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ABSTRACT
The purpose of this research was to identify risk factors for future substance abuse
(SA) and/or substance dependence (SD) among young boys with attention
deficit/hyperactivity disorder (ADHD). The prevalence of childhood ADHD among
adult substance abusers has been well documented and stimulant medication therapy is
considered to be a protective factor. However, this population remains at high risk for
developing SA disorder in adulthood. Thus, since stimulant therapy alone does not
eliminate the risk of future SA, it is important to determine other factors that contribute to
this problem in this population. The specific questions addressed in this research were 1)
What risk factors predict SA problems in later life for adolescent boys who were
diagnosed with ADHD? ; 2) Do boys diagnosed with ADHD and receiving stimulant
medication have the same risk factors for SA as undiagnosed/unmedicated (normal)
boys? and 3) Is the medication effect at reducing SA in later years dependent or
independent of the response to the pharmacological treatment for behavioral symptoms of
ADHD? This study evaluated data collected in a longitudinal study (1968 to present) of
boys diagnosed with ADHD at the University of Iowa Hospital outpatient psychiatric
clinic. Longitudinal regression and odds-ratios were used to measure the strength of
correlation of risk factors to adult SD outcomes in three groups: diagnosed medicated
boys, diagnosed unmedicated boys and a comparison group of undiagnosed, unmedicated
(normal) boys. It was hypothesized that specific risk factors could be identified in the
two groups of diagnosed boys (medicated and unmedicated). It was further hypothesized
that poor response to medication would predict higher rates of adult substance abuse. and
thus be an indicator for early prevention/intervention need for the poor responders .
Results indicated that few of the evidence-based risk factors identified for the
general adolescent population were significant predictors of adult SD for these
adolescents diagnosed with ADHD. Other identified risk factors did not appear to be
influenced by the effects of the medication. Response to stimulant medication was not
related to the outcome of adult substance dependence, indicating that the protective factor
exists regardless of medication response.
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“There is a principle which is a bar against all information, which is proof against all
arguments and which cannot fail to keep a man in everlasting ignorance – that principle is
contempt prior to investigation.”
Herbert Spencer
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ABSTRACT
The purpose of this research was to identify risk factors for future substance abuse
(SA) and/or substance dependence (SD) among young boys with attention
deficit/hyperactivity disorder (ADHD). The prevalence of childhood ADHD among
adult substance abusers has been well documented and stimulant medication therapy is
considered to be a protective factor. However, this population remains at high risk for
developing SA disorder in adulthood. Thus, because stimulant therapy alone does not
eliminate the risk of future SA, it is important to determine what other factors contribute
to this problem in this population. The specific questions addressed in this research were
1) What risk factors predict SA problems in later life for adolescent boys who were
diagnosed with ADHD? ; 2) Do boys diagnosed with ADHD and receiving stimulant
medication have the same risk factors for SA as undiagnosed/unmedicated (normal)
boys? and 3) Is the medication effect at reducing SA in later years dependent or
independent of the response to the pharmacological treatment for behavioral symptoms of
ADHD? It was hypothesized that specific risk factors could be identified in 2 groups of
diagnosed ADHD boys (medicated and unmedicated) and this identification would
provide guidance for early intervention for social workers and other health care providers
who come provide services for with populations. It was further hypothesized that poor
response to medication would predict higher rates of adult substance abuse and thus be an
indicator for early prevention/intervention need for the poor responders .
This study evaluated data collected in a longitudinal study (1968 to present) of
boys diagnosed with ADHD at the University of Iowa Hospital outpatient psychiatric
clinic. Bronfenbrenner’s ecological framework served as the model for presentation of
variables that constitute risk factors for future SA. Longitudinal regression and oddsratios were used to measure the strength of correlation of risk factors to adult SA
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outcomes in three groups: diagnosed medicated boys, diagnosed unmedicated boys and a
comparison group of undiagnosed, unmedicated (normal) boys.
Results indicated that few of the evidence-based risk factors identified for the
general adolescent population were significant predictors of adult SD for these
adolescents diagnosed with ADHD. Also, in spite of the protective effect of stimulant
medication in adolescents diagnosed with ADHD on reducing later substance use
problems, the other identified risk factors did not appear to be influenced by the effects of
the medication. In this population, response to stimulant medication was not related to
the outcome of adult substance dependence, indicating that the protective factor exists
regardless of medication response.
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CHAPTER I
INTRODUCTION
Overview
The abuse of alcohol and drugs continues to be one of the primary concerns of
families in the United States. Research over the past four decades indicates that children
diagnosed with attention deficit hyperactivity disorder (ADHD) are at increased risk of
developing substance abuse disorders compared to the general population. Properly
prescribed medications and appropriate behavioral therapies have helped to reduce this
risk. However, despite these therapeutic interventions, the risk remains. Specifically,
children diagnosed with ADHD who receive appropriate therapeutic and medicinal
treatments continue to have higher than normal incidence of substance abuse problems in
adulthood.
This study focused on the effects of medication and risk factors for future
substance abuse (SA) among young boys diagnosed with ADHD. This study examined
the risk factors in an environmental framework, which takes into account the child and
those elements in the child’s surroundings that may serve as risk or protective factors for
future substance abuse problems. Because SA is a systemic problem that affects all
aspects of society, the social work focus of person-in-environment is an appropriate
approach to take when addressing this subject. This study explored the differences in
risk factors for those who received stimulant medication as part of their treatment and
those who did not. This study also examined the relationship between response to
stimulant medication and the likelihood of future substance abuse.
Significance and Implications
Economic costs of drug abuse to individuals and to society escalated to an
estimate of $180.8 billion by 2002 (Office of National Drug Control Policy, 2004). In
Table 1, cost estimates from 1992 to 2002 show a steady increase in spite of containment
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efforts. These estimated economic costs do not measure the costs of alcohol abuse, nor
do they measure the social and emotional costs associated with drug abuse. Social and
emotional costs are difficult to measure. However, the dollar amounts alone are enough
to warrant concerted efforts to identify useful prevention and early intervention efforts.
One important component of these efforts is the need to understand the relationship
between ADHD and substance abuse.
Recent studies (Molina & Pelham, 2003) have found ADHD to be as significant a
risk factor for future substance abuse as parental history of addiction, the generally
accepted major risk factor for substance abuse among youth (Cotton, 1979; Kaij, 1960;
McNeece & DiNitto, 1998; Midanik, 1983). Attention deficit hyperactivity disorder
(ADHD) is defined as a neurobehavioral disorder characterized by inattentive or
impulsive behaviors (or both) that are inappropriate for the patient’s developmental level
and interfere with optimal functioning (American Psychiatric Association, 1994). ADHD
is one of the more commonly diagnosed behavior disorders of childhood, occurring at an
estimated rate of 3-9% in school-aged children (Barkley, 1998; Markowitz, Straughn, &
Patrick, 2003). ADHD is diagnosed more often in boys than in girls with boy-girl ratios
ranging from 2:1 to 9:1 (Elia, Ambrosini, & Rapoport, 1999; Goldman, Genel, Bezman,
& Slanetz, 1998). Without treatment, these children often experience low self-esteem,
academic difficulties and poor interpersonal relationships. Estimates of the cost of
medical care for children with ADHD, compared to those without the disorder, are more
than double and are comparable to costs for children with other major medical disorders
such as asthma (Chan, Zhan, & Homer, 2002; Leibson, Katusic, Barbaresi, Ransom, &
O’Brien, 2001).
Stimulant medications have been advocated for treatment of hyperactivity
disorder as early as 1937 (Solomons, 1971a, 1971b, 1973) but not without concerns
regarding safety of use. Studies by Solomons in the early 1970s identified many
concerns regarding the side effects of the medication and the potential for its abuse.
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These concerns included not only the potential for misuse by the diagnosed child but also
misuse by parents and siblings who might take the drugs themselves. Recent increases in
the diagnosis of ADHD, as well as increased use of prescription medications for these
children (Zito et al., 2000), have heightened the concerns, particularly for children of
low-income families. Because medication is less costly than behavioral treatments for
ADHD, children of lower socioeconomic status are more likely to be prescribed stimulant
medication without attendant behavioral therapies following diagnosis, increasing the risk
of medication misuse.
The overwhelming majority of helping professionals agree that medication alone
is not an adequate solution to this problem. Although some research identifies stimulant
medication in the treatment of ADHD as a protective factor (Barkley, Fischer, Smallish,
& Fletcher, 2003; Biederman, Wilens, Mick, Spencer, & Faraone, 1999; Loney, Kramer,
& Salisbury, 2002), other aspects of the diagnosed child’s environment that may
contribute to risk or protection related to future substance abuse are not as clearly
identified. This study identifies specific risk factors, as well as areas for early
intervention that may serve as protective factors and thus help to reduce some of the
negative outcomes associated with an early diagnosis of ADHD. Family-based and
community level interventions must be an integral part of ADHD treatment to adequately
protect these children and provide them with better opportunities for successful adult
lives.
Response to medication intervention is also an important aspect of evaluating
effective treatment. Although stimulant medication is generally accepted to be a
protective factor for children with ADHD, this may not be true in all cases, and it may, in
fact, be a risk factor for some. Evidence exists to indicate that a number of adolescents
who have been appropriately prescribed stimulant medication for treatment of their
ADHD have overused and in other ways misused their medication. Thus, evaluation of
medication effect is an important indicator of the need for early SA prevention efforts.
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Specifically, if a correlation between medication response and later SA exists, children
not responding positively to the medication may benefit from increased SA prevention
earlier in their lives rather than later.
This research will add to the existing body of knowledge surrounding the
relationship between ADHD and substance abuse in the framework of a child’s
immediate environment. As ADHD is generally diagnosed at an early age, this research
will benefit those who provide early support and intervention efforts for risk factors that
are not reduced or eliminated with medication alone: parents and other caretakers,
schoolteachers, and health care providers. It is further anticipated that this study will
benefit children diagnosed with ADHD, as knowledge regarding appropriate early
interventions and support will contribute to their potential for successful futures.
Purpose of the Study
The purpose of this study was to identify risk factors for future substance abuse
among young boys who have been diagnosed with ADHD and to further identify whether
these risk factors differ for those who are medicated with stimulant medications and those
who are not medicated. Substance abuse was defined as “the use of a substance to
modify or control mood or state of mind in a manner that is illegal or harmful to oneself
or others” (Trachtenberg & Fleming, nd). Substance abuse includes alcohol as well as all
other identified psychoactive drugs, both licit and illicit. Risk factors identified in the
research as indicators of future substance abuse for the general population were tested
with this population to determine if they were similar or different. This study also
examined the relationship between the response to stimulant medication prescribed for
ADHD and SA problems in later life to shed light on whether a stronger focus on early
prevention efforts is warranted.
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Theoretical Framework
Substance abuse is a complex phenomenon that has biological, social and
psychological predictors and consequences. Even the distinction between abuse and use
is complicated and, in many situations, relative to the person and context. Further, the
description of substance use is not straightforward, which means that clinicians and
researchers must ask about age of first use, current use preferences by drug and route of
administration, and substances that lead to the most significant problems. Various
authors have attempted to describe and explain substance use and abuse, but their
descriptions have not become empirically supported theory. No commonly accepted
theory exists. Thus, although many quasi-theories about substance abuse can be
identified, they are not particularly useful when describing and connecting such complex
biopsychosocial problems as ADHD and substance abuse.
Since the National Institutes of Health classified addiction as a chronic relapsing
biopsychosocial brain disease (Leshner, 1997), additional research on brain functioning
and substance abuse has changed the way clinicians and researchers think and act. In
addition, the World Health Organization issued a similar statement, classifying addiction
as a brain disorder determined by biological and genetic factors and influenced by
cultural and environmental factors (World Health Organization, 2004). Most previous
attempts to develop a theory of substance abuse were mainly, if not exclusively, aimed at
psychological and social factors, and often included non-empirical factors such as
personality and spirituality. Because of the recent developments in neuroscience
research and technological advances of the past decade (i.e., magnetic resonance
imaging [MRI] and positron emission tomography [PET] scans), such theoretical models
as psychodynamic theory or personality theory of substance dependence, although
helpful in some instances, are no longer sufficient and may in fact inhibit understanding
and appropriate treatment of this complex process. The more inclusive person-inenvironment approach provides a more accurate reflection of the complexity of this
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biopsychosocial disease. Therefore, for this research, Bronfenbrenner’s ecological
model, which has the capacity to include the key research fields in substance abuse:
biology, sociology and psychology, was selected as an organizing framework.
Bronfenbrenner’s framework is an excellent tool for capturing the various
biopsychosocial elements that influence children and families, and thus it has provided an
important social work perspective. The conceptual elements leading to the outcome of
adult substance abuse that were examined were:

ADHD Æ

childhood personality traits Æ
age of initiation of substance use Æ medication Æ response to medication Æ Adult SA
parental skills, peer influence, Æ no medication Æ
Æ No SA

Research Questions
This study analyzed data previously collected in a longitudinal study to address
the following questions: 1) What risk factors predict SA problems in later life for
adolescent boys who were diagnosed with ADHD? 2) Do boys diagnosed with ADHD
and receiving stimulant medication have the same risk factors for SA as
undiagnosed/unmedicated (normal) boys? 3) Is the medication’s effect at reducing SA in
later years independent of the response to the pharmacological treatment for behavioral
symptoms of ADHD? In other words, is successful reduction of substance (ab)use
dependent on the positive behavioral response to pharmacological treatment of ADHD
or, is the reduction of substance abuse in adulthood a class effect (that is, a customary
therapeutic effect or side effect of this class of drugs) of these drugs regardless of the
drugs’ clinical efficacy in treating ADHD?

7

Table 1. Economic costs of Drug Abuse, 1992 – 2002, in Real 2002 Dollars (in billions
of 2002 dollars) (Office of National Drug Control Policy, 2004)

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

Health care

$13.7

$14.7

$14.7

$14.0

$13.2

$13.2

$13.8

$14.0

$14.1

$14.9

$15.8

Productivity

$99.3

$98.7

$101.8

$105.3

$107.1

$107.0

$1090.6

$115.9

$118.5

$121.9

$128.6

Other costs

$24.9

$24.7

$25.9

$28.1

$28.3

429.9

$31.3

$33.6

$35.3

$35.2

$36.4

Total

$137.9

$138.0

$142.4

$147.4

$148.6

$150.1

$154.6

$163.5

$167.9

$171.9

$180.0

Cost
Components

losses
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CHAPTER II
LITERATURE REVIEW
This review of the research literature presents an overview of childhood
predictors of adult substance abuse. These indicators will be presented within
Bronfenbrenner’s (1989) ecological framework as a person in environment perspective.
Two of the four levels of the ecological framework will be used to organize these
indicators in a manner that takes into account the systemic nature of substance abuse
problems. Although not all indicators will be addressed directly in this research, it is
important to be aware of the many personal, psychological and social environmental
factors that have been shown to contribute to SA problems. This review also includes the
research on the relationship between ADHD and substance abuse, the relationship
between ADHD and stimulant medication used for treatment, and the original research
findings from Loney et al., the researchers who provided the data source for this research.
Childhood Indicators in an Ecological Framework
Bronfenbrenner’s (1989) multisystemic ecological theory explains human
development through environmental relationships on four levels. This person-inenvironment perspective is well suited for social work. In addition, given the global
impact of substance abuse on individuals and society, it is a useful framework for
organizing and analyzing the risk factors for substance abuse.
Bronfenbrenner’s model divides social context into four conceptual components
or spheres of influence: microsystem, mesosystem, exosystem and macrosystem
(Bronfenbrenner, 1989). The microsystem includes the direct activities of the child in his
or her immediate surroundings with parents, family, doctor, and teachers – the most
immediate and earliest influences. The mesosystem consists of the connections or
processes that occur between aspects of the microsystem, such as the manner in which
family and school interact, or the way the child builds friendships. The exosystem
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includes aspects of the child’s environment that he or she may not have direct contact
with but that have influence on the child’s development, such as the relationship between
the home and parent’s workplace, neighborhood, school board or governmental
decisions. The macrosystem consists of the broader context of the child’s sphere of
influence – laws, cultural beliefs, politics, and economic patterns embedded in the
systems. Bronfenbrenner (1989) described the macrosystem as a “societal blueprint for a
particular culture, subculture, or other broader social context” (p. 228). Figure.1 is a
schematic drawing of Bronfenbrenner’s model.
Although Bronfenbrenner’s model focuses more on the relational aspects of the
systems, this research will describe risk factors for substance abuse using the more
concrete aspects of the systems framework. Further, this research will focus almost
entirely on the two levels closest to the child – the microsystem and the mesosystem – as
factors involved in these levels are amenable to specific definition and measurement.
Also, these factors will be more accessible for intervention purposes.
Bronfenbrenner considered time and environment important aspects to be
analyzed together with the individual in order to understand human development. His
research focused on “developmental changes triggered by life events or experiences that
may originate in the external environment or within the organism” (Bronfenbrenner,
1989, p. 201). The microsystem level includes experiences that originate within the child
and that may predict future problems.
Although Bronfenbrenner’s model drives this research, it should be noted that
other ecological models exist and may also be useful for presentation of addiction risk
factors. One such model is the psychobiological model developed by Bozarth (Bozarth,
1990). Figure 2 is a diagram of this model.
Bozarth’s schema depicts domains in which the primary factors and addiction
phases influenced by each type of process (interpersonal, sociological, and
pharmacological) are identified. The vectored paths progress from domain to factor to
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phase depending on the path of influence. For example, the personality and
circumstantial factors are influenced by the interpersonal domain and subsequently
influence the acquisition domain of the addiction process. This simplified picture does
not take into account all factors involved in this process, but it does illustrate another type
of ecological model that could be used to examine the process of addiction. Because a
major focus of Bozarth’s model is neuroadaptive factors (that is, brain changes that result
from chronic drug use), this model is not as applicable for this research as the
Bronfenbrenner approach. For example, neuroadaptive factors in Bozarth’s model were
identified through modern technological advances in neuro-imaging (i.e., PET scans),
which were developed after the parent study began (Loney, Langhorne, & Paternite,
1978) and thus this important information is not available in the data to be used.
Moen and Erickson (1995) present another ecological model that is also a possible
framework for the presentation of risk factors. This model focuses on the pathways of
adult resilience and is diagrammed in Figure 4. This conceptual model takes into account
both adult and childhood experiences as possible influencing factors in adult resilience.
After comparing the requirements for this model and available data from the parent study,
it was decided that the appropriate data would not be available and thus, this model
would not be helpful.
Finally, Carter and McGoldrick (Carter & McGoldrick, 1999) developed a model
of ecological stressors within family systems to describe risk factors that may contribute
to unfavorable outcomes in family functioning (see Figure 5). This model relates the
vertical and horizontal flows of stress or anxiety in the family to environmental factors.
Although this model is a good picture of person-in-environment, the primary focus is the
family system rather than the individual, so it also is not as useful as the Bronfenbrenner
model for the research under study.
Overall, Bronfenbrenner’s framework is best suited for presenting risk factors for
this research because the model focuses first on the individual person and then explains
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how this individual is affected by environmental factors. After examination of the data in
the parent study, it was found that most of the key variables needed for the
Bronfenbrenner model are available. The next sections will review the literature as it
relates to these key variables.
Microsystem Level Indicators
Parental alcoholism has long been identified as a major predictor of alcoholism in
offspring, and a large body of research supports the idea that alcoholism is an inherited
trait. Alcoholism occurs more frequently in some families than in others. Children of
alcoholic parents are three to seven times more likely to develop alcoholism themselves
(Chassin, Curran, Hussong, & Colder, 1996; Columbia, 2005; Cotton, 1979; Kaplow,
Curran, & Dodge, 2002, To, 2006; Midanik, 1983). Adopted children more closely
resemble their biological parents in drinking habits than their adoptive parents, and
concurrent rates of alcoholism are higher in monozygotic twins than in dizygotic twins
(53.5% vs. 28.3%) (Kaij, 1960; Liu et al., 2004; Pickens & Svikis, 1988; Pickens et al.,
1991). Despite this risk factor, only 33% of sons and 15% of daughters of alcoholic
parents develop alcoholism (McNeece & DiNitto, 2005).
Although genetic factors have not been established as a definite cause of
addiction, recent studies have identified genes that play a role in determining sensitivity
to alcoholism in various strains of mice (Xu, Ehringer, Yang, & Sikela, 2001). Brain
pathways responsible for determining sensitivity to alcohol that may be affected by
genetic variation have been identified and lend support to a cause-effect relationship
between genetic sensitivity and potentiation for abuse (Davies & Alkana, 2001). Data
from the Collaborative Study on the Genetics of Alcoholism (NIAAA) have identified an
area on human chromosome 1 that may be an accurate predictor for both predisposition to
alcoholism and depression that may be alcohol induced (Nurnberger et al., 2001).
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New technology has enabled research on brain functioning that has clearly
identified the brain pathways affected by chemical use. These pathways remain altered
after discontinuation of use. NIDA has classified addiction as a chronic relapsing brain
disease (Leshner, 1997) and applies this definition to all drugs of abuse including alcohol.
The particular areas of the brain that respond to specific drugs, as well as the reward
pathway that is reinforced with every chemical use, have been identified (Cardinal,
Pennicott, Sugathapala, Robbins, & Everitt, 2001). In short, the mechanism involves
regulation of neurotransmitters associated with pleasure: dopamine, serotonin, and
endorphins. The different drugs of abuse (including alcohol and nicotine) either
stimulate the production of one or more of these neurotransmitters, block their normal
reuptake or reabsorption, or both, creating a tolerance and craving for excess amounts of
this stimulation in the brain and thus driving the compulsion to use more substances.
This same reward pathway is thought to be involved in other dependencies such as candy,
food and gambling (Leshner, 1997; National Institute on Drug Abuse, 1998b; Sora et al.,
2001). Some evidence indicates that brief exposure to nicotine can cause lasting changes
in this area of the brain, thus setting the process of addiction in motion in those most
vulnerable with minimal drug exposure (Mansvelder & McGehee, 2000). This effect is
further supported by analyses of twin studies that have demonstrated a positive genetic
correlation between regular smoking and the risk of alcohol dependence (Madden,
Bucholz, Martin, & Heath, 2000).
Children with a history of multigenerational familial alcoholism, and thus with a
high loading of alcoholic genetic factors, have been found to have differences in the brain
structures that involve emotion and cognition before they drink (Hill et al., 2001). DNA
testing has identified a mutation of specific opioid receptors common to Chinese people
that may predispose them to susceptibility to heroin addiction (Szeto, Tang, Lee, &
Stadlin, 2001). Imbalance between the chemical signaling systems that regulate
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stimulation and inhibition of brain cells has been linked to predisposition to alcoholism as
well (Zhang, Cohen, B., & Begleiter, 2001).
Sufficient evidence exists to warrant identifying the genetic component as a
significant risk factor in the development of substance abuse. It appears that once use is
initiated, brain changes occur that may alter the individual and ensuing behaviors
regarding choices about future substance use. However, if only one third of those
children who are genetically vulnerable to familial transmission do actually become
addicted, other risk factors and indicators need to be identified. Also, those children who
do not have an immediate familial history of addiction yet become involved in substance
use and addiction need to be understood.
Other microsystem level indicators that Bronfenbrenner would classify as
originating within the child include various behavioral and personality traits such as
impulsivity, aggression, lack of emotional control, anger and sensation-seeking (Brook,
Whiteman, Cohen, Shapiro, & Balka, 1995; Colder & Chassen, 1997; National Institute
on Drug Abuse, 1999; National Institute on Drug Abuse, 2003). Many of these symptoms
or behaviors are quite similar to the behaviors that define ADHD. As this risk factor (i.e.,
a diagnosis of ADHD) is central to this research, it will be discussed in depth in the
following section.
Aggressive behaviors in adolescents have been identified as highly correlated
with substance use disorder (National Institute on Drug Abuse, 2003; To, 2006). A study
conducted by the Substance Abuse and Mental Health Services Administration
(SAMHSA) (Join Together Organization, 1999), compared adolescents with serious
behavioral problems, such as repeated physical aggression and stealing, to adolescents
with a low degree of behavioral problems. Those with serious behavioral problems were
seven times more likely to be dependent on alcohol or illicit drugs than those with lower
degrees of behavioral problems. A later SAMHSA study indicated that youth involved in
aggressive acts of violence are twice as likely to report illicit drug and alcohol use (Office
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of Applied Studies, 2002). Whether the substance use predates the aggressive behaviors
is often difficult to determine. Belcher and Shinitzky’s meta-analysis of studies on risk
and protective factors (Belcher & Shinitzky, 1998) suggests that the development of
behaviors leading to early diagnoses of conduct disorder and oppositional defiant
disorder are identifiable in preschool and are continuous throughout the developmental
stages, progressing from mild behavior problems to more aggressive behaviors and
ultimately to the aforementioned diagnoses and on to substance abuse.
Depression and life dissatisfaction are two other identified risk factors for
substance abuse among adolescents. It is estimated that major depressive disorder may
occur in 15% to 20% of adolescents admitted to substance abuse treatment programs
(Rahdert, 1995). As many as two thirds of adults seeking substance abuse treatment
report a history of childhood physical, sexual, or emotional abuse, with almost twice as
many females as males reporting this history. Although the exact relationship between
the abuse and subsequent problems with substances is unclear (many of these adults have
a familial history of substance abuse as well), contributing factors that, when coupled
with childhood abuse, increase vulnerability to later substance abuse problems have been
identified. These factors include the severity of the abuse, younger age of the victim,
family dysfunction, and lack of support following the abuse (National Institute on Drug
Abuse, 1998a).
Age of initiation of use of substances also plays a role in future use. Earlier
initiation, especially prior to age 15, is a powerful indicator of later substance use
problems (Labouvie, Bates, & Pandina, 1997; National Institute on Drug Abuse, 1999;
SAMHSA, 2000), and initiation generally begins with the most readily available
substances – those legally sanctioned in the adult world: alcohol and tobacco. The above
research demonstrates that the younger an individual is when first using alcohol, tobacco,
or other drugs, the more likely that individual will become addicted. Adolescent onset of
substance use disorder is generally more rapid, with a shorter time from first exposure to
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dependence than adult onset, with higher rates of development of a second substance
dependence and higher levels of psychopathology (Clark, Kirisci, & Tarter, 1998). Also,
given the emerging scientific evidence that initial use of any potentially addictive
substance can trigger alteration in brain function that sets in motion the mechanism of
addiction in genetically predisposed children (Ungless, Whistler, Malenka, & Bonci,
2001), delay of initiation of use needs to be the overarching goal of primary prevention.
Family influences at the microsystem level that create risk for future substance
use have been identified. Elements of the home environment, including familial
substance use and parental affective disorder, have an effect on adolescent substance use
(Su, Hoffman, Gerstein, & Johnson, 1997). Family rules against drinking appear to
decrease adolescent alcohol use (Griesler & Kandel, 1998), while lack of maternal
attachment (Brook, Cohen, & Jaeger, 1998), inept parenting, poor communication skills,
and high levels of family discord (Duncan, Duncan, Biglan, & Ary, 1998; To, 2006)
increase risk of adolescent use.
Parents who have ever used marijuana, regardless of whether they have stopped
using or not, have children who are more likely to use marijuana, suggesting that the
parental influence is not a reflection of modeling, but rather the effect of the parental
choice to use marijuana. Parental attitudes about risk associated with marijuana use are
directly reflected in their children’s attitudes and behaviors regarding its use (Kandel,
Griesler, Lee, Davies, & Schaffran, 2001).
Mesosystem Level Indicators
The next influential level of relationships, the mesosystem level, involves
indicators or predictors that arise in a child’s peer relationships, school environment and
neighborhood. Both peer deviance and academic failure are significant predictors of
initiation of use and increased levels of use of substances among adolescents (Duncan et
al., 1998). Best friend smoking is a significant predictor of adolescent smoking, and
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schools where attitudes toward smoking are more relaxed (e. g., teachers are allowed to
smoke) have higher smoking rates than schools with clearer bans against tobacco use
(Alexander, Piazza, Mekos, & Valente, 2001). Adolescents whose friends smoke are also
more likely to smoke at a younger age (Bobo & Husten, 2000). Also, some evidence
indicates that teens who attend highly competitive schools with high academic
expectations are more likely to smoke than students who perceive less academic pressure.
In these cases, frustration related to perception of failure and subsequent loss of social
stature has been identified as the underlying correlate (National Opinion Research Center,
2001).
The influence of peers who use, the perception of ease of obtaining substances,
and the perception of risk associated with use have been shown to have a stronger
relationship to likelihood of use than demographic characteristics such as gender and
ethnicity. For example, the National Survey on Drug Use and Health (NSDUH) found
that adolescents who had been approached by peers to use or sell drugs were much more
likely to have used an illicit drug in the past year than their peers with no similar
experience (SAMHSA, 2005).
Students who are more highly involved with their school and identify strong
school attachment and future orientation are at reduced risk for substance abuse (Somers
& Gizzi, 2001). Although involvement in after-school activities has been accepted as a
protective factor for adolescents and substance abuse, there is evidence suggesting that
involvement in certain sports (e.g., football) in fact promotes the use of alcohol and
tobacco, perhaps as part of the macho image associated with the sport, while
extracurricular activities that take place outside the school and involve parents do serve
as a protectant (Bordon, Dannermeyer, & Scheer, 2001).
In Bronfenbrenner’s theory, it becomes apparent how substance use fits into this
model of relationships between and around a developing child and the timing of the
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interactions between child and environmental element. Table 2 summarizes these
indicators by ecological system levels.
Exposure not only to substances themselves, but also to risk factors at an earlier
age, has a more profound impact and leads to more severe consequences. Although this
model does not attempt to indicate causality for a problem as endemic and with such a
strong genetic component as substance abuse, perhaps causality beyond the identification
of risk factors is neither useful nor necessary. In fact, it is this omission of direct
causality that makes Bronfenbrenner’s model so appropriate as a framework for the
presentation of this problem and principles of intervention. Because Bronfenbrenner’s
model takes into account multiple societal factors, a collaborative interdisciplinary
approach to intervention is a logical methodology to use.
ADHD and Substance Abuse
The prevalence of childhood ADHD among adolescent and adult substance
abusers is well documented (Biederman et al., 1997; Horner & Scheibe, 1997; Manuzza,
1993; To, 2006). Exactly how ADHD and substance abuse are related, however, is not
yet clear. Ongoing genetic research is attempting to find this link through exploration of
the dopamine system (National Institute on Drug Abuse, 1999). The complication of
coexisting conduct disorder in childhood has also been shown to increase the likelihood
of adult substance use disorder (SUD) (Biederman, Newcorn, & Sprich, 1991; Fischer,
Barkley, Smallish, & Fletcher, 2002; Myers, Stewart, & Brown, 1998).
The estimated rate of incidence of ADHD among youth in this country ranges
from 7.4 % to 16.1%. Treatment with stimulant medication remains the mainstay of drug
treatment with prescribing rates estimated from 40.0% to 86.5% (Barbaresi et al., 2002;
Perry & Kuperman, 1996; Biederman, 2005). Vulnerability to adult substance use
problems has been documented in numerous studies with incidence rates ranging from
16% (Manuzza, 1993) to 52% (Biederman et al., 1995).
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Anger and aggression are identified as early indicators of future SA problems and
are also characteristics of ADHD. Conflicting results regarding the nature of this
relationship have been reported. Molina and Pelham (2003) identify the inattentive
elements of childhood ADHD to have a stronger relationship to early onset of substance
use behaviors than to the more antisocial behaviors, while others (Flory & Lynam, 2003)
have suggested that controlling for the more aggressive impulsive dimensions of ADHD
all but eliminates the relationship of ADHD to future substance use disorders.
ADHD and Stimulant Medication
The use of the psychostimulant medication methylphenidate, or Ritalin® as it is
commonly known, for treatment of ADHD is widely viewed as the reference standard.
More than 130 clinical trials have assessed Ritalin® compared to 20 trials assessing the
next most commonly used drug, dextromethamphetamine (Markowitz et al., 2003).
Stimulant medications cause most people to speed up their thoughts and actions. A
paradoxical effect can occur in individuals with ADHD however, causing them to slow
down their actions and increase attention span. Unfortunately, no one is exactly certain
how these drugs work and what the long-term side effects might be (Markel, 2004).
Neuroimaging has enabled scientists to view structural and functional differences in the
brain structures and brain circuitry in individuals diagnosed with ADHD as well as to
identify the effects stimulant medications have on these areas of the brain (Markowitz et
al., 2003; National Institute of Health, 1998, November 16-18). Although the exact
neuropathology of ADHD is not clear, an underlying dopaminergic dysfunction may be a
contributing factor. The action of Ritalin® involves, in part, a prominent dopaminergic
component of activity, including certain specific dopamine transporters and receptors
(Markowitz et al., 2003).
Although non-stimulant medications for the treatment of ADHD have emerged in
the past decade, the average effect size of these is considerably less than the stimulant
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medications (Biederman, 2005; Faraone, 2003). Thus, they are not as commonly
prescribed as the stimulant medications.
The relationship between childhood medications prescribed for behavior problems
and adult substance abuse problems is poorly understood, and previous studies have
yielded conflicting results. Researchers at Massachusetts’s General Hospital who have
been focused on treatments for children with ADHD (Biederman et al, 1999; Biederman,
2005) found preliminary evidence indicating a reduction in the incidence of substance use
disorder in adults who received stimulant medication for their childhood ADHD
compared to those who had not. These findings have been supported by other researchers
as well (Barkley et al., 2003; Loney et al., 2002). In the population under study in this
research (Loney et al., 2002), the young adulthood follow-up indicated the rate of an
adult psychiatric diagnosis of alcoholism among the unmedicated boys was 55% versus a
rate of 28% among those medicated. This follow-up also found an adult diagnosis of
drug abuse of 19% for unmedicated boys versus 17% for those who received stimulant
medication. Figure 5 presents the data on experimental or ever tried use of various
substances in these groups.
An earlier study (Lambert & Hartsough, 1998) however, identified a linear
relationship between the amount of stimulant medication prescribed for children with
ADHD and the likelihood of becoming either tobacco or cocaine dependent as adults.
Also, research on the use and misuse of stimulant medication among high school students
in Detroit indicated that, although students who take stimulant medication as prescribed
to treat symptoms of ADHD report low rates of alcohol, tobacco, marijuana, and ecstasy
(compared to students who illicitly use prescription stimulants), students who reported
both licit and illicit use of this prescribed medication (that is, taken as prescribed and
used recreationally) report use of these other substances at a rate similar to students who
misused prescription stimulants not prescribed. In other words, when taken as
prescribed, the medication appears to have a protective effect, but when misused, this
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does not appear to be true. A better understanding of who may or may not misuse their
prescribed medication is needed.
A study undertaken by this researcher (Cretzmeyer, 1997) found a significant
relationship between prescribed childhood Ritalin® and adult methamphetamine use
among a population of incarcerated adults. Further investigation along this same line by
Cretzmeyer (1998) yielded inconclusive results possibly related to small sample size.
These varying conclusions suggest that differential effects of childhood medications, as
well as other influencing factors, exist and justify the need for a more in-depth
examination of these children in their social environment. Also, given the rampant
increase in prescribing of stimulant, antidepressant, and other psychotropic medications
for very young children in recent years (Zito et al., 2000), further study of this
phenomenon is warranted.
Summary of Original Research Findings by Loney et al.
The original collection of the data used for this study was instigated by an interest
in identifying the background, parental and symptom variables that significantly
contribute to variation in clinically rated improvement in ADHD boys (at that time,
labeled hyperkinetic or minimal brain dysfunction) medicated with methylphenidate
(Ritalin®). Initial findings supported the notion of heterogeneity within the group and
the need for defining more homogenous subgroups. Defining these subgroups by analysis
of the data resulted in two relatively independent symptom dimensions, which the
researchers labeled aggression and hyperactivity (Langhorne & Loney, 1979; Loney,
Langhorne, et al., 1978). A second focus of early analysis was the identification of
predictors and prognostic indicators. Results indicated that different samples of these
diagnosed boys appeared to vary in outcome and symptomatology depending on
differences in age, perinatal history, SES, and parenting styles. Better response to
Ritalin® was associated with children who were older at referral, who were higher on the
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hyperactivity dimension, and whose mothers reported more severe perinatal
complications (Paternite, Loney, & Langhorne, 1976; Paternite, Loney, Salisbury, &
Whaley, 1999). Further follow-up studies were, and continue to be, conducted to assess
life adjustment by this group, with the assumption that ADHD children may eventually
make satisfactory life adjustments. Adult follow-ups indicated a protective effect of
stimulant medication for later SA and in many other life domains (Loney et al., 2002).
Summary of Literature Review
Overall, prior research has identified a number of factors that contribute to the
risk of adult substance abuse among adolescents. Some of the most salient include
family history of addiction, early age of initiation of use, peer influence, poor parenting
skills and attitudes toward use, and psychiatric disorders including ADHD. For
adolescents diagnosed with ADHD, the addition of exposure to any of these other factors
only increases the likelihood of future development of substance use problems. In spite
of good pharmacological therapies, these children continue to have higher rates of
substance use problems than the general population. Therefore, further investigation of
the identified risk and protective factors as they relate to this population is necessary.
Questions to be Addressed in This Research
This study addressed the following three questions:
Question #1. What risk factors predict SA problems in later life for adolescent boys
who were diagnosed with ADHD?
Hypothesis #1: The evidence-based list of risk factors will predict later adult
substance abuse.

Question #2. Do medicated boys with ADHD have the same risk factors for future SA
as normal (undiagnosed) boys? Some research has speculated that the same risk factors
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identified for the general population carry over to this vulnerable population. This
assumption will be tested.
Hypothesis #2a: The specific risk factors for future substance abuse which are
significant for normal boys will also be significant for the diagnosed medicated boys.
Medicated boys with ADHD will have similar risk factors for future substance abuse
to normal boys.
Hypothesis # 2b: The diagnosed unmedicated group will differ from these two
groups. This group will have a stronger relationship between risk factors and adult
substance abuse than the other two groups (normals and diagnosed medicated
boys).

Question #3. Is the medication effect at reducing SA in later years dependent or
independent of the response to the pharmacological treatment for behavioral symptoms of
ADHD?
Hypothesis #3: Increased positive response to stimulant medication is associated
with lower incidence of SA in boys diagnosed with ADHD.
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Figure 1. Bronfenbrenner’s ecological approach (Buffalo State University, nd)
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Figure 2. Bozarth’s psychobiological model of drug addiction (Bozarth, 1990)
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Figure 3. Pathways to adult resilience (Moen & Erickson, 1995)
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Figure 4. Carter and McGoldrick’s (1999) model of family stressors
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Figure 5. Adult experimentation with substances (percent who ever tried

Percent

them) in medicated and unmedicated ADHD group (Loney et al., 2002)
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Table 2. Childhood Indicators of Risk of Substance Abuse by Ecological Levels

Microsystem Level
Individual Child
Genetic vulnerability
Altered brain function related to exposure
Personality traits (impulsivity, aggression, anger, etc.
Psychopathology (ADHD, depression, conduct disorder)
Childhood abuse/neglect
Age of initiation of use
Family
Parental use
Parental psychopathology
Poor parenting skills
Lack of rules about use
Parental attitudes
Mesosystem Level
Peers
Peer use
Peer deviance
Perception of risk
Schools
Relaxed smoking regulations
Academic failure
High level of competition
Lack of attachment to school
Nonparticipation in after school activities by child and parents
No long-term anti-drug program
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CHAPTER III
DESIGN AND METHODOLOGY
The purpose of this research was to identify risk factors for future SA among
young boys diagnosed with ADHD. At this time, the treatment of choice for children
diagnosed with ADHD is stimulant medication treatment. Prescribing rates for these
medications have rapidly increased in the past decade. Because it is apparent that
stimulant treatment alone does not eliminate the risk of SA in later life, it is important to
determine other factors that contribute to this problem in this population so that further
interventions may be applied.
This study used data collected in a longitudinal study of boys diagnosed with
ADHD, and analyzed a subset of the data in order to answer the research questions. The
original study was initiated in 1968 at the University of Iowa Child Psychiatric
Outpatient Clinic and is currently in the fifth follow up phase (see Background: Summary
of Previous Research by Loney et al. below). The original study included samples of
boys diagnosed with ADHD and treated with stimulant medication, boys diagnosed with
ADHD and not treated with stimulant medication, and a comparison sample of boys not
diagnosed with ADHD and brothers not diagnosed with ADHD. In Loney’s study, the
investigators found that a significantly higher percentage of the unmedicated boys
developed problems with substance abuse (Loney et al., 2002). The medicated boys
however, reported rates of substance abuse problems significantly higher than that of the
general population. If other contributing factors can be identified, it will be possible for
social workers and other health care professionals to implement early interventions that
may help reduce the vulnerability to later SA problems and contribute to the overall
health and quality of life for this population.

30

Procedure
The first step of the data collection procedure was to contact Dr. Jan Loney at the
University of Iowa Psychiatry Department. Dr. Loney graciously granted permission for
the data from her longitudinal study to be used for this research. Dr. Loney provided an
orientation to the original research, hard copies of original survey instruments (when
available) and summaries from various conferences at which results of studies using these
data had been presented. The data were made available in electronic SPSS data files.
Background: Summary of Previous Research
by Loney et al.
Participants
Demographic Information
Probands were boys referred to the University of Iowa Hospital outpatient
psychiatric clinic between 1967 and 1978 for evaluation and treatment of ADHD. The
boys represented both rural and urban communities in the state. Original diagnosis at the
time of referral was called minimal brain dysfunction, and hyperactivity disorder when
the disorder was renamed in 1968. Average age at intake was eight years. Mean IQ was
100 with no boys with an IQ of less than 70 included in the study.
These probands fell into two distinct groups: boys who were medicated with
methylphenidate, a central nervous stimulant medication (diagnosed medicated) and boys
who were never medicated (diagnosed unmedicated).
According to the study records, these boys were arbitrarily assigned to treating
physicians, one of whom was opposed to using medication to treat these symptoms and
thus did not prescribe medication for any of his probands. This process resulted in an
essentially random-like treatment assignment. Information related to any further
influence this non-prescribing physician may have had on these probands was not
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available. The comparison group consisted of unreferred and never-medicated full
brothers of the probands and normal boys drawn from the middle school classrooms of
the probands during an adolescent follow up (Normal).
This research used two sample groups of these boys. The first groups evaluated
(Samples 1a and 1b) were originally seen between 1967 and 1972. All 200 of these boys
were prescribed methylphenidate as part of their treatment. One hundred and thirty-five
of these boys (Sample 1a) were followed up at the University of Iowa child psychiatry
clinic. The other 65 boys (Sample 1b) were diagnosed, prescribed the medication, and
sent back to their home communities for follow-up. Between 1973 and 1978, boys in
Sample 1a were seen for their first adolescent follow-up. Data were collected from the
adolescent, and the adolescent’s mother, father, and teacher. At this same time, 100
anonymous control subjects were recruited, but these controls were never followed
longitudinally. Between 1980 and 1985, a 21-23 year follow-up was conducted with this
group as well as with Sample 1b. At that time, 54 undiagnosed, never-medicated full
brothers were recruited as controls.
Between 1973 and 1978, a second wave of recruitment into this study was
undertaken. At that time, a change in hospital administration resulted in a director who
was opposed to the use of medication with these children. This group of 124 boys
(Sample 2) was assigned to the psychiatrist on duty for the day of their appointment,
resulting in essentially random assignment to a medication-based treatment or a nonmedication-based treatment. Of this group, 44 were medicated with methylphenidate
(Ritalin®), and 33 were not medicated. Of the 33 who did not receive medication at UI
Child Psychiatry, 8% ultimately received medication at a later date. This group
underwent adolescent follow-up between 1978 and 1980, at which time 65 classmate
controls were randomly recruited. Age 21-23 follow-up occurred between 1985 and
1990, when undiagnosed, never-medicated full brothers were recruited and 49 of the
classmate controls were seen again in follow-up. At age 28, another follow-up was
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conducted, but only 77 subjects were seen before the follow-up was terminated.
Currently, a mid-life (approximately age 40) follow-up is underway. Table 3 describes
the sample and data as they were collected over time.
For this research, only subjects and controls with available outcome data (i.e.,
adult substance abuse and dependence) were included in the data analyses. Data for
Samples 1a and 1b were combined and treated as a single group.
Recruitment Information and Agency Setting
These boys were referred to the University of Iowa Hospital – a tertiary care
clinic – from across the state of Iowa. All were seen in the child psychiatry outpatient
clinic. All follow-ups were conducted in the same setting, and one of the original
researchers, Dr. Loney, has maintained active involvement with these boys since the
origin of the study.
Limitations of the Study Sample
This study is limited to male subjects only, including both probands and
control/comparison groups. At the time of the original data collection, females were
infrequently diagnosed with problems related to hyperactivity and inattention or other
behavioral problems and thus do not appear in the sample. This limitation severely
restricts generalizability of the findings to the overall population of children and
adolescents diagnosed with ADHD in current times, as the number of young females
diagnosed is approaching the number of males. An additional limitation of the study is
the paucity of racial and ethnic diversity among the sample. Although the sample was
reflective of the population of Iowa at the time data collection was initiated (1960s and
1970s), the almost exclusively white sample (98%) restricts the potential for generalizing
findings to populations other than white males. In spite of these limitations, this study
yielded important information for the particular homogenous group in the sample, for
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they constitute a large portion of those who ultimately are affected and remain vulnerable
to future difficulties.
Assumptions
This study used secondary data collected over time, beginning in the early 1960s,
by researchers at the University of Iowa Child Psychiatry Clinic, under the lead of Dr. J.
Loney. Children were referred to the University of Iowa Child Psychiatry Outpatient
Clinic from across the state of Iowa for evaluation and treatment of behavior problems
related to hyperactivity. At that time, the diagnosis for the disorder now labeled ADHD
was called minimal brain dysfunction. In the Diagnostic and Statistical Manual of
Mental Disorders, Second Edition (American Psychiatric Association, 1968), the
American Psychiatric Association (APA) listed the disorder as hyperkinetic reaction to
childhood (HRC), then in the late 1980s redefined it to attention deficit disorder, with and
without hyperactivity (Baren, 1994). The current standard definition and description of
ADHD (Table 4) is outlined in the DSM-IV (American Psychiatric Association, 1994).
Senior research staff involved in Dr. Loney’s mid-life follow-ups reviewed pretreatment
chart notes on all subjects to verify that symptoms identified in the early years of the
study would in fact comprise the criteria for ADHD by current standards. For this study,
it was assumed all subjects included were accurately diagnosed as having ADHD.
Inclusion of Women, Minorities and Children
The study was limited to males referred to the outpatient child psychiatry clinic.
The sample was 98% white, which was reflective of the general population if Iowa at that
time. Because the original sample was entirely male, comparison groups were limited to
males to eliminate gender differences.
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Instruments
A multitude of instruments were used for assessment and data collection at intake
and ensuing follow-ups. A list of those instruments used in the research are provided in
Table 5. From intake interviews, Mother or Father Intake Forms, Child Intake Forms,
Schaefer Child Parent Rating Scales, and Conrad and Insel Parent Rating Scales were
used. Symptom severity ratings were assessed by review of each child’s staff, medical
and social summaries, and psychological and educational test reports, which were then
rated on a six-point scale for severity and frequency. Parenting ratings were compiled
using a similar method of compilation of chart summaries for a composite score.
Neurological impairment was rated by faculty in pediatric neurology and child
psychiatry. Medication progress notes were used to rate response to medication. These
notes reflected responses from both parents and were reported as separate variables. The
parallel mother-father scored responses were combined to form a single score for
increased reliability and hence increased validity.
Early adolescent follow-up instruments used in this research included: Mother or
Father Intake Forms, Child Intake Forms, Primary-Secondary Symptom Checklists,
Parent Attitude Research Instruments (PARI), and Schaefer’s Children’s Report of
Parental Behaviors. Structured interviews of all children and families were conducted,
taped, and rated on a variety of measures including peer relationships and response to
medication.
Instruments used at late adolescent follow-up for this study included those listed
at early adolescent follow-up, the National Survey on Drug Abuse (NSDA), and the Licit
and Illicit Drug Scale (LIDS). The NSDA was the chief instrument for generating
estimates of drug use of persons 12 years and older residing in households in the United
States at the time these data were collected. Although survey research, especially selfreport drug use surveys, is viewed as generally weak on validity and strong on reliability
(Rubin & Babbie, 2001), the data collection procedures used in this research met the
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conditions necessary for securing high validity. These conditions included assurance of
privacy and ongoing confidentiality, minimization of perception of respondents’ risk,
familiarity of interviewer to subjects, establishment of a level of trust prior to
administration, and agreement with the scientific and personal merit of the survey on the
part of the subjects (Abelson & Fishburne, 1977; L.D. Johnston & O’Malley, 1985).
Further attempts to locate validity and reliability information related to this instrument
were met with limited success. A copy of the original report on the methodology of this
instrument was located at National Institute on Drug Abuse (NIDA) headquarters, but it
offered no further information than what is reported here. The LIDS was developed by
the research staff involved in the original study and included a number of questions from
two Iowa drug surveys included in the Iowa Study of Alcohol and Drug Attitudes and
Behaviors Among Youth, a precursor to today’s Iowa Youth Survey. The report from the
year these data were collected (1976) was not available, despite efforts to locate it
through interlibrary loan at the University of Iowa and contact with past directors of the
state program that managed this data collection. Reports of later surveys indicate that the
substance use data were comparable to data collected nationally by the Institute for Social
Research at the University of Michigan. Comparisons of self-reported use among the
four categories of school districts also appeared to substantiate the reliability of use and
non-use (Substance Education Program: Alternative Program Section, 1982).
Instruments from the 21-year follow-up used in this research were: NSDA, LIDS,
and a Ritalin Interview and Questionnaire.
The ratings derived from the Ritalin Interview and Questionnaire were determined
by chart notes, and an overall response rate (initial and improvement) assigned to each
case by two independent raters. These raters reviewed responses from both parents and
created response scales from this information. Effective inter-rater reliabilities for all
response measures ranged from 0.86 to 0.90. The two ratings for each subject were
averaged to produce a composite score for each response variable.
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Comparison groups were administered essentially the same battery of
assessments, including teacher and parent forms, but no patient charts were kept on
comparison groups.
Data Preparation
Data were received in six SPSS data files. Individual data sets included intake
and adolescent follow-up for Group 1, intake data for group 2, adolescent follow-up for
Group 2 and three separate data sets with the NSDA data collected at age 21 for subjects,
brothers and controls. Intake for Group 1 took place between 1967 and 1972. Intake for
Group 2 began in 1973, at the same time the first adolescent follow-up for Group 1 was
conducted. Although essentially the same battery of assessments was conducted with
both groups, frequently different versions of the same assessment instrument were used
with the later starting group because of the time lag. Also, responses to medication were
worded differently with the two groups, as were variables created from chart reviews.
The majority of the variables used for this study needed to be recoded in order to
combine the groups for data analyses. Differences in the data sets such as this made
merging of the data files often impossible, thus necessitating manual data entry when
combining the groups. These data manipulations will be detailed later in the Methods
section.
Once data recoding and other cleaning were completed, a second data set for
Group 1 with more complete intake data was made available by Dr. Loney. This
necessitated a repeat of the recoding processes for variables used from this data set. This
repetition provided a mechanism for increased reliability related to the creation of these
variables, as new scores could be compared with previously created scores. Other than
what would be expected for increased sample size, scores were essentially the same for
these variables.
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Research and Design Methods: Description of
Current Research
Research Design
This research was a secondary analysis of previously collected data from the
Loney et al. longitudinal study, using intake, early and late adolescence, and 21-year
follow-up points. All data were coded by identification numbers only, thus anonymity of
all subjects for the secondary analysis was asured. Bronfenbrenner’s ecological
framework was used to organize and present the risk factors (independent variables) as
described in Chapter 2. Although Bronfenbrenner’s framework was not essential to the
data analysis, the presence of this structure throughout this research served the purpose of
creating an organizational framework that enabled the next step of identifying the areas
of vulnerability in the child’s environment where extra support or early intervention (or
both) may be helpful. This study used the Bronfenbrenner model’s two most immediate
levels, the microsystem and mesosystem levels, as these are the most identifiable, have
the most influence on the child, and therefore are more amenable to intervention efforts.
Microsystem level indicators appeared to be more numerous and easier to
identify, and thus more indicators at that level were tested. The evidence-based risk
factors tested were aggression, age of initiation of use, parenting skills, peer use and
peer deviance. These specific risk factors were identified in the literature review as
having a significant relationship to adult substance abuse in the general population.
As noted in the literature review, conflicting results and conclusions have been
reported regarding the relationship between aggression, ADHD and SA. The intent of the
inclusion of these risk factors in this analysis was to help clarify this relationship. In this
study, aggression was measured as a dichotomous variable (yes or no). The symptom
dimensions defined by previous researchers (Langhorne & Loney, 1979; Loney,
Langhorne, et al., 1978; Loney, Prinz, Mishalow, & Joad, 1978) as aggression and

38

hyperactivity , were used to operationalize aggression (yes or no). Loney and associates
performed a principal axis factor analysis to identify the two symptom dimensions. The
aggression factor accounted for 44.6% of the factor variance using the following primary
and secondary symptoms identified at referral: Negative Affect (including excitability,
explosive, irritable, low frustration tolerance, quick tempered, sulky, sullen, tantrums and
touchy); and Aggressive Interpersonal Behavior (including bullies, cruel, defiant,
disobeys rules, fights, inconsiderate, lies, mean, quarrelsome, rebellious, steals, swears,
talks back, teases, and won’t mind). The rating that determined this composite score (a
continuous variable) was calculated twice to improve confidence in the scores and
resulted in concurrent correlation between the two scores. For this research, those
subjects whose scores were above the mean on this rating were identified as positive for
aggression.
The independent variable age of initiation of use is a continuous variable
identified from data collected in the NSDA (Abelson & Fishburne, 1977), which at the
time these data were collected was the chief instrument for generating estimates of drug
use levels in the United States. This instrument collected data on illicit drugs (marijuana,
cocaine, heroin, hallucinogens and inhalants), four classes of prescription drugs
(tranquilizers, stimulants, sedatives and analgesics) and legal substances (alcohol and
tobacco). Unfortunately, data for ages of first use of legal substances (alcohol and
tobacco) were not collected, only age of first use of illicit substances. Neither were data
for age of first use of prescription tranquillizers, stimulants, sedatives and analgesics.
Responses to the question: At what age did S first try the substance? provided these data
for illicit substances, specifically, LSD, hashish, marijuana, glue, cocaine, heroin, and
methadone. The lowest age reported for use of any of these substances determined the
data for the variable age of initiation of use. These ages ranged from 4 to 22 years with
a mean of 13.97 (SD = 2.96).
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The variable, parenting skills, was measured by creating a composite score of
parent ratings compiled by the original research team. These ratings included measures
from a rating scale developed by Conrad and Insel (1967) which measured parenting
skills based on a dichotomous (present or not) measure of specific behaviors indicated as
gross deviance (defined as mentally ill, serious persistent or recurrent depression,
promiscuous, alcoholic, severely retarded), social incompetence (defined as heavy
drinker or “public brawler”, contact with police or other law enforcement agency,
exhibiting abnormal social behavior, functioning far below stated social level), and poor
parent-child relationship (defined as absence of affection, outright rejection or wish to be
rid of child, contact with child protective services, abnormal or cruel punishment,
attempts to place child outside the home). Also included in this rating were scores from
Schaefer (1965a, 1965b), which measured parental attitudes and behaviors in a range of
love to hostility and autonomy to control. Using the scale/reliability tool in SPSS, the ten
measures (five for each parent) were combined to determine reliability. Eliminating the
responses for the autonomy/control scale resulted in a Cronbach’s alpha of .711.
Eliminating that response set as part of this measure is reasonable as that measure does
not have the same negative connotation as the other measures. These individual scores
were added together to come up with a single value for parenting skills, with a lower
score indicating greater skills and a higher score indicating lesser skills. These scores
ranged from 5 to 26 (with 26 being the highest possible score) with a mean of 11.2 and a
standard deviation of 4.2. The measure for parenting skills was limited to subjects and
brothers, as these data were not collected from the control groups.
The mesosystem level variable peer use was taken from responses to the NSDA
survey administered at the 21-year follow-up of brothers and controls. Peers whose use
was measured as any abuse were considered to be an abusing peer. The variable peer
deviance was measured by data collected in the subject and comparison/control group
responses to a structured interview used by the original researchers labeled the Crime and
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Punishment Survey (CAPS), administered at the 21-year follow-up. Peer deviance is a
dichotomous (yes or no) variable based on any history of police contact related to deviant
behavior. Only subjects and controls with a brother or classmate control were included in
these analyses.
Data collected for all three groups (diagnosed medicated, diagnosed unmedicated,
and dormal) were analyzed. The dependent variables – substance abuse and substance
dependence – were identified from data collected in the NSDA at the 21-year follow-up
from responses to the self report of use as regular (for abuse) and frequent (for
dependence). These data were limited to specific drugs of abuse not including alcohol
and tobacco. Data for alcohol abuse and dependence were based on quantity measures,
as these were the only data available. Abuse was defined as 5 or more drinks as the
usual amount consumed when drinking during the past month, or 7 or more drinks as the
most drinks consumed at one time in the past month. Dependence was defined as 7 or
more drinks as the usual amount consumed when drinking during the past month and 9
or more drinks as the most drinks consumed at one time in the past month. Although
this is not a generally recognized method of assessment for substance abuse and
dependence, these were the only measures available.
Assessment Procedures
The three groups (diagnosed medicated, diagnosed unmedicated, and normal)
were compared across groups on variables organized into Bronfenbrenner’s ecological
levels (see Table 6). Independent variables were constructed from data collected at
intake and at 21-year follow-up. These variables were organized into Bronfenbrenner’s
framework by the two categorical levels, and as risks for future substance abuse as
indicated in the literature. The dependent variable was adult abuse of substances (see
Table 6).
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Hypothesis #1. The evidence-based list of risk factors will predict adult substance abuse.

Using adult substance abuse as the outcome, (1) normal subjects (class mate
controls and undiagnosed unreferred full brothers [normals]) were compared with (2) the
entire sample of referred boys (Samples 1a, 1b and 2) diagnosed with ADHD (Dx.
ADHD) using logistic regression to determine if these groups were significantly different
on any of these risk factors. The prediction was that a subset of risk factors would be
related to later substance abuse during adulthood. The model below was developed from
specific indicators of adult substance abuse as they have been identified in previous
studies. First, bivariate analyses were conducted with all risk factors for all groups. Next,
this model was tested for relevance with the normal subjects in this sample. The model
was then tested with the entire sample that had been diagnosed with ADHD, both
medicated subjects and unmedicated subjects. This was to establish the appropriateness
of fit of the model to this population. For each risk factor identified in the logistic
regression as significant, the two groups were compared using a bivariate test (group =
independent, risk factor = dependent). These bivariate tests were run as part of the
original logistic regression using the omnibus -2 log likelihood χ2 for the individual risk
factors.
The risk factors tested were: 1) Microsystem level: aggression, age of initiation
of use, parenting skills, and 2) Mesosystem level: peer use and peer deviance. A bivariate
analysis was conducted on each predictor to determine which were significant. The test
for this hypothesis also included the omnibus –2 log likelihood χ2 for the individual risk
factors. This overall test was used to establish whether the group of predictors is related
to the outcome of adult substance abuse. The omnibus test gives a protected test; that is, it
protects from a significant outcome related to chance (Type I error). All variables
(whether individually significant or not) were included in the omnibus test. Figure 6 is a
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diagram of Hypothesis 1. This nested set of hypotheses yielded an overall test for logistic
regression.

Hypothesis #2. The specific risk factors for future substance abuse that are significant
for normal boys will also be significant for the diagnosed medicated boys.
Medicated boys with ADHD will have similar risk factors for future substance
abuse to normal boys. The diagnosed unmedicated group will differ from
these two groups. This group will have a stronger relationship between risk
factors and adult substance abuse than the other two groups (normals and
diagnosed medicated boys).

This hypothesis analyzed data collected from Sample 2 only. These data were
further analyzed by applying the risk factors to the diagnosed unmedicated group. Here
the same similarities were not expected. The prediction was that the diagnosed
unmedicated group would have a stronger relationship (indicated by a larger odds ratio)
between risk factors and adult substance abuse than both the normal group and the
diagnosed medicated group. An omnibus test (logistic regression) was formed by a joint
test of the risk factors identified in the normal boys (e.g., a multiple degree of freedom -2
log likelihood test). For the univariate tests, each risk factor’s relationships was
compared across groups using Breslow-Day tests (Agresti, 1990; Fleiss, 1981) for
homogeneity of odds ratio. For the simple tests of individual risk factors, there was 80%
power to detect odds ratios of approximately 3.0 (depending on the base rate of substance
abuse) in the medicated sample. Hypothesis 2 is further explained in Table 7 and Figure
7.

Hypothesis 2:

odds ratio (unmedicated ADHD) ≠ odds ratio (medicated ADHD)
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odds ratio (unmedicated ADHA) ≠ odds ratio (normal)
odds ratio (medicated) = odds ratio (normal)
Hypotheses #3. Increased positive response to stimulant medication is associated with
lower incidence of SA in boys diagnosed with ADHD.

For this hypothesis, data collected from Samples 1a and 1b were analyzed to
examine medication response, as boys in these groups all received medication for their
ADHD. It was predicted that response to medication would be inversely correlated to
adult SA - that a higher positive response to medication would yield a lower likelihood of
adult SA.
Medication response was operationalized as a four-point scale ordinal measure
(generally positive, mixed or variable, no effect, and generally negative) using initial
effect and long-range effect, as reported in the data. Generally positive was defined as
“All major problems with the child are cleared up or greatly improved, but there are
remaining minor problems of side effects”. Mixed or variable was defined as “Some
consistent improvement, but remaining problems are considered to be either important of
numerous. May depend on situation but not on dosage”. No effect was defined as “No
change except for side effects”. Generally negative was defined as “The child becomes
more of a problem, changes in a negative direction; or side effects are major with no
symptom improvement”. These ratings were determined by chart notes from reports by
subjects’ parents, teachers and hospital clinical staff who had been involved with the
child. An overall response rate (initial and improvement) was assigned to each case
independently by two independent raters. Effective rater reliabilities for all response
measures ranged from 0.86 to 0.90. The two ratings for each subject were averaged to
produce a composite score for each response variable. It was predicted that an increased
positive response would be inversely correlated to the incidence of adult substance use.
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That is, as response to the medication increased in a positive manner, the incidence of
adult substance use would decrease. Substance use measured as three levels – None,
Abusive and Dependent as reported in the NSDA survey responses at age 21 follow-up.
Table 8 depicts Hypothesis 3 comparisons.
The Jonckheere-Terpstra test for ordered alternatives (Sheskin, 2003) was used to
compare medication response among groups. This test evaluates the a priori ordering of
groups with respect to scores or frequencies on the dependent variable when there are
three or more treatments. In this hypothesis, it was predicted that the intensity of
medication response would be largest in the none substance use group, next largest in the
abusive substance use group, and least in the dependent substance use group. The
advantage of the Jonckheere-Terpstra test for this hypothesis was that it has greater
power than a more general test (e.g., regression analysis or ANOVA) where the null
hypothesis is no general difference among the groups. Power is gained as more
information (in this case, ordinality of responses) is entered into the test. This alternative
hypothesis can be depicted as:
H1: θ1 > θ2 > θ3
(The median of the population of group 1 [none] is greater than or equal to the median of
the population of group 2 [abusive] which is greater than or equal to the median of the
population of group 3 [dependent] with respect to at least one of the inequalities, in this
case, intensity of medication response).
Tables 9 and 10 provide a list of all variables used in all three hypotheses, their
conceptional definitions, operational definitions, and level of measurement.
Human Subjects
The study utilized existing data sets. Thus, no new data were collected directly
from human subjects. The original data have been stored by code number according to
procedures approved by the University of Iowa IRB. Patient confidentiality was
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protected since no names, addresses or other identifying information was included in the
database. This research received IRB approval from the University of Iowa Human
Subjects Office on May 19, 2005.
The presence of members of minority groups in the study was reflective of the
numbers of these groups in the state of Iowa at the time the data were collected, i.e., the
subjects were 98% white. No females were included in the research from the onset, by
design. Children were assessed beginning at a mean age of 8 and have been followed
since to the current ongoing follow-up.
Vertebrate Animals
Not applicable.

Table 3. Timeline for Original Study (Loney et al.) Sample

GROUP 1a

GROUP 1b

GROUP 2

1967 – 1972
Intake
n = 135 boys referred for MBD
• 4 – 12 years old
• 70% dx HRC
• Followed up at UI Child Psych
• 135 medicated with Ritalin
Intake
n = 65 boys
• 4 – 12 years old
• 65 medicated with Ritalin
followed up in their home communities
( i.e., no U of I follow-up at this time)

1973 – 1978
Adolescent follow-up
n = 124 boys
• 9 – 17 years old
• Input from child, mother, father,
teacher, & evaluators

1978 – 1980

1980 - 1990
Age 21 – 23 follow-up
n = 105 boys
--------------n = 38 full brother
controls
Age 21 – 23 follow-up
n = 49 boys
--------------n = 26 full brother
controls

Intake
n = 124 boys referred as Hyperkinetic a
• 6 – 12 years old
• n = 44 medicated with Ritalin
• n = 33 unmedicated

Adolescent follow-up
n = + 90 boys (medicated
and unmedicated)
---------------n = 65 classmate controls

Age 21 – 23 follow-up
n = 27 dx medicated
n = 38 dx unmedicated
-------------n = 20 full brother
controls
n = 49 classmate controls

Note. MBD = minimal brain dysfunction. HRC = hyperkinetic reaction to childhood. At age 28, another follow-up was conducted,
but only 77 subjects were seen before the follow-up was terminated. Currently, the mid-life (~age 40) follow-up is underway.
a

Change in department administrator during this period to a director who was opposed to medicating children. This change resulted
in essentially random-like assignment to medicated or unmedicated. While this director alone was supervising, 49 boys were
unmedicated.
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Table 4. Diagnostic Criteria for Attention-Deficit/Hyperactivity Disorder (American
Psychiatric Association, 1994)
A. Either (1) or (2)
(1) six (or more) of the following symptoms of inattention have persisted for at least 6 months to a
degree that is maladaptive and inconsistent with developmental level:
Inattention:
(a) often fails to give close attention to details or makes careless mistakes in
schoolwork, work, or other activities
(b) often has difficulty sustaining attention in tasks or play activities
(c) often does not seem to listen when spoken to directly
(d) often does not follow through on instructions and fails to finish school work, chores,
or duties in the workplace (not due to oppositional behavior or failure to understand
instructions)
(e) often has difficulty organizing tasks and activities
(f) often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental
effort (such as schoolwork or homework)
(g) often loses things necessary for tasks or activities (e.g., toys, school assignments,
pencils, books, or tools)
(h) often is easily distracted by extraneous stimuli
(i) is often forgetful in daily activities
(2) six (or more) of the following symptoms of hyperactivity-impulsivity have persisted for at least
6 months to a degree that is maladaptive and inconsistent with developmental level:
Hyperactivity
(a) often fidgets with hands or feet or squirms in seat
(b) often leaves seat in classroom or in other situations in which remaining seated is
expected
(c) often runs about or climbs excessively in situations in which it is inappropriate ( in
adolescents or adults, may be limited to subjective feelings of restlessness)
(d) often has difficulty playing or engaging in leisure activities quietly
(e) is often “on the go” or acts as if “driven by a motor”
(f) often talks excessively
Impulsivity
(g) often blurts out answers before questions have been completed
(h) often has difficulty awaiting turn
(i) often interrupts or intrudes on others (e.g., butts into conversations or games)
B. Some hyperactive-impulsive or inattentive symptoms that caused impairment were present before age
7 years.
C. Some impairment from the symptoms is present in two or more settings (e.g., at school [or work] and
at home).
D. There must be clear evidence of clinically significant impairment in social or occupational functioning.
The symptoms do not occur exclusively during the course of a pervasive Developmental Disorder,
Schizophrenia, or other Psychotic Disorder and are not better accounted for by another mental disorder
(e.g., Mood Disorder, Anxiety Disorder, Dissociative Disorder, or a Personality Disorder).
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Table 5. Variables, Instruments Used, and Time Frames

VARIABLE

INSTRUMENT
USED

RELIABILITY/VALIDITY TIME PERIOD
COLLECTED

Aggression

Factor analysis
conducted by Loney

Age of initiation of
use

NSDA

Not available

21-year f/u

Parenting skills

Schaefer;

Cronbach’s alpha = .711

Adolescent f/u

Intake

Conrad & Insel
Peer use

NSDA

Not available

21-year f/u

Peer Deviance

CAPS interview

Not available

21-year f/u

Adult
SA/Dependence

NSDA

Not available

21-year f/u

Initial Medication
Response

Response rating
instrument

Reliability = 0.86 to 0.90

Adolescent f/u

Long-range
Medication
Response

Response rating
instrument

Reliability = 0.86 to 0.90

Adolescent f/u
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Figure 6. Hypothesis 1 Diagram

NORMALS (1) DIAGNOSED ADHD (2)

MICROSYSTEM LEVEL INDICATORS
Aggression
Age of Initiation of Use
Parenting Skills

MESOSYSTEM LEVEL INDICATORS
Peer Use
Peer Deviance

NO ADULT SA

ADULT SA
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Table 6. Variable Comparisons

VARIABLE

MEASURE USED

INDEPENDENT (RISK FACTORS)
Microsystem level indicators

Aggression
Age of initiation of use
Parenting skills

Mesosystem level indicators

Peer use
Peer deviance

DEPENDENT (SUBSTANCE ABUSE)
Adult substance abuse

Indication of use
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Table 7. Hypothesis 2 Comparisons
RISK FACTOR

GROUP
NORMAL

MEDICATED ADHD

UNMEDICATED ADHD

Microsystem
Indicator
aggression
age of initiation
parenting skills

odds ratio

odds ratio

odds ratio

Mesosystem
Indicator
peer use
peer deviance

odds ratio

odds ratio

odds ratio

OUTCOME

ADULT SUBSTANCE ABUSE
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Figure 7. Hypothesis 2 Diagram

Medicated ADHD

Aggression

odds ratio = moderate

Unmedicated ADHD

odds ratio = large

Normals

Odds ratio = moderate

Medicated ADHD
Unmedicated ADHD

Age of
initiation of
use

(REPEAT TEST FOR INDICATORS)

odds ratio = moderate
odds ratio = large

Adult SA

Adult SA
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Table 8. Hypothesis 3 Comparisons.
SUBSTANCE USE

MEDICATION RESPONSE – INITIAL EFFECT
Generally
Negative

No Effect

Mixed/ Variable

Generally
Positive

None
Abusive
Dependent
MEDICATION RESPONSE – LONG-RANGE EFFECT
Generally
Negative
None
Abusive
Dependent

No Effect

Mixed/Variable

Generally
Positive
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Table 9. Hypotheses 1 and 2 Variables

VARIABLE

CONCEPTIONAL
DEFINITION

OPERATIONAL
DEFINITION

LEVEL OF
MEASUREMENT

Z score for
Aggressive
Interpersonal
Behavior.

Nominal and
interval

A continuous interval
measure. Age
reported by subject
on NSDA.
Composite score of
chart summaries.

Interval

Independent (risk factors):
Microsystem Level
Identified behaviors of bullies,
Aggression cruel, defiant, disobeys rules,
fights, inconsiderate, lies, mean,
quarrelsome, rebellious, steals,
swears, talks back, teases, and
won’t mind.
Age of
Age subject first reports any
initiation of substance use
use
Parenting
skills

Single score determined as a
measure of parent(s) ability to
parent child.

Mesosystem Level
Peer use
Subject’s peers abuse of
substances.

Peer
deviance

Brother and/or classmate
identifies police contact related
to deviant behavior

Dependent (substance abuse):
Adult
Measured at 2 levels – abusive
substance
and dependent use
abuse

A yes/no
dichotomous
categorical measure.
Level of use indicted
on NSDA.
A yes/no
dichotomous measure
from CAPS
interview.

Dichotomous Any
use Regular use

Interval

Nominal

Nominal

Nominal
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Table 10. Hypothesis 3 Variables

VARIABLE

OPERATIONAL
DEFINITION

LEVEL OF
ANALYSIS

Subject’s response to Ritalin
identified on 1-5 likert scalefavorable to not favorable

Ordinal.
2 measures: Initial effect
and Long-range effect

Ordinal

Measured at 3 levels – none,
abusive use, and dependent
use

Ordinal: Identifies no use
past month, some
problematic use and
identifies regular use on
NSDA

Ordinal

NOMINAL DEFINITION

Independent
Response to
medication

Dependent
Adult
substance
abuse
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CHAPTER IV
RESULTS
In this chapter, results from the analyses of data will be discussed. Data were
analyzed with SPSS, Stata and SAS statistical analyses software programs. Due to
unexpected preliminary results, some analyses were changed from those originally
proposed. These changes will be explained and justified.
Missing Data
Many of the individual cases used in this research contained missing data. These
missing data were considered to be nonignorable – that is, data that were not missing at
random. The surveys used for data collection asked many questions that might have
elicited a response influenced by social desirability bias: questions related to illicit drug
use, deviant behavior, and questionable parenting practices are examples of such
questions and were all essential to this research. Many of these questions generated
dichotomous responses (yes or no) and many of the questions were not answered.
According to Allison (2005) the options for dealing with nonignorable missing data are
limited and have no empirical way to discriminate one nonignorable model from another.
Therefore, for this research, missing data were treated with list-wise deletion, resulting in
various sample sizes, but providing the most accurate data possible for analysis.
Preliminary Data Analyses
As seen in Table 11, overall rates of substance abuse were remarkably high for all
groups, even among controls. Because rates were so elevated for the normal (i.e.,
control) group, and because familial influences may have contributed to these elevated
rates, this group was divided into subgroups of brother controls and classmate controls,
and then examined. The unmedicated ADHD group had the highest rates for both any
abuse and any dependence (90.6% and 45.5%), and the classmate control subjects (from
the Normal group) had the lowest rates (38.8% and 23.3%). Rates of alcohol abuse were
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consistently higher than rates of drug abuse among all groups, yet rates of alcohol
dependence were similar to rates of drug dependence. When compared with current
data from the Monitor the Future study (National Institute on Drug Abuse, 2005) these
groups had consistently higher rates of abuse and of dependence on drugs and alcohol
than have been reported in the past decade. Because the rates of substance abuse were
so elevated among all groups, after conducting analyses for hypothesis one using
substance abuse as the outcome variable, a decision was made to substitute substance
dependence for the outcome variable for all hypotheses. The consistently high rates of
reported substance abuse would essentially eliminate the detection of any group
differences in risk factors leading to abuse. Because the main goal of this research was to
evaluate differences between the groups, the change was justified.
Hypothesis 1 Results
The first question addressed in this research was: What risk factors predict SA
problems in later life for adolescent boys who were diagnosed with ADHD? To answer
this question, several risk factors were identified from previous research on the general
population. The relationships of these risk factors with adult substance abuse were then
evaluated for the sample of diagnosed ADHD adolescent boys and compared with boys
in the control group. Results of bivariate analysis using substance abuse as the main
outcome variable for Hypothesis 1 (The evidence-based list of risk factors will predict
adult substance abuse.) are reported in Table 12. Both chi-square analysis and t-tests
were used, depending on the variable’s level of measurement. The risk factor age of
initiation of use was significantly related to the outcome of substance abuse when all
groups were combined [t(305) = 2.330, p = 0.02] and within the group diagnosed with
ADHD [t(188) = 2.743, p = 0.007]. That is, with the groups combined, mean age of
initiation of use for those negative for SA was 15.03 years (SD = 2.93) and the mean age
for those positive for SA was 13.84 (SD = 3.02). For the group diagnosed with ADHD,
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mean age of initiation of use was 14.64 years (SD = 2.97) for those negative for SA
versus age 12.52 (SD = 2.92) for those positive for SA. Thus, those who ultimately
abused substances started using at an earlier age than those who did not, and those youth
diagnosed with ADHD and SA began using substances at an even earlier age than all the
others. The relationship between peer use and SA approached significance (χ2(1) =
.3.580; p = .058] only when all groups were combined. That is, for the entire group

(diagnosed ADHD and controls), adolescents who reported having a peer diagnosed as
substance abusive were more likely to use substances themselves than those who did not
report having a substance-abusing peer.
The results of bivariate analysis using substance dependence as the main
outcome variable for Hypothesis 1 are reported in Table 13. Comparisons using t-tests
found significant differences for two comparisons and near significant differences for two
other comparisons. When all groups were combined, subjects (both probands and
controls) with a diagnosis of substance dependence were found to have begun using
substances at a significantly lower age (12.80 years) than those without the diagnosis
(14.57 years) [t(303) = 4.946; p = 0.000]. Within the group diagnosed with ADHD,
those with a diagnosis of substance dependence began using substances at a
significantly lower age (12.52 years) than those without the diagnosis (14.46 years)
[t(187) = 4.710; p = 0.000]. For those in the Normal group (controls), this relationship
was found between those with and without the substance dependence diagnosis, but this
difference only approached significance [t(114) = 1.912; p = 0.058].
The t-test comparing the diagnosed ADHD group with regard to parenting skills
approached significant difference between subjects with and without substance
dependence [t(178) = -1.819; p = 0.071]. This indicates that those boys whose parents
were assessed as having poorer parenting skills were more likely to develop substance
dependence than those boys whose parents had better parenting skills. Parenting skills
was not identified as a significant predictor of substance dependence in the other groups.
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Also reported in Table 13, results of chi-square analyses identified a significant
difference on peer deviance for the combined group when comparing those with and
without the diagnosis of substance dependence [χ2(1) = 5.143; p = 0.023]. Thus, those
boys who were identified as having a deviant peer (that is, one or more peer having a
history of police contact related to deviant behavior).were significantly more likely to
develop substance dependence. Data in Table 14 clarifies this relationship. Nearly 60%
of the diagnosed ADHD group who were positive for substance dependence identified
having a deviant peer, while 61% of those subjects not positive for substance dependence
did not identify having a deviant peer.
When subjects with and without substance dependence were compared on
aggression (see Table 13 and Table 15), almost 65% of the diagnosed ADHD group who
were positive for substance dependence were also positive for aggression (that is, having
scored above the mean on the aggression factor), but this relationship was not significant.
Table 13 also reports results of testing of the relationship between substance dependence
and peer use of substances. For the group diagnosed with ADHD, specific results of this
chi-square test are reported in Table 16. Of those subjects who had a peer diagnosed as
substance abusive (peer use) nearly half were diagnosed substance dependent and half
were not. Given the overall high rates of substance abuse among all groups, these results
were expected.
A model of five risk factors was hypothesized as predicting adult substance
dependence among those diagnosed with ADHD. This model was evaluated with logistic
regression. As can be seen in Table 17, the identified risk factors did not significantly
predict adult substance dependence in this group. For the diagnosed ADHD groups, the
likelihood ratio chi-square was 8.26 (df = 5; p = 0.125), indicating that there is no
evidence that the identified risk factors affect the likelihood of substance dependence in
this group. This model as a whole is not a significant fit for these data. This regression
equation included all five dependent variables (aggression, peer use, peer deviance,
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parenting skills and age of initiation of use) but, due to missing data, only 65 subjects
from the groups diagnosed with ADHD were included in this analysis. Reported odds
ratio indicated that odds of adult SD decreased by a factor of 0.69 if subjects were
identified as having a substance-using peer, a somewhat surprising result. Identification
of peer deviance increased the likelihood of adult SD by a factor of 2.51. For every year
younger the subject initiated any substance use, odds of adult SD increased by a factor of
0.89. Identification of aggression increased the likelihood of adult SA by a factor of
2.50. And a point decrease in score on the parenting skills composite reduced the
likelihood of adult SA by a factor of 0.93.
The analysis for the control group of Brothers only (see Table 18) yielded a
likelihood chi-square of 3.01 (df = 4; p = 0.56), again indicating that this model as a
whole is not a significant fit for these data and that there is no evidence that the identified
risk factors affect the likelihood of the outcome of substance dependence in this group.
The independent variable aggression was not included in this analysis as this information
was not available for brother controls. This analysis included 51 observations. Odds
ratio results indicated that the odds of adult SD increased by a factor of 1.76 if the subject
was identified as having a substance-using peer. Identification of peer deviance
increased the likelihood of adult SD by a factor of 1.66. For every year younger the
subject initiated any substance use, odds of adult SD increased by a factor of 0.88. A one
point decrease in the score on the parenting skills composite reduced the likelihood of
adult SA by a factor of 1.00.
In a third analysis with the model, this time with all control subjects (Brothers and
Classmates), only peer use, peer deviance and age of initiation of use were included as
the independent variables (see Table 19). For this analysis with 83 subjects, the
likelihood chi-square was 5.37 (df = 3; p = 0.15). Again, the identified risk factors were
not significantly related to adult substance dependence in this group. Reported odds ratio
indicated that odds of adult SD increased by a factor of 1.41 if subjects were identified as
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having a substance-using peer. Identification of peer deviance increased the likelihood of
adult SD by a factor of 1.80. For every year younger the subject initiated any substance
use, odds of adult SD increased by a factor of 0.85.
Results of bivariate and multivariate analyses indicate that this hypothesis (The
evidence-based list of risk factors will predict adult substance abuse.) is not supported by
these data. In other words, the model that predicts adult substance abuse (in this case,
dependence) among the general population of adolescents, as identified in prior research,
does not fit for these subjects, nor does it appear to fit for the control groups. The single
factor that consistently appears to be significantly related to adult SD is age of initiation
of use, indicating that the younger a subject began to use substances, the more likely he
was to develop substance dependence in adulthood.
Hypothesis 2 Results
The second question addressed in this research was: Do medicated boys with
ADHD have the same risk factors for future SA as normal (undiagnosed) boys? To
answer this question, the same risk factors used in Hypothesis 1 were evaluated for the
relationship to adult substance dependence among the diagnosed medicated ADHD
group, the diagnosed unmedicated ADHD group and the undiagnosed unmedicated group
(Normals) to test Hypothesis 2 (The specific risk factors for future substance abuse that
are significant for normal boys will also be significant for the diagnosed medicated boys.
Medicated boys with ADHD will have similar risk factors for future substance abuse to
normal boys. The diagnosed unmedicated group will differ from these two groups. This
group will have a stronger relationship between risk factors and adult substance abuse
than the other two groups [normals and diagnosed medicated boys]).
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Prior to conducting the planned analyses, bivariate comparisons evaluated the
homogeneity of the two diagnosed ADHD groups (diagnosed medicated and diagnosed
unmedicated) on available demographic variables not specific to the outcome variable of
substance use. These comparisons were conducted with subjects from Group 2 only, as
this group was recruited in a different time frame than Groups 1a and 1b and would thus
reduce some differences related to chance. No differences in age at time of referral [t(82)
= 11.573, p = .120]; rural/urban status [χ2 (1) = .819, p = 0.345]; or parenting skills [t(55)
= -.872, p=0.387)] were found. However, as seen in Table 20, a difference in socioeconomic status was apparent. More medicated patients had private insurance (63%)
than the unmedicated (30%). Also, a much smaller percentage of the medicated patients
had state support (15%) compared with the unmedicated patients (54%). Based on the
identified method of payment for services (Private Pay, Clinical Pay, and State Support),
the unmedicated subjects were significantly more likely to have State Supported payment
[(χ2 (2) = 0.891; p = 0.002], which would indicate a lower socio-economic status (SES).
These results initiated an additional chi-square comparison with all probands groups,
between method of payment (as an indicator of SES) and overall outcome of substance
use, to see what the effect of SES might have on the outcome variable. Results of this
test were not significant [(χ2 (4) = 1.8868; p = 0.757]. Although other demographic data
were available for these subjects, they were more closely related to psychological
concepts and not relevant to this research.
Bivariate analyses of the relationship between risk factors and the outcome of
substance dependence were also conducted using chi-square and t-tests. The results of
these analyses, using substance dependence as the main outcome variable, are reported in
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Table 21. The risk factor age of initiation of use remains significantly related to the
outcome of substance dependence with one interesting difference. For the diagnosed
medicated group, a significant difference in age of initiating substance use exists between
those positive for dependence (12.89 years) and those not positive (14.91) [t(147) =
3.869, p = 0.000]. However, when looking at these results within the diagnosed
unmedicated group, despite the fact that this group has the youngest identified age of
beginning substance use (a mean of 11.13 years for those positive for dependence and
10.22 years for those negative) the difference in the relationship to substance dependence
is not significant [(χ2 (31) = -.528; p = 0.601]. More surprisingly, the ages identified are
the reverse of other all the other groups – that is, the group negative for dependence used
substances at an earlier age than those who were diagnosed as positive for dependence. It
is interesting to note that the mean age of initiation of use is lowest among the diagnosed
unmedicated group (10.22 years), more than one and one-half years earlier than the
diagnosed medicated group (12.89 years).
Also reported in Table 21, the results of the chi-square analysis identified a
significant difference on peer deviance for the diagnosed medicated subjects when
comparing those with and without the diagnosis of substance dependence [χ2 (1) = 4.826,
p = 0.028]. Those results, as well as results of chi-square analysis on peer deviance for
the diagnosed unmedicated group, are further displayed in Table 22. Although there was
a trend of a larger percentage of the diagnosed medicated subjects positive for
dependence identifing a deviant peer than those not positive (55% vs. 44%), this
difference was not significant [χ2 (1) = .726, p = 0.383].
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When diagnosed medicated and diagnosed unmedicated subjects with and without
substance dependence were compared on aggression (see Table 21 and Table 23), almost
64% of the diagnosed medicated group were also identified as positive for aggression
(scored above the mean on the aggression factor) as were nearly 68% of the diagnosed
unmedicated group. But, as with the combined ADHD group in Hypothesis 1, these
relationships were not significant. Also, in Table 21, the results of testing the
relationship between substance dependence and peer use of substances were reported.
For the diagnosed medicated and the diagnosed unmedicated groups, specific results of
these chi-square tests are reported in Table 24. Similar to the results of the combined
ADHD group in Hypothesis 1, in both of these groups it was found that those who had
peers diagnosed as substance abusive were nearly equally likely to be substance
dependent or not substance dependent.
Prior to evaluating these groups with the hypothesized model using logistic
regression, the Breslow Day test for homogeneity of odds ratios was conducted for
dichotomous variables (peer use, peer deviance, and aggression as they relate to
dependence) to determine if differences were significant. Tests were conducted with
individual variables for each group. Because the Breslow Day tests were not significant,
overall odds ratios were examined and were also found to be non-significant. For the
continuous independent variables of age of initiation of use and parenting skills,
examination of the confidence intervals (which are nearly identical) replicated the lack of
significant difference in odds ratios. Thus the likelihood of an outcome being positive for
any substance dependence does not differ significantly on any of the risk factors among
the subjects included in this study. This result holds regardless of whether the boys are
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combined or divided into the three groups according to their ADHD and medication
status. These results are reported in Table 25.
Logistic regression analysis was used to evaluate the hypothesized model
predicting adult substance dependence among the three groups of diagnosed medicated,
subjects, diagnosed unmedicated subjects, and undiagnosed unmedicated controls.
Results for the diagnosed medicated group and the diagnosed unmedicated group are
reported in Table 26. Results for the brothers control group can be found in Table 18 and
for all controls in Table 19. Because data for some of the independent variables were not
available for all groups, this analysis was used with the following groups and variables:
•

For the diagnosed medicated group and diagnosed unmedicated group,
logistic regression examining the relationship between all five
independent variables (aggression, parenting skills, age of first use, peer
use, and peer deviance) and substance dependence (see Table 26).

•

For the brothers control group, logistic regression examining the
relationship between parenting skills, age of first use, peer use, and peer
deviance and substance dependence (see Table 18).

•

For all controls group (brothers and classmates), logistic regression
examining the relationship between age of first use, peer use, and peer
deviance and substance dependence (see Table 19).

For the diagnosed medicated group, the likelihood chi-square ratio was 7.15 (df =
5; p = 0.209). For the diagnosed unmedicated group, the likelihood chi-square ratio was
3.19 (df = 5; p = 0.671). Thus, there is no evidence that the identified risk factors affect
the outcome of substance dependence for either group.
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Hypothesis 2 predicted that the diagnosed unmedicated group would have a
stronger relationship (indicated by a larger odds ratio) between risk factors and adult
substance abuse than both the control group and the diagnosed medicated group, and that
the diagnosed medicated group and the control group would resemble each other in the
relationships between risk factors and adult substance abuse. The odds ratios for the
relationship between risk factors and outcome of SD for these groups are presented in
Table 25. No discernible pattern emerges in this table. The prediction that there would
be a stronger relationship between risk factors and outcome of adult SD for the
unmedicated ADHD group than for the medicated ADHD group and the normal controls
was not supported. In fact, the relationship between risk factors and outcome in all
groups was unrelated.
In summary, when examining the relationship between the identified risk factors
and the outcome of substance dependence, bivariate analysis identified a significant
relationship within the diagnosed medicated group for age of initiation of use and for
peer deviance. When the groups are analyzed with logistic regression for fit with the
hypothesized model, no significant relationships were identified. When examining the
odds ratios for strength of relationship between the risk factors and the outcome of
substance abuse between the three groups, similarities or distinctive differences could not
be identified. Thus, the diagnosed medicated boys did not have similar risk factors for
future substance use to normal boys other than age of initiation of use and peer deviance.
The diagnosed unmedicated boys did not have a stronger relationship between risk
factors and adult substance abuse than the other two groups.
Hypothesis 3 Results
The third question addressed in this research was: Is the medication effect of
reducing SA in later years dependent or independent of the response to the
pharmacological treatment for behavioral symptoms of ADHD? This hypothesis
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evaluated the relationship between the response to stimulant medication as reported by
the subjects’ parents (both initial response and long-range response) and the outcome of
adult substance use. Medication response was measured on a four-point likert scale of
generally negative, no effect, mixed/variable, and generally positive. Substance use was
measured as none, substance abuse, and substance dependence. The Jonckheere-Terpstra
test for ordered alternatives (Sheskin, 2003) was used to compare medication response
among groups. The results of these tests for initial response to the medication are
reported in Table 27, and results for long-range response to the medication are reported
in Table 28. The numbers reported in the cells are presented in a cross tabulation format.
However, the actual analysis involves a calculation of the total number of times a score in
one group is less than a score in another group when all possible pairs of groups are
compared with one another. Interestingly, these tests did not detect a significant
difference (p = .3754 for initial response and p = .6908 for long-range response) and in
fact, a trend could not be detected. Referring to the crosstabulation displayed in Table 27
for the initial response, the percentage of subjects identified as substance dependent who
reported a generally negative response to the medication (30.00%) and those who
reported a generally positive response (29.57%) were virtually the same. Almost 50.00%
of all subjects were identified as substance abusive, regardless of medication response.
The crosstabulation presented in Table 28 for long-range response was similar,
with more subjects (33.50%) reporting a generally negative response identified as none
substance use than substance dependent (12.50%). Again, the majority for medication
responses identified as substance abusive. Because previous bivariate analysis identified
a significant relationship between socioeconomic status (measured by payment method)
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and the likelihood of receiving stimulant medication, the tests were run again, this time
controlling for SES. The results of these tests are reported in Table 29. As before, these
analyses resulted in no significant findings, except in the group whose status was state
support However, the results were in the opposite direction of what was hypothesized
(i.e., more of the generally positive medication responders having a diagnosis of
dependent).
Because several of the cells contained a very small sample size, the levels of
medication effect were collapsed into two categories: generally positive and other. The
Jonckheere-Terpstra test was then conducted with these collapsed categories. The test for
the initial medication responses yielded a JT of 970.50 (p = 0.170) and the test for longrange medication response yielded a JT of 900.50 (p = 0.397), Neither test detected a
significant relationship. These results are reported in Table 30. When the tests were
conducted controlling for SES, results were likewise non-significant. See Table 31 for
these results.
Overall, it appears that response to the stimulant medication was not related to
future substance use for this group of medicated diagnosed boys. A poor response to the
medication was no more likely to predict future use than a positive response. The effect
of the medication as protective factor for future substance use problems appears to be
independent of the perceived response to the medication.
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Table 11. Summary of Substance Use by Group
GROUP

SUBSTANCE USE

Any
Abuse %
(n)

Any
Dependence
% (n)

Alcohol
Abuse %
(n)

Alcohol
Dependence
% (n)

Drug
Abuse %
(n)

Drug
Dependence
% (n)

All ADHD
(n=219)

85.1 (166)

30.6 (67)

79.0 (147)

17.8 (33)

48.9 (109)

21.0 (46)

Medicated ADHD
(n=174)

83.9 (130)

31.4 (48)

76.4 (113)

16.3 (24)

48.3 (84)

19.0 (33)

90.6 (29)

45.5 (15)

90.0 (27)

18.9 (7)

54.1 (20)

24.3 (9)

88.1 (104)

30.8 (36)

83.9 (94)

16.8 (19)

43.2 (57)

18.2 (24)

Brother controls
(n=83)

90.5 (67)

31.3 (26)

85.5 (59)

18.6 (13)

45.5 (38)

21.7 (18)

Classmate
controls (n=48)

84.1 (37)

23.3 (10)

81.4 (35)

14.0 (6)

38.8 (19)

12.2 (6)

Unmedicated
ADHD (n=37)
All Normals
(n=131)
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Table 12. Hypothesis 1: Results of Bivariate Tests with Substance Abuse

VARIABLE
Aggression Identifieda
Diagnosed ADHD
Age of Initiation of Use
All Groups
+SA
-SA
Normals
+SA
-SA
Diagnosed ADHD
+SA
-SA
Parenting Skillsb
All Groups
+SA
-SA
Normals
+SA
-SA
Diagnosed ADHD
+SA
-SA
Peer Use Identified
All Groups
Normals
Diagnosed ADHD
Peer Deviance Identified
All Groups
Normals
Diagnosed ADHD

n

Mean (SD)

Test Statistic (df)

p

χ2(1) = .584

.445

t (305) = 2.330

.020*

t(115) = .135

.893

t(188) = 2.743

. 007*

t(249) = -.211

.833

t(68) = 1.222

.226

t(179) = -.727

.468

191
100
91

χ2(1) = .3.580
χ2(1) = .1.658
χ2(1) = 1.901

.058
.194
.168

175
90
85

χ2(1) = .000
χ2(1) = .230
χ2(1) = .177

.996
.631
.674

179
307
267
40
117
104
13
190
163
27
251
220
31
70
64
6
181
156
25

13.84 (3.023)
15.03 (2.931)
14.12 (2.964)
14.23 (2.242)
13.66 (3.056)
15.41 (3.176)
11.52 (4.054)
11.35 (4.793)
11.55 (3.651)
13.50 (4.764)
11.51 (4.219)
10.84 (4.749)

* p < 0,05
a

Aggression scores available for diagnosed ADHD only.

b

Normal group for parenting skills consists of brother controls only.
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Table 13. Results of Bivariate Tests: Hypothesis 1 with Substance Dependence (SD)

VARIABLE
Aggression Identifieda
Diagnosed ADHD
Age of Initiation of Use
All Groups
+SD
-SD
Normals
+SD
-SD
Diagnosed ADHD
+SD
-SD
Parenting Skillsb
All Groups
+SD
-SD
Normals
+SD
-SD
Diagnosed ADHD
+SD
-SD
Peer Use Identified
All Groups
Normals
Diagnosed ADHD
Peer Deviance Identified
All Groups
Normals
Diagnosed ADHD

n

Mean (SD)

Test Statistic (df)

p

χ2(1) = 2.023

.155

t (303) = 4.946

.000*

t(114) = 1.912

.058

t(187) = 4.710

.000*

t(248) = -1.462

.145

t(68) = .273

.786

t(178) = -1.819

.071

192
100
92

χ2(1) = .116
χ2(1) = .127
χ2(1) = .548

.734
.722
.459

175
89
86

χ2(1) = 5.143
χ2(1) = 1.859
χ2(1) = 3.937

.023*
.173
.047*

178
305
102
203
116
36
80
189
66
123
250
89
161
70
26
44
180
63
117

12.80 (2.772)
14.57 (3.015)
13.33 (2.305)
14.44 (3.097)
12.52 (2.927)
14.64 (2.970)
12.00 (4.367)
11.20 (4.026)
11.54 (3.490)
11.80 (3.980)
12.19 (4.693)
10.97 (4.037)

* p < 0,05
a

Aggression scores available for diagnosed ADHD only.

b

Normal group for parenting skills consists of brother controls only.
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Table 14. Hypothesis 1: Bivariate Analysis of Peer Deviance and Substance Dependence
(N = 175): All ADHD

POSITIVE FOR DEPENDENCE
PEER DEVIANCE
IDENTIFIED

No % (n)

Yes % (n)

Totals % (n)

No

62.1 (72)

44.1 (26)

56.0 (98)

Yes

37.9 (44)

55.9 (33)

44.0 (77)

100.0 (116)

100.0 (59)

100.0 (175)

Totals

χ2 = 5.143, df = 1, p = .023
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Table 15. Hypothesis 1: Bivariate Analysis of Aggression and Substance Dependence (N
= 178): All ADHD

POSITIVE FOR ANY DEPENDENCE
AGGRESSION
IDENTIFIED

No % (n)

Yes % (n)

Totals % (n)

No

46.6 (54)

35.5 (22)

42.7 (76)

Yes

53.4 (62)

64.5 (40)

57.3 (102)

100.0 (116)

100.0 (62)

100.0 (178)

Totals

χ2 = .2.023, df = 1, p = .155
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Table 16. Hypothesis 1: Bivariate Analysis of Peer Use and Substance Dependence (N =
192): All ADHD

POSITIVE FOR DEPENDENCE
PEER USE
IDENTIFIED

No % (n)

Yes % (n)

Totals % (n)

No

11.4 (14)

13.0 (9)

12.0 (23)

Yes

88.6 (109)

87.0 (60)

88.0 (169)

100.0 (123)

100.0 (69)

100.0 (192)

Totals

χ2 = .116, df = 1, p = .734
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Table 17. Hypothesis 1: Logistic Regression Predicting Adult Substance Dependence
from Independent Risk Factors with all ADHD Groups (N = 65)

PREDICTOR

Coefficient

Peer Use

Wald z

p

Odds Ratio

-.3667648

-0.42

0.678

.692973

.9211499

1.68

0.093

2.512178

Age of Initiation of Use

-.1113429

-1.12

0.264

.894632

Parenting Skills

-.0712434

-0.99

0.323

2.495093

.914326

1.46

0.144

.931235

Peer Deviance

Aggression

LR χ2 (5) = 8.62, p = 0.1253.
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Table 18. Hypothesis 1: Logistic Regression Predicting Adult Substance Dependence
From Independent Risk Factors with Brother Controls (N = 51)

PREDICTOR

Coefficient

Wald z

p

Odds Ratio

Peer Use

.5680149

0.48

0.633

1.76476

Peer Deviance

.5046815

0.82

0.415

1.65646

Age of Initiation of Use

-.1231439

-1.20

0.232

.88414

Parenting Skills

-.0001394

-0.00

0.999

.99986

LR χ2 (4) = 3.01, p = 0.5566
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Table 19. Hypothesis 1: Results of Logistic Regression for All Controls (N = 83)
PREDICTOR

Coefficient

Peer Use
Peer Deviance
Age of Initiation of
use
LR χ2 (3) = 5.37, p = 0.1464

.3430432
.5904735
-.1652814

Wald z
0.40
1.18
-1.76

p
0.688
0.238
0.078

Odds Ratio
1.40923
1.80484
.84766
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Table 20. Group Assignment by Socioeconomic Status (N = 84)

GROUP ASSIGNMENT
PAYMENT STATUS
AT REFERRAL

Medicated % (n)

Private

Nonmedicated % (n)

Totals % (n)

63.0 (17)

29.8 (17)

40.5 (34)

Clinical Pay

22.2 (6)

15.8 (9)

17.9 (15)

State Support

14.8 (4)

54.4 (31)

100.0 (84)

100.0 (27)

100.0 (57)

100.0 (84)

Totals

χ2 = .891, df = 2, p = .002
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Table 21. Hypothesis 2: Results of Bivariate Tests
VARIABLE

N

Mean (SD)

Test Statistic (df)

p

Aggression Identifieda
All Groups
179
.445
χ2(1) = .584
Normals
NA
Medicated ADHD
146
.198
χ2(1) = .1654
.647
Unmedicated ADHD
32
χ2(1) = .209
Age of Initiation of Use
All Groups
305
t (303) = 4.946
.000*
+SD
102
12.80 (2.772)
-SD
203
14.57 (3.015)
Normals
116
t(114) = 1.912
.058
+SD
36
13.33 (2.305)
-SD
80
14.44 (3.097)
Medicated ADHD
149
t(147) = 3.869
. 000*
+SD
47
12.89 (3.038)
-SD
102
14.91 (2.922)
Unmedicated ADHD
32
t(30) = 1.504
.143
15
11.53 (2.825)
+SD
-SD
17
13.00 (2.669)
Parenting Skillsb
All Groups
250
t(248) = -1.462
.145
+SD
89
12.00 (4.362)
-SD
161
11.20 (4.026)
Normals
70
t(68) = .273
.786
+SD
26
11.54 (3.490)
-SD
44
11.80 (3.980)
Medicated ADHD
147
t(145) = -1.943
.054
+SD
48
12.52 (4.776)
-SD
99
11.11 (3.774)
Unmedicated ADHD
33
t(31) = -.528
.601
+SD
15
11.13 (4.406)
-SD
18
10.22 (5.331)
Peer Use Identified
All Groups
192
.734
χ2(1) = .116
.722
Normals
100
χ2(1) = .127
.293
Medicated ADHD
63
χ2(1) = 1.105
Unmedicated ADHD
24
.873**
χ2(1) = .025
Peer Deviance Identified
.023*
All Groups
175
χ2(1) = 5.143
Normals
89
.173
χ2(1) = 1.859
.028*
Medicated ADHD
57
χ2(1) = 4.826
.385
Unmedicated ADHD
25
χ2(1) = .726
* p < 0,05. ** Two cells with less than expected count (5) invalidates test. Fisher’s exact p = .692.
a

Aggression scores available for diagnosed ADHD only.

b

Normal group for parenting skills consists of brother controls only.
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Table 22. Hypothesis 2: Peer Deviance and Substance Dependence: All ADHD Groups

POSITIVE FOR DEPENDENCE
PEER DEVIANCE
IDENTIFIED

No % (n)

Yes % (n)

Total % (n)

Medicated ADHD
No

72.2 (26)

42.9 (9)

61.4 (35)

Yes

27.8 (10)

57.1 (12)

38.6 (22)

100.0 (36)

100.0 (21)

100.0 (57)

No

62.5 (10)

44.4 (4)

56.0 (14)

Yes

37.5 (6)

55.6 (5)

44.0 (11)

100.0 (16)

100.0 (9)

100.0 (25)

Total

χ = 4.826, df = 1, p = .028*
2

Unmedicated ADHD

Total

χ = .726, df = 1, p = .383
2

*p <0.05.

81

Table 23. Hypothesis 2: Aggression and Substance Dependence: All ADHD Groups

POSITIVE FOR DEPENDENCE
AGGRESSION
IDENTIFIED

No % (n)

Yes % (n)

Total % (n)

Medicated ADHD
No

47.5 (47)

36.3 (17)

43.8 (64)

Yes

52.5 (52)

63.8 (30)

56.2 (82)

100.0 (99)

100.0 (47)

100.0 (146)

No

41.2 (7)

33.3 (5)

37.5 (12)

Yes

58.8 (10)

66.7 (10)

62.5 (20)

100.0 (17)

100.0 (15)

100.0 (32)

Total

χ = 1.654, df = 1, p = .198
2

Unmedicated ADHD

Total

χ = .209, df = 1, p = .647
2
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Table 24. Hypothesis 2: Peer Use and Substance Dependence: All ADHD Groups

POSITIVE FOR DEPENDENCE
PEER USE
IDENTIFIED

No % (n)

Yes % (n)

Total % (n)

Medicated ADHD
No

10.5 (4)

20.0 (5)

14.3 (9)

Yes

89.5 (34)

80.0 (20)

85.7 (54)

100.0 (38)

100.0 (25)

100.0 (63)

No

13.3 (2)

11.1 (1)

12.5 (3)

Yes

86.7 (13)

88.9 (8)

87.5 (21)

100.0 (15)

100.0 (9)

100.0 (24)

Total

χ = 1.105, df = 1, p = .293
2

Unmedicated ADHD

Total

χ =,025 df = 1, p = .873. Fisher’s Exact p = .692
2
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Table 25. Hypothesis 2: Breslow Day and Odds Ratio Comparisons

RISK FACTOR

GROUP
NORMAL

Microsystem
Indicator

Aggression

MEDICATED
ADHD

odds ratio
(confidence
interval)

NA

UNMEDICATED
ADHD
odds ratio
(confidence interval)

Breslow Day

1.5950
(.7394, 3.4954)

1.4000
(.2664, 7.6573)

χ2 (1) = 0.03

χ2 (1) = 1.82

p = 0.8739

p = 0.1775

odds ratio
(confidence
interval)

Overall
odds ratio
(confidence
interval)

Age of initiation

.8770
(.7637, 1.0072)

.6817
(.3893, 1.2116)

.7990
(.7050, .9055)

.8189816
(.7517,.8921)

Parenting skills

.98181
(.8621, 1.1182)

1.08
(0.9976, 1.1770)

1.0403
(.90200, 1.2013)

1.0469
(.9841, 1.1137)

1.2888
(.2810, 8.0757)

0.4706
(0.0841, 2.5000)

1.2308
(0.0548, 81.5677)

χ2(2) = 1.10,

1.8855
(.6866, 5.2672)

3.4667
(.9735, 12.4909)

2.0833
(.2974, 14.9950)

χ2(2) = 0.70,

Mesosystem
Indicator
Peer use

Peer deviance

1

Data for brother controls only.

p = 0.5780

p = 0.7055

.85445
(.3423, 2.0837)
2.3430
(1.2210, 4.4990)
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Table 26. Hypothesis 2: Logistic Regression Predicting Adult SD from Independent Risk
Factors for Diagnosed Medicated ADHD Group and Diagnosed Unmedicated
ADHD Group

PREDICTOR/GROUP

Coefficient

Wald z

p

Odds Ratio

DIAGNOSED MEDICATED
(N = 43)
Peer Use

-1.24621

-0.98

0.327

.2875926

Peer Deviance

1.009492

1.41

0.160

2.744207

Age of Initiation of use

-.097651

-0.81

0.417

.9069654

-.1174042

-.98

0.327

.8892257

1.014642

1.28

0.201

2.758375

Peer Use

.7063681

0.42

0.674

2.026617

Peer Deviance

.4580634

0.44

0.658

1.581009

Age of Initiation of use

-.1360648

-0.63

0.529

.872786

Parenting Skills

-.0776956

-0.68

0.498

.95246

1.464247

1.15

0.250

4.32486

Parenting Skills
Aggression

χ (5) = 7.15, p = 0.209
2

DIAGNOSED
UNMEDICATED (N = 22)

Aggression

χ (5) = 3.19, p = 0.671
2

85

Table 27. Hypothesis 3: Initial Medication Response Related to Substance Use

MEDICATION RESPONSE

SUBSTANCE USE: % (n)
None

Abusive

Dependent

Generally Negative

20.00 (2)

50.00 (5)

30.00 (3)

No effect

22.22 (2)

55.56 (5)

22.22 (2)

Mixed/Variable

33.33 (4)

58.33 (7)

8.33 (1)

Positive

19.64 (11)

51.79 (29)

28.57 (16)

Total

21.84 (19)

52.87 (46)

25.29 (22)

JT = 1120.5000, p = 0.1898
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Table 28. Hypothesis 3: Long-range Medication Response Related to Substance Use
MEDICATION
RESPONSE
Generally Negative
No Effect
Mixed/Variable
Positive
JT = 1094.50, p = 0.347

SUBSTANCE USE: % (n)
None
Abusive
37.50 (3)
16.67 (2)
15.38 (2)
22.64 (12)

50.00 (4)
66.67 (8)
53.85 (7)
50.94 (27)

Dependent
12.500 (1)
16.67 (2)
30.77 (4)
26.42 (14)
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Table 29. Hypothesis 3: Results of Initial and Long-range Medication Response
Controlling for SES
SES/PAY STATUS CONTROL

JT TEST STATISTIC

p

Initial Medication Response
Private

156.50

0.371

Partial/Clinical

134.00

0.391

81.50

0.229

154.50

0.426

81.00

0.146

124.50

0.049*

State
Long-range Medication Response
Private
Partial/Clinical
State

* Although statistic is significant, results are in the opposite direction from what was
hypothesized.
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Table 30. Hypothesis 3: Results of Initial and Long-range Medication Response with
Collapsed Response Categories
MEDICATION RESPONSE
Initial Medication Response
Other
Generally Positive
Long-range Med Response
Other
Generally Positive

SUBSTANCE USE: % (n)
None
Abusive

Dependent

25.81 (8)
19.64 (11)

54.84 (17)
51.79 (29)

19.35 (6)
28.57 (16)

21.21 (7)
22.64 (12)

57.58 (19)
50.94 (27)

21.21 (7)
26.42 (14)

Initial Response JT = 970.50, p = 0.170. Long-range Response JT = 900.50, p = 0.397
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Table 31. Hypothesis 3: Results of Initial and Long-range Medication Response,
Collapsed Response Categories, and Controlling for SES

SES/PAY STATUS CONTROL

JT TEST STATISTIC

p

Initial Medication Response
Private

132.00

0.466

Partial/Clinical

129.50

0.216

68.50

0.385

132.00

0.467

Partial/Clinical

72.50

0.253

State

90.00

0.199

State
Long-range Medication Response
Private
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CHAPTER V
CONCLUSIONS
The purpose of this research was to identify risk factors for future substance abuse
among young boys who have been diagnosed with ADHD. In addition, the impact of
these risk factors on those who were medicated with stimulant medications and those
who were not medicated was compared. This study also examined the relationship
between the response to stimulant medication prescribed for ADHD and SA problems in
later life to shed some light on whether a stronger focus on early prevention efforts is
warranted. Conclusions will be discussed by each research question.
Question #1 Conclusions
Question # 1. What risk factors predict SA problems in later life for adolescent
boys who were diagnosed with ADHD? This question examined whether the evidencebased risk factors identified from the general adolescent population would predict adult
SA problems in this population. As stated earlier, because of the unusually high levels of
substance abuse identified among all of these groups, the research questions were
amended to examine the relationship to the outcome of substance dependence. Risk
factors tested were aggression, age of initiation of use, parenting skills, peer use, and
peer deviance. Of these five risk factors, only age of initiation of use consistently
appears to be a significant risk factor for this population. Identification of peer deviance
may also be a risk factor, but this result was not consistent in all analyses. Thus, it can be
concluded that for this group of subjects, the earlier substance use was initiated, the more
likely the subject was to develop substance dependence in adulthood. This conclusion is
in agreement with previous research that clearly identifies the risks associated with early
use (Clark et al., 1998; Labouvie et al., 1997; National Institute on Drug Abuse, 1999;
SAMHSA, 2000; Ungless et al., 2001) and clearly supports the prevention goal of
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delaying first use. Unfortunately, what preceded first use remains unidentified and must
be better understood to improve prevention efforts.
The identification of peer deviance as a risk factor for later SA or SD is also
supported by previous research (Duncan et al., 1998; SAMHSA, 2000). However, in this
sample, identified peers were frequently brothers of the probands, and other familial
factors, such as family history of addiction or deviance, may have been influencing this
relationship.
Aggressive behavior was not supported as a risk factor for future SD in this
group. This finding is in disagreement with much of the previous research that clearly
links aggressive behavior in adolescence with later SD problems (Belcher & Shinitzky,
1998; Join Together Organization, 1999, NIDA, 2003; Office of Applied Studies, 2002)
and has suggested that controlling for aggression in adolescents diagnosed with ADHD
almost eliminates the risk for later SD (Flory & Lynam, 2003). However, the findings in
this research are consistent with the definition of addiction as a separate brain disease
process (Leshner, 1997; World Health Organization, 2004), rather than as a personality or
behavior disorder.
Parenting skills were not identified as a risk factor for future SD in this group.
Previous research has identified numerous parental attitudes and behaviors that increase
the risk of offspring SA and SD in later life (Brook et al., 1998; Duncan et al., 1998;
Kandel et al., 2001; Su et al., 1997). Although the scale used to measure parenting skills
in this research was developed from instruments that are no longer commonly used, the
parental traits identified include most of the parental behaviors identified as risk
increasing in current research. Some of the labels differ, perhaps related to political
correctness (e.g., gross deviance and social incompetence), but the definitions of these
terms as specified by the original researchers cover much the same traits. Although
parental addiction, the greatest known predictor of offspring addiction (Chassin et al.,
1996; Columbia, 2005; Cotton, 1979; Kaplow et al., 2002; Midanik, 1983), was not
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specifically controlled for in this study, it was included in the parenting skills composite.
Again, this finding supports the notion of addiction as an illness that is not caused by
poor parenting, yet does have a strong genetic component. Also, in spite of how the
participating parents were rated, either by themselves or by the original research team,
the fact remains that these parents took the time and effort to bring their sons to a large
teaching hospital for treatment of behavioral problems, and to follow through with a
research project that involved numerous and lengthy follow-ups as well as travel from
their home communities in the late 1960s and early 1970s. This parental commitment
demonstrates a level of care and involvement with their children that may not have been
measured by the scales.
Peer use was not a significant contributor to adult SD for this population.
However, given the elevated overall rates of substance abuse by all groups (between 75
and 90%), no significant differences would be expected. Also, in this research, more than
half of the control group boys were full brothers of the probands, and familial influences
cannot be ruled out. Although much of the literature on substance abuse and dependence
identifies peer use as a risk factor (Alexander et al., 2001; Bobo & Husten, 2000; Duncan
et al., 1998; National Institute on Drug Abuse, 2003; SAMHSA, 2000), another littlestudied theory about the influence of peer use and peer pressure views it as
inconsequential, as abusing and, in particular, addicted persons change peer groups
frequently to accommodate their substance use decisions.
Overall, in answer to Question #1, few of the evidence-based risk factors
identified for the general adolescent population were significant predictors of adult SD
for these adolescents diagnosed with ADHD. It appears that the influence of ADHD
itself is so strong as to wash out the effects of other risk and even protective factors.
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Question # 2 Conclusions
Question # 2: Do boys diagnosed with ADHD and receiving stimulant
medication have the same risk factors for SD as undiagnosed unmedicated (normal)
boys? This research question explored potential differences in risk factors in boys
diagnosed with ADHD and treated with stimulant medication, boys diagnosed with
ADHD and not treated with stimulant medication, and undiagnosed unmedicated boys. It
was hypothesized that the boys treated with stimulant medication would resemble the
undiagnosed unmedicated group in their association to risk factors for substance abuse
and that both of these groups would differ from the boys diagnosed with ADHD who
were not treated with stimulant medication. It was further hypothesized that the
diagnosed unmedicated group would have a stronger relationship between risk factors
and adult SA than would the other two groups. This relationship was measured by odds
ratio. Clearly the odds ratio differences in risk factors among these groups present no
pattern that would indicate any relationships. None of the groups had a stronger
relationship between risk factors than the other groups and in fact, the one relationship
that did show significance was in the opposite direction of what was predicted. Some of
the odds ratios were large, in particular, for peer deviance. However these were not
significant, possibly related to sample size. Relationships between risk factors and
outcomes were not influenced by group status. Thus, for these groups, it can be
concluded that in spite of the protective effect of stimulant medication on adolescents
diagnosed with ADHD in reducing later substance use and dependence, the other
identified risk factors do not appear to be influenced by the effects of the medication.
Question # 3 Conclusions
Question # 3: Is the medication effect of reducing SA in later years dependent or
independent of the response to the pharmacological treatment for behavioral symptoms of
ADHD? This question explored the proposition that an increased positive response to
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stimulant medication would be associated with lower incidence of SA in boys diagnosed
with ADHD.
Stimulant medication is perceived to be a protective factor for adolescents
diagnosed with ADHD, and this study certainly supports that perception. The rates of SA
and SD among the boys who did not receive stimulant medication were significantly
higher than for those who received medication. Also, age of initiation of use of any
substance was lower for the unmedicated boys as well. However, the relationship
between no response to the medication and SD was not significant. The hypothesis that
response to medication would be inversely correlated to adult SD was not supported.
Therefore, it can be assumed that the medication reduces the chance of adult SA and this
is uniform and independent of the medication response. Regardless of whether the child
responds, stimulant medication still provides a protective factor and a rationale for giving
the child the medication remains. The stimulant medication may create a cascade of
events leading to better life adjustment that normalizes behavior, thus reducing the
incidence of SD. Thus, it seems that exposure to the medication – not the medication
effect – is related to future SD.
Limitations of this Study
This research provided an enormous opportunity to explore the advantages and
disadvantages of working with previously collected data. Data collected in prospective
longitudinal studies provide a rich source of information for purposes of comparisons
over time. When working with such data sets, however, numerous challenges are
present. With these data, for example, assessment instruments from the 1960s and 1970s
used for data collection were often difficult to find and frequently were without reliability
and validity information. Also, information related to early substance use that would
now be considered crucial, given advances in the understanding of addictive diseases,
was not always collected. For example, the variable age of initiation of use today is a
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known indicator of later SD. Yet, data for first use of alcohol were not available for the
subjects in this research. Nor were data for age of initiation of nicotine use, today
regarded as one of the most addictive and abused drugs by adolescents and adults alike
(Anthony, Warner, & Kessler, 1994). Today adolescents generally start using whatever
substances are available to them, and legal drugs are often the most available. Also,
diagnostic instruments that identify abuse and dependence have evolved over the last four
decades, with consequences related to use as the primary diagnostic indicators, not
reports of quantity and frequency. These differences in assessment instruments may have
influenced some outcomes. Since this study was limited to data collected at an earlier
time, specificity and sensitivity testing related to the appropriateness of the
operationalized variables of abuse and dependence could not be conducted.
The control groups of never diagnosed and never medicated classmates and
brothers provided data related to peer use and peer deviance. It is likely that familial
factors influenced outcomes related to brothers, and there is no way of knowing if the
probands actually associated with the classmate controls or even their brothers. Data
specific to the probands’ peers would provide more accurate data for analysis of
questions related to these variables.
The scale measure created for the variable parenting skills was adapted from
instruments that also are not currently in use. Because the items used in the creation of
this scale would not be used as indicators of parenting skills by today’s social work
definition, that variable was revised using the Conrad and Insel (1976) measure of poor
parent child relationship only, as this measure has more face validity and had similarities
to definitions of parenting skills currently in use. When the analyses were rerun using
this measure for parenting skills, again no differences were found [χ2 (2) = .572, p =
0,751], as parenting skills were evenly distributed between the two outcomes of positive
for substance dependence or not.
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The cross-discipline (social work, psychiatry, psychology) use of data was both a
strength and a limitation of this study. The main strength came from sharing important
data between disciplines which allowed for differences in perspective to be explored, as
well as tremendous cost savings in a time of limited budgets. Limitations were apparent
related to the lack of important person-in-environment information that is central to the
social work perspective. Another limitation was related to the time lag. Psychological
data collected in the 1960s and 1970s were more psychodynamic in character than data
used by social workers today. Although these data were pertinent to psychological
studies at that time, they are not as useful in current social work research. The
homogeneity of the sample (i.e., all male, predominantly white, and all residents of a
rural state) limits generalizability to other populations.
Practice Principles in an Ecological Framework
It is apparent from this research as well as previous research that children
diagnosed with ADHD are at high risk for developing substance use problems in
adulthood, even when receiving appropriate medications. The causes of this risk are not
well understood. Therefore, social work practice principles need to incorporate good
prevention and early intervention efforts aimed specifically at this population. Prevention
efforts may help in the reduction of the development of substance use problems, and
early intervention will help to minimize the negative effects on those who do develop
problems.
Bronfenbrenner’s (1989) ecological framework (see Figure 1) provides a useful
tool for organizing and implementing the social work practice principles that evolve from
this research. This person-in-environment structure divides social context into four
conceptual spheres of influence – microsystem, mesosystem, exosystem, and
macrosystem – which can guide early problem identification and intervention efforts.
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Microsystem Level
The microsystem level of influence involves the most immediate and earliest
influences in a child’s life and includes the direct activities of the child in his or her
immediate surroundings with parents, family, doctor, and teachers. Because early age of
initiation of use is such a significant risk factor for the later development of substance use
problems, influences in a child’s life at this level can be strong protective factors as well
as the initiators of early intervention. Clearly, delay of initiation of use must be the
overall goal of prevention programs. The longer children, whether diagnosed with
ADHD or not, are prevented from starting to use, the more likely they are to remain free
of substance problems. Because children with ADHD are at increased risk for
development of later substance use problems, increased efforts at prevention, especially
for these children are indicated. Social workers working with families, as child therapists
and as school counselors, need to be aware of this risk and to promote ongoing
prevention efforts. The parents of children diagnosed with ADHD need to be educated
about the high risk of future substance problems their children face and offered the tools
and information needed to aid in risk reduction.
Parental monitoring of peer associations may also be a protective factor at this
level. Peer deviance was supported as a risk factor in this research, and with younger
children, parents can have a great deal of influence in selecting their childhood
companions. It should be apparent that effective parent-child communications will
enhance this process.
Mesosystem Level
The mesosystem consists of the connections or processes that occur between
aspects of the microsystem, such as the manner in which the family and school interact,
or how the child builds friendships. This includes communication between parents and
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school officials, the family and neighborhood activities as well as the child’s role in these
relationships.
Currently, most school prevention programs stop at middle school in spite of the
overwhelming evidence that the period of greatest increase in adolescent substance use
occurs between the eighth and tenth grades. Figure 8, provided by the Monitoring the
Future study of adolescent substance use (Johnston, O’Malley, Bachman, & Schulenberg,
December 19, 2005), highlights this phenomenon. From the initiation of the addition of
data from eighth and tenth graders in 1989, it can be seen that the increase in annual
prevalence of use between eighth and tenth grades ranges from ten to twenty percent,
while the increase in use between tenth and twelfth grade ranges from five to ten percent.
It is interesting to note that despite the fact that the subjects involved in this research
predated school prevention programs, the mean ages of initiation of use for all groups
(10.22 to 14.91 years) was at the time these boys would have been attending middle
school – the time when prevention programs cease today. Social workers in school
settings can be in the forefront of efforts not only to improve prevention programs, but
also to ensure they continue during the crucial years when increased use is most apparent.
Social workers are well positioned to work as collaborators between parents and school
personnel to maintain a focus on the importance of these programs.
In addition, social worker awareness of adolescent substance abuse treatment
programs available for early intervention can be crucial to implementing solutions to any
substance use problems that do arise. Advocacy for effective adolescent treatment that is
available and accessible is necessary, especially in more rural states such as Iowa where
few adolescent substance abuse treatment facilities exist and those that do exist are oftentimes located at great distances from families in need.
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Exosystem and Macrosystem Level
The exosystem includes more remote aspects of the child’s environment that
continue to influence the child’s development. This would include relationships between
the home and parent’s workplace, school boards, and governmental bodies. The
macrosystem consists of the broader context of the child’s life such as laws, cultural
beliefs, and politics. The findings of this research support previous findings that children
diagnosed with ADHD are at increased risk for development of substance use problems
in later life. Therefore, access to appropriate early intervention and treatment (both
mental health and SA) is imperative. In Iowa, funding for mental health and substance
abuse come from separate sources. Mental health funding is controlled by the
Department of Health and Human Services (DHHS), and substance abuse funding falls
under the Department of Public Health. Iowa Medicaid regulations restrict provider
reimbursement to one provider per day. This very effective barrier to access to needed
treatment is of particular hardship to Medicaid recipients living in rural areas where
services are limited or nonexistent, particularly if the recipient is a child or adolescent
needing a parent or other adult to provide transportation to service delivery locations. In
this sample, approximately two-thirds of the population would most likely have qualified
for Medicaid coverage (those identified as state support and clinical pay). A child
diagnosed with ADHD who is also in need of substance abuse services will not be able to
receive needed services in an integrated manner, as this type of service is neither
accessible nor available in the state of Iowa. In addition, the child and adult parent or
guardian would be required to expend at least double the time and effort to receive, at
best, serial (not concurrent) services for both problems. Thus, social work input into the
need for parity for health insurance coverage and better state Medicaid regulations is
essential.

100

Recommendations for Future Research
This research identified relatively early ages of initiation of substance use among
both adolescents diagnosed with ADHD and their undiagnosed controls. Because earlier
initiation increases the likelihood of future substance use problems, studies involving
current adolescents diagnosed with ADHD to identify early substance problems are
highly recommended. If those early initiators can be identified at a younger age,
appropriate intervention efforts can begin earlier. Also, further exploration of the
protective effects of stimulant medications on adolescents diagnosed with ADHD would
aid in the understanding of this process. Currently at the University of Iowa Child
Psychiatry Unit, such a study is underway, using MRI technology to evaluate adolescents
treated for ADHD. Social work participation in such research would aid in keeping some
focus on a person-in-environment perspective.
Early initiation of substance use is a microsystem level risk factor. This research
supports previous findings that the earlier a child initiates use of substance, the more
likely that child is to have substance use problems in later life. Because early use has
already surpassed prevention, the question remains: What precedes initiation of use?
Research aimed at answers to this question needs to be undertaken. This research would
involve exploration of early childhood influencing factors at the microsystem and
mesosystem levels, and may include identification of behaviors predate and predict risk
taking behaviors in childhood and adolescence.
Studies involving ADHD-diagnosed female adolescents, as well as adolescents
from other ethnic and cultural backgrounds, are needed to ascertain whether differences
exist in risk factors and outcomes, as well as in medication effects. Using current
diagnostic criteria for substance abuse and dependence will strengthen findings as this
should give more accurate diagnoses of abuse and dependence. Also, follow-up studies
on the effectiveness of prevention and early intervention efforts with the members of this
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population who do begin to experience substance use problems are essential to form and
guide future treatment opportunities.
This study identified some unique characteristics of adolescent boys diagnosed
with ADHD and at high risk for adult substance use problems. If substance abuse
prevention efforts are to be effective, clear identification of the strengths and needs of
this population is important. Reduction of substance use problems will help to ensure
more normal and fulfilled lives for these adolescents and will also be a benefit to society
at large.
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Figure 8. Trends in Annual Prevalence of an Illicit Drug Use Index Eighth, Tenth and
Twelfth Graders (L. D. Johnston et al., December 19, 2005).
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