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Abstract
Background and Objectives—Most studies of attention deficit hyperactivity disorder
(ADHD) in the substance dependence literature have assessed ADHD as a single, categorical
entity. This approach limits characterization across the spectrum of ADHD symptomatology and
may mask differences across the two core domains of ADHD symptoms—hyperactive-impulsive
(HI) and inattention (IN). Further, it is unclear whether relations of HI and IN symptoms to
substance dependence extend across drug classes and to the general population.

Methods—This cross-sectional study investigated associations of lifetime ADHD HI and IN
symptom levels to individual classes of lifetime substance dependence (alcohol, nicotine,
depressants, opioids, stimulants, cannabis, hallucinogens, polysubstance) in a population-based
sample of 34,653 American adults.

Results—HI and IN were associated with the majority of dependence diagnoses in a linear
pattern, such that each additional symptom was associated with a proportional increase in odds of
dependence. After adjusting for the overlap between symptom domains, both HI and IN uniquely
associated with alcohol, nicotine, and polysubstance dependence, but only HI uniquely associated
with dependence on illicit substances.

Conclusions and Scientific Significance—These findings suggest that individuals in the
general population with elevated levels of ADHD (particularly HI) symptoms are at risk for
various forms of substance dependence and could benefit from preventive interventions.

Attention deficit hyperactivity disorder (ADHD)—a disruptive behavior disorder that onsets
in childhood and is characterized by chronic and impairing levels of inattention,
hyperactivity, or their combination1—has a well-documented relationship with substance
dependence. This relationship encompasses a variety of substances, including alcohol,2,3

nicotine,4,5 illicit substances,3,6,7 and polysubstance dependence (ie, a concomitant
dependence on multiple substances).8–10 The ADHD-substance dependence relation has
been demonstrated in both retrospective cross-sectional and prospective longitudinal studies,
illustrating that ADHD predicts risk of substance dependence onset.11–14 Further, this
association is evident in clinical,9,15–18 population, and community-based19,20 samples.
Because substance dependence results in substantial burden and cost to the individual and
society,21–23 a comprehensive knowledge of the ADHD-substance dependence relationship
is theoretically and clinically important for: (a) enhancing understanding of underlying
mechanisms responsible for the association; and (b) informing interventions that target
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substance dependence for people with comorbid ADHD. However, despite evidence that a
relation between ADHD and substance dependence likely exists, several important aspects
regarding the nature of this relationship are not entirely clear.

First, most studies have examined the association between ADHD and substance
dependence from a categorical perspective of ADHD symptomatology (eg, presence vs.
absence of ADHD clinical diagnosis). Nonetheless, the underlying structure of variation in
ADHD symptoms may be best characterized as a continuum, with important clinical
variation above and below diagnostic thresholds.24,25 Indeed, studies have found that
gradations in ADHD symptoms are associated with substance dependence indices.26–28

Moreover, one study showed that ADHD significantly predicted nicotine dependence and
cannabis abuse/dependence when measured continuously but not when measured
categorically,29 indicating that ADHD symptom levels, but not necessarily ADHD clinical
status, may be an important risk factor for substance dependence. However, prior studies of
gradations in ADHD symptoms and their relation to substance dependence utilized restricted
community-based or clinical samples, which leaves unclear whether these findings will
extend to the general population.

Second, the majority of studies have examined ADHD as a single entity, though the
fundamental symptoms of ADHD represent two distinct constructs: inattention (IN; eg, does
not seem to listen when spoken to directly, difficulty organizing tasks and activities) and
hyperactive-impulsive (HI; eg, fidgets with hands or feet or squirms in seat, interrupts or
intrudes others).1 Though HI and IN are generally correlated with one another,30–32 these
constructs are not entirely redundant. In fact, these two dimensions are psychometrically
distinct,33,34 differ in clinical correlates,35 and have distinct genetic influences.36 Thus,
distinguishing HI and IN may reveal differential patterns of associations with substances
that are masked when examining ADHD as a single construct. The few studies of substance
dependence that have differentiated dimensional measures of HI and IN have produced
mixed results, with some showing that both HI and IN are associated with substance
dependence29,37 but others showing no association.38 These studies have utilized restricted
community or clinical samples and have applied differing analytic approaches, which could
account for the mixed findings. Thus, a comprehensive analytic approach utilizing a
nationally representative sample is needed to clarify the unique roles of HI and IN in
substance dependence.

Finally, studies examining the relationship between gradations in ADHD symptom
dimensions and substance dependence have been limited to a small number of dependence
outcomes (ie, nicotine, alcohol, cannabis, and a combined “hard drug” category consisting
of various illicit drug dependence diagnoses). However, HI and IN may exhibit differential
relationships with certain types of substance dependence (eg, stimulants vs. depressants).
These specific relationships are important to clarify because they may provide insight into
potential mechanisms underlying the ADHD-substance dependence relationship and may
have clinical implications for targeting specific populations of drug-dependent individuals.

The purpose of this report is to clarify fundamental questions regarding the association
between gradations in ADHD symptomatology and substance dependence. To that end, we
examined cross-sectional associations of retrospectively assessed ADHD HI and IN
symptom levels to individual lifetime Diagnostic and Statistical Manual of Mental
Disorders-IV (DSM-IV)1 substance dependence diagnoses (ie, alcohol, nicotine,
depressants, opioids, stimulants, cannabis, hallucinogens, polysubstance) in a population-
based sample of American adults. Though limited by a cross-sectional design, this study
leverages off of a large representative sample that provides adequate numbers of dependence
cases to examine relations with discrete dependence categories that have received limited
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investigation (eg, opioid, hallucinogen, sedative, stimulant). Additionally, this study
includes careful diagnostic assessments of psychiatric disorders, which permits examination
of whether ADHD symptoms associate with substance dependence over and above other
psychiatric disorders.

METHODS
Participants

Participants were respondents in the National Epidemiologic Survey on Alcohol and Related
Conditions (NESARC), which assessed the prevalence of substance use, psychiatric
disorders, and other characteristics in the U.S. adult population at two time points. At Wave
1 (2001–2002), 43,093 individuals completed the in-person interview, and 34,653 of these
individuals subsequently completed the Wave 2 (2004–2005) survey. Participants were all
non-institutionalized civilians, aged 18 and older, residing in the United States. Young
adults aged 18–24, were over-sampled by a 2.25:1 ratio. African-Americans and Hispanic-
Americans were also over-sampled and each group accounted for approximately 20% of the
sample. To account for over-sampling, the data had accompanying weights so adjustment
was representative of the 2000 U.S. Census results. Additional details of the sampling,
purpose of the survey, and weighting procedures have been published elsewhere.39,40

ADHD was assessed only at Wave 2, thus only those individuals who completed the Wave 2
survey (N = 34,653) were included for analyses.

Procedure
The U.S. Census Bureau selected one adult from each participating household. The response
rate for Wave 1 was 81%. After efforts were made to re-interview all participants excluding
individuals who were not eligible (eg, those who were deceased), the response rate for Wave
2 was 86.7%. The cumulative response rate across both waves was 70.2%. After obtaining
informed consent, interviewers conducted face-to-face interviews of the Alcohol Use
Disorder and Associated Disabilities Interview Schedule (AUDADIS-IV).41 The protocol
was approved by the U.S. Census Bureau and the U.S. Office of Management.

Measures
The AUDADIS-IV gathers information on demographic characteristics, substance use
patterns, DSM-IV criteria for psychiatric and substance use disorders, and other clinical
characteristics. Previous analyses have shown adequate psychometric properties for mental
disorder diagnoses, including ADHD, and other information gathered from the AUDADIS-
IV.41–43

ADHD Symptoms—The ADHD module of the AUDADIS-IV was administered only at
Wave 2. All participants were asked whether they experienced any of a list of 20 ADHD
symptoms before they were 18 years old (Yes/No). Though the presence of symptoms prior
to the age of seven is required for DSM-IV diagnostic criteria, research suggests that
symptoms that onset during the entire childhood years (<18 years old) are clinically
meaningful,44,45 and because we are examining the influence of childhood ADHD
symptoms independent of clinical diagnosis, this age cutoff is adequate for the purpose of
our analyses.

The list of 20 symptoms included dichotomous (present vs. absent) measures of nine IN
items each reflecting a different symptom (eg, “did you frequently lose things like
assignments or books or other things you needed?” and, “did you dislike, avoid, or put off
doing things that required a lot of concentration?”) and eleven HI items reflecting 9 HI
symptoms (eg, “did you usually fidget or squirm a lot when you were sitting down?” and,
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“did you often blurt out answers to other people’s questions ever before they were finished
talking?”), based on DSM-IV criteria. The AUDADIS-IV divided two of the DSM-IV HI
criteria each into two separate questions. To remain consistent with the DSM-IV we
collapsed these items, such that a person was considered positive if they endorsed either
AUDADIS-IV symptom question for these two DSM-IV criteria. Participants received two
separate scores based on symptom count: (1) number of IN symptoms endorsed, and (2)
number of HI symptoms endorsed. Those who had missing values for either IN or HI
symptoms (N = 309) were eliminated, for a final sample of 34,344 used in analyses.

Substance Dependence—Lifetime DSM-IV substance dependence was diagnosed for
alcohol, nicotine, sedatives, tranquilizers, opioid, heroin, cocaine, amphetamine, cannabis,
and hallucinogens, among those who endorsed lifetime use of the index drug, regardless of
whether abuse criteria were met. To reduce the number of tests performed and to increase
the number of individuals in each dependence category, sedative and tranquilizer were
collapsed into a “depressants” category, all licit (eg, oxyco-done) and illicit (eg, heroin)
opioids were collapsed into an “opioids” category, and cocaine and amphetamine were
collapsed into a “stimulant” category. This created a total of seven dependence outcomes:
alcohol, nicotine, depressant, stimulant, opioid, cannabis, and hallucinogens. Additionally,
we created two other dependence categories: an “any illicit” substance dependence category
(representing those who met dependence criteria for one of the following categories:
depressants, opioids, stimulants, cannabis, or hallucinogens), as in previous research,46 and
a “polysubstance” dependence category, representing those who had two or more lifetime
substance dependence diagnoses. Although investigating associations between ADHD
symptoms and substance abuse are also of interest, we decided to focus on substance
dependence as the main outcome for the following reasons: (1) to reduce the number of
statistical tests performed and associated risk for Type 1 error, (2) because dependence is
generally accepted as the more severe form of substance use disorder and associated with
worse mental health, social functioning, and emotional functioning compared to substance
abuse,47–49 and (3) because prior research has indicated issues with the reliability and the
clinical significance of the DSM-IV substance abuse diagnosis.50–52

Demographic Characteristics—Demographic covariates include age, gender,
education, income, and ethnicity/race.

Psychiatric Characteristics—Conduct disorder symptoms reflect the total number of
lifetime DSM-IV conduct disorder symptoms (out of 14 symptoms) endorsed. Mood
disorder reflects a lifetime DSM-IV diagnosis of any of several mood disorders (ie, major
depressive disorder, [hypo]mania, dysthymia) and anxiety disorder reflects a lifetime DSM-
IV diagnosis of any of several anxiety disorders (ie, panic disorder, agoraphobia, social
phobia, specific phobia, generalized anxiety disorder, posttraumatic stress disorder).

Statistical Analysis
For preliminary analyses, we calculated descriptive statistics for demographic and
psychiatric correlates, ADHD symptoms, and substance dependence diagnoses, as well as
correlations between HI and IN symptom scales and Cronbach alpha coefficients for HI and
IN. To reduce positive skewness, HI and IN symptom counts were square root transformed
and then standardized (M = 0, SD = 1) to aid interpretation of the odds ratios (ORs).

For primary analyses we used logistic regression models to test the associations of total IN
and HI symptoms to the presence (vs. absence) of each substance dependence diagnosis. For
each substance dependence diagnosis two types of models were calculated: (1) a univariate
model that included total IN symptoms as the sole predictor and (2) a univariate model that
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included total HI symptoms as the sole predictor. Following the unadjusted models, all
models were recalculated twice, once after adjusting for demographic characteristics (sex,
age, ethnicity/race, education, income) and psychiatric disorders (conduct disorder
symptoms, mood disorder, anxiety disorder) and then after additionally adjusting for the
other ADHD symptom domain.

We also conducted supplemental analyses to examine whether relationships between ADHD
and classes of substance dependence were specific to particular substances or reflective of a
general propensity toward dependence on any type of substance. Accordingly, we
recalculated each of the models after controlling for number of comorbid substance
dependence diagnoses. To do this, we created eight continuous variables (each variable was
applied for each analysis with the exception of polysubstance dependence) representing the
number of other lifetime dependence diagnoses, independent of the index dependence. For
example, if a person had nicotine dependence, alcohol dependence, and cannabis
dependence, they received a “2” for the number of non-nicotine dependence diagnoses
covariate, which was included in previously unadjusted models predicting nicotine
dependence as the outcome variable.

All analyses were performed in SAS using PROC SURVEY procedures53 to account for the
complex sampling methodology of the NESARC and to use the recommended Wave 2
sampling weights to approximate the U.S. population.39 Primary results of logistic
regressions are reported as ORs, and significance was set at p < .05 (two-tailed).

RESULTS
Preliminary Analyses

ADHD Symptoms—The M ± SD of ADHD symptom indexes were .88 ± 1.80 for IN
symptoms and 1.31 ± 1.94 for HI symptoms. The two scales were significantly but
moderately correlated with one another (r = .56, p < .0001), indicating that HI and IN are
likely assessing related but non-redundant constructs, and both scales evidenced adequate
internal consistency (IN Cronbach α = .87; HI Cronbach α = .82).

Substance Dependence—The weighted prevalence rates (% ± SE) for lifetime
substance dependence outcomes were as follows: alcohol (15.2% ± .24), nicotine (14.6% ± .
24), depressants (.5% ± .05), opioids (.7% ± .06), stimulants (1.6% ± .09), cannabis (1.7%
± .09), hallucinogens (.3% ± .04), any illicit drug (3.4% ± .13), and polysubstance (6.6% ± .
17).

Psychiatric Characteristics—Weighted mean number of conduct disorder symptoms
was .35 (± .88), Cronbach α = .65, and the weighted prevalence for DSM-IV mood and
anxiety disorders were 25.7% (± .29) and 25.5% (± .28), respectively.

Primary Analyses
In unadjusted models, increases in symptom levels for both IN and HI were significantly
associated with each substance dependence outcome (p’s < .0001) (see Table 1). The pattern
of associations appeared to represent a linear pattern, such that each additional ADHD
symptom was generally associated with a proportional increase in odds of substance
dependence (see Figs. 1 and 2). After controlling for demographic (sex, ethnicity/race,
income, education, age) and psychiatric (conduct disorder, anxiety disorder, mood disorder)
covariates, ORs were reduced in size and a few relations fell below significance. In adjusted
models that included both IN and HI as simultaneous predictors (and demographic and
psychiatric covariates), IN only retained a significant association with alcohol, nicotine, and
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polysubstance dependence, whereas HI remained significantly associated with alcohol,
nicotine, stimulants, cannabis, hallucinogens, any illicit substance, and polysubstance
dependence.

Supplemental Analyses
We recalculated each of the unadjusted models after controlling for the number of comorbid
substance dependences. Results indicated that HI and IN retained significant associations to
all classes of substances (p’s range from <.0001 to .0194) over and above comorbid
dependence diagnoses, with the exception of both HI and IN’s relations to depressants and
IN with hallucinogens, which fell below significance.

DISCUSSION
In this study of associations between gradations in ADHD symptomatology and substance
dependence in a nationally representative sample, results indicated that levels of HI and IN
ADHD symptoms were both associated with increased rates of most classes of substance
dependence. These relations appeared to reflect a linear pattern whereby each additional
ADHD symptom was generally associated with a proportional increase in odds of substance
dependence. Further, many of these relationships remained significant in supplemental
analyses controlling for number of comorbid substance dependence diagnoses. Thus,
ADHD’s relation with individual classes of substance dependence may not be entirely
accounted for by a nonspecific risk towards dependence on any type of substance.

Examination of the relative roles of HI and IN in dependence revealed several notable
patterns. HI and IN both exhibited unique associations with nicotine dependence even after
accounting for their covariance with each other and demographics and psychiatric disorders;
however, effects appeared to be stronger for HI. A 1-SD increase in HI symptom levels was
associated with a nearly 30% increase in odds for lifetime nicotine dependence; whereas IN
was associated with only a 5% increase in odds of nicotine dependence (see Table 1). While
both IN and HI have been linked with nicotine dependence in prior studies of circumscribed
samples27,29; the current findings suggest that these results extend to the general U.S.
population and may be more robust for the HI subtype of ADHD symptoms.

Previous studies have not found that HI and IN are associated with alcohol
dependence.28,29,38 However, the current population-based sample may have afforded
increased statistical power to detect effects that may not have been present in prior studies
with comparatively smaller samples. Indeed, we found that both IN and HI were uniquely
associated with alcohol dependence over and above their co-variation with demographics,
psychiatric characteristics, and each other.

HI generally showed more robust and consistent relations with dependence on various illicit
substances than IN. Our results are consistent with Elkins et al.’s29 finding that both HI and
IN individually associated with cannabis dependence, but IN did not have an incremental
relation above and beyond its covariance with HI. We extend these results by illustrating a
unique relationship of HI to illicit drug dependence that generalizes to other illicit
substances in addition to cannabis (ie, stimulants, hallucinogens, and “any illicit substance”).

To the best of our knowledge, no previous investigations have examined the relationship
between gradations in ADHD symptoms and polysubstance dependence. Studies utilizing
categorical diagnoses of ADHD have similarly found significantly higher rates of comorbid
drug and alcohol disorder together among adults with ADHD (vs. no ADHD),9 and that
among those with alcohol disorders ADHD significantly increased the risk for subsequent
comorbid drug dependence.2 Our findings extend these results by showing that gradations in
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HI and IN were both associated with polysubstance dependence, independent of
demographic and psychiatric covariates.

Though this study does not allow for conclusions on mechanisms underlying the ADHD-
substance dependence relationship, which likely involve complex interactions of biological,
psychological, and social factors, by parsing out specific relations between HI and IN across
discrete classes of substances, these findings may provide insight into proposed theoretical
perspectives on the relationship between ADHD and substance use disorders. First, the
association of both HI and IN symptoms with nicotine and alcohol dependence may reflect a
self-medication hypothesis54,55—in this case a desire to self-medicate HI and IN symptoms
and related distress. Individuals with increasing levels of HI and IN symptoms may have
higher rates of nicotine dependence due to the ability of nicotine to provide both stimulating
and sedating effects,56–58 such as improving attention59–63 and behavioral inhibition64,65

and decreasing arousal and hyperactivity.56,66 Likewise, individuals with a greater
prevalence of HI and IN symptoms may be more likely to turn to alcohol as a coping
mechanism to deal with emotional, social, and occupational distress67 resulting from their
HI and IN symptoms.68,69

Second, the greater generalizability and strength of relationships for HI (vs. IN) across
substance dependence types, including illicit drugs, may be reflective of HI-related
developmental processes. HI symptoms predominantly decline at an earlier age and a faster
rate compared to IN symptoms,70,71 thus the finding that childhood HI symptoms still
presented significant associations with lifetime substance dependence indicates that
childhood HI symptoms may give rise in protracted personality characteristics in adulthood
(eg, impulsivity) that may not reflect ADHD per se, but may continue to increase risk for
substance dependence.72 Interestingly, Miller et al.73 found that HI and IN associated with
different facets of impulsivity—lack of premeditation (ie, the inability to think through
possible consequences of one’s behavior before acting) associated with only HI symptoms
whereas lack of perseverance only associated with IN symptoms. In turn, only lack of
premeditation associated with substance use behaviors. Thus, HI symptoms may contribute
to an impulsive personality trait in which individuals are less likely to consider the negative
medical and legal consequences of substance use, which could in turn increase their
vulnerability to dependence across multiple licit and illicit substances.74,75 A second
potential influence of childhood HI on lifetime substance dependence may be that HI is a
precursor or marker of a general progression toward youth aggression76,77 and antisocial
tendencies,78 which may eventually develop into adult substance related problems.79–81

Though it is important to note that we adjusted for conduct disorder symptoms, which
suggests that the relations demonstrated herein are not entirely accounted for by a general
propensity toward externalizing or defiant behavior. Last, symptoms of HI may take on
different forms in adulthood82 such as mental/ internal restlessness (associated with
childhood hyperactivity symptoms)83–86 and emotional lability/low frustration tolerance
(associated with childhood impulsivity symptoms)68,86 which may influence substance use
problems.87–89

Another possible reason for the greater strength and generalizability of HI-substance
dependence relations is that persistent substance use dysregulates the brain and causes
ADHD symptoms, particularly those of the HI variety.90,91 Indeed, we cannot rule out the
possibility that dependence onset prior to ADHD symptoms. Longitudinal research is
needed to determine the precedence of onset (symptoms or substance dependence) to better
understand the risk ADHD symptoms pose for development of substance dependence
throughout the lifespan. Lastly, unmeasured confounds may perhaps explain the relations
presented herein, although we rigorously controlled for a host of covariates, which makes
this unlikely. Regardless of the putative mechanism, the current findings suggest that HI-
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related processes may be a more important driving force that explains ADHD-dependence
comorbidity than IN symptoms.

The present findings should be interpreted with respect to its limitations. First, ADHD
symptoms and substance dependence symptom criteria were measured via retrospective self-
report; therefore, these measurements were subject to recall bias and are not as accurate or
reliable as would be if measured in longitudinal studies and with multiple measures of
ADHD symptoms. However, previous studies have found that retrospective self-report
measures of ADHD have shown adequate psychometric properties,92,93 and specifically in
the AUDADIS-IV.43 Second, due to the cross-sectional nature of this study, temporality
cannot be determined, which leaves unclear whether HI may increase risk for dependence or
vice versa. Because there is a developmental influence on ADHD symptoms70,94 and
because substance dependence may result in ADHD-like symptoms,90,91,95 future
longitudinal research that maps the trajectory of ADHD symptoms from childhood through
adolescence and into adulthood, and the associations of these trajectories with different
types and onset of substance dependence, is needed to better understand the nature of these
relationships. Third, because we examined presence vs. absence of ADHD symptoms, it is
unknown how the severity of each symptom may influence substance dependence relations.
Fourth, because only those who completed Wave 2 were included, those who dropped out
between Wave 1 and Wave 2 were not taken into account. However, sampling weights were
applied to the Wave 2 dataset to approximate the demographic profile 2000 U.S. Census,
which helps to limit any differences in sample composition across the two waves. Last,
because we set significance at p < .05 for the purposes of broadly examining relationship
patterns across substances, these findings are subject to Type 1 error due to analyses of
multiple outcomes. However, this concern is offset given that the findings were robust in
many analyses (ps < .001) and generally consistent across multiple dependence outcomes.

Limitations notwithstanding, these results suggest that increasing levels of ADHD
symptoms, and HI in particular, are associated with corresponding increases in the odds of a
variety of substance dependence diagnoses. As such, these findings have preventive
implications, such that individuals with elevated HI symptoms (though not necessarily
reaching a diagnostic cutoff for ADHD) may benefit from preventive interventions designed
to reduce substance use risk. Further, interventions designed to broadly improve
hyperactivity and impulsivity for all children (in addition to targeted efforts for those
children diagnosed with ADHD) may potentially reduce risk for substance dependence.
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FIGURE 1.
(a) Weighted percentage (± SE) of lifetime DSM-IV alcohol dependence by increasing
number of inattentive symptoms and hyperactive-impulsive symptoms (y-axis ranges from
0% to 50%). (b) Weighted percentage (± SE) of lifetime DSM-IV nicotine dependence by
increasing number of inattentive symptoms and hyperactive-impulsive symptoms (y-axis
ranges from 0% to 50%). (c) Weighted percentage (± SE) of lifetime DSM-IV cannabis
dependence by increasing number of inattentive symptoms and hyperactive-impulsive
symptoms (y-axis ranges from 0% to 20%). (d) Weighted percentage (± SE) of lifetime
DSM-IV polysubstance dependence by increasing number of inattentive symptoms and
hyperactive-impulsive symptoms (y-axis ranges from 0% to 35%). N = 34,344.
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FIGURE 2.
(a) Weighted percentage (±SE) of lifetime DSM-IV stimulant dependence by increasing
number of inattentive symptoms and hyperactive-impulsive symptoms. (b) Weighted
percentage (±SE) of lifetime DSM-IV depressant dependence by increasing number of
inattentive symptoms and hyperactive-impulsive symptoms. (c) Weighted percentage (±SE)
of lifetime DSM-IV opioid dependence by increasing number of inattentive symptoms and
hyperactive-impulsive symptoms. (d) Weighted percentage (±SE) of lifetime DSM-IV
hallucinogen dependence by increasing number of inattentive symptoms and hyperactive-
impulsive symptoms. All y-axes range from 0% to 10%; N = 34,344.
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TABLE 1

Odds ratios (and 95% confidence intervals) for associations between ADHD symptom domains and classes of
DSM-IV lifetime substance dependence (N = 34,344)

Dependence class OR (95% CI)‡ OR (95% CI)§ OR (95% CI)||

Inattentive symptoms

 Alcohol 1.46 (1.42–1.51)† 1.14 (1.09–1.18)† 1.07 (1.02–1.12)**

 Nicotine 1.48 (1.43–1.53)† 1.19 (1.15–1.24)† 1.05 (1.01–1.10)*

 Depressants 1.62 (1.37–1.91)† .99 (.84–1.17) .92 (.74–1.13)

 Opioids 1.85 (1.62–2.11)† 1.18 (1.02–1.38)* 1.08 (.87–1.33)

 Stimulants 1.66 (1.52–1.82)† 1.10 (.99–1.22) 1.01 (.89–1.15)

 Cannabis 1.80 (1.65–1.95)† 1.14 (1.04–1.25)** 1.05 (.93–1.20)

 Hallucinogens 1.72 (1.38–2.15)† 1.01 (.81–1.26) .82 (.59–1.14)

 Any illicit substance 1.77 (1.67–1.88)† 1.18 (1.10–1.26)† 1.08 (.98–1.18)

 Polysubstance 1.72 (1.64–1.80)† 1.22 (1.16–1.29)† 1.11 (1.04–1.18)**

Hyperactive-impulsive symptoms

 Alcohol 1.47 (1.42–1.53)† 1.16 (1.12–1.21)† 1.12 (1.07–1.18)†

 Nicotine 1.59 (1.53–1.64)† 1.32 (1.27–1.37)† 1.29 (1.23–1.35)†

 Depressants 1.74 (1.44–2.11)† 1.11 (.93–1.33) 1.17 (.93–1.48)

 Opioids 1.94 (1.64–2.30)† 1.26 (1.08–1.47)** 1.20 (.97–1.49)

 Stimulants 1.76 (1.59–1.94)† 1.19 (1.07–1.33)** 1.18 (1.03–1.36)*

 Cannabis 1.86 (1.68–2.06)† 1.21 (1.09–1.35)*** 1.17 (1.01–1.35)*

 Hallucinogens 2.15 (1.68–2.75)† 1.33 (1.03–1.70)* 1.51 (1.04–2.18)*

 Any illicit substance 1.85 (1.72–1.99)† 1.25 (1.16–1.35)† 1.20 (1.08–1.33)***

 Polysubstance 1.79 (1.69–1.88)† 1.29 (1.22–1.37)† 1.22 (1.13–1.31)†

OR = odds ratio; CI = confidence interval. Depressants = sedatives and tranquilizers; opioids = opioid and heroin; stimulants = amphetamine and
cocaine. Illicit drug = depressants, opioids, stimulants, cannabis, and hallucinogens. Polysubstance = greater than one substance dependence versus
one or zero substance dependences. Significant findings are bolded.

Results reflect increase in odds of respective substance dependence diagnosis that is associated with each increase in 1 SD in the index symptom
domain.

*
p < .05;

**
p < .01;

***
p < .001;

†
p < .0001;

‡
Unadjusted model.;

§
Adjusted for age, sex, ethnicity/race, income, education, conduct disorder symptoms, mood disorder, and anxiety disorder;

||
Adjusted for age, sex, ethnicity/race, income, education, conduct disorder symptoms, mood disorder, anxiety disorder, and other ADHD symptom

domain.
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