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Background: Symptoms of inattention and hyperactivity/
impulsivity that fall below the DSM-1V diagnostic threshold for
attention-deficit hyperactivity disorder (ADHD) may be associ-
ated with the high prevalence of smoking among individuals
with alcohol dependence, yet no studies to date have examined
the relationship between subthreshold ADHD symptoms and
cigarette smoking in this group. We hypothesized that increas-
ing levels of ADHD symptoms would be associated with increas-
ing risk of lifetime smoking and nicotine dependence,
concentration problems secondary to nicotine withdrawal, and
maintenance of smoking.

Methods: Participants were alcohol-dependent adults (n = 242)
who did not meet criteria for ADHD or a current Axis I disorder
other than alcohol and nicotine dependence. All participants
were involved in treatment for alcohol dependence but not
smoking cessation. The Semi-Structured Assessment for the
Genetics of Alcoholism was administered to collect demograph-
ic and smoking history data and to assess symptoms of ADHD
and other psychiatric disorders.

Results: A higher number of self-reported ADHD symp-
toms were associated with increased likelihood of ever smok-
ing (p = .026), nicotine dependence (p = .017), and impaired
concentration as a symptom of nicotine withdrawal (p = .046).
There was no relationship between the number of ADHD
symptoms and classification as a former versus current
smoker (p = .333).

Conclusions: Childhood symptoms of inattention and hyperac-
tivity/impulsivity are related to cigarette smoking and nicotine
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dependence among alcohol-dependent individuals at levels be-
low the ADHD diagnostic threshold. Conceptualization of ADHD
symptoms as occurring on a continuum may aid identification of
and early intervention for individuals who are at highest risk for
initiating smoking and developing nicotine dependence.

Introduction

The relationship between attention-deficit hyperactivity disor-
der (ADHD) and cigarette smoking is well established as the
prevalence of smoking among individuals with the disorder is
roughly double that of individuals who do not have ADHD
(Lambert & Hartsough, 1998; Laucht, Hohm, Esser, Schmidt, &
Becker, 2007). Additionally, ADHD is associated with an in-
creased risk of both smoking initiation and maintenance such
that individuals with ADHD are more likely to become regular
smokers, to develop nicotine dependence (Biederman et al.,
2006; Fuemmeler, Kollins, & McClernon, 2007), and to experi-
ence more severe nicotine withdrawal, including greater prob-
lems with concentration (C. S. Pomerleau et al., 2003). Finally,
studies employing both cross-sectional (O. F. Pomerleau,
Downey, Stelson, & Pomerleau, 1995) and prospective (Covey,
Manubay, Jiang, Nortick, & Palumbo, 2008; Humfleet et al.,
2005) designs have demonstrated that smokers with ADHD
tend to have a more difficult time quitting successfully than
smokers without the disorder.

A number of theories to explain the link between ADHD
and cigarette smoking have been proposed. Possible explana-
tions for the linkage include shared genetic vulnerability (e.g.,
Laucht et al., 2007) or prenatal nicotine exposure, the latter of
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which may increase risk of developing both ADHD symptoms
(Mick, Biederman, Faraone, Sayer, & Kleinman, 2002) and
nicotine dependence (Buka, Shenassa, & Niaura, 2003) through
its effects on critical periods of brain development. Also, because
nicotine has stimulant-like effects that can enhance attentional
capacities in both nicotine-naive individuals as well as those
who use nicotine regularly (McClernon et al., 2008; Potter &
Newhouse, 2008), the self-medication hypothesis has been pro-
posed to explain the co-occurrence of ADHD symptoms and
cigarette smoking (Gehricke et al., 2007; Lerman et al., 2001).
This hypothesis suggests that individuals with ADHD symp-
toms or other neurocognitive deficits that negatively impact
attentional focus may be predisposed to use nicotine as a means
of cognitive enhancement. Finally, environmental factors such
as greater exposure to peers who use substances (Laucht et al.)
and parental smoking (Wilens et al., 2008) have been cited as
contributors to the elevated risk of smoking among individuals
with ADHD.

Several lines of evidence suggest that ADHD symptoms tend
to co-occur with both tobacco and alcohol use. For example,
individuals with alcohol dependence and other substance use
disorders have a higher prevalence of both smoking and ADHD
than the general population (Arias et al., 2008), and adolescents
who report even moderate levels of ADHD symptoms are more
likely to use both alcohol and tobacco than same-age peers who
report no ADHD symptoms (Whalen, Jamner, Henker, Delfino,
& Lozano, 2002). Similar to the proposed factors underlying the
ADHD and tobacco link, it is likely that some of the clustering
of tobacco use, alcohol use disorders, and ADHD symptoms
within individuals is attributable to common genetic, biological,
and environmental influences as well as their interaction. For ex-
ample, characteristics such as novelty-seeking and behavioral
disinhibition tend to overlap all three of these conditions, as does
conduct disorder, suggesting that there may be a common un-
derlying vulnerability to both externalizing behaviors and sub-
stance misuse (McClernon & Kollins, 2008; Young et al., 2009).

Despite the clinical and theoretical relevance of research ex-
amining relationships among ADHD symptoms, cigarette
smoking, and alcohol use disorders, there are few extant studies
available on this topic. We are aware of only two investigations
that have examined the relationship between ADHD and smok-
ing among individuals with alcohol or other substance use dis-
orders, and although the designs are not entirely comparable,
the results are somewhat mixed. That is, one large study (Arias
et al., 2008) failed to find a relationship between an ADHD and
a DSM-1V diagnosis of nicotine dependence in this population,
while the other (Ohlmeier et al., 2007) reported an association
between ADHD comorbidity and greater severity of nicotine
dependence, as measured by the Fagerstrom Test for Nicotine
Dependence (FTND).

Most of the research to date on the linkage between ADHD
and cigarette smoking or nicotine dependence, including the
aforementioned studies of smoking conducted in alcohol- or
substance-dependent populations, has focused on individuals
who meet the full diagnostic criteria for the syndrome of ADHD.
However, there is evidence that the inattention, hyperactivity,
and impulsivity that are characteristic features of ADHD may be
related to smoking even at levels below the threshold required
for a DSM-IV diagnosis. One large prospective twin study
(Elkins, McGue, & Iacono, 2007) found that, in comparison to
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having no symptoms of inattention or hyperactivity/impulsivity,
having even one symptom of either was associated with a sig-
nificant increase in the risk of developing nicotine dependence
between the ages of 11 and 18 years. Additionally, data from the
National Longitudinal Study of Adolescent Health provide evi-
dence for a positive linear relationship between the number
of self-reported ADHD symptoms and the odds of being a regu-
lar smoker, regardless of whether individuals meet the mini-
mum symptom threshold for the ADHD diagnosis (Kollins,
McClernon, & Fuemmeler, 2005). This finding has been repli-
cated in at least two other reports (Upadhyaya & Carpenter,
2008; Wilens et al., 2008), and the combined results of these
studies suggest that each one-unit increase in the number of
reported DSM-IV ADHD symptoms is associated with a
10%—-20% increase in the odds of being a regular smoker (Kollins
et al.; Upadhyaya & Carpenter).

As noted previously, both the studies examining ADHD
symptoms and cigarette smoking in alcohol- and drug-
dependent populations (i.e., Arias et al., 2008; Ohlmeier et al.,
2007) categorized individuals as either meeting the full DSM-IV
criteria for ADHD or not, thus overlooking potentially impor-
tant relationships between subthreshold ADHD symptoms
during childhood and cigarette smoking in this population. Ad-
ditionally, these studies focused primarily on the diagnosis or
severity of nicotine dependence and heaviness of smoking in
ADHD versus non-ADHD controls and did not explore the rela-
tionship between ADHD symptoms and smoking cessation. We
are aware of no studies to date that have provided a comprehen-
sive examination of the extent to which self-reported inattention
and hyperactivity/impulsivity during childhood are associated
with cigarette smoking and smoking cessation among alcohol-
dependent adults who do not meet DSM-IV criteria for ADHD.
As such, we used information collected from semi-structured
clinical interviews with 242 individuals who were seeking or al-
ready involved in treatment for alcohol dependence as a means
of investigating the relationship between subthreshold ADHD
symptoms and smoking in this population. On the basis of pre-
vious findings in general population samples, we predicted that

1. a greater number of total ADHD symptoms would be associ-
ated with an increased risk of both ever smoking and nico-
tine dependence and

2. among ever-smokers, an increasing number of ADHD symp-
toms would correlate with a greater likelihood of experienc-
ing concentration problems following smoking reduction or
abstinence and decreased odds of successful quitting.

Participants

Participants were 242 alcohol-dependent men (1 = 144, 59.5%)
and women (n = 98, 40.5%) who were involved in one of two
concurrently enrolling studies: (a) a pharmacogenetic investiga-
tion of citalopram as a treatment for alcohol dependence
(Protocol 1; ClinicalTrials.gov identifier: NCT#00249405; n =
167, 69.0%) or (b) a laboratory study examining the role of
gender and alcohol dependence diagnosis in physiologic
stress response to pharmacological probes (Protocol 2;
ClinicalTrials.gov identifier: NCT#00226694; n = 75, 31.0%).
The inclusion/exclusion criteria for the two studies were similar,
involving individuals aged 21-65 years who met DSM-IV criteria
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for alcohol dependence and did not have a current independent
Axis I disorder other than nicotine dependence. Individuals
with a history of other substance abuse or dependence were in-
cluded so long as the symptoms of these disorders were in full
remission for at least 60 days. Individuals with past psychiatric
diagnoses were eligible to participate, with some exceptions
(e.g., lifetime diagnosis of a psychotic disorder was exclusionary
in both protocols). With the exception of antisocial personality
disorder (ASPD), Axis II disorders were not comprehensively
assessed. None of the participants were seeking or participating
in treatment for smoking cessation.

The majority of the participants were Caucasian (n = 181,
74.8%), with a mean age of 45.4 (SD = 8.9) years. The average
highest grade level achieved was postsecondary (M = 13.8,
SD = 2.1). Seventy-two participants (29.8%) had a lifetime di-
agnosis of a cannabis use disorder, and 58 (24.0%) met criteria
for abuse or dependence on a drug other than cannabis. A small
portion of the participants met criteria for ASPD (1 = 14, 5.8%)
or had a history of conduct disorder without ASPD (n = 11,
4.5%). Other lifetime psychiatric comorbidity included major
depressive disorder (n = 4, 1.7%), posttraumatic stress disorder
(PTSD) (n = 1, 0.4%), an anxiety disorder other than PTSD
(n =1, 0.4%), and alcohol- or other substance-induced mood
disorders (n = 52, 21.5%).

Assessments

Assessments included the Semi-Structured Assessment for the
Genetics of Alcoholism—Version 2 (SSAGA-II; Bucholz et al.,
1994), FIND (Heatherton, Kozlowski, Frecker, & Fagerstrom,
1991), and the tobacco form of the Family History Assessment
Module (FHAM; Rice et al., 1995). The SSAGA-II is a diagnostic
interview containing sections that assess substance use disorders
as well as major Axis I psychiatric disorders (e.g., mood and anx-
iety disorders, psychotic disorders, ADHD and conduct disor-
der) and ASPD. Developed for the Collaborative Study on the
Genetics of Alcoholism, the SSAGA-II has been demonstrated to
be a valid and reliable assessment instrument in research settings
and is particularly useful in differentiating substance induced
from independent psychiatric diagnoses (Bucholz et al.). The
SSAGA-II was administered by trained nonclinician interviewers
and reviewed by either a board-certified psychiatrist or a doctoral-
level clinical psychology fellow working under the supervision of
a licensed psychologist to achieve diagnostic consensus.

The ADHD section of the SSAGA-II assesses symptoms of
inattention (10 items, 9 of which cover DSM-IV criteria and 1 of
which covers DSM-III-R criteria) and hyperactivity/impulsivity
(11 items, 10 of which cover DSM-IV criteria and 1 of which cov-
ers DSM-III-R criteria) of at least 6 months duration that oc-
curred consistently during that 6-month period and were notable
during the first few years of school (e.g., ages 6—10 years). Total
ADHD scores were obtained by summing the number of DSM-IV
criteria met on the basis of responses to the SSAGA-II items.

Participants’ age, sex, race, smoking status, and history of
concentration problems secondary to nicotine withdrawal were
recorded as part of the SSAGA-II interview. Age at onset of alco-
hol dependence was also derived from SSAGA-II data and
defined as the age at which the participant first met the three
required criteria for a DSM-IV diagnosis. Substance use disor-
der comorbidity was based on SSAGA-II lifetime diagnosis of

a nonnicotine drug use disorder. Finally, a diagnosis of con-
duct disorder (with or without later progression to ASPD) was
established on the basis of the SSAGA-II interview.

The FTND (Heatherton et al., 1991), a six-item measure of
the severity of nicotine dependence, was also completed by par-
ticipants during the screening portion of the two studies. This
measure has been shown to have adequate psychometric prop-
erties when administered in an alcohol-dependent population
(Burling & Burling, 2003). The tobacco form of the FHAM
(Rice et al., 1995) was administered by a trained research assis-
tant during screening to assess history of regular smoking in
relatives and spouses/partners. A dichotomized variable repre-
senting history of regular smoking in biological parents and/or
siblings was created to model the influence of family history
factors in the initiation and maintenance of smoking.

Data analyses

Four logistic regression analyses were conducted to examine the
relationships between ADHD symptoms of inattention and
hyperactivity/impulsivity and smoking (i.e., ever smoking,
nicotine dependence diagnosis, withdrawal-related concentra-
tion problems, and being a current vs. a former smoker). Prior
to conducting the logistic regression analyses, we examined dif-
ferences in participant characteristics between Protocol 1 (i.e.,
the pharmacogenetics trial in which participants were seeking
outpatient treatment for alcohol dependence; see Heffner et al.,
in press, for a more complete description of the sample) and
Protocol 2 (i.e., the laboratory study of stress responsivity, where
participants were recruited primarily from residential treatment
facilities; see Anthenelli, Blom, Johnson, Heffner, & Wand,
2009, for a complete sample description). Results of these
analyses indicated that participants in Protocol 2 were younger;
had fewer years of education, lower incomes, earlier age at onset
of alcohol dependence, more severe alcohol dependence, and
higher ADHD symptom levels than participants in Protocol 1
as well as being significantly more likely to be non-Caucasian;
and have a history of conduct disorder and other substance use
disorders (all comparisons statistically significant at the p <.001
level). In order to control for these differences in participant
characteristics, a “protocol” variable was forced into each
regression model prior to entry of the other predictors.

Because we found the variable protocol to be strongly cor-
related with almost all the predictors to be included in the re-
gression models, we utilized a forward stepwise method to
generate a final predictive model for each of the four dependent
smoking variables as a means of minimizing potential problems
with multicollinearity. In addition to the total number of DSM-IV
ADHD symptoms, predictors included for stepwise entry in all
four logistic regression analyses were age, race, sex, income, years
of education, age onset of alcohol dependence, substance use
disorder comorbidity (i.e., diagnosis of any lifetime substance
abuse or dependence), lifetime conduct disorder (with or with-
out ASPD), and family history of regular smoking. In the two
regression analyses to predict concentration problems secondary
to nicotine withdrawal and successful quitting (i.e., being a
former vs. current smoker), two additional variables were in-
cluded as potential covariates: lifetime nicotine dependence di-
agnosis and number of cigarettes per day (when the participant
was smoking regularly). These variables were selected as poten-
tial covariates due to their observed relationship with smoking
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initiation and maintenance as well as nicotine dependence and
withdrawal severity in prior studies conducted with alcohol-
dependent population (e.g., Daeppen et al., 2000) or general
population (e.g., Hu, Davies, & Kandel, 2006; Johnson & Novak,
2009; Piasecki, Jorenby, Smith, Fiore, & Baker, 2003) samples.

The relationship between predictors and dependent vari-
ables was analyzed using a Wald y? test with a two-tailed alpha
level of p < .05 to establish statistical significance. Nagelkerke’s
R? values were obtained as an estimation of the predictive value
of the models. Goodness of fit for each model was evaluated us-
ing procedure by Hosmer and Lemeshow (1989). Data were
analyzed using SPSS v. 16.0.

The prevalence of ever smoking (defined as smoking 100 or
more cigarettes, consistent with established definitions utilized
in epidemiological studies; e.g., Grant, 1998) in the overall sam-
ple was 71.9% (n = 174). Of the 174 ever-smokers, 124 (71.3%)
reported smoking within the last month (i.e., current smokers)
and 50 (28.7%) had not smoked within the past month (i.e.,
former smokers). The majority of the ever-smokers (n = 144,
82.8%) met lifetime criteria for nicotine dependence.

With respect to the prevalence of self-reported childhood
ADHD symptoms in this sample of alcohol-dependent adults,
over half of the participants (n = 132, 54.5%) reported no symp-
toms of inattention or hyperactivity/impulsivity during child-
hood. Forty participants (16.5%) endorsed a maximum of one
to two symptoms in either or both categories (i.e., minimal
symptoms), 39 (16.1%) endorsed a maximum of three to five
symptoms in either or both categories (i.e., subthreshold symp-
toms), and 31 (12.8%) endorsed six or more symptoms in either
or both categories (i.e., clinically significant symptoms). Of
those participants who endorsed at least six symptoms of either
inattention or hyperactivity/impulsivity (i.e., the minimal
symptom threshold for a DSM-IV diagnosis of ADHD), the
most common reasons for failure to meet full ADHD criteria
were (a) onset of symptoms at age 7 years or over (n = 11), (b)
symptom-related problems not reported in two areas of func-
tioning (n = 11), or (c) both (a) and (b) (n = 8). One participant
who otherwise met the criteria for ADHD was not diagnosed
with the disorder due to his report that the symptoms were sec-
ondary to a medical condition.

Figure 1 depicts the prevalence rate of smoking by the
maximum number of ADHD symptoms endorsed in each of
the two symptom categories (i.e., inattention and hyperactiv-
ity/impulsivity). As indicated by the Figure 1, an increasing
number of symptoms was associated with increased prevalence
of ever smoking: 62.1% for participants who reported no ADHD
symptoms, 77.5% for participants who reported minimal symp-
toms, 84.6% for participants with subthreshold symptoms, and
90.3% for participants with clinically significant symptoms.

Results of the logistic regression
analyses

Ever smoking
The full logistic regression model to predict ever smoking was
significant (%* = 51.06, p <.001, R? = .27). As illustrated in Table 1,
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Figure 1. Prevalence of ever smoking in alcohol-dependent adults

by number of self-reported childhood attention-deficit hyperactivity
disorder symptoms.

outside of the protocol variable, the only significant predictor of
ever smoking among the independent variables considered for
inclusion in the model was the ADHD symptom total (p = .026).
Based upon the estimated odds ratio (OR = 1.12), each one-
symptom increase in the number of childhood ADHD symp-
toms was associated with a 12% increase in the odds of ever
smoking.

Nicotine dependence

In the logistic regression model predicting a lifetime diagnosis
of nicotine dependence (y* = 62.73, p < .001, R* = .31), after
controlling for protocol (p < .001), older age (p = .033), earlier
age at onset of alcohol dependence (p = .005), Caucasian race (p
= .005), and higher number of ADHD symptoms (p = .017)
were found to be significant predictors. Similar to the analysis
for ever smoking, the OR associated with ADHD symptom total
(OR = 1.11) suggested that, after controlling for covariates, each
additional symptom of childhood inattention or hyperactivity/
impulsivity corresponded with an 11% increase in the odds of
becoming nicotine dependent.

Concentration difficulties secondary to nicotine
withdrawal

The overall test of the model to predict concentration difficul-
ties following smoking cessation or reduction was significant
(x> =30.60, p < .001, R* = .22). A lifetime diagnosis of nico-
tine dependence (p = .001), younger age (p = .044), and a
higher number of childhood ADHD symptoms (p = .046)
predicted a greater likelihood of experiencing such concentra-
tion problems.

Successful quitting (i.e., former vs. current smoker)

In the regression analysis to predict successful quitting, five ad-
ditional variables entered into a model containing the protocol
variable (full model: %> = 54.88, p < .001, R* = .39). Successful
quitters were more likely to be female (p = .048), older (p =
.003), and heavier smokers (i.e., more cigarettes per day, when
smoking regularly; p = .001); have a higher income (p = .001);
and not meet lifetime criteria for nicotine dependence (p =
.001). Total ADHD symptoms did not predict successful quitting
(p=.333).
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Table 1. Results of logistic regression analyses to predict cigarette smoking characteristics

Dependent variable Predictor® § SE pValue  OR 95% CI
Ever-smoker Protocol 3.01 074 <001 20.30  4.78-86.16
ADHD symptom total 011 0.05 .026 .12 1.01-1.24
Nicotine dependence Protocol 206 047 <001 7.88  3.15-19.70
Race (Caucasian) 1.18  0.42 .005 326  1.44-7.40
Age 0.04  0.02 .033 1.04 1.01-1.09
Age at onset of AD —-0.06  0.02 .005 0.95  0.91-0.98
ADHD symptom total 0.11  0.04 .017 .11 1.02-1.21
Postcessation concentration problems Protocol -0.02 037 955 0.98  0.47-2.02
Age -0.04  0.02 .044 0.96  0.92-0.99
Nicotine dependence (lifetime criteria met) 2.58  0.77 .001 13.13  2.92-59.09
ADHD symptom total 0.08  0.04 .046 .08  1.01-1.17
Successfully quit (former vs. current smoker) ~ Protocol 0.74  0.64 .250 2.09  0.60-7.30
Sex (female) 090  0.46 .048 247  1.01-6.04
Age 0.09  0.03 .003 1.09  1.03-1.16
Income 0.37  0.11 .001 144  1.17-1.78
Nicotine dependence (lifetime criteriamet) — —1.96  0.57 .001 0.14  0.05-0.43
Cigarettes per day 0.05  0.02 .001 1.05  1.02-1.09

Note. OR = odds ratio; AD = alcohol dependence; ADHD = attention-deficit hyperactivity disorder.

“Based on stepwise selection of predictors, with the exception of protocol variable, which was forced into each model. Predictors included age,
sex, race, years of education, income, age at onset of alcohol dependence, lifetime diagnosis of a substance use disorder, lifetime conduct disorder,
family history of smoking, and ADHD symptom total. Cigarettes per day and nicotine dependence were included as predictors only in the
regression analyses to predict postcessation concentration problems and successful quitting.

In this study, we found that a greater number of childhood
ADHD symptoms predicted both ever smoking and nicotine de-
pendence in these alcohol-dependent adults who did not meet
lifetime criteria for ADHD. These results extend the findings of
an association between childhood ADHD symptoms and regular
smoking and nicotine dependence in the general population (Fu-
emmeler et al., 2007; Kollins et al., 2005). Our results in this clin-
ical sample also expand findings from general population studies
that indicate a generally linear relationship between the number
of childhood ADHD symptoms and the risk of cigarette smoking.
In the present study, each one-symptom increase in the number
of ADHD symptoms was associated with a 12% increase in the
odds of ever smoking and an 11% increase in the odds of devel-
oping nicotine dependence. These figures are comparable to esti-
mates obtained in prior studies using general population samples,
where one-unit increases in the number of ADHD symptoms
have been linked to a 10%—20% increase in the odds of being a
regular smoker (Kollins et al.; Upadhyaya & Carpenter, 2008).

We also found that, among ever-smokers, the total number
of ADHD symptoms endorsed was associated with an increased
likelihood of reporting concentration problems following ces-
sation or reduction of smoking. These results extend the work
of C. S. Pomerleau, Marks, and Pomerleau (2000), who found
that a DSM-1V diagnosis of childhood ADHD predicted con-
centration difficulties following smoking cessation or reduc-
tion. The findings are thus consistent with the hypothesis that
some smokers may be predisposed to developing particular
withdrawal symptoms that are characteristic of their preexisting
psychiatric condition, and our findings suggest that this effect
also extends to individuals who do not meet full criteria for

ADHD. Thus, even subthreshold symptoms of inattention and
hyperactivity/impulsivity during childhood are associated with
greater withdrawal-related concentration difficulties.

Contrary to the results of post-hoc analyses examining the
relationship between ADHD symptoms and smoking cessation
in clinical studies with treatment-seeking smokers (Covey et al.,
2008; Humfleet et al., 2005), we did not find evidence to suggest
a reduced likelihood of successful smoking cessation among
these alcohol-dependent smokers based on the number of self-
reported ADHD symptoms during childhood. Instead, demo-
graphic and smoking-related characteristics that have been
linked to smoking cessation outcomes in general population
samples were identified as significant predictors, including older
age (Murray et al., 2000; Velicer, Redding, Sun, & Prochaska,
2007), higher income and/or socioeconomic status (Matheny &
Weatherman, 1998), and not meeting criteria for nicotine de-
pendence (Ferguson et al., 2003). In contrast to previous find-
ings that men (Ferguson et al.; Murray et al.) and lighter smokers
(Carlson, Taenzer, Koopmans, & Bultz, 2000) are more likely to
quit than women and heavier smokers, respectively, the oppo-
site was true in the present study.

Although the finding of no relationship between ADHD
symptoms and smoking cessation was unexpected based on the
results of prior research (e.g., Covey et al., 2008; Humfleet et al.,
2005), one possible explanation is that, unlike the previous stud-
ies, the participants in the present study were not currently at-
tempting to quitsmoking, which mayhave obscured relationships
between ADHD symptoms and successful smoking cessation
treatment. An alternative explanation is that the prior studies
used a categorical definition of ADHD rather than examining
subthreshold symptoms, leaving open the possibility that clinically
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significant ADHD symptoms, but not subthreshold ADHD
symptoms, predict smoking cessation treatment failure. Yet an-
other possibility is that previous findings suggesting a link be-
tween ADHD symptoms and unsuccessful smoking cessation do
not generalize to this special population of smokers with alcohol
dependence. Very few studies have examined predictors of
smoking cessation in an alcohol-dependent population, and re-
sults of the few extant studies in this area suggest that the length
of abstinence from alcohol is the only robust predictor of
successful smoking cessation (see review by Heffner, Winders-
Barrett, & Anthenelli, 2007). Because we did not collect specific
data regarding the length of alcohol abstinence at the time that
former smokers quit, we were unable to evaluate this relation-
ship using the retrospective data available in the present study.
However, completion of the two studies from which we have uti-
lized baseline data for these analyses will yield prospective data
on the relationship between length of alcohol abstinence and un-
aided smoking cessation in these alcohol-dependent smokers.

There are several limitations of this secondary data analysis.
Some research has suggested that retrospective self-report of
ADHD symptomatology during childhood may be biased in the
direction of overestimating the extent of symptoms (Mannuzza,
Klein, Klien, Bessler, & Shrout, 2002). Because the assessment of
ADHD was not a primary aim of the studies, we did not examine
other sources of information (e.g., collateral informant inter-
views) to assess the reliability of participants’ retrospective self-
report. However, it is not clear that findings demonstrating a high
rate of false positives for the ADHD syndrome are applicable to
assessment of specific ADHD symptoms that do not reach the
diagnostic threshold. Additionally, there is other evidence to sug-
gest that adults are able to accurately report on their experience of
inattention and hyperactivity/impulsivity symptoms during
childhood, at least to the extent that there is a strong correlation
between self- and observer-reported symptoms (Murphy &
Schachar, 2000; Zucker, Morris, Ingram, Morris, & Bakeman,
2002). Other limitations include the reliance on a clinical (treat-
ment seeking) versus population sample of individuals with alco-
hol dependence and no current psychiatric comorbidity, which
limits the generalizability of the results; the use of current smok-
ing status (i.e., current vs. former smoker) as a proxy for smoking
cessation rather than prospectively examining the link between
ADHD symptoms and cessation among individuals who are
trying to quit; the possibility that subthreshold ADHD symp-
toms recalled during childhood may tap into many different
domains (e.g., personality/temperament, other psychopatholo-
gy such as depression or anxiety) that are not easily distinguish-
able on the basis of retrospective self-report; and that our strict
adherence to the age-of-onset criterion for an ADHD diagnosis
(i.e., emergence of symptoms prior to age 7 years) might have
influenced the results. Indeed, recent research has suggested
that the age-at-onset criterion may be too rigorous a require-
ment and that individuals with an onset of symptoms at age
7 years or after demonstrate levels of impairment and patterns
of comorbidity that strongly resemble those of their counter-
parts with onset of symptoms prior to age 7 years (Faraone
et al., 2006).

Despite the limitations of this study, these results shed new
light on the potential clinical significance of subthreshold ADHD
symptoms among individuals with alcohol dependence as it
relates to cigarette smoking. Utilizing well-validated diagnostic
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assessments of alcohol and other substance use disorders as well
as psychiatric comorbidity in this relatively large sample of alco-
hol-dependent adults, we demonstrated that childhood symp-
toms of inattention and hyperactivity/impulsivity are associated
with subsequent cigarette smoking and nicotine dependence in a
continuous rather than a categorical manner and are prognostic
of concentration difficulties among smokers who attempt to quit
or significantly reduce their use of tobacco. These findings are
not likely to have been confounded by psychiatric comorbidity as
the prevalence of independent lifetime psychiatric disorders oth-
er than substance use disorders in this sample was extremely low
and none of the participants met current criteria for an Axis I
disorder other than alcohol, nicotine, or other drug dependence.

Several implications of our findings are worth highlighting.
First, our results provide additional evidence for a clustering of
tobacco use, alcohol misuse, and subthreshold ADHD symp-
toms within individuals, suggesting that further investigation
into the causes and consequences of their co-occurrence is war-
ranted. Second, the knowledge that children and adolescents
who display even low-severity difficulties with inattention and
hyperactivity/impulsivity, in addition to those who meet full cri-
teria for ADHD, are at heightened risk for cigarette smoking and
nicotine dependence suggests that prevention programs for
youth who are considered at risk for tobacco and other substance
use should include this group. Finally, it is possible that targeted
behavioral interventions to assist smokers who are particularly
vulnerable to developing postcessation concentration problems
(i.e., those who endorse ADHD symptoms during childhood,
even at levels below the diagnostic threshold) could potentially
improve smoking cessation outcomes for both alcohol- and
nonalcohol-dependent smokers. To our knowledge, the efficacy
of this type of treatment strategy has not yet been reported, and
further research exploring the association between ADHD symp-
toms and difficulty initiating or maintaining smoking abstinence
is still needed.
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