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Objective: Children of fathers with sub-
stance use disorders are at increased risk
for psychopathology, including conduct
disorder, attention deficit hyperactivity
disorder (ADHD), major depressive disor-
der, and anxiety disorders. This study ex-
amined the distinct influences of parent
substance use disorder and other psycho-
pathology in the transmission of the risk
for psychopathology to their children.

Method: The subjects were 1,167 chil-
dren (ages 6–14 years; 62% were male,
38% were female) from 613 families re-
cruited according to a high-risk paradigm.
Of these families, 294 had fathers with a
substance use disorder (high-risk group),

and 319 had fathers without a substance
use disorder or other mental disorder (low-
risk group). In all families, father, mother,
and children were directly assessed.
Mixed-effects ordinal regression analyses
controlled for the nested data structure.

Results: For conduct disorder, ADHD,
major depression, and anxiety disorders,
the results indicated that the predominant
predictor of specific mental disorders in
offspring was a history of the correspond-
ing disorders in both parents.

Conclusions: These results support spe-
cific parent-child transmission for child-
hood psychopathology.

(Am J Psychiatry 2004; 161:685–691)

The children of parents with substance use disorders,
compared with reference children, have greater liability
for psychopathology (i.e., mental disorders other than
substance use disorders). Studies have reported increases
in mental disorders among children of parents with sub-
stance use disorders (1–4). Such children and correspond-
ing families have therefore been considered “high risk” (5).
Specific disorders observed at increased rates in the chil-
dren of parents with substance use disorders include con-
duct disorder, attention deficit hyperactivity disorder
(ADHD), major depressive disorder, and anxiety disorders
(1, 2, 6). These specific forms of offspring psychopathol-
ogy have thus been definitively shown to be associated
with parental substance use disorder.

The extent to which these mental disorders in offspring
are a consequence of parental substance use disorders or
more specifically associated with corresponding parental
psychopathology remains an open question. Parents with
substance use disorders typically have had other mental
disorders. Analogous to their children, fathers with sub-
stance use disorders often have childhood histories of
conduct disorder and ADHD as well as major depressive
disorder and anxiety disorders (7). Paternal-maternal con-
cordance for specific mental disorders is common, in part
due to assortative mating, and may increase risk in off-
spring for like disorders (8–10).

Several studies have examined the extent to which psy-
chopathology in children is more closely related to paren-
tal substance use disorders or to other mental disorders.
Using a high-risk design strategy similar to that for the

study reported here, Merikangas and colleagues (8, 11, 12)
studied parent-to-child transmission of psychopathology
risk in the children of parents with substance use disor-
ders, anxiety disorders, or no history of psychiatric disor-
ders. The study group included 192 offspring, age 7–17
years, from 126 families. Parents and children were di-
rectly interviewed. The results indicated a strong family
aggregation for anxiety disorders. Maternal substance use
disorders and paternal antisocial personality disorder
were associated with offspring conduct disorder. Parent
psychopathology did not predict ADHD. The study had
several limitations, including lack of assessment of paren-
tal history of childhood conduct disorder and ADHD, the
presence of substance use disorders in some adolescent
offspring, and lack of consideration of the clustering of
offspring within families in the primary statistical analy-
ses. Including offspring with substance use disorders in-
troduces possible contamination from the onset of sub-
stance use disorder leading to psychopathology (13–15).

In a study of parents (N=892) and siblings (N=1,149) of
probands with cocaine and opioid disorders (16), mater-
nal depression and anxiety disorders were associated with
these disorders in offspring. The study focused on lifetime
diagnoses in adults, did not distinguish childhood from
substance use disorder-induced disorders, and relied pri-
marily on family informant data, which may be less valid
than direct interviews (17).

Another study design considered the effects of specific
parental characteristics through subject selection tech-
niques. Schuckit and colleagues (18) examined offspring
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(ages 7–22) of parents with alcohol use disorders (N=37),
with a family history of alcohol use disorders only in ex-
tended family members (N=68), or with no family history
of alcohol use disorders (N=57). The study excluded fami-
lies where either parent had antisocial personality disor-
der. These groups were not significantly different in terms
of offspring psychopathology, indirectly suggesting that
parental antisocial personality disorder may have a major
impact on psychopathology in offspring. The small sam-
ple may not have yielded sufficient statistical power to re-
veal relevant relationships. In a report on a subset of sub-
jects included here, Moss and colleagues (19) reported
that offspring of fathers with substance dependence and
antisocial personality disorder had higher levels of psy-
chopathology than did offspring of fathers with substance
dependence without antisocial personality disorder and a
comparison offspring group. Neither of these studies di-
rectly examined the relationship between parent and child
on corresponding mental disorders.

The aim of this study was to determine the extent to
which parental substance use disorder and other mental
disorders were associated with offspring psychopathology.
The hypothesis was that the strongest predictors of spe-
cific mental disorders in offspring would be the corre-
sponding disorders in the parents. Study methodological

features included 1) direct assessment of all fathers, moth-
ers, and children; 2) assessment of childhood conduct dis-
order and ADHD in parents as well as offspring; 3) inclu-
sion only of children in developmental periods before the
onset of substance use disorders; and 4) a sufficiently large
sample to comprehensively examine these relationships
with mixed-effects ordinal regression.

Method

Participants

Children (N=1,167) from 613 families were recruited through
their biological fathers. Recruitment occurred through multiple
sources, including substance abuse and other psychiatric treat-
ment programs, social service agencies, newspaper and radio ad-
vertisements, and a sampling frame purchased from a marketing
firm. Written informed consent was obtained from fathers and
mothers, and assent was obtained from minor children. The
study was approved by the University Human Subjects Institu-
tional Review Board.

Families were classified into two groups on the basis of paternal
substance use disorder history: 1) high-risk families were those in
which the father had a substance use disorder (N=294); 2) low-risk
families were those in which the father had no substance use dis-
order (N=319). Fathers were considered to have a substance use
disorder if they ever met DSM-III-R criteria for abuse or depen-
dence involving substances other than nicotine, caffeine, or alco-
hol. Other mental disorders and the latter substance use disorders

TABLE 1. Demographic and Clinical Characteristics of Families at High and Low Risk of Transmitting Psychopathology to
Offspringa

Characteristic High-Risk Families Low-Risk Families Analysis
N %b N %b χ2 df p

Ethnicity 8.6 2 0.01
European American 200 68 248 78
African American 87 30 62 19
Other 7 2 9 3

Offspring gender 4.9 1 0.03
Male 361 65 362 59
Female 192 35 252 41

N %b N %b Odds Ratio 95% CI p
Paternal diagnoses

Childhood conduct disorder 112 38 13 4 12.0 6.5–22.0 <0.001
Childhood ADHD 33 11 4 1 10.4 3.6–30.1 <0.001

Maternal diagnoses
Substance use disorders 117 40 32 10 5.0 3.2–7.8 <0.001
Antisocial personality disorder 10 3 4 1 1.7 0.5–5.8
Childhood conduct disorder 24 8 5 2 4.0 1.5–10.8 <0.01
Childhood ADHD 12 4 4 1 2.6 0.8–8.2
Major depressive disorder 119 41 77 24 2.1 1.4–3.0 <0.001
Anxiety disorder 96 33 63 20 1.9 1.3–2.8 <0.01

N %b N %b Beta Estimate SE z p
Offspring diagnoses

Conduct disorder 27 2.3 4 0.3 1.9 0.64 3.0 0.003
ADHD 86 7.4 49 4.2 0.7 0.24 2.7 0.006
Major depressive disorder 28 2.4 11 0.9 1.4 0.55 2.5 0.02
Anxiety disorder 95 8.1 72 6.2 0.5 0.21 2.5 0.02

a Risk was classified on the basis of paternal history of substance use disorder. High-risk group: father at any time met DSM-III-R criteria for
abuse or dependence of substances other than nicotine, caffeine, or alcohol. Low-risk group: father never met DSM-III-R criteria for any sub-
stance use or other axis I disorder.

b Percentages for ethnicity and maternal and paternal diagnoses are based on the total number of families in the group (high risk: N=294, low
risk: N=319). Percentages for offspring gender and diagnoses are based on the total number of children in the group (high risk: N=553, low
risk: N=614).
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were not exclusionary criteria for the high-risk group. The fathers
in the low-risk group had never met DSM-III-R criteria for any
substance use disorder or any other major adulthood axis I mental
disorder. (This sample includes additional families and sibling
data not reported in prior reports [1, 19].)

A comparison of the high-risk and low-risk groups in terms of
demographic variables is presented in Table 1. According to the
Hollingshead two-factor index (20), calculated as a continuous
variable, high-risk families had lower socioeconomic status
(mean=36.4, SD=12.3) than did low-risk families (mean=44.1,
SD=13.8) (t=7.3, df=610, p<0.001). High-risk families also had
slightly younger offspring (mean=10.7 [SD=2.0] versus 10.9 [SD=
2.0]; t=2.1, df=1165, p=0.04) and, as seen in Table 1, a lower pro-
portion of European American parents and a higher proportion of
male offspring. Subsequent analyses controlled for these charac-
teristics. The numbers of offspring per family were as follows: one
offspring (N=187 families); two (N=241); three (N=154); four (N=
27); five (N=4). High-risk and low-risk groups did not differ on this
variable (likelihood ratio=8.6, df=4, p=0.08).

Diagnostic Instruments

Diagnoses were made according to DSM-III-R, the most recent
DSM edition when the study was initiated. For children and par-
ents, information concerning substance use disorder was gath-
ered by a semistructured interview developed for this project (21),
which included questions from the Structured Clinical Interview
for DSM-III-R (SCID) (22). For parents, other mental disorders
were also assessed with the SCID. For children, other mental dis-
orders were assessed with the Schedule for Affective Disorders
and Schizophrenia for School-Age Children (K-SADS) (23). Diag-
noses were determined in a consensus conference by using the
best-estimate diagnostic procedure (24). Descriptions of rater
training and interrater reliabilities may be found in prior publica-
tions (1, 25).

Data Analyses

Parental psychopathology and demographic characteristics
were examined in relationship to four offspring psychopathol-
ogy variables: 1) conduct disorder, 2) ADHD, 3) major depressive
disorder, and 4) anxiety disorders. Conventional statistics as-
sume that each subject or “observation” is independent of other
observations. This assumption is violated in studies where mul-
tiple children from a family are included, typically increasing
type II error. Data with this structure are described as nested
with children grouped or nested within families. Hedeker and
Gibbons (26) have developed statistical software applicable to
testing hypotheses with dichotomous response variables and
nested data using mixed-effects ordinal regression (MIXOR:
http://tigger.uic.edu/~hedeker/mix.html). Using this proce-
dure, family clusters of offspring mental disorders were examined
by intraclass correlation coefficients (ICC). For each of the four
aforementioned mental disorders, univariate and multivariate
models were examined. In the univariate models, mixed-effects
ordinal regression (MIXOR) models examined relationships be-
tween each individual parent mental disorder and each of the
four child psychopathology variables, with family cluster and de-
mographic variables included as covariates. For sex, female was
coded 1, and male was coded 2. Note that there were an insuffi-
cient number of cases in the ethnic category “other” for these
subjects to be considered as an independent group, and therefore
ethnic group was summarized as a two-class variable (i.e., white=
1, other=2). Socioeconomic status was included as a continuous
variable. To control type I error, a Bonferroni-corrected signifi-
cance level of 0.008 (0.05/6 diagnoses for each parent) was used in
interpreting these univariate analyses. A multivariate MIXOR
model was constructed for each offspring mental disorder by first
including all paternal and maternal mental disorders and pro-

ceeding by backward elimination until only parental mental dis-
orders with statistically significant relationships with the child
outcome variable remained.

Results

Fathers in high-risk families were defined by the pres-
ence of a substance use disorder history and were charac-
terized by high rates of antisocial personality disorder (N=
73, 25%), major depressive disorder (N=85, 29%), and anx-
iety disorders (N=63, 21%). Among fathers in low-risk fam-
ilies, substance use disorder and other adulthood mental
disorders were absent by definition. Other parent mental
disorders in high-risk and low-risk groups were compared
with standard logistic regression, with socioeconomic
status, age, ethnic group, and sex included as covariates
(Table 1). High-risk fathers, compared with low-risk fa-
thers, had higher rates of childhood conduct disorder and
ADHD. Compared with low-risk mothers, high-risk moth-
ers were characterized by higher rates of substance use
disorders, conduct disorder, major depressive disorder,
and anxiety disorders. Mental disorders of offspring in the
high-risk and low-risk groups were compared by using
MIXOR, with family cluster, socioeconomic status, age,
ethnic group, and sex included as covariates. Offspring
conduct disorder, ADHD, major depressive disorder, and
anxiety disorders were all significantly more common in
the high-risk group than in the low-risk group.

Among children, three combinations of mental disor-
ders were present in more than one or two cases. ADHD
and conduct disorder comorbidity was present in 13 high-
risk children (2.4%) and one (0.2%) low-risk child. Anxiety
disorder and major depressive disorder comorbidity was
present in 13 high-risk children (2.4%) and six (1.0%) low-
risk children. ADHD and anxiety disorder comorbidity
was present in 20 high-risk children (3.6%) and five (0.8%)
low-risk children. For each of these comorbid conditions,
the MIXOR statistical procedures failed to converge for the
comparison of the high-risk and low-risk groups with fam-
ily cluster and demographic variables as covariates. This
indicated that the sample size in this context was insuffi-
cient to examine other models.

Father-Mother Psychopathology Associations

The statistical associations between father and mother
on substance use disorders and their other mental disor-
ders are presented in Table 2. The associations between
mother and fathers on mental disorders were determined
by phi coefficients with Bonferroni correction for multiple
tests (0.05/5=0.01). The strongest statistical relationship
was between substance use disorders in the father and
substance use disorders in the mother. Substance use dis-
order in the father was also significantly associated with
conduct disorder, major depressive disorder, and anxiety
disorders in the mother. Substance use disorder in the
mother was significantly associated with antisocial per-
sonality disorder, conduct disorder, and major depressive
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disorder in the father. Major depressive disorder in the fa-
ther was significantly associated with conduct disorder,
major depressive disorder, and anxiety disorders in the
mother. Conduct disorder in the father was significantly
associated with anxiety disorders in the mother.

Parent-Child Psychopathology Associations

The univariate statistical associations for relationships
between mental disorders in individual parents and off-
spring mental disorders are presented on the left in Table
3. A multivariate MIXOR statistical model was developed
for each offspring mental disorder, with the aforemen-
tioned backward elimination procedure used to develop a
parsimonious model. The final models are presented on
the right in Table 3. All models included family cluster, so-
cioeconomic status, offspring age, ethnic group, and sex
as covariates.

Offspring conduct disorder clustered in families (ICC=
0.45, p<0.001) and was significantly more common in
male offspring. For offspring conduct disorder, significant
univariate associations were noted for substance use dis-
orders, antisocial personality disorder, and conduct disor-
der in the father as well as conduct disorder in the mother.
The final multivariate model for offspring conduct disor-
der included only conduct disorder in the father and con-
duct disorder in the mother. In other words, after family
cluster was controlled, socioeconomic status, age, sex,
and conduct disorder in both the father and mother, pa-
rental substance use disorders and other mental disorders
were not significantly associated with offspring conduct
disorder.

Offspring ADHD clustered in families (ICC=0.26,
p<0.001) and was also more common among male off-
spring. For offspring ADHD, significant associations were
noted for substance use disorders and ADHD in the father.
The final multivariate model for offspring ADHD included
only ADHD in the father and ADHD in the mother.

Offspring major depressive disorder clustered in fami-
lies (ICC=0.41, p<0.001) but was not significantly associ-
ated with gender. For offspring major depressive disorder,
significant univariate associations were noted for antiso-

cial personality disorder, major depressive disorder, and
conduct disorder in the father as well as major depressive
disorder in the mother. The final multivariate model for
offspring major depressive disorder included only major
depressive disorder in the father and major depressive dis-
order in the mother.

Offspring anxiety disorders clustered in families (ICC=
0.20, p<0.001) and were not significantly associated with
gender. For offspring anxiety disorders, significant
univariate associations were noted for anxiety disorders,
antisocial personality disorder, conduct disorder, and
ADHD in the father as well as anxiety disorders and major
depressive disorder in the mother. The final multivariate
model for offspring anxiety disorders included only anxi-
ety disorders in the mother and anxiety disorders in the
father.

Discussion

These results provide evidence consistent with disorder-
specific risk transmission for psychopathology from parent
to child. For each offspring mental disorder—which here
included conduct disorder, ADHD, major depressive disor-
der, and anxiety disorders—the corresponding diagnoses
in mother and father were the only parent mental disorders
significantly contributing to each MIXOR model. After con-
sidering like mental disorders and demographic variables,
parent substance use disorders did not significantly con-
tribute to explaining offspring psychopathology. Studies
using other types of populations and alternate study de-
signs have similarly indicated specificity of familial aggre-
gation for antisocial behavior (27), anxiety disorders (11,
12), and mood disorders (28, 29), as well as substance use
disorders (12). The results presented here incorporate sev-
eral notable methodological refinements relative to previ-
ous studies on the transmission of psychopathology from
parent to child in high-risk families and provide further ev-
idence for disorder-specific transmission.

The genetic and environmental mechanisms through
which paternal psychopathology and substance use disor-
ders influence offspring outcomes have yet to be fully de-

TABLE 2. Association Between Mental Disorders in Fathers and Mothers From Families at High and Low Risk of Transmit-
ting Psychopathology to Offspringa

Mental Disorder in the Mother

Mental Disorder in the Father

Substance Use 
Disorder

Antisocial 
Personality Disorder Conduct Disorder

Major Depressive 
Disorder Anxiety Disorder

χ2 Phi χ2 Phi χ2 Phi χ2 Phi χ2 Phi
Substance use disorder 70.5 0.34** 14.9 0.16** 21.0 0.19** 11.3 0.14* 4.5 0.09
Antisocial personality disorder 2.8 0.07 1.0b 0.05 0.0b 0.00 0.6b 0.03 0.2b –0.02
Conduct disorder 13.7 0.15** 2.2 0.06 1.0 0.04 6.0b 0.11* 0.5b –0.03
Major depressive disorder 16.5 0.16** 3.2 0.07 1.7 0.05 15.7 0.16** 0.3 0.02
Anxiety disorder 11.8 0.14* 6.7 0.10 7.0 0.11* 11.9 0.14* 2.1 0.06
a Risk was classified on the basis of paternal history of substance use disorder. High-risk group: father at any time met DSM-III-R criteria for

abuse or dependence of substances other than nicotine, caffeine, or alcohol. Low-risk group: father never met DSM-III-R criteria for any sub-
stance use or other axis I disorder.

b Value is a likelihood ratio rather than chi-square; these are for cells where expected counts less than five were encountered.
*p<0.01. **p<0.001.



Am J Psychiatry 161:4, April 2004 689

CLARK, CORNELIUS, WOOD, ET AL.

http://ajp.psychiatryonline.org

TABLE 3. Variables Contributing to Offspring Psychopathology in Families at High and Low Risk of Transmitting Psycho-
pathology to Offspringa

Offspring Disorder 
and Contributing Variable

Univariate Modelb Multivariate Modelc

Beta Estimate SE z p Beta Estimate SE z p
Conduct disorder 

Family cluster 4.7 0.82 5.8 <0.001 7.2 2.26 3.2 <0.001
Demographic characteristics

Age 0.3 0.14 1.8 0.08 0.3 0.14 2.4 0.02
Sex –1.6 0.73 –2.2 0.02 –1.6 0.71 –2.2 0.03
Socioeconomic status –0.1 0.03 –2.3 0.02 0.0 0.02 –1.1 0.30
Ethnic group 1.2 0.43 2.8 0.005 1.0 0.51 2.0 0.05

Paternal diagnoses
Substance use disorder 1.9 0.64 3.0 0.003
Antisocial personality disorder 1.7 0.52 3.4 0.001
Childhood conduct disorder 1.9 0.52 3.6 <0.0001 1.8 0.51 3.6 <0.001
Childhood ADHD 1.3 0.77 1.7 0.10
Major depressive disorder 0.0 0.66 –0.1 0.90
Anxiety disorder 0.5 0.62 0.8 0.40

Maternal diagnoses
Substance use disorder 0.8 0.55 1.5 0.10
Antisocial personality disorder 0.5 1.15 0.5 0.60
Childhood conduct disorder 1.4 0.46 3.0 0.003 1.6 0.57 2.8 0.005
Childhood ADHD
Major depressive disorder 0.1 0.48 0.3 0.80
Anxiety disorder –1.3 0.71 –1.9 0.06

ADHD
Family cluster 2.4 0.22 11.2 <0.0001 –0.7 0.93 –0.7 0.50
Demographic characteristics

Age 0.0 0.06 –0.5 0.60 0.0 0.06 –0.4 0.70
Sex –1.8 0.32 –5.7 <0.001 –1.8 0.33 –5.5 <0.001
Socioeconomic status 0.0 0.01 –1.8 0.07 0.0 0.01 –1.6 0.10
Ethnic group –0.1 0.26 –0.5 0.70 –0.2 0.28 –0.7 0.50

Paternal diagnoses
Substance use disorder 0.7 0.24 2.7 0.006
Antisocial personality disorder 0.3 0.29 1.0 0.30
Childhood conduct disorder 0.3 0.35 0.9 0.40
Childhood ADHD 1.6 0.42 3.7 <0.001 1.5 0.40 3.8 <0.001
Major depressive disorder 0.0 0.34 0.1 0.90
Anxiety disorder 0.1 0.35 0.4 0.70

Maternal diagnoses
Substance use disorder 0.4 0.28 1.5 0.10
Antisocial personality disorder 0.3 0.77 0.3 0.70
Childhood conduct disorder 1.1 0.46 2.3 0.02
Childhood ADHD 1.5 0.74 2.0 0.04 1.4 0.67 2.1 0.03
Major depressive disorder 0.2 0.25 0.7 0.50
Anxiety disorder 0.1 0.26 0.3 0.80

Major depressive disorder 
Family cluster 4.3 0.61 7.1 <0.001 10.3 2.40 4.3 <0.001
Demographic characteristics

Age 0.4 0.11 4.1 <0.001 0.5 0.13 4.0 <0.001
Sex 0.0 0.37 0.0 1.00 0.0 0.52 0.0 1.00
Socioeconomic status 0.0 0.02 –1.1 0.30 –0.1 0.44 –0.2 0.90
Ethnic group 0.3 0.45 0.6 0.60 0.0 0.02 –0.8 0.40

Paternal diagnoses
Substance use disorder 1.4 0.55 2.5 0.01
Antisocial personality disorder 1.4 0.49 2.9 0.004
Childhood conduct disorder 1.6 0.55 2.8 0.005
Childhood ADHD 0.6 0.76 0.7 0.50
Major depressive disorder 2.0 0.70 2.8 0.005 1.6 0.53 2.9 0.003
Anxiety disorder 0.5 0.62 0.8 0.40

Maternal diagnoses
Substance use disorder 0.6 0.53 1.1 0.30
Antisocial personality disorder 1.8 0.93 1.9 0.06
Childhood conduct disorder 1.4 0.81 1.8 0.07
Childhood ADHD 2.3 1.04 2.2 0.03
Major depressive disorder 1.5 0.52 2.9 0.003 1.2 0.45 2.6 0.009
Anxiety disorder 0.5 0.48 1.0 0.30

(continued)
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termined. Cadoret and colleagues (27) provided evidence
for a genetic pathway leading from parental antisocial
behavior to childhood antisocial behavior in offspring.
The finding here that the parents’ childhood antisocial
psychopathology phenotype was more predictive of the
analogous offspring characteristics than the parents’
adulthood phenotype suggests nonenvironmental trans-
mission consistent with a genetic hypothesis. Parent char-
acteristics also constitute environmental influences (30).

The study has several limitations. Retrospective assess-
ments of childhood and adolescent periods collected in
adult samples (i.e., parents) may be influenced by recall
bias. Parental perceptions of child behavior may also be
influenced by parental psychopathology (31, 32). The ex-
tent to which the children in the high-risk and low-risk
families are representative of their populations was also
not tested by this study, and replications of these findings
will be needed with samples acquired by other methods.
The characteristics of high-risk families present chal-
lenges to the accrual of the substantial samples with par-
ticipation of both parents. In this sample, the numbers of
subjects with specific combinations of comorbid mental
disorders were insufficient for investigation with MIXOR.
Further exploration of parent-child transmission of co-
morbid conditions may be feasible with larger samples or
study designs focusing on this issue.

The statistical associations demonstrated in this study
are necessary but not sufficient for inferring causal rela-

tionships (33). Nevertheless, studies utilizing observa-
tional data may suggest likely causal models (17, 34).
While these results do not lend themselves to a definitive
causal interpretation, the findings are sufficiently compel-
ling to inform hypotheses for further study.

Improved methods for identifying high-risk children are
needed. Among parents with substance use disorders,
parents with psychopathology may be more likely to have
offspring with corresponding psychopathology. This rela-
tionship may refine the identification of children at risk for
mental disorders and later substance use disorders (35–
37). Programs designed to avert substance use disorders
likely need to focus on the prevention and treatment of
childhood mental disorders to disrupt the link between
childhood mental disorders and substance use initiation
(38, 39). This demonstration of the specific transmission
of psychopathology risk from parent to child may further
refine the identification of children who may benefit from
preventive interventions.
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TABLE 3. Variables Contributing to Offspring Psychopathology in Families at High and Low Risk of Transmitting Psycho-
pathology to Offspringa (Continued)

Offspring Disorder 
and Contributing Variable

Univariate Modelb Multivariate Modelc

Beta Estimate SE z p Beta Estimate SE z p
Anxiety disorders

Family cluster 2.1 0.16 12.7 <0.001 3.2 0.71 4.4 <0.001
Demographic characteristics

Age 0.0 0.05 0.9 0.40 0.0 0.05 0.7 0.50
Sex 0.2 0.19 1.3 0.20 0.3 0.19 1.5 0.10
Socioeconomic status 0.0 0.01 –0.1 0.90 0.0 0.01 0.4 0.70
Ethnic group 0.0 0.23 –0.2 0.90 0.0 0.23 –0.2 0.90

Paternal diagnoses
Substance use disorders 0.5 0.21 2.5 0.01
Antisocial personality disorder 0.8 0.28 2.8 0.005
Childhood conduct disorder 0.6 0.23 2.7 0.007
Childhood ADHD 1.0 0.36 2.7 0.007
Major depressive disorder 0.5 0.26 2.1 0.04
Anxiety disorder 1.0 0.24 4.0 <0.001 0.9 0.24 3.8 <0.001

Maternal diagnoses
Substance use disorders 0.6 0.23 2.4 0.02
Antisocial personality disorder 1.1 0.66 1.7 0.09
Childhood conduct disorder 0.6 0.50 1.2 0.20
Childhood ADHD 0.9 0.56 1.6 0.10
Major depressive disorder 0.6 0.21 3.1 0.002
Anxiety disorder 1.1 0.20 5.4 <0.001 1.0 0.19 5.3 <0.001

a Risk was classified on the basis of paternal substance use disorder history. High-risk group: father at any time met DSM-III-R criteria for abuse
or dependence of substances other than nicotine, caffeine, or alcohol. Low-risk group: father never met DSM-III-R criteria for any substance
use or other axis I disorder.

b Examined relationship between variables and offspring disorders. For the relationships between specific offspring disorders and specific pa-
rental disorders, family cluster and demographic characteristics were included as covariates.

c Examined relationship between variables and offspring disorders by first including all parental diagnoses and then proceeding through back-
ward elimination until only disorders significantly associated with the offspring disorder remained. Family cluster and demographic charac-
teristics were included as covariates.



Am J Psychiatry 161:4, April 2004 691

CLARK, CORNELIUS, WOOD, ET AL.

http://ajp.psychiatryonline.org

References

1. Clark DB, Moss H, Kirisci L, Mezzich AC, Miles R, Ott P: Psycho-
pathology in preadolescent sons of substance abusers. J Am
Acad Child Adol Psychiatry 1997; 36:495–502

2. Hill SY, Muka D: Childhood psychopathology in children from
families of alcoholic female probands. J Am Acad Child Adol
Psychiatry 1996; 35:725–733

3. Schuckit MA, Smith TL: An 8-year follow-up of 450 sons of alco-
holic and control subjects. Arch Gen Psychiatry 1996; 53:202–
210

4. Sher KJ, Walitzer KS, Wood PK, Brent EE: Characteristics of chil-
dren of alcoholics: putative risk factors, substance use and
abuse, and psychopathology. J Abnorm Psychol 1991; 100:
427–428

5. Tarter R, Vanyukov M, Giancola P, Dawes M, Blackson T, Mez-
zich A, Clark DB: Epigenetic model of substance use disorder
etiology. Dev Psychopathol 1999; 11:657–683

6. Earls F, Reich W, Jung KG, Cloninger CR: Psychopathology in
children of alcoholic and antisocial parents. Alcohol Clin Exp
Res 1988; 12:481–487

7. Clark DB, Kirisci L, Tarter RE: Adolescent versus adult onset and
the development of substance use disorders in males. Drug Al-
cohol Depend 1998; 49:115–121

8. Dierker LC, Merikangas KR, Szatmari P: Influence of parental
concordance for psychiatric disorders on psychopathology in
offspring. J Am Acad Child Adol Psychiatry 1999; 38:280–288

9. Merikangas KR: Assortative mating for psychiatric disorders
and psychological traits. Arch Gen Psychiatry 1982; 39:1173–
1180

10. Vanyukov MM, Neale MC, Moss HB, Tarter RE: Mating assort-
ment and the liability to substance abuse. Drug Alcohol De-
pend 1996; 42:1–10

11. Merikangas KR, Avenevoli S, Dierker L, Grillon C: Vulnerability
factors among children at risk for anxiety disorders. Biol Psy-
chiatry 1999; 46:1523–1535

12. Merikangas KR, Dierker LC, Szatmari P: Psychopathology
among offspring of parents with substance abuse and/or anxi-
ety disorders: a high-risk study. J Child Psychol Psychiatry 1998;
39:711–720

13. Brown SA, Gleghorn A, Schuckit MA, Myers MG, Mott MA: Con-
duct disorder among adolescent alcohol and drug abusers. J
Stud Alcohol 1996; 57:314–324

14. Clark DB, Sayette M: Anxiety and the development of alcohol-
ism: clinical and scientific issues. Am J Addict 1993; 2:59–76

15. Fergusson DM, Lynsky MT, Horwood LJ: Alcohol misuse and ju-
venile offending in adolescence. Addiction 1996; 91:483–494

16. Luthar SS, Merikangas KR, Rounsaville BJ: Parental psychopath-
ology and disorders in offspring: a study of relatives of drug
abusers. J Nerv Ment Dis 1993; 181:351–357

17. Clark DB, Winters KC: Measuring risks and outcomes in sub-
stance use disorders prevention research. J Consult Clin Psychol
2002; 70:1207–1223

18. Schuckit MA, Smith TL, Radziminski S, Heyneman EK: Behav-
ioral symptoms and psychiatric diagnoses among 162 children
in nonalcoholic or alcoholic families. Am J Psychiatry 2000;
157:1881–1883

19. Moss HB, Lynch KG, Hardie TL, Baron DA: Family functioning
and peer affiliation in children of fathers with antisocial per-
sonality disorder and substance dependence: associations
with problem behaviors. Am J Psychiatry 2002; 159:607–614

20. Hollingshead AB, Redlich FC: Social Class and Mental Illness: A
Community Study. New York, John Wiley & Sons, 1958, pp 387–
397

21. Clark DB, Pollock NA, Mezzich A, Cornelius J, Martin C: Diachro-
nic assessment and the emergence of substance use disorders.
J Child and Adolescent Substance Abuse 2001; 10:13–22

22. Spitzer RL, Williams JBW, Gibbon M, First MB: Instruction Man-
ual for the Structured Clinical Interview for DSM-III-R (SCID).
New York, New York State Psychiatric Institute, Biometrics Re-
search, 1988

23. Orvaschel H, Puig-Antich J, Chambers WJ, Tabrizi MA, Johnson
R: Retrospective assessment of prepubertal major depression
with the Kiddie-SADS-E. J Am Acad Child Psychiatry 1982; 21:
392–397

24. Kosten TA, Rounsaville BJ: Sensitivity of psychiatric diagnosis
based on the best estimate procedure. Am J Psychiatry 1992;
149:1225–1227

25. Clark DB, Kirisci L, Moss HB: Early adolescent gateway drug use
in sons of fathers with substance use disorders. Addict Behav
1998; 23:561–566

26. Hedeker D, Gibbons RD: MIXOR: a computer program for
mixed-effects ordinal regression analysis. Comput Methods
Programs Biomed 1996; 49:157–176

27. Cadoret RJ, Yates WR, Troughton E, Woodworth G, Stewart M:
Adoption study demonstrating two genetic pathways to drug
abuse. Arch Gen Psychiatry 1995; 52:42–52

28. Lieb R, Isensee B, Hofler M, Pfister H, Wittchen H-U: Parental
major depression and the risk of depression and other mental
disorders in offspring. Arch Gen Psychiatry 2002; 59:365–374

29. Maier W, Merikangas K: Co-occurrence and cotransmission of
affective disorders and alcoholism in families. Br J Psychiatry
Suppl 1996; 30:93–100

30. Moss HB, Clark DB, Kirisci L: Developmental timing of paternal
substance use disorder offset and the severity of problem be-
haviors in their prepubertal sons. Am J Addict 1997; 6:30–37

31. Schaughency EA, Lahey BB: Mothers’ and fathers’ perceptions
of child deviance: roles of child behavior, parental depression
and marital satisfaction. J Consult Clin Psychol 1985; 53:718–
723

32. Kendler KS, Silberg JL, Neale MC, Kessler RC, Heath AC, Eaves LJ:
The family history method: whose psychiatric history is mea-
sured? Am J Psychiatry 1991; 148:1501–1504

33. Clogg CC, Haritou A: The regression method of causal inference
and a dilemma confronting this method, in Causality in Crisis?
Edited by McKim VR, Turner S. South Bend, Ind, University of
Notre Dame Press, 1997

34. Cooper GF: An overview of the representation and discovery of
causal relationships using Bayesian networks, in Computation,
Causation, and Discovery. Edited by Glymour C, Cooper GF.
Menlo Park, Calif, AAAI/MIT Press, 2000

35. Boyle MH, Offord DR, Racine YA, Szatmari P, Fleming JE, Links
PS: Predicting substance use in late adolescence: results of the
Ontario Child Health Study follow-up. Am J Psychiatry 1992;
149:761–767

36. Clark DB, Vanyukov M, Cornelius JR: Childhood antisocial be-
havior and alcohol use disorders. Alcohol Res Health 2002; 26:
109–115

37. Clark DB, Parker AM, Lynch KG: Psychopathology, substance
use and substance related problems. J Clin Child Psychol 1999;
28:333–341

38. Glanz MD: Introduction to the special issue on the impact of
childhood psychopathology interventions on subsequent sub-
stance abuse: pieces of the puzzle. J Consult Clin Psychol 2002;
70:1303–1306

39. Kendall PC, Kessler RC: The impact of childhood psychopathol-
ogy interventions on subsequent substance abuse: policy im-
plications, comments, and recommendations. J Consult Clin
Psychol 2002; 70:1203–1206


