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Abstract

Background—Life course theory emphasizes the need to examine a wide variety of distal

factors along with proximal factors, longitudinally. Yet research on who obtains substance use

treatment is generally cross-sectional and limited to examining developmentally proximal factors

(e.g., substance use severity) and demographic factors.

Methods—To investigate treatment within a life-course framework, we studied 522 drug and/or

alcohol users from a community cohort of African Americans followed prospectively from age 6.

Developmentally distal factors of childhood and adolescent social behavior, family environment,

academic achievement, mental health, and substance use along with the key proximal factors of

substance use severity and socioeconomic status were examined using regression analyses to

assess their impact on obtaining adult substance use treatment.

Results—One-fifth of the study population obtained treatment for substance use by age 32

(20.5%). Although adult socioeconomic status was not associated with substance use treatment in

adulthood in the multivariable model, the proximal factor of substance use severity was a strong

predictor of obtaining substance use treatment, as expected. After including several
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developmentally distal factors in the model, childhood aggression also had an independent effect

on adult substance use treatment, above and beyond substance use severity.

Conclusions—These findings emphasize the importance of using a life course framework when

exploring predictors of treatment; early life characteristics are important influences beyond the

more proximal factors in adulthood. Research should continue to take a life course approach to

better understand pathways to substance use treatment.
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1. Introduction

Substance use treatment has been shown to be effective at reducing drug and alcohol use and

the problems associated with it (Institute of Medicine, 2006; McLellan et al., 2000a; Miller

et al., 2001). Yet, despite this, treatment is vastly underutilized by substance users;

approximately 4.3 million individuals in the U. S. received treatment in 2009, yet 24 million,

a six fold difference, were in need of substance use treatment (Substance Abuse and Mental

Health Services Administration, 2010).

Numerous cross-sectional studies, which have focused on concurrent or proximal predictors,

find that the most consistent predictor of obtaining treatment is substance use severity

(Finney and Moos, 1995; Kessler et al., 2001; Oleski et al. 2010; Perron et al., 2009; Wang

et al, 2004). Other key proximal predictors include income and treatment accessibility (Mark

et al., 2007; Compton et al., 2007).

What has been lacking in the extant literature is the application of a life course perspective,

which considers an individual's present and past circumstances acknowledging that

receiving treatment may be influenced by historical and developmental factors as well as

current severity or income. This perspective considers an actor's accumulation of risk or

protection rather than at one point in time (Elder, 1985). Using a life course framework to

examine substance use treatment across multiple periods of adulthood, rather than a

snapshot of who may be in treatment at a single point in time, provides a more

comprehensive view of who obtains treatment (Hser et al., 2007). Past experiences,

relationships, and circumstances may be particularly important in considering who enters

treatment beyond severity and financial costs as there are multiple avenues to obtaining

treatment (Pescosolido et al., 1998). The life course framework can help identify key factors

throughout the life course important for treatment, broadening our understanding of

treatment and facilitating the targeting of efforts to increase substance use treatment

utilization.

Historically, research focused on who receives substance use treatment has faced two

challenges: first, the preponderance of cross-sectional studies and second, a limited set of

predictors of obtaining treatment. A prospective research design that draws on a life course

framework encourages examination of the influence of early and developmental factors on

receipt of substance use treatment in adulthood.
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While studies have used the life course framework to examine predictors of substance use

and abuse across the life course (e.g., Fothergill and Ensminger, 2006; Doherty et al., 2008),

these studies have not examined early life influences on substance use treatment. This may

be due to the assumption that any effect of childhood influences on treatment is explained by

substance use severity in adulthood or other proximal factors such as socioeconomic status

(SES). However, whether early life factors work solely through need (e.g., substance use

severity) or resources (e.g., SES), or whether they exert a direct influence on obtaining

substance use treatment has not been examined empirically.

This line of research is crucial given longitudinal research that suggests numerous pathways

to mental health treatment. For instance, family life, social behavior, and severity of mental

health conditions distinguish which children receive mental health services in childhood and

adolescence (Herrenkohl et al., 2010; Poduska et al., 2008; Temcheff et al., 2011). For

substance use treatment, in particular, Gayman et al. (2011) found family background and

severity of substance use were related to obtaining substance use treatment in childhood and

adolescence. They did not examine if these factors continued to be important for adult

substance use treatment. Also, the sample had a small number of African Americans,

leaving it unclear if their findings may be particularly salient for African-American

populations.

Understanding what influences receipt of substance use treatment among African-American

populations is important for several reasons. First, African Americans are more likely than

Whites to report problems from their use, including loss of control and health problems

(Harrison, 1992; Herd, 1994, 1997). Second, African Americans suffer twice as many deaths

due to substance use-related causes as do Whites (National Institute on Drug Abuse, 2003).

Third, African-Americans have similar or higher rates of obtaining substance use treatment

compared to Whites (Grella et al. 2009; Kessler et al., 2001; Perron et al., 2009; Mulvaney-

Day et al., 2012), yet African-American substance users continue to use through adulthood

when their White counterparts are more likely to cease using (French et al., 2002).

Moreover, some research suggests that pathways into treatment may differ for African

Americans compared to Whites regardless of severity of use. Interactions with the criminal

justice system (Swanson et al., 2009; LeCook and Alegria, 2011) and other public services

such as Medicaid are possible mechanisms by which African Americans are more likely to

obtain treatment than other groups. One study found African Americans were more likely to

be referred to treatment when reporting alcohol use to social services systems, regardless of

the individual's alcohol consumption (Dobscha et al., 2009). Understanding the antecedents

of obtaining substance use treatment in this population more fully will inform efforts to

increase treatment, potentially alleviating some public health burden in this population.

In this paper we pose two research questions, (1) Do distal factors during childhood and

adolescence (e.g., family background, early childhood behavior) matter in obtaining

treatment as an adult? (2) If so, are these distal factors important for obtaining treatment

above and beyond the well-known proximal factors (e.g., drug use severity) that influence

receipt of substance use treatment? Importantly, this study overcomes the challenges of

previous studies by using a prospective longitudinal design that extends into adulthood and
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by taking a life course approach to allow for the explicit consideration of a wide variety of

distal factors along with key proximal factors related to substance use treatment.

2. Methods

2.1 Study Population

Study participants are part of the Woodlawn Study, a longitudinal prospective study of 1242

African Americans growing up in a community on Chicago's South Side. Individuals

entered the study in 1966-67 when they were in first grade. During this cohort's childhood

and adolescence, Woodlawn was a poor, virtually all African-American community with

high levels of poverty and unemployment. All first graders in the Woodlawn community,

attending one of the nine public or three parochial schools, were invited to participate; only

13 families (1%) declined. The current study used data collected at three time points:

childhood (age-6-7; n=1242), adolescence (age 16-17; n=705), and young adulthood (age

32-34, n=952).

Since we were interested in substance use treatment, the sample was limited to those

individuals interviewed in young adulthood who had a history of significant substance use

(i.e., had a history of heavy episodic drinking (4 or more drinks for women and 5 or more

drinks for men on a single occasion) or used other substances 50 times or more by age 32

(n=522)). In order to capitalize on the strength of having a non-clinical population of

substance users, the sample was not limited to those with a substance use disorder (SUD).

Alcohol and use of other substances were examined together as research has not consistently

shown predictors of treatment to differ significantly by substance (Perron et al., 2009; Wang

et al., 2005). Figure 1 provides a description of study inclusion criteria.

In first grade, data were collected from teachers regarding each child's classroom behavior

and from mothers regarding the child's behavior and family environment. In adolescence,

both mothers and children were interviewed regarding a variety of domains including:

substance use, mental and physical health, family environment, and school achievement. At

age 32, participants were re-interviewed regarding myriad social and psychological factors,

including: health behaviors, employment, family structure, social relationships, and

substance use behaviors. The initial assessment in 1966-67 occurred before institutional

review boards evaluated study protocols. However, during the adolescent assessment the

University of Chicago, and for later assessments the Johns Hopkins School of Public Health,

reviewed and approved all study procedures. Because of significant attrition in the

adolescent interview, we tested for potential attrition biases comparing those who were

interviewed in adolescence to those who were not. With one exception (those interviewed

were more likely to have ever used heroin and marijuana by adulthood), no differences were

found with regard to any childhood or young adulthood characteristics.

2.2 Measures

2.2.1 Dependent Variable: Adult substance use treatment—Substance use

treatment was measured at age 32 by two self-report indicators of lifetime treatment:
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1. Have you ever been hospitalized or stayed overnight in a treatment center for your

use of alcohol or drugs? (yes/no)

2. Did you ever go to a self-help group such as Alcoholics Anonymous for your use of

alcohol or drugs? (yes/no)

These two were combined to create a dichotomous measure of any adult substance use

treatment. Individuals who endorsed at least one of the two items were considered to have

received treatment. If the last treatment occurred before age 18 (the case for two individuals)

they were considered not to have received treatment as an adult because receiving treatment

as an adolescent is categorically different than as an adult (Brown et al., 1994; Winters,

1999). Approximately one-fifth (20.5%, n=107) received treatment between ages 18 and 32

for their substance use according to the above criteria. Of the 107 receiving treatment,

86.0% (n=92) attended a self-help group and 71.0% (n=76) were hospitalized. Over half

(57%, n=61) received both types of treatment.

To check predictive validity of the treatment measure and determine whether we should

examine the two indicators separately or together, we examined how childhood and

adolescent predictors compared for the two items. Table 1 provides the sample size and

number of lifetime SUD symptoms for those who were hospitalized, attended a self-help

group, or received both. All 3 groups had approximately the same number of symptoms.

Predictors of attending a self-help group and being hospitalized were virtually the same with

regard to all distal and proximal predictors. With respect to reliability, the correlation

coefficient for the two items was 0.80. The kappa, measuring the degree of agreement

between the two items (Cohen, 1960) was 0.65, indicating excellent agreement (Landis and

Koch, 1977). Taken together this suggested combining the two indicators was appropriate.

2.2.2 Independent Variables

2.2.2.1 Gender: Although most national epidemiologic studies have found no difference in

treatment by gender (Grella et al., 2009; Kessler et al., 2001; Perron et al., 2009; Siegal et

al., 2002), some research shows men are more likely to obtain treatment for an alcohol use

disorder than women (Oleski et al., 2010; Schober and Annis, 1996). Further, studies among

minority populations have found men more likely to obtain treatment than women (Beals et

al., 2006). Therefore, gender was included as a control variable.

2.2.2.2 Distal factors: As described in Table 2, five domains in childhood and adolescence

were included as distal factors to examine their association with substance use treatment:

1.Childhood and adolescent behavior includes measures of childhood classroom behavior

and adolescent delinquency; 2 Early family environment includes measures of family

poverty (childhood and adolescence combined), parental education, family involvement, and

family conflict in adolescence; 3.Academic achievement includes measures of first grade

readiness to learn, adolescent school bonds, and educational attainment; 4.Early mental

health includes measures of mother's report of childhood psychological wellbeing,

adolescent mental health and mental health help received in adolescence; and 5. Adolescent

substance use includes self-report measures of alcohol use, substance use, and adolescent-

onset of a SUD.
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2.2.2.3 Proximal Factors: Table 2 also outlines the two proximal factors examined in this

study. The first is substance use severity measured by the number of substance use disorder

symptoms endorsed by the cohort member by age 32, using the Composite International

Diagnostic Interview (Kessler, 1994). We used the number of substance use disorder

symptoms here rather than the presence of a SUD diagnosis because it allows severity to be

measured on a continuum rather than using a cut off, providing a more thorough

examination of level of severity (Dawson et al., 2010). Second, we examine socioeconomic

status, which includes measures of health insurance status, poverty, and unemployment at

age 32. These resource measures have been found to impact treatment but not universally.

Some have found lifetime prevalence of treatment to be greater among those with lower

income (Compton et al., 2007), while others have found no differences in past year

treatment seeking by education and employment (Davey et al. 2007; Grella et al. 2009;

Perron et al., 2009; Wang et al. 2004).

2.3 Analysis

All analyses were conducted using Stata 10.0. Bivariate logistic regression analyses were

conducted to assess the relationship between each theoretically and empirically-derived

factor, and substance use treatment. Multivariable logistic regression analyses were then run

to examine if the distal (early life) characteristics were predictive of obtaining treatment

after controlling for proximal factors (i.e., substance use severity and socioeconomic status

at age 32). Along with theory and previous research, we used Hosmer and Lemeshow's

(2000) recommendation of a p<0.20 inclusion criteria to select variables that are suggestive

of a relationship for the final model, as the p<0.05 criteria “often fails to identify important

variables” (pg. 91). This also allowed us to include variables that may only be significant in

concert with others even if not statistically significant in bivariate analyses. Given the

number of related variables in the multivariable model, we examined multicollinearity using

the Variance Inflation Factor. All variables were less than five, well below the

recommended maximum of 10 (Hair et al., 1995).

2.3.1 Multiple Imputation—Multiple imputation is one of the best methods for dealing

with missing data greater than 5% (Graham, 2009; Stuart et al., 2009) and has been shown to

produce valid standard errors and estimates. The variables used in this study had missing

data ranging from 1% to 40%. This study used Multivariate Imputation by Chained

Equations to create 20 imputed datasets. All regression analyses were performed using these

multiply imputed data.

3. Results

3.1 Sample Characteristics

Table 3 describes the sample with respect to background and substance use. By design, all

individuals used at least one substance by age 32, however, the type of substances used

varied. Alcohol (92%) and marijuana (87%) were used by most individuals. Cocaine was

also fairly common (42%), while heroin use was less frequent (11%). The proportion in

poverty increased from early life, when approximately 32% were persistently living below
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the poverty threshold, to almost 45% at age 32. While a large proportion was unemployed at

age 32 (35%), the majority had some form of health insurance (76%).

3.2 Bivariate Analyses

Table 4, Column A, presents the bivariate logistic regression models of the relationship of

distal and proximal factors with adult substance use treatment.

3.2.1 Gender—While the sample was fairly evenly split by gender (43.5% female), less

than one-third of those who received treatment were female (31.8%).

3.2.2 Proximal factors—As expected, substance use severity, measured by the number of

SUD symptoms, was a significant predictor of obtaining treatment with each additional SUD

symptom being associated with greater than two times the odds of obtaining treatment.

Moreover, all three measures of SES at age 32: health insurance, poverty, and

unemployment were significantly associated with obtaining treatment. In line with Compton

et al. (2007), higher SES was associated with lower odds of obtaining treatment. Those with

health insurance were less likely to obtain treatment than those without (OR: 0.40; 95% CI:

0.25, 0.67) and those below the poverty threshold and unemployed were approximately two

times more likely to obtain treatment (OR: 1.74 and 2.26, respectively).

3.2.3 Distal Factors—Three of the twenty childhood factors were significantly associated

with obtaining substance use treatment in adulthood. Those who were rated as aggressive by

their teachers in first grade had twice the odds of receiving substance use treatment in

adulthood (OR: 2.09; 95% CI: 1.35, 2.23) compared to those not rated as aggressive in first

grade. Additionally, those who started using substances at an early age (≤ 14) had three

times greater odds of obtaining treatment than those who did not (OR: 3.00; 95% CI: 1.89,

4.75) and those who had an adolescent-onset of a substance use disorder (SUD) had almost

five times the odds of obtaining treatment than those who did not (OR: 4.96; 95% CI: 2.99,

8.22).

3.3 Multivariable Analyses

Table 4, Column B, presents the adjusted odds ratios from the multivariable analyses, which

includes all variables with a p value <0.20 in the bivariate analysis, with one exception. We

did not include restlessness in the final model for two reasons; previous research reveals

considerable overlap in children who are restless and children who are aggressive, with

aggression showing a stronger relationship with negative health outcomes (Kellam et al.,

1980). Indeed, there was considerable correlation between aggression and restlessness

(r=0.62, p<0.001). Second, when restlessness is included in the multivariable model, results

are not substantively different and restlessness is not associated with obtaining treatment.

These multivariable analyses show a continued significant two-fold association between

substance use severity and substance use treatment in adulthood. This association remained

strong and rendered many other key factors non-significant, including each measures of

SES. It is important to note that this lack of relationship between SES and substance use

treatment remained when each measure of SES was included in the multivariable model
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separately, suggesting that substance use severity is largely responsible for the attenuation of

this effect. Being male was also attenuated in the multivariable analyses, likely due to males'

higher SUD symptoms. Moreover, in the multivariable model, neither early substance use

nor adolescent-onset of a SUD was significantly associated with obtaining treatment.

Although most factors associated with substance use treatment fell to non-significance when

substance use severity was included in the model, first grade aggressive behavior remained

significantly associated with treatment. Moreover, the strength of the association was not

attenuated with those rated as aggressive still having twice the odds of receiving substance

use treatment in adulthood compared to those who were not rated as aggressive in first grade

(OR: 2.17; 95% CI: 1.10, 4.28).

3.4. Post Hoc Analyses

Although we were not able to conduct proper mediation analyses to test the pathway of early

aggressive behavior and receipt of other health and public services, due to temporal ordering

issues, we conducted post hoc analysis to investigate this relationship. Analyses revealed

that those rated as aggressive were almost two times more likely to receive help for

emotional, learning, or behavioral problems in early life (41.3% vs. 23.4%; p<0.05), and to

have a history of incarceration (39.3% vs. 22.5%; p<0.05). They were also 1.5 times more

likely to receive public assistance (38.1% vs. 25.7%; p<0.05) and to receive some form of

medical treatment for a serious physical condition (40.9% vs. 26.3%; p<0.05). The increased

interaction with these services may, in part, explain the link between aggressive behavior

and obtaining substance use treatment.

4. Discussion

Our results are consistent with earlier literature showing that substance use severity is a

major predictor of obtaining treatment. However, this study also highlights the importance

of early life factors in obtaining substance use treatment. Aggression, measured in first

grade, was not attenuated by substance use severity in magnitude or statistical significance.

Moreover, other studies of this cohort have shown aggressive behavior to be associated with

using substances, developing a SUD in adulthood (Fothergill and Ensminger, 2006), and

lower educational attainment (Ensminger et al., 2002); yet, when controlling for severity and

SES, childhood aggressiveness remained significantly associated with obtaining treatment in

adulthood. This finding reinforces the importance of adopting a life course perspective and

the inclusion of distal factors when examining substance use treatment.

The post-hoc analyses lend some insight into this association between childhood aggression

and substance use treatment. We found that aggressive children were more likely to obtain

services in childhood than those without aggression, which is consistent with prior research

on conduct problems and mental and physical health services (Poduska et al., 2008; Scott et

al., 2001). While these previous studies examined general medical and mental health

treatment rather than substance use treatment, they provide a plausible pathway from

aggression to treatment of any type. Because we see the relationship between aggressive

behavior and treatment regardless of SUD severity, these individuals may be obtaining

treatment regardless of need. Previous studies have suggested African-American individuals
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in particular may receive treatment because of coercion through involvement with the

criminal justice system (LeCook et al., 2011) and social services (Dobscha et al., 2009).

However, the use of other services by aggressive individuals may also suggest that

aggressive individuals have more mental health co-morbidities increasing both their odds of

treatment and other services. A final explanation is that these individuals may have fewer

social resources to draw upon when they experience substance use problems and are thus,

more likely to turn to formal treatment services. Previous research, including previous

analyses of the Woodlawn cohort, has shown early aggressive behavior to be related to a

lack of supportive social connections (Sampson and Laub, 1992; Ensminger et al., 2009).

We note the limitations of examining predictors of substance use treatment in this

population. First, all individuals were born around 1960 and from a single, predominately

urban African-American community so generalization of the findings to other populations

must be done cautiously. However, this is also a strength in the study that all individuals

grew up in the same community and are the same age, allowing inherent control of many

neighborhood and age-cohort factors which may otherwise confound analyses. We also

relied on self-report to measure substance use, which has its limitations, yet studies have

shown self-report of substance use to be valid and reliable (Babor et al., 2000; Darke, 1998),

and work from the Woodlawn cohort show no systematic bias in the self-reports in these

data (Ensminger et al., 2007).

Our measures of treatment are another challenge for the study. We did not extensively

examine treatment options, but the high overlap of the two indicators gives some

reassurance that we captured a high proportion of those who obtained treatment. Moreover,

this study examined whether individuals ever obtained any substance use treatment. This

required retrospection over 14 years which may have resulted in some inaccurate recall.

However, because individuals did not need to provide details of the treatment episode this is

less concerning. Additionally, we did not examine the treatment quality or length, thus, we

can only draw conclusions about what differentiates individuals who receive treatment from

those who never receive treatment. An important future direction in a study with a larger

sample and information on multiple types of substance use treatment could examine

differences in distal predictors by treatment modality and treatment quality.

The strengths of the study—the prospective design over a long period of the life course, the

availability of information from many life domains, and the use of a community population

to examine substance use treatment—enable us to add to the extant knowledge about what

influences obtaining treatment. In sum, our findings suggest early identifiable life factors,

even as young as first grade, influence receipt of substance use treatment. Further research is

needed to understand the pathways from childhood aggressive behavior to substance use

treatment using mediational analyses to examine how and whether this pathway is mediated

by receipt of other services or social support and whether this relationship is specific to

African-American populations. Because we found this relationship regardless of severity,

research is also needed to examine how childhood aggressive behavior is related to the

quality and duration of treatment and if this increased likelihood of treatment leads to

improved substance use outcomes. While African Americans obtain treatment at higher

rates, they are less likely to receive specialty services (Schmidt et al., 2007) and less likely
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to complete treatment (Blumenthal et al., 2007) which may be related to more treatment

coercion among African Americans through the criminal justice system and social services

(LeCook et al., 2011).

Better coordination and standards to integrate social services and the criminal justice system

with quality substance use treatment programs are needed. Finally, more research is needed

that examines substance use and substance use treatment longitudinally over the life course,

particularly among African Americans. This type of research can enable us to better

understand how individual characteristics, early life experiences, substance use, and

treatment pathways interact.
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Highlights for Review

• Using a life course approach we examine factors related to substance use

treatment.

• Children rated as aggressive were more likely to receive substance use

treatment.

• In post-hoc analysis aggressive children were more likely to obtain other

services.

• Better integration of substance use treatment and other social services is needed.
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Figure 1.
Selection of study sample.

*Significant substance use = Lifetime history of binge drinking OR any lifetime use of other

substances greater than 50 times.

Self-report questions: Alcohol: Have you ever used alcohol? What is the most drinks you

have ever had on a single occasion?

Other substance use: How many times in your life have you taken (for non-medical

purposes): barbiturates, tranquilizers, stimulants/amphetamines, analgesics, inhalants,

marijuana/hashish, cocaine/crack, LSD and other hallucinogens, heroin?
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Table 1
Comparison of Treatment Indicators, N=522

N % # of SUD symptoms M(SD)

No Treatment 415 (79.5%) 0.6 (1.3)

Any Treatment 107 (20.5%) 3.8 (2.7)

Inpatient/Hospitalization 76 (14.6%) 4.1 (2.8)

Self-help 92 (17.6%) 3.8 (2.6)

Both Self-help and Inpatient/Hospitalization 61 (11.7%) 4.2 (2.7)
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Table 2
Measurement of distal and proximal factors

Variable Description

 Gender Gender of child was measured via mother's self-report at age 6.

Distal Factors

 Child and adolescent behavior

 Classroom behavior Measured in first grade. Teacher reported using the Teacher Observation of Classroom
Adaptation (TOCA) of any maladaptive classroom behavior in five behavioral domains: shyness
(e.g. timid, alone too much, friendless), aggressiveness (e.g. fights, lies, resists authority,
disobedient), underachievement (e.g. does not work as well as assessment of ability indicates),
restlessness (fidgets, is unable to sit still in class), and immaturity (e.g. acts too young physically
and/or emotionally, cries too much, seeks too much attention). The TOCA measure has been
shown to be valid and reliable (Kellam, Branch, Agrawal, & Ensminger, 1975).

 Delinquency Measured in adolescence. The sum of 18, 4-point self-reported indicators. Range 0-72, α = 0.83.
Items were adapted from a scale by Gold and colleagues (1970).

 Early family environment

 Family poverty Measured in first grade and adolescence. Using poverty guidelines from the Office of Economic
Opportunity for 1967 and 1976 (Department of Health, Education and Welfare, 1977), categories
of no poverty, poverty at either childhood or adolescence, or persistent poverty (poverty in
childhood and adolescence) created from primary caregiver's self-report of income and
household size.

 Parental education Measured in first grade. Self-reported education level of primary caregiver: dichotomized into
0-11 years vs. 12+ years of education.

 Family involvement Measured in adolescence. Sum of five indicators (e.g., how often family members did things
together such as work on homework and do community activities) ranging from 5=less than
every few months to 1= several times a week. These were summed into a single construct.
Range: 5-30; α=0.69.

 Family conflict Measured in adolescence. Sum of five indicators (e.g., how often family members said mean
things to each other, how often family members yelled at each other) ranging from 5=less than
every few months to 1= several times a week. These were summed into a single construct,
Range: 5-30; α = 0.94.

 Academic achievement

 Readiness to learn Measured in first grade. Metropolitan Readiness to Learn, a standardized test administered in
schools in 1st grade as a measure of a child's readiness for school (Anastasi, 1968). Range 0 (i.e.,
not ready) to 100 (i.e., very ready).

 School bonds Measured in adolescence. Sum of five, 5 and 6 point self-report indicators (e.g., “how far do you
think you will go in school?,” “how often do you skip school?”). Range: 5-28; α= 0.67.

 Educational attainment Measured at age 32. Dichotomized into obtained high school diploma vs. did not obtain high
school diploma.

 Early mental health

 Childhood psychological wellbeing Measured in first grade. Using the Mother Symptom Inventory (validity previously
demonstrated; Conners, 1967), the mother (or primary care giver) self-reported a 4 point 38-item
inventory of symptoms of depression and anxiety in children. Tertiles were created of low,
moderate, high scores, α= 0.79.

 Adolescent mental health Measured in adolescence. A self-report of anxiety and depression symptoms: six depression
questions and seven anxiety items. Response choices were on a scale of 1 to 6, ranging from “not
at all” to “very, very much.” Each scale was standardized. Psychometric examination of these
original measures is published elsewhere and shows a moderate degree of internal consistency
for both depression (α=0.69) and anxiety (α=0.68) and construct validity is also demonstrated
(Petersen & Kellam, 1977).

 Help received in adolescence Measured in adolescence. Mother's report of whether child received any help for emotional,
learning, behavioral, or drug problems from a youth agency since childhood assessment.
Dichotomized to any help vs. no help.

 Adolescent substance use

Drug Alcohol Depend. Author manuscript; available in PMC 2015 September 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Evans-Polce et al. Page 18

Variable Description

 Alcohol use Measured in adolescence. Self-report of whether ever used and frequency of beer, wine, liquor.
Categorized into no use, experimental use (1-19 times), and regular use (20+ times).

 Early substance use Measured in adolescence. Self-report of any substance use (marijuana, cocaine, LSD/
psychedelics, amphetamines/uppers, barbiturates/downers, tranquilizers, opiates, inhalants, and
cough syrup/codeine use) before age 14.

 Adolescent-onset substance use disorder Measured at age 32. The Composite International Diagnostic Interview (CIDI), a structured
diagnostic interview developed by the University of Michigan for the National Comorbidity
Survey (Kessler et al., 1994) was used to construct the age of onset of a substance use disorder.
Responses were then categorized into adolescent-onset (≤18 years) vs. no adolescent-onset.

Proximal Factors

 Substance use severity Substance use disorder symptoms were measured at age 32. The number of substance use
disorder symptoms endorsed on the CIDI was used as a continuous measure of substance use
severity. (Range 0-11).

 Socioeconomic status at age 32

 Health insurance Measured in young adulthood (age 32). Self-report of current receipt of any health insurance.

 Poverty Measured in young adulthood (age 32). Using 1992 Federal guidelines from the Department of
Health and Human Services, individuals were dichotomized into below or above the poverty
threshold based on self-reported income and household size.

 Unemployment Measured in young adulthood (age 32). Self-report of current unemployment.
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Table 3

Cohort Characteristics of Woodlawn Study Substance Users by age 32 (N=522).

Variables Percent or Mean(SD)

Female 43.49

Early Social Behavior

First Grade Classroom Behavior

 Aggressive 33.89

 Shy 31.67

 Underachieving 43.19

 Restless 33.82

 Immature 35.53

Adolescent Delinquency (0-72) 17.87 (15.61)

Early Family Environment

Poverty

 No Poverty 31.81

 Poverty at 1 Time Point 36.60

 Persistent Poverty 31.59

Parent Education

 <HS Diploma 57.57

 HS Diploma 42.43

Family Involvement (5-30) 16.37 (15.59)

 Family Conflict (5-30) 20.78 (16.34)

Academic Achievement

Readiness to Learn (0-100) 58.38 (19.62)

School Bonds (5-28) 12.66 (7.82)

High school diploma 74.52

Mental Health

Mother's Symptom Inventory (1st grade)

 Low 39.20

 Medium 33.41

 High 27.39

Help Received in Adolescence 29.48

Adolescent Mental Health

 Anxious 21.83 (14.46)

 Depressed 19.54 (13.40)

Adolescent Substance Use

Other substance use by age 14 22.80

Alcohol Use

 No Use 9.62

 Experimental Use 35.20

 Regular Use 55.28

Adolescent-onset of SUD (by age 18) 15.71
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Variables Percent or Mean(SD)

Lifetime substance use by age 32

Alcohol use 91.95

Illegal substance use 89.08

Marijuana use 86.78

Cocaine use 48.47

Heroin use 10.73

Substance use severity (# of SUD symptoms) 1.44 (2.36)

Socioeconomic status at age 32

Health insurance 76.44

Poverty 44.26

Unemployment 35.06
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Table 4

Bivariate and Multivariable Logistic Regression Models of Childhood and Adolescent Predictors of Treatment

for Substance Use (N=522).

Column A Column B

Bivariate Multivariable

OR 95% CI aOR 95% CI

Female 0.54* (0.34, 0.84) 0.76 (0.36,1.58)

Proximal Factors

Substance use severity 2.28* (1.97, 2.64) 2.45* (2.04, 2.96)

Socioeconomic status at age 32

 Health insurance 0.40* (0.25, 0.67) 0.77 (0.36, 1.67)

 Poverty 1.74* (1.11, 2.71) 0.79 (0.38, 1.65)

 Unemployment 2.26* (1.47, 3.48) 1.43 (0.71, 2.88)

Distal Factors

Early Social Behavior

First Grade Classroom Behavior

 Aggressive 2.09* (1.35, 3.23) 2.17* (1.10,4.28)

 Shy 1.06 (0.67, 1.67)

 Underachieving 1.26 (0.82, 1.92)

 Restless 1.49+ (0.96, 2.30)

 Immature 1.28 (0.83, 1.99)

Adolescent Delinquency 1.01 (0.99, 1.03)

Early Family Environment

Parent education

 <HS diploma Ref. Ref.

 HS diploma 0.73+ (0.47, 1.13) 0.67 (0.33, 1.33)

Poverty

 None Ref.

 At 1 Time Point 1.07 (0.60, 1.90)

 Persistent Poverty 1.17 (0.67, 2.07)

Family Involvement 1.01 (0.99, 1.04)

Family Conflict 1.00 (0.98, 1.02)

Academic Achievement

1st grade Readiness to Learn (MRT) 1.00 (0.99, 1.01)

School Bonds 1.01 (0.97, 1.06)

Educational Attainment

 <HS diploma Ref.

 HS diploma 0.64+ (0.40, 1.01) 1.11 (0.52, 2.38)

Mental Health

Mother's Symptom Inventory
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Column A Column B

Bivariate Multivariable

OR 95% CI aOR 95% CI

 Low Ref. Ref.

 Moderate 1.12 (0.69, 1.81) 0.90 (0.43, 1.86)

 High 0.64· (0.36, 1.13) 0.64 (0.27, 1.51)

Adolescent Help Received 1.11 (0.65, 1.90)

Adolescent Anxiety (standardized) 0.87 (0.62, 1.22)

Adolescent Depression (standardized) 0.94 (0.68, 1.29)

Adolescent Substance Use

Early Substance Use

 No use ≤14 Ref. Ref.

 Use ≤14 3.00* (1.89, 4.75) 1.55 (0.74, 3.25)

Adolescent Alcohol Use

 No Use 0.43· (0.12, 1.54) 0.27 (0.03, 2.32)

 Experimental Use Ref. Ref.

 Regular Use 1.22 (0.75, 2.00) 1.10 (0.50, 2.42)

Adolescent-onset of SUD 4.96* (2.99, 8.22) 0.42 (0.18, 1.01)

·
p<0.20,

+
p < 0.10,

*
p < 0.05 (For multivariable analyses, only p<0.05 denoted)
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