–44 years
was 9.5%, with a higher rate among males (12%) than females (7.1%). 17

CD was significantly more prevalent among a small sample of heavily alcohol-exposed
children when compared to a matched control group. 18 Using a retrospective measure of
prenatal exposure to alcohol and tobacco, Disney et al. 19 assessed the relation of PAE to
symptoms of DSM-IV CD in a population sample of adolescents from the Minnesota Twin
Family Study. PAE was associated with a greater number of CD symptoms when prenatal
tobacco exposure (PTE) and parental psychopathology (Substance Use Disorders and
Antisocial Personality Disorder) were controlled.

Maternal smoking during pregnancy also has been associated with externalizing behaviors
and with CD. Wakschlag et al. 20 reported that smoking more than a half pack/day during
pregnancy increased the risk of CD 4.4 times in boys compared to boys with no prenatal
tobacco exposure (PTE). Using a dimensional rating of DSM-IV psychiatric symptoms,
Fergusson et al. 21 reported a significant association between PTE and CD symptoms after
adjusting for confounders such as socioeconomic factors, harsh discipline, child abuse, and
parental criminality. Other research indicates that when confounders such as parental
psychopathology and PAE are controlled, there is no significant effect of PTE on
externalizing behaviors. D’Onofrio et al. 22 compared the rate of conduct problems among
tobacco-exposed offspring and their non-exposed siblings from the National Longitudinal
Survey of Youth and concluded that the effect of PTE on conduct problems was not
significant when genetic and environmental influences on externalizing problems were
controlled. In a study of a population-based birth cohort, the Generation R Study, Roza et al.
23 similarly found that after adjustment for confounds such as socioeconomic factors and
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parental psychopathology, the association between prenatal exposure to maternal and
paternal smoking and offspring externalizing behaviors was not significant. Another study
examined risk for externalizing disorders among youth at high or low risk for developing
alcoholism; prenatal alcohol and tobacco exposure were not significantly related to
externalizing behaviors when family history of alcohol dependence was considered. 24

Twin studies provide support for genetic transmission of CD. 25,26 Parental history of
alcohol or drug dependence has also been associated with externalizing behavior, possibly
through a shared genetic liability for deviant behaviors. 24, 27 Using a twin-family study
design, Hicks et al. 28 explored the familial resemblance of four externalizing disorders (CD,
adult antisocial behavior, alcohol and drug dependence) among parents and twin-offspring
and concluded that a general vulnerability to the four externalizing disorders exists that is
highly heritable. Other common risk factors identified include male gender, IQ, race,
poverty, home environment, parenting, life events, single parenthood, and parental
psychopathology. 29–31

This report will focus on the relation of PAE to a diagnosis of CD in a birth cohort. We
hypothesized that PAE would significantly predict CD after adjusting for the effects of other
significant risk factors including other prenatal exposures. In contrast to other reports,
trimester-specific exposures were ascertained and the outcome was CD diagnosis, rather
than a count of CD symptoms, offering a more rigorous test of the hypothesis. Covariates
included prenatal exposure to tobacco, marijuana, cocaine, and other illicit drugs, income,
race, gender, parenting style, life events, home environment, family history of alcohol
problems, and maternal lifetime psychopathology.

Method
Data are from two longitudinal studies of the effects of prenatal substance exposure begun in
1982. Women 18 years and older were interviewed when they attended their fourth prenatal
month visit at an urban hospital prenatal clinic. Women not interviewed at this time were
contacted again at their fifth month visit. Any eligible woman who did not complete an
interview by the fifth month visit was not contacted again.

A total of 1360 women was screened. Fifteen percent declined to participate. From this
sample of pregnant women, two cohorts were selected. The alcohol cohort included all
women who consumed an average of three or more drinks/week in the first trimester and the
next woman interviewed who drank alcohol less often or abstained from drinking. A second
cohort was selected to study the effects of marijuana use during pregnancy. All women who
used marijuana at the rate of two or more joints per month during the first trimester and the
next woman who used less than this amount or did not use marijuana were selected. The two
study protocols were identical. Sampling was done with replacement, so women could be in
either or both of the cohorts; the overlap between the two cohorts was 47%. For the present
analysis, the two cohorts were combined (n= 829). Subsequent assessments of the women
occurred at the 7th prenatal month, and with their children, at delivery, 8 and 18 months, 3,
6, 10, 14, 16, and 22 years postpartum. The study protocol was approved by the Institutional
Review Boards of the Magee-Womens Hospital and the University of Pittsburgh. Informed
consent was obtained from participants at each phase.

There were 763 live singleton births, 97% of the original sample. The 63 losses included 21
women who moved out of the Pittsburgh area, 16 who were lost to follow-up, 8 who refused
the delivery interview and newborn exam, 2 multiple births, 15 deaths, and 1 adoption.

Retention rates have been excellent: At 16 years postpartum, 592 adolescents and their
mothers/caregivers were interviewed (78% of the birth cohort). For those adolescents not in
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the care of their biological parent (16% of the sample), the current caregiver completed the
parent interview. Subject loss between birth and this assessment phase included those who
declined to participate in the current phase (n = 52), moved out of the Pittsburgh region (n =
35), or were lost to follow-up (n = 69). Additionally, six children died, eight were adopted,
and one child was institutionalized. Reports of the care-givers are included in the analyses.
For convenience, we refer to the group of care-givers and mothers as mothers. Compared to
the birth sample, significantly more African-Americans (54.5% versus 42.4%, respectively,
p = 0.004) and females (52.6% versus 41.4%, respectively, p = 0.007) attended the 16-year
follow-up.

Twenty adolescents who were interviewed did not complete a valid diagnostic assessment;
three were missed, the diagnostic interview (Diagnostic Interview Schedule for DSM-IV;
DIS-IV) 32 was not administered to seven who had mental handicaps or who left early, five
had an incomplete DIS-IV in which the Conduct Disorder module was not administered, and
five DIS-IV interviews were excluded because of questionable validity (e.g., the adolescent
was unable to answer the questions or was not paying attention). Those who were not seen
or did not complete the diagnostic interview at the 16-year follow-up (n = 191) did not differ
from those who completed the assessment (n = 572) with respect to first trimester alcohol,
marijuana, and tobacco exposure, maternal age at delivery, household income, marital
status, and education.

Measures
Trimester-specific substance use was assessed using measures developed for this study.
Alcohol consumption was assessed from conception to pregnancy recognition, from
recognition to confirmation of pregnancy, and from confirmation to the end of the first
trimester 33. From this, a measure of first trimester PAE was created that is weighted by the
amount of alcohol consumed and the amount of time spent in those three time periods. At
each assessment, the usual, minimum and maximum quantity and frequency were measured
for beer, wine, liquor, wine coolers and beer coolers. Alcohol use was expressed as the
average number of drinks per day or average daily volume (ADV). The assessment of
marijuana was parallel to alcohol; marijuana, sinsemilla and hashish were combined to
represent marijuana use. Marijuana exposure was expressed as average daily joints or ADJ.
Tobacco use was measured as the number of cigarettes smoked per day. Use of other illicit
drugs such as cocaine, amphetamines, barbiturates, hallucinogens, etc. was also assessed;
Cocaine use was dichotomized for this analysis (any/none) and use of any of the other illicit
drugs was combined into one variable representing other illicit drug use (any/none).

Current and lifetime psychiatric disorders were assessed in the mothers and offspring with
the Diagnostic Interview Schedule-IV (DIS-IV) 32 at the 16-year follow-up. The DIS-IV is a
structured interview using DSM-IV criteria 15 that is appropriate for use with lay
interviewers. The interviewers were trained to administer the computerized DIS-IV as an
interview by a trained and experienced clinician. DIS-IV interviews were audiotaped;
reliability of the interview administration was maintained through weekly review of a
random selection of audiotaped, de-identified interviews to ensure that the protocol standard
was maintained. In response to any deviation in the interview administration, staff was
immediately retrained to the protocol standard. The adolescents and mothers were
interviewed separately regarding their own history of symptoms.

We created a measure of the home environment to parallel the Home Observation for
Measurement of the Environment-Short Form (HOME) 34 designed for younger children
and used in earlier phases. The correlation (r) between the created measure and the HOME
at age 14 was 0.3. The adolescents were asked whether their biological father or other male
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adult was involved in their life, whether they regularly ate meals with their family,
participated in family activities and did household chores. In addition, they reported on their
participation in sports, school activities, music, and hobbies. Each of these activities was
given one point on a scale. Scores ranged from 1–10, with higher scores reflecting a more
optimal home environment.

Positive and negative events were assessed using a scale adapted from the PERI Life Events
Scale 35. From a list of 34 common life events, the mothers indicated which had occurred in
the past year. The number of endorsed events was summed.

Race was based on maternal report at delivery. At all phases, the mothers reported on their
marital status, education, work status, and monthly family income. Child IQ was measured
using the Stanford Binet Intelligence Scale (SBIS). 36 The adolescents rated their parents
using the My Parents questionnaire 37, which assesses parental acceptance and involvement,
strictness and supervision, and psychological autonomy granting.

Data Analysis
To maximize the sample size, we restricted our focus to first and third trimester alcohol
exposure. Fewer women participated in the second trimester assessment and alcohol use at
this phase was highly correlated with third trimester use. We evaluated exposure to first
trimester cocaine and to other illicit drugs but did not analyze the data on third trimester
exposures to these drugs since there were too few users.

Significant differences were identified for adolescents with and without a CD diagnosis in 1)
demographic variables at enrollment and 16 years, 2) prenatal exposure to alcohol, tobacco,
marijuana, cocaine and other illicit drugs, and 3) measures of parenting practices (youth
report), home environment, and past-year life events (maternal report). Conservatively, we
included variables that were related to CD at p < 0.10 in a multivariable logistic model to
identify independent predictors of a lifetime CD diagnosis in the adolescents. To test for
consistency in covariate selection, the logistic regression was repeated using backward
elimination with the same results.

For the subset of mother-child pairs (n=487) on which we had diagnostic assessments for
both biological mothers and offspring, associations between maternal lifetime psychiatric
diagnoses and adolescent CD diagnosis were tested for statistical significance using chi-
squares. This allowed us to consider the contribution of genetic liability for deviant
behaviors. Maternal lifetime diagnoses with p-values < 0.10 were included in a multivariate
logistic regression model along with variables identified as significantly related to CD
diagnosis.

Results
The study began in 1982. The sample is representative of the population attending the
prenatal clinic. At study enrollment, 73% of the women had completed high school, 26%
were working or going to school. Their average monthly income was $346; average age was
23 years (range 18–42); 55% were African-American, and 68% were single. The mean
alcohol use was 0.6 drinks/day (range 0–20); mean marijuana use was 0.4 joints/day (range
0–9); mean number of cigarettes was 8/day (range 0–50); 8% of the women reported illicit
drug use other than marijuana, and 3% reported cocaine use.

At the 16-year follow-up, the average age of the mothers was 41 years (range 19–79), 50%
were married or living with a male partner and 72.5% worked or attended school. They had,
on average, 12.2 years of education; the average monthly household income was $2134, and
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the women reported an average of three life events in the past year. Fifty-five percent of the
mothers met criteria for a lifetime DSM-IV diagnosis including Conduct Disorder (9.5 %),
Antisocial Personality Disorder (ASPD; 5.8 %), and any Substance Use Disorder (SUD;
27%).

The average age of the adolescents was 16.8 years (range 15.9–19.2), mean IQ was 91.8,
and grade in school was 10.8. Sixteen percent did not live with their biological mother. The
lifetime prevalence of CD was 11.7% and 5% met criteria for a current diagnosis. Age of
CD onset ranged from 5 to 16 years.

In the bivariate analyses, CD diagnosis was significantly related to gender (Table 1). Nearly
60% of those with the diagnosis were male, compared to 46% of those without CD (chi-
square = 4.6, p < .05). Mothers of offspring with CD were marginally less likely to have
been married when their child was born (chi square = 3.2, p < .10). Youth who rated their
parents as more strict (t = 3.1, p< .005) and more involved (t = 2.9, p < .005) were less likely
to have CD. Home environment, used as a continuous measure (range, 1–10), was less
optimal among adolescents with CD (mean 5.34) compared with youth without CD (mean
6.07) (t=3.25, p=.005). Adolescents whose mothers reported a greater number of life events
in the past year were more likely to have a CD diagnosis than those whose mothers reported
fewer events (3.7 vs. 2.8, t = 3.4, p = .005) (Table 1).

The relation of PAE to CD was not linear, so we categorized PAE as none (ADV=0), light
(ADV≤0.4), moderate (0.4<ADV≤0.89) (Figure 1), and heavy (ADV>0.89), and assessed
the bivariate associations between PAE and CD at each level. The category (ADV>0.89) is
equivalent to drinking one or more alcoholic drinks per day. This was calculated using the
formula: 7 drinks/week X 4 weeks/month)/ 31 days/month. Thirty-six percent of children
with CD were exposed to at least one drink/day during the first trimester compared to 16%
among the adolescents who did not have CD (Fisher’s Exact = 14.7, p = 0.002). There were
no significant differences at lower levels of exposure. Therefore, in the multivariate analysis,
PAE was dichotomized at 1 or more drinks/day. Third trimester alcohol use did not predict
offspring CD. Mothers who smoked cigarettes at the rate of a half a pack or more/day during
the first trimester were marginally more likely to have an adolescent with CD (chi-square =
2.86, p = 0.09). Exposure to marijuana, cocaine or other illicit drugs during gestation did not
increase the risk of CD (Table 2). The relation of first and third trimester binge drinking to
CD was not significant (data not shown).

In the multivariate model, PAE (ADV>0.89) during the first trimester significantly increased
the likelihood of CD in the 16-year-old offspring (Odds Ratio (OR) = 2.74; 95% Confidence
Interval (CI) = 1.50–5.01). Other significant predictors included strict parenting (OR = 0.90;
CI = 0.83–0.96) and past year life events (OR = 1.20; CI = 1.07–1.34) (Table 3).

In the subset of 487 biological mother-child pairs, six maternal disorders including lifetime
alcohol dependence and sedative/hypnotic/opiate dependence were significantly associated
with adolescent CD in the bivariate analyses (Table 4). The multivariate model above was
rerun with these six variables included. In the multivariate model, maternal lifetime history
of sedative/hypnotic/opiate dependence was significantly related to the adolescent's risk of
having a CD diagnosis (OR = 4.93, 95% CI = 1.60–15.2) while maternal lifetime alcohol
dependence was not. First trimester PAE (ADV>0.89) remained the strongest predictor of
CD in the adolescents (OR = 2.47; 95% CI = 1.3–4.7). Parental strictness and supervision
also significantly predicted having a CD diagnosis (OR = 0.88; 95% CI = 0.82–0.95) in this
multivariate model, and past-year life events (OR = 1.19, 95% CI =1.06–1.33) were
marginally related to CD.
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Discussion
Adolescents exposed to an average of one or more drinks of alcohol per day in the first
trimester of pregnancy were three times more likely to meet criteria for a lifetime diagnosis
of CD than were adolescents whose mothers drank less than that amount or abstained. This
finding was consistent whether we used the full cohort of mothers, caregivers, and
adolescents, or the subgroup of adolescents who were living with their biological mother.
The effect of PAE on CD was significant after controlling for maternal, family and
environmental factors. This result agrees with the few previous reports of the association
between CD and PAE.18,19

There are a number of confounders that must be considered before this result can be
considered reliable. Among these are 1) the association between maternal substance use, and
familial transmission of CD and SUDs, 2) the effects of postnatal environmental factors, and
3) the effects of prenatal tobacco and other substances.

Genetic studies have demonstrated the familial transmission of CD 25, 26 and of SUDs.
Moreover, parents with SUDs can transmit disruptive behavior to the offspring. 38 Because
of this, researchers have argued that there is an underlying vulnerability across externalizing
disorders. 24, 25, 27, 39 In our cohort, the mothers of offspring with CD had a significantly
higher rate of SUDs in the bivariate analyses, but PAE remained a significant predictor of
offspring CD after controlling for SUDs in the multivariate analyses. Similar findings have
been reported by other researchers. 10, 14 The rates of maternal CD did not differ between
the offspring with CD and those without CD. Unfortunately, data are not available on the
fathers of these adolescents, but maternal CD and ASPD did not affect the association
between PAE and CD in this cohort. Thus, the role of heredity, at least from the mothers,
was not strong.

Environmental factors also play a significant role in the development of CD. We controlled
for the environment by including other prenatal exposures and measures of the postnatal
environment in the model. After controlling for these factors, the effects of PAE on CD
remained significant. This result has also been reported by other researchers. Although we
controlled for SES, it is difficult to evaluate the effects of SES in this cohort as almost all of
the mothers were lower SES.

There was a significant effect of gender at the bivariate level, but not in the multivariate
analyses, which is at odds with the epidemiology of CD. 16 PAE, however, has a biological
effect, which may not differ by gender. We also found a significant association between a
maternal lifetime history of sedative/hypnotic/opiate dependence among the biological
mothers and CD in the offspring. This result is based on small numbers and may not be
reliable, and it did not affect the association between PAE and CD.

The association between PAE and CD was not linear and was significant only above the
level of one or more drinks/day during the first trimester. This could suggest a threshold
effect. An alternative explanation is that at higher levels of PAE, the exposure is sufficient to
lead to multiple symptoms and a diagnosis of CD, while fewer symptoms of CD are
expressed at lower levels. This parallels the findings for FAS where lower levels of exposure
predict symptoms, but the number and severity of symptoms are not sufficient to reach
criteria for FAS. The evidence in the literature supports the latter explanation. Sood et al. 12

found that at lower levels of PAE, the symptoms were less severe than at moderate and
higher levels; other researchers found a dose-response relation between PAE and conduct
problems. 14
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Women who use alcohol while pregnant are more likely to use other substances 40.
Investigators have reported a significant association between prenatal tobacco exposure and
externalizing behaviors. 20, 21 After controlling for PTE and other illicit drugs, the
significant association between PAE and CD remained. Other investigators have also found
that the effects of PTE were not significant when they controlled for factors such as PAE
and/or maternal psychopathology. 22, 23 In this cohort, PAE was a significant predictor of
CD after controlling for PTE and other prenatal substance exposures.

This study has limitations. The sample was from a prenatal clinic and the mothers were
generally lower SES. The lifetime prevalence of CD was 11.7%, which is within the range
of 9% 16 and 9.5% 17 reported by population samples. Few women had SUDs and although
we had the entire spectrum of use, the level of alcohol, tobacco, and other substance use was
mostly light to moderate. We did not have information about the psychiatric status of the
biological fathers and were unable to control for this variable.

The data from this study are longitudinal, thus we avoid the bias of retrospective reporting
of substance use during pregnancy over lengthy periods. The clinic population was half
African-American and half white, and the sample reflects that distribution. Subject retention
has been excellent: 78% of the birth cohort was assessed at the 16-year follow-up, and
attrition bias has been kept to a minimum. Moreover, these analyses used a diagnostic
measure rather than a symptom scale and considered the effects of other prenatal substance
exposures as well as maternal psychopathology, parenting practices, and quality of the home
environment.

In summary, we have shown that prenatal alcohol exposure above the level of 1 drink/day
predicts a three-fold increase in the rate of Conduct Disorder in exposed offspring at 16
years of age. This finding was stable after controlling for other covariates including other
prenatal exposures and maternal psychopathology. This finding has been noted before, but
usually only with symptom measures and/or in specially chosen populations.

From a clinical perspective, PAE should be considered as another risk factor for Conduct
Disorder. The next steps in research should be to define the interactions between prenatal
exposures, environmental factors, and heritability. This would allow a more complete
picture of the relations between PAE and CD. From a public health perspective, while the
effects of PAE are small, they are significant on a population basis.
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Figure 1.
First Trimester Average Daily Volume of Alcohol
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Table 1

Sample Characteristics by Lifetime Conduct Disorder Diagnosis at Age 16

Adolescent Conduct
Disorder

No
N=505

Yes
N=67

  p

Child Measures

Race (% Caucasian) 45.7 43.3 NS

Gender (% male) 45.7 59.7 χ2=4.6, p<.05

Child’s age at 16 year phase (mean) 16.9 16.8 NS

Stanford Binet Composite Score 91.9 91.4 NS

Maternal Measures

Maternal marital status

At delivery (% married) 36.4 25.4 χ2=3.2, p<.10

 At 16- year phase (% married) 39.5 35.9 NS

Maternal education level (mean)

First Trimester 11.8 11.6 NS

At 16-year phase 12.2 12.0 NS

Mother’s work/school status

In pregnancy (% working) 26.7 19.4 NS

At 16-yr phase (% working) 72.4 73.4 NS

Household Income/month (mean)

At delivery 329 289 NS

At 16-year phase 2148 2029 NS

Family history of alcohol problems (%) 76.6 79.1 NS

Parental Strictness 19.0 17.4 t=3.1, p<.005

Parental Involvement 30.3 28.6 t=2.9, p<.005

Parental Autonomy 24.2 23.5 NS

Mother's age (mean)

At delivery 23.0 22.9 NS

At 16-year phase 41.3 40.1 NS

Home environment scale (mean) 6.07 5.34 t=3.5, p<.005

Life events in past year (mean) 2.8 3.7 t=3.4, p<.005

Note: NS = not significant.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Larkby et al. Page 13

Ta
bl

e 
2

Pr
en

at
al

 E
xp

os
ur

es
 b

y 
A

do
le

sc
en

t C
on

du
ct

 D
is

or
de

r D
ia

gn
os

is
 a

t A
ge

 1
6

A
do

le
sc

en
t C

on
du

ct
 D

is
or

de
r

D
ia

gn
os

is

N
o

Y
es

A
lc

oh
ol Fi

rs
t t

rim
es

te
r A

D
V

N
%

N
%

N
on

e
18

5
36

.6
22

32
.8

p=
0.

00
2a

> 
0 

- ≤
 0

.4
0

16
2

32
.1

13
19

.4

>0
.4

 - 
≤ 

0.
89

78
15

.4
8

11
.9

> 
0.

89
80

15
.8

24
35

.8

Th
ird

 T
rim

es
te

r A
D

V

N
on

e
35

1
69

.5
42

62
.7

p=
0.

55

> 
0 

- ≤
 0

.4
0

12
0

23
.8

20
29

.9

>0
.4

 - 
≤ 

0.
89

15
3.

0
3

4.
5

> 
0.

89
19

3.
8

2
3.

0

C
ig

ar
et

te
 S

m
ok

in
g

Fi
rs

t T
rim

es
te

r

N
on

e 
to

 <
 ½

 p
ac

k 
pe

r d
ay

34
6

68
.5

39
58

.2
p=

0.
09

≥
 ½

 p
er

 d
ay

15
9

31
.5

28
41

.8

Th
ird

 T
rim

es
te

r

N
on

e 
to

 <
 ½

 p
ac

k 
pe

r d
ay

32
8

65
.0

40
59

.7
p=

0.
40

≥
 ½

 p
er

 d
ay

17
7

31
.5

27
40

.3

M
ar

iju
an

a Fi
rs

t T
rim

es
te

r

N
on

e
30

7
59

.4
38

65
.7

p=
0.

80

Li
gh

t >
0 

– 
0.

4 
jo

in
ts

/d
ay

92
19

.6
13

19
.4

H
ea

vy
 >

 .4
 jo

in
ts

/d
ay

10
6

21
.0

16
23

.9

Th
ird

 T
rim

es
te

r

N
on

e
40

8
80

.2
54

80
.6

p=
0.

24

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Larkby et al. Page 14

A
do

le
sc

en
t C

on
du

ct
 D

is
or

de
r

D
ia

gn
os

is

N
o

Y
es

Li
gh

t >
0 

– 
0.

4 
jo

in
ts

/d
ay

52
10

.3
10

19
.4

H
ea

vy
 >

 .4
 jo

in
ts

/d
ay

48
9.

5
3

23
.9

C
oc

ai
ne

Fi
rs

t T
rim

es
te

r

N
o 

us
e

48
8

96
.6

66
98

.5
p=

0.
24

U
se

17
3.

4
1

3.
01

O
th

er
 Il

lic
it 

D
ru

gs
.

Fi
rs

t T
rim

es
te

r
p=

0.
82

N
o 

us
e

46
3

91
.7

61
91

.0

U
se

42
8.

3
6

8.
4

N
ot

e:
 A

D
V

 =
 A

lc
oh

ol
 D

ai
ly

 V
ol

um
e

a D
et

er
m

in
ed

 u
si

ng
 C

hi
-s

qu
ar

e 
an

d 
Fi

sh
er

’s
 e

xa
ct

 te
st

.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Larkby et al. Page 15

Table 3

Multivariate Models: Significant Predictors of Adolescent Lifetime Conduct Disorder Diagnosis

Odds
Ratio

95% CI of Odds
Ratio

Biological Mothers and Current Caregivers (n=572)

Strict parenting 0.90 0.83 0.96

Life events 1.20 1.07 1.34

First trimester alcohol exposure (ADV> 0.89) 2.74 1.50 5.01

Biological Mothers Only (n=487)

Strict parenting 0.88 0.82 0.95

First trimester alcohol exposure (ADV>0.89) 2.47 1.30 4.69

Lifetime history of Sedative/Hypnotic/Opiate Dependence 4.93 1.60 15.2

Note: ADV = Alcohol Daily Volume; CI = confidence interval.
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Table 4

Maternal Lifetime Diagnoses by Adolescent Conduct Disorder Diagnosis

Adolescent Conduct
Disorder (%Positive)

Mother’s Lifetime DSM-IV Diagnosis (% Yes) No
N=428

Yes
N=59 P

Conduct Disorder 9.1 8.5 NS

Antisocial Personality 5.2 5.1 NS

Major Depression 35.0 39.0 NS

Posttraumatic Stress Disorder 15.0 22.0 NS

Generalized Anxiety 10.0 13.6 NS

Alcohol
 Dependence 12.2 22.0 p<.05

 Abuse 6.6 3.4 NS

 Withdrawal 2.6 8.5 p<.05

Cannabis
 Dependence 5.2 3.4 NS

 Abuse 3.5 1.7 NS

Cocaine
 Dependence 7.3 15.3 p<.05

 Withdrawal 5.2 11.9 p<.05

 Abuse 1.2 0 NS

Amphetamine/PCP/Hallucinogen/Other Illicit
Drug
 Dependence 2.1 3.4 NS

 Withdrawal 1.9 3.4 NS

 Abuse 1.6 1.7 NS

Sedative/Hypnotic/Opiate
 Dependence 2.1 10.2 p<.005

 Opiate Withdrawal 2.3 8.5 p<.05

 Abuse 0.7 1.7 NS

Note: NS = Not significant.
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