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Abstract
Aims—Adverse childhood events (ACEs) are associated with negative health outcomes. We
examined ACEs as risk factors for substance dependence (SD) and the mediating effects of mood
and anxiety disorders on the relations between ACEs and SD risk.

Design—We compared early life experiences in 2,061 individuals with a lifetime diagnosis of
alcohol, cocaine, or opioid dependence and 449 controls.

Measurements—Diagnostic and ACE data were obtained using the Semi-Structured Assessment
for Drug Dependence and Alcoholism.

Findings—Childhood abuse or exposure to violent crime was positively related to the number of
lifetime mood and anxiety disorders and to SD risk. Mood and anxiety disorders had their first onset
a mean of nearly 3 years before the first SD diagnosis and mediated the effect of ACEs on SD risk.

Conclusion—ACEs appear to contribute additively to the risk of SD, with mood and anxiety
disorders in the causal path for a portion of this risk. The identification and effective treatment of
mood and anxiety disorders associated with ACEs could reduce the risk of developing SD.
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1. INTRODUCTION
A substantial body of literature indicates that adolescents and adults who experience adverse
events in childhood, such as abuse or neglect, are at increased risk to develop a wide range of
enduring health problems. Maltreated children face a greater risk of medical illness in
adulthood, including cardiovascular disease and obesity (Anda et al., 2006; Felitti et al.,
1998; Springer, Sheridan, Kuo, & Carnes, 2007). A strong association also exists between
negative childhood experiences and psychiatric illness, particularly depression and post-
traumatic stress disorder (PTSD) (Chapman et al., 2004; Molnar, Buka, & Kessler, 2001;
Penza, Heim, & Nemeroff, 2003; Widom, DuMont, & Czaja, 2007). Moreover, early childhood
abuse is a significant risk factor for alcohol and drug abuse (Dube et al., 2003; Kendler et al.,
2000; Nelson et al., 2002).

Childhood sexual abuse (CSA), specifically, is a strong predictor of psychopathology in
adulthood, especially major depression, PTSD, and alcohol dependence (Dinwiddie et al.,
2000; Langeland, Draijer, & van den Brink, 2004; Spak, Spak, & Allebeck, 1997). In a
population-based sample of 1,411 female adult twins, 30.4% of subjects reported some form
of childhood sexual abuse (CSA); those who experienced such abuse had a three-fold elevated
risk of alcohol and drug dependence (Kendler et al., 2000). In a prospective study of 113
African-American women, having experienced multiple episodes of CSA was a better predictor
of heavy drinking than was the nature of the abuse itself (Jasinski, Williams, & Siegel, 2000).

Other adverse childhood experiences may also play a role in the development of substance use
disorders. A retrospective cohort study of 8,613 adults showed that individuals who
experienced five or more adverse childhood events (ACEs; i.e., emotional, physical, or sexual
abuse; domestic violence; and household dysfunction) were 7–10 times more likely to report
illicit drug use and addiction, with the attributable risk fractions for ACEs being 56% and 63%,
respectively (Dube et al., 2003). ACEs also contributed to an earlier onset of substance use,
with each category of adverse experience associated with an elevated risk of illicit drug use
prior to age 14. A strong, linear relationship exists between the total number of ACEs and
various negative health outcomes (Anda et al., 2006; Chapman et al., 2004; Dube et al.,
2003; Felitti et al., 1998; Springer, Sheridan, Kuo, & Carnes, 2007). For example, in a study
of 17,337 adults, for each unit increase in the number of ACEs, there was a nearly 60%
increased risk of attempted suicide (Dube et al., 2001).

Most studies relating ACEs to the subsequent development of psychopathology have been
limited to the impact of physical or sexual abuse, without addressing many other possible
ACEs. Parental alcohol and/or drug use is especially relevant, as it may increase a child’s risk
of multiple adverse experiences (Anda et al., 2002; Galaif, Stein, Newcomb, & Bernstein,
2001). In a retrospective study of more than 9,000 adults, the increased risk of depression in
adulthood associated with parental alcoholism was accounted for by a higher risk of ACEs in
alcoholic families (Anda et al., 2002; Galaif, Stein, Newcomb, & Bernstein, 2001). A
longitudinal community study showed that positive early family processes, such as parental
support and bonding, predicted less problem alcohol use in adulthood (Galaif, Stein, Newcomb,
& Bernstein, 2001). Thus, various family and household factors in childhood maltreatment
warrant further study as potential moderators or mediators of adult psychopathology. A recent
analysis of data from the National Epidemiologic Survey on Alcohol and Related Conditions,
a population survey of more than 43,000 individuals, examined the impact on the risk of alcohol
dependence of four childhood or adolescent adverse events: parental divorce, death of a
biological parent, living with foster parents, and living in an institution (Pilowsky, Keyes, &
Hasin, 2009). Controlling for potential confounders, this analysis showed that individuals who
experienced two or more of these adverse events had a likelihood of developing alcohol
dependence that was 1.37 times that of individuals who experienced no or one adverse event.

Douglas et al. Page 2

Addict Behav. Author manuscript; available in PMC 2011 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Because SD and other psychiatric disorders are highly comorbid in both clinical and non-
clinical populations (Grant et al., 2004; Nunes & Rounsaville, 2006; Schuckit, 2006), the
relationship between ACEs and these conditions continues to be of interest. A recent
prospective study of 1,545 adolescent Finnish twins showed that an early onset of depressive
disorders was predictive of frequent illicit drug and alcohol use, an association that was
independent of shared familial influences (Sihvola et al., 2008). This finding provides initial
support for the hypothesis that the relationship between negative experiences in childhood and
subsequent SD may be partially mediated by mood and anxiety disorders.

We examined the role of a variety of ACEs on the risk of adult substance dependence (SD).
We hypothesized that greater childhood trauma (i.e., violent crime, physical abuse, sexual
abuse), the presence of substance use in the childhood household, and lower stability in the
childhood home (as evidenced by a negative perception of family relationships, multiple
caregivers, and multiple relocations) would be uniquely predictive of SD. Second, we predicted
that multiple childhood traumas would increase SD risk in a cumulative fashion. Finally,
because mood and anxiety disorders co-occur frequently among individuals with SD, we
hypothesized that such disorders mediate the relations between ACEs and SD risk, findings
that could inform efforts to identify and intervene with young adults to reduce the risk of SD.

2. METHODS
A subset of 2,510 subjects from the pooled data from family-based and case-control genetic
studies of SD was selected for this secondary data analysis. These subjects were recruited at
four sites: Yale University (New Haven, CT; n = 1,122); the University of Connecticut Health
Center (Farmington, CT; n = 1,017), the Medical University of South Carolina (Charleston,
SC; n = 305), and McLean Hospital (Belmont, MA; n = 66). The institutional review board at
each of the participating locations approved the study protocol. After subjects received a
complete description of the study, they provided written informed consent and were paid for
their participation.

Subjects in the pooled dataset were recruited to participate in either family-based linkage
studies or case-control association studies of the genetics of SD (Gelernter et al., 2005;
Gelernter et al., 2007; Gelernter et al., 2006). The family-based sub-sample was ascertained
through two or more siblings affected with a lifetime diagnosis of cocaine and/or opioid
dependence. We recruited the case-control sub-sample as unrelated individuals with a lifetime
diagnosis of alcohol, cocaine, or opioid dependence and healthy control subjects. Additional
family members of probands from family-based studies and of cases from case-control studies
were also recruited irrespective of their SD status. The control group was screened to exclude
individuals with any psychiatric disorder, including a substance use disorder.

For this secondary data analysis, we selected only probands and their self-identified full- and
half-siblings from either family or case-control studies. SD diagnoses were obtained using the
Semi-Structured Assessment for Drug Dependence and Alcoholism (SSADDA, see details
below), based on criteria from the Diagnostic and Statistical Manual of Mental Disorders,
4thedition (DSM-IV: American Psychiatric Association, 1994). In the current regression-based
analysis, cases and controls were defined based on the presence of a lifetime diagnosis of
alcohol, cocaine or opioid dependence irrespective of ascertainment in the genetic studies. Data
from 2,186 families were included, consisting of 420 families contributing control subjects
only, 1,739 families contributing SD subjects only, and 27 families contributing both control
and SD subjects. In total, there were 2,061 cases with lifetime dependence on alcohol, cocaine,
or opioids, and 449 control subjects with no lifetime substance use disorder.
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2.1. Assessment Procedures
All participants were evaluated using the SSADDA, which provides demographic information,
assesses DSM-IV diagnostic criteria for lifetime substance dependence and a variety of co-
morbid psychiatric disorders, including lifetime diagnoses of mood and anxiety disorders, and
elicits information on the childhood home environment and other childhood experiences. A
detailed description of this instrument, its administration methods, and its diagnostic reliability
are provided elsewhere (Pierucci-Lagha et al., 2007; Pierucci-Lagha et al., 2005).

2.2 Measures
The primary outcome variable was a dichotomized lifetime SD diagnosis indicator. Subjects
dependent on one or more of the following were considered positive for SD: alcohol, cocaine,
and opioids. The control group consisted of subjects who were free of any lifetime diagnosis
of abuse or dependence on alcohol, cocaine, opioids, nicotine, cannabis, sedatives, stimulants.

Eighteen variables derived from SSADDA items were evaluated as potential risk factors for
membership in the SD group vs. the control group. These included 7 demographic control
variables: sex, age, self-identified race/ethnicity [European-American (EA), African-
American (AA), or Hispanic], 2-level marital status [never married vs. ever married or
cohabiting (defined as having lived with someone for at least a year as though married)], years
of education, 3-level employment status [employed full-time, employed part-time, or
unemployed], and 3-level annual household gross income [≤$10,000, $10–29,999, ≥$30,000].

There was a high degree of psychiatric comorbidity in the sample, 33.3% (37.6% in the SD
group and 13.8% in the control group) were diagnosed with at least one lifetime mood and/or
anxiety disorder, and a summary measure of the number of lifetime mood or anxiety disorders
was used as a potential mediator of SD risk. In this study, diagnoses for which information
was incomplete due to non-response on relevant SSADDA items, which involved less than 4%
of study participants, were treated as negative in computing the mood and anxiety disorder
index. The index included major depressive disorder (MDD), bipolar disorder, PTSD,
generalized anxiety disorder (GAD), obsessive-compulsive disorder (OCD), social phobia,
agoraphobia, and panic disorder. Because MDD and bipolar disorder are mutually exclusive,
the score for this variable ranged from 0–7. The overall prevalence of the disorders was: 19.0%
for any mood disorder (15.0% for MDD; 4.0% for bipolar disorder I or II), 13.9% for PTSD,
0.4% for GAD, 1.8% for OCD, 5.1% for social phobia, 5.6% for agoraphobia, and 5.5% for
panic disorder. The test-retest and inter-rater reliability of the mood and anxiety disorder index
was r=0.80 and r=0.73, respectively.

2.3 Adverse Childhood Events
The remaining 10 variables reflect subjects’ experiences in early life through adolescence. The
test-retest and inter-rater reliability estimates for these items ranged from 0.62 to 0.99, and
0.41 to 0.82, respectively. Two of the variables reflected the perceived stability of the subjects’
home life: multiple main caregivers and number of relocations. Three predictors addressed the
experience of childhood trauma: violent crime, sexual abuse, and physical abuse. The item
“violent crime” was defined by subjects’ response to the question: “Did you witness or
experience a violent crime, like a shooting or a rape, by age 13?” The predictor “sexual abuse”
was defined by a response to the question: “By the time you were age 13, were you ever sexually
abused?” and “physical abuse” was defined as being beaten by an adult so badly before age
13 that medical care was needed or marks on the body remained for more than 30 days. The
remaining predictors were household substance use, regular household smoking, and three
variables concerned with social interactions thought to be potentially protective against ACEs:
frequency of religious participation [weekly or more frequent vs. less frequent], quality of
relationship with the main caregiver, and frequency of contact with other relatives [monthly
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or more frequent vs. less frequent]. All of the questions elicited information on respondents’
experiences before the age of 13. All but two of the early childhood predictors were naturally
dichotomous. The variable “number of relocations” was categorized into 4 levels: 0, 1, 2, and
3+, and “relationship with main caregiver” was categorized into 5 levels: excellent, very good,
good, fair, and poor.

2.4. Analyses
The 2,510 subjects represented 2,186 nuclear families, with 1–6 participants from each.
Generalized estimating equation (GEE) analysis was used to model within-family correlation
as exchangeable in all regression structures. Simple (unadjusted) logistic or normal regressions
were used to examine pair wise association of the mood and anxiety index with all ACE
predictors. To compare SD individuals with controls, logistic regression examined both
unadjusted and adjusted relationships between the binary SD indicator and potential risk
factors. Figure 1shows the cross-classifications of the three traumatic childhood experiences
(i.e., witnessing violent crime or experiencing physical or sexual abuse). Given the primary
focus on these factors, we also considered their two- and three-way interactions. Based on the
findings of those analyses, we created a cumulative variable, “number of types of violent crime/
abuse experiences,” which varies from 0–3, depending on whether the subject endorsed a
history of violent crime experience, physical abuse, and/or sexual abuse (Cronbach’s α= 0.56).
Many subjects met criteria for dependence on more than one substance. As can be seen in
Figure 2, the largest proportion of individuals met lifetime criteria for cocaine dependence (n
= 1,559), followed by alcohol dependence (n = 1,478) and opioid dependence (n = 783). Due
to the high degree of overlap among the disorders, we examined the three SD diagnoses together
to maximize statistical power.

We used a stepwise selection procedure, a backward elimination procedure, and several fit
statistics, taking the hierarchical nature of the interaction terms into consideration, to select a
set of significant risk factors for the SD group classification. Pair wise deletion was used in all
GEE logistic regressions.

We added the index of lifetime mood and anxiety disorders to the final model of the effects of
the control and ACE variables, to examine the index’s impact on the relations between ACEs
and risk of SD. First, we used a paired t-test to compare the age of onset of the first mood or
anxiety disorder with the age of onset of the first SD disorder; an earlier age of onset of mood
and anxiety disorders would be required to support the mediation model. We then applied a
logistic Sobel Test (the Aroian version) (MacKinnon & Dwyer, 1993; Sobel, 1982) to test
whether the mediator variable (i.e., the mood and anxiety disorder index) significantly carries
the influence of an independent variable (i.e., ACEs) to a dependent variable (i.e., risk of SD).

3. RESULTS
3.1. Sample Characteristics and Unadjusted Relationships

The sample’s demographic characteristics are shown in Table 1. In the unadjusted simple
logistic with GEE regression analysis, after Bonferroni correction, all but one control variable
(race) were significantly associated with SD risk.

Pair wise associations between the mood and anxiety disorder index and ACE predictors were
positive and significant at the 5% level, except infrequent [less than weekly] religious
participation and infrequent [less than monthly] contact with relatives. A similar pattern of pair
wise associations existed among ACE predictor variables (again with the exception of
infrequent religious participation and infrequent contact with relatives).
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Table 2 provides values for the 12 study variables. In the unadjusted simple logistic with GEE
regression analysis, after Bonferroni correction, 10 of the 12 study variables were significantly
associated with risk of SD, including the mood and anxiety disorder index.

3.2. Adjusted Relations Between Outcome and Risk Factors
A set of 9 factors was jointly statistically significant (at the 5% level) as predictors of group
membership (i.e., SD vs. control) in the final GEE logistic regression model. Table 3 displays
the significant predictors, which included six demographic variables (sex, 3-level race/
ethnicity, 2-level marital status, years of education, 3-level employment status, and 3-level
household income) and three ACEs (number of types of violent crime/abuse experiences,
household substance use, and regular household smoking).

Unemployed European-American males with a history of having been married or having
cohabited and low household income and education levels were most likely to be diagnosed
with alcohol, cocaine, or opioid dependence. After controlling for these characteristics, each
additional violent crime or abuse experience resulted in a near doubling of the odds of being
in the SD group. Growing up in a household in which there was substance use approximately
doubled the odds, while living in a household with regular smokers increased the risk of SD
by approximately two-thirds.

The mean age of onset of the first mood or anxiety disorder was 19.8 yrs (s.d. = 11.2), compared
with a mean age of onset of the first SD diagnosis of 23.4 yrs (s.d. = 7.1); the mean paired
difference was 3.0 yrs (s.d. = 11.9) (t772 = 7.0, p < 0.0001).

Inclusion in the model of the mood and anxiety disorder index attenuated the effects of these
three childhood factors, though they all remained statistically significant predictors of SD risk
(Table 4). Specifically, the odds ratio for the number of types of violent crime or abuse
experiences declined from 1.76 (p < 0.0001) to 1.42 (p = 0.020), the odds ratio for household
substance use declined from 1.97 (p < 0.0001) to 1.55 (p = 0.024), and the odds ratio for living
in a household with regular smokers decreased from 1.67 (p = 0.001) to 1.51 (p = 0.029). After
adjusting for significant control variables, examination of the relations between the mood and
anxiety disorder index and the three childhood factors showed that the index was significantly
related to the number of types of violent crime or abuse experiences (p < 0.0001) and household
substance use (p < 0.0001), but not to regular household regular smoking (p = 0.21).
Consequently, we did not test the effect of the mood and anxiety disorder index as a mediator
of regular household regular smoking and SD risk.

Application of the Sobel Test for binary outcome variables (MacKinnon & Dwyer, 1993; Sobel,
1982) indicated that the mood and anxiety disorder index mediated the effect of the number of
types of violent crimes or abuse experiences (Z-Test Statistic = 3.89, p < 0.0001). Similarly,
there was evidence for mediation by mood and anxiety disorders on the relations between
household substance use and SD risk (Z-Test Statistic = 3.21, p = 0.001).

In this sample, 264 (10.52%) subjects reported an age of onset of mood or anxiety disorder
after the onset of SD, inconsistent with the temporal order inherent in a mediation model
(Baron & Kenny, 1986). When the logistic Sobel test for mediation was repeated excluding
these 264 subjects, the results were nearly identical.

4. DISCUSSION
Our initial hypotheses regarding SD were supported by the finding that individuals who had
experienced sexual abuse or physical abuse, or who witnessed violent crime were significantly
more likely to be diagnosed with SD, consistent with prior studies showing that ACEs increase
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the likelihood of SD later in life. We extended prior findings by demonstrating that subjects
who grew up in a home where substance use and regular smoking were present were
significantly also more likely to be dependent on alcohol, cocaine, and/or opioids. Household
substance use nearly doubled the risk of SD, while household smoking increased the risk by
approximately two-thirds. Because substance use and dependence have a substantial genetic
contribution (Gelernter & Kranzler, 2008), family members’ use of substances may, in part,
reflect the heritability of these traits and their interaction with the environment. As anticipated,
the SD group also reported less household stability, reporting a significantly greater number
of relocations, multiple main caregivers, and a lower perceived quality of relationship with the
primary caregiver during childhood than for control group.

In addition, consistent with our hypothesis and previous research, we found a cumulative effect
of childhood traumas on the risk of SD (Anda et al., 2006; Dube et al., 2003; Felitti et al.,
1998). Specifically, for every unit increase in the number of types of violent crime/abuse
experiences, a person’s odds of developing dependence on alcohol, cocaine, and/or opioids
were nearly doubled (Table 3). Thus, repeated or co-occurring childhood traumas may
potentiate the harmful consequences of these events to a greater extent than any one type of
childhood trauma alone.

Our findings are also consistent with evidence that relations between ACEs and SD are
mediated by psychiatric disorders (Kessler, Davis, & Kendler, 1997; Sihvola et al., 2008;
Simpson & Miller, 2002). Using data from the National Comorbidity Survey, the associations
between ACEs and addictive disorders were mediated by psychiatric disorders; however, in
that study, ACEs had no direct relationship with SD (Kessler, Davis, & Kendler, 1997). Further,
a review of studies involving adults who had experienced childhood physical or sexual abuse
concluded that, although abuse is a significant risk factor for substance use problems, the
relationship is apparently mediated by psychiatric illness, including depression and anxiety
disorders (Simpson & Miller, 2002).

We found that the development of mood and anxiety disorders usually preceded the onset of
SD and a summary measure of lifetime mood and anxiety disorders mediated the effects of
two ACEs on subsequent SD. Specifically, the inclusion of this measure attenuated the effects
of childhood trauma and household substance use, though these remained significant predictors
(consistent with a modest direct effect of ACEs on SD risk). These findings provide support
for a causal chain in which ACEs lead to an increased risk of mood and anxiety disorders,
which in turn lead to an increased risk of substance dependence. It should be acknowledged
that, although the mediation effects are statistically significant, they do not fully explain the
relations between ACEs and risk of SD. There is a robust effect of ACEs on risk of SD that is
independent of the development of mood and anxiety disorders.

Limitations of this study include the fact that the sample was not from the general population,
with a preponderance of SD subjects, including those dependent on cocaine and opioids. In
addition, the relatively small control group increases the chance of Type II error in our analyses,
so that we may have missed or underestimated some important risk factors for SD. Although
there were demographic differences between SD subjects and controls, we controlled for these
differences in the analyses. Further, ACEs were quantified using the SSADDA, rather than a
more widely used assessment in childhood abuse research, such as the Childhood Trauma
Questionnaire (Bernstein et al., 1994) or the Early Trauma Inventory (Bremner, Vermetten, &
Mazure, 2000). In particular, the SSADDA’s strict definition of physical abuse may have
increased the likelihood of a correlation between such severe trauma and future
psychopathology. Nonetheless, our findings are consistent with other studies of ACEs and
substance use that utilized these well-established instruments (Dube et al., 2003; Galaif, Stein,
Newcomb, & Bernstein, 2001), supporting the validity of the inventory of childhood events in
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the SSADDA. Finally, we obtained the data through retrospective recall by subjects, potentially
introducing errors and biases in reporting. A study of the validity of retrospective reporting for
childhood sexual abuse, which used existing medical records as a criterion measure, showed
that the occurrence of abuse was underestimated by self-report (Edwards et al., 2001). Despite
these limitations, our findings dovetail with the existing literature and address a wider spectrum
of family factors. In particular, the finding that the lifetime mood and anxiety disorder index
was a mediator of SD risk has broad implications for clinical interventions and future research
on causal chains in the development of SD.

A 25-year prospective study of 1,265 New Zealand children examined developmental
precursors to illicit drug use in adulthood (Fergusson, Boden, & Horwood, 2008). Consistent
with our findings, the authors reported that childhood abuse and parental substance use were
significant predictors of future illicit drug use. They also evaluated the pathway from drug use
to drug dependence and found that cannabis use, early onset alcohol use, and affiliation with
substance using peers were significant mediators. Another recent study found that childhood
maltreatment increased the risk of developing an Axis II disorder (Tyrka, Wyche, Kelly, Price,
& Carpenter, 2009), suggesting that personality disorders, as well as mood and anxiety
disorders, may warrant research as mediators of the effect of ACEs on SD risk.

SD treatment outcomes for adults abused as children are of particular clinical interest (Pirard,
Sharon, Kang, Angarita, & Gastfriend, 2005; Rosen, Ouimette, Sheikh, Gregg, & Moos,
2002). In a sample of 700 substance-abusing patients, half had experienced physical or sexual
abuse. These individuals were more impaired at baseline, required more outpatient treatment,
and had a worse psychiatric status at one-year follow-up (Pirard, Sharon, Kang, Angarita, &
Gastfriend, 2005). A study of 26,000 veterans also showed that individuals who were abused
as children had poorer SD treatment outcomes at one-year follow up (Rosen, Ouimette, Sheikh,
Gregg, & Moos, 2002).

Continued study of the environmental, genetic, and psychiatric factors that increase the risk
for SD can guide our understanding of the detrimental long-term consequences of ACEs,
including the gene by environment interactions that contribute to these negative outcomes. By
addressing a more complete spectrum of ACEs and examining psychiatric disorders as
mediators of SD, this research may help to identify novel approaches to early intervention
among at-risk children and young adults, thereby helping to prevent the severe adverse
consequences of childhood maltreatment.
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Figure 1.
Cross-classification frequencies of three traumatic childhood experiences (TCEs): violent
crime, sexual abuse, and physical abuse.
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Figure 2.
Cross-classification frequencies of lifetime alcohol, cocaine, and opioid dependence. Note that
the number of subjects with each disorder or combination of disorders includes only those with
complete data on all three dependence diagnoses, so that the total is less than the total subject
sample included in the analyses.
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Table 1
Demographic characteristics of the study sample and unadjusted tests in relation to substance dependence risk.

Control Variables Overall
(n = 2510)

SDa Group
(n = 2061)

Controls
(n = 449)

P-valueb

Sex < 0.0001
    Male 53.63% 58.18% 32.74%
Age < 0.0001
    Mean 38.88 39.51 35.99
    (s.d.) (10.41) (9.36) (13.92)
Race/Ethnicityc 0.019
    EA 38.62% 37.82% 42.32%
    AA 52.81% 52.91% 52.34%
    Hispanic 8.57% 9.27% 5.35%
Marital Statusd < 0.0001
    NM 18.25% 13.15% 41.65%
Education (yrs) < 0.0001
    Mean 12.18 11.72 14.26
    (s.d.) (2.24) (2.01) (2.07)
Current Employment Status < 0.0001
    Full-time 23.12% 17.56% 48.87%
    Part-time 15.12% 13.81% 21.17%
    Unemployed 61.76% 68.63% 29.95%
Current Household Income < 0.0001
    ≤$10,000 47.65% 53.60% 20.36%
    $10,000 – $29, 999 29.19% 29.34% 28.51%
    ≥$30,000 23.16% 17.06% 51.13%

a
Substance dependence

b
Wald Type III GEE χ2

c
EA: European-American; AA: African-American

d
NM: Never Married
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Table 2
Characteristics of the study sample and unadjusted tests of study variables in relation to substance dependence risk.

Study Variables Overall
(n = 2,510)

SDaGroup
(n = 2,061)

Controls
(n = 449)

P-valueb

Multiple Caregivers 0.004
 Yes 7.50% 8.25% 4.24%
Number of Relocations < 0.0001
 0 24.63% 23.51% 29.57%
 1 21.96% 20.50% 28.44%
 2 18.47% 19.02% 16.03%
 3 + 34.94% 36.97% 25.96%
Violent Crime Exposure < 0.0001
 Yes 19.85% 22.85% 6.70%
Sexual Abuse Exposure < 0.0001
 Yes 14.65% 16.46% 6.71%
Physical Abuse Exposure < 0.0001
 Yes 9.72% 11.49% 2.01%
Number of Types of Violent < 0.0001
Crime/Abuse Exposures
 Mean (s.d.)

0.44 (0.77) 0.50 (0.81) 0.15 (0.42)

Household Substance Use < 0.0001
 Yes 57.42% 62.92% 33.26%
Regular Smokers in the < 0.0001
Household
 Yes 73.74% 78.28% 53.79%
Infrequent Religious 0.71
Involvement 26.02% 26.20% 25.17%
 Yes
Relationship with < 0.0001
Main Caregiver
 Excellent 44.52% 42.92% 51.56%
 Very Good 19.46% 17.94% 26.12%
 Good 20.41% 21.36% 16.29%
 Fair 9.79% 11.01% 4.46%
 Poor 5.81% 6.78% 1.56%
Infrequent Contact with 0.18
Relatives 40.90% 41.55% 38.03%
Index of Lifetime Mood and < 0.0001
Anxiety Disorders
 Mean (s.d.) 0.51 (0.88) 0.59 (0.93) 0.18 (0.49)

a
Substance dependence

b
Wald Type III GEE χ2
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Table 3
Final GEE logistic model including significant predictor variables for SD riska

Control or Risk Variable Odds Ratio P-valueb

Estimate 95% CIc

Sex < 0.0001
    Female vs. Male 0.24 (0.17, 0.32)
Race/Ethnicityd 0.002
    AA vs. EA 0.59 (0.43, 0.80)
    Hispanic vs. EA 0.54 (0.27, 1.07)
Marital Statuse < 0.0001
    NM vs. M 0.24 (0.17, 0.32)
Education < 0.0001
    +1 0.62 (0.57, 0.67)
Employment Status < 0.0001
    Full-time vs. Unemployed 0.28 (0.18, 0.37)
    Part-time vs. Unemployed 0.54 (0.36, 0.81)
Current Household Incomef < 0.0001
    Low vs. High 2.77 (1.87, 4.11)
    Medium vs. High 2.30 (1.64, 3.23)
Number of Types of Violent < 0.0001
Crime/Abuse Experiences
    +1

1.76 (1.35, 2.28)

Household Substance Use < 0.0001
    Yes vs. No 1.97 (1.46, 2.65)
Household Regular Smoking 0.001
    Yes vs. No 1.67 (1.23, 2.27)

a
Exclusive of the mood and anxiety disorder index

b
Wald Type III GEE χ2

c
Confidence interval

d
EA: European-American; AA: African-American

e
NM: Never Married; M: Ever Married or Cohabited

f
Low: ≤$10,000; Medium: $10,000–$29,999; High: ≥$ 30,000
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