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Abstract

Introduction: Smokers with attention-deficit/hyperactivity disorder (ADHD) differ from smokers without ADHD across a 
range of smoking outcomes (e.g., higher prevalence rates of smoking, faster progression to regular smoking, and greater dif-
ficulty quitting). Moreover, ADHD as a disorder has been characterized by deficits in fundamental motivational processes. To 
date, few studies have examined how motivation for smoking might differ between nicotine-dependent individuals with and 
without ADHD. The goal of this study was to assess whether specific smoking motivation factors differentiate smokers with and 
without ADHD as measured by an empirically derived self-report measure of smoking motivations.

Methods: Smokers with (n = 61) and without (n = 89) ADHD participated in a range of laboratory and clinical studies that 
included the Wisconsin Inventory of Smoking Dependence Motives (WISDM).

Results: A series of one-way analysis of covariances statistically controlling for age and race indicated that smokers with 
ADHD scored higher on the following WISDM subscales than their non-ADHD peers: automaticity, loss of control, cognitive 
enhancement, cue exposure, and negative reinforcement. Smokers in the non-ADHD group yielded higher scores on the social– 
environmental goads WISDM subscale. No group by gender interactions emerged.

Conclusions: Cigarette smokers with ADHD report different motives for smoking than smokers without ADHD. Clarifying the 
role of these motivational factors has implications for smoking prevention and treatment.

Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a dis-
order that arises in childhood and persists into adulthood in 
a majority of cases (Barkley, Murphy, & Fischer, 2008) and 
is characterized by fundamental deficits in motivational pro-
cesses (Volkow et  al., 2009). ADHD is also an independ-
ent risk factor for cigarette smoking (Lambert & Hartsough, 
1998; Milberger, Biederman, Faraone, Chen, & Jones, 1997a, 
1997b; Molina & Pelham, 2003; Pomerleau, Downey, Stelson, 
& Pomerleau, 1995) and is associated with earlier age of 
smoking onset, higher nicotine dependence, and progression 
to regular use (Fuemmeler, Kollins, & McClernon, 2007; 
Kollins, McClernon, & Fuemmeler, 2005; Milberger et  al., 
1997a; Rohde, Kahler, Lewinsohn, & Brown, 2004; Wilens 
et al., 2008). Even among non-ADHD psychiatric samples who 
smoke, ADHD symptoms are associated with smoking-related 
variables (Mitchell et al., 2012).

Given the identified deficits in motivational processes 
inherent in individuals with ADHD in general, specific factors 

related to the motivation to smoke in those diagnosed with 
ADHD may further our understanding of this common comor-
bidity and help identify targets for treatment and prevention 
efforts. For example, escape and avoidance of negative affect is 
one proposed motive for engagement in substance use (Baker, 
Piper, McCarthy, Majeskie, & Fiore, 2004), which is consistent 
with naturalistic studies assessing the role of negative affect in 
smokers with ADHD (Mitchell et al., submitted). Clinical fea-
tures of ADHD itself may provide motivation to smoke (e.g., 
smoking to regulate inattentive ADHD symptoms; Gehricke 
et al., 2007; Glass & Flory, 2010). In one study among smokers 
with and without ADHD, in addition to perceiving smoking 
as more calming, lessening irritability, and providing greater 
positive and negative reinforcement, smokers with ADHD per-
ceived smoking as providing greater enhancement of concen-
tration and alertness (Van Voorhees et al., 2012). 

The Wisconsin Inventory of Smoking Dependence Motives 
(WISDM; Piper et al., 2004) is an empirically derived self-
report measure that assesses 13 different motives for smoking 
dependence: affiliative attachment, automaticity, behavioral 
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choice-melioration, cognitive enhancement, craving, cue 
exposure/associative processes, loss of control, negative 
reinforcement, positive reinforcement, social–environmental 
goads, taste and sensory properties, tolerance, and weight 
control. This scale has been assessed in a variety of smoking 
samples with differing psychiatric comorbidities, including 
depression, anxiety, and schizophrenia (Galazyn, Steinberg, 
Gandhi, Piper, & Williams, 2010; Kahler et al., 2010; Piper, 
Cook, Schlam, Jorenby, & Baker, 2011; Piper et al., 2010).

Overall, there are few studies that have assessed motiva-
tional factors associated with smoking in adults diagnosed 
with ADHD. Given that the WISDM is a measure that assesses 
a variety of smoking motivations, it is an appropriate instru-
ment to inform which motivational factors might be asso-
ciated with ADHD. As the WISDM has been administered 
to other psychiatric samples, clarifying its association with 
an ADHD sample may inform future efforts to assess simi-
larities and differences with non-ADHD psychiatric samples. 
Although the WISDM has been administered before in an 
adult ADHD sample (Van Voorhees et al., 2012), this prior 
study included a small sample of smokers with and with-
out ADHD. This study proposes to assess group differences 
between smokers with and without ADHD on WISDM sub-
scale scores in a larger sample. Based on previous findings 
reviewed in the above-mentioned studies, we hypothesized 
that adult smokers with ADHD would score higher than their 
nondiagnosed peers on the cognitive enhancement, negative 
reinforcement, and positive reinforcement subscales of the 
WISDM. Interactions with gender were also considered in 
an exploratory analysis given that some studies report that 
women with ADHD differ from men with ADHD involving 
different smoking outcomes (see Van Voorhees, Mitchell, 
McClernon, Beckham, & Kollins, 2012 for a review).

Methods

Participants and Procedures

Participants were smokers with (n = 61) and without (n = 89) 
ADHD (Table 1) enrolled in a range of laboratory and clini-
cal studies examining smoking in ADHD. Participants were 
recruited via clinician referrals from local outpatient clinics 

and fliers, and were eligible if they were 18–65  years of 
age, currently smoke ≥10 cigarettes/day with expired-air 
carbon monoxide (CO) concentrations ≥10 ppm, yielded 
an intellectual functioning score ≥80 on the Kaufman 
Brief Intelligence Test, Second Edition (KBIT; Kaufman & 
Kaufman, 2004), and were generally healthy (i.e., no major 
medical problems). Exclusion criteria included: met criteria 
for DSM-IV Axis I disorders other than ADHD or nicotine 
dependence; unable to attend all required experimental ses-
sions; were pharmacologically treated in the past month; 
and, if they were women, were pregnant or planned on 
becoming pregnant. Only baseline session data prior to any 
changes in smoking behavior or intervention were assessed 
in this report. This study was approved by the local institu-
tional review board.

Measures

Screening Measures
Following informed consent, demographic information and 
medical, psychiatric, smoking, and substance use histories 
were collected. Baseline nicotine dependence was assessed 
with the Fagerström Test for Nicotine Dependence (FTND; 
Heatherton, Kozlowski, Frecker, & Fagerström, 1991), smok-
ing status was verified by expired CO concentrations, and 
intelligence quotient was assessed by the KBIT (Kaufman & 
Kaufman, 2004). The Conners Adult ADHD Rating Scale-
Self-Report (Conners, Erhardt, & Sparrow, 1999), followed 
by the Conners Adult Diagnostic Interview for DSM-IV 
(Epstein, Johnson, & Conners, 2000) to assess full ADHD 
diagnostic criteria, and the computerized Structured Clinical 
Interview for the DSM-IV (First, Spitzer, Williams, & 
Gibbon, 2002), and follow-up clinical interviewing to assess 
Axis I  disorders by a PhD-level clinical psychologist were 
conducted. 

Outcome Measures
The WISDM (Piper et al., 2004) is a 68-item self-report meas-
ure of motivation for smoking. The 13 subscale scores are 
derived as differential reasons for smoking. These subscales 
have demonstrated adequate to very good internal consistency 
(Piper et  al., 2004; Shenassa, Graham, Burdzovic, & Buka, 
2009).

Table 1.  Participant Demographic Summary

ADHD Non-ADHD
Test 

statistic p Value(n = 61) (n = 89)

Age (SD) 29.39 (8.30) 33.26 (9.04) t = −2.66 .009
Gender (%)
  Men 32 (52.5%) 44 (49.4%) χ2 = 0.13 ns
  Women 29 (47.5%) 45 (50.6%)
Race (%)
  White 44 (72.1%) 39 (43.8%) χ 2 = 12.64 .005
  Black 16 (26.2%) 45 (50.6%)
  Asian 1 (1.6%) 2 (2.2%)
  Multiracial 0 (0%) 3 (3.4%)
FTND (SD) 4.84 (2.02) 4.78 (1.95) t = 0.19 ns
Number of cigarettes/day (SD) 15.95 (6.68) 16.26 (5.10) t = −0.32 ns

Note. ADHD = attention-deficit/hyperactivity disorder; FTND = Fagerström Test of Nicotine Dependence; ns = nonsignificant.
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Data Analysis

Analyses were conducted using SPSS version 19.0. Categorical 
and dimensional demographic variable differences between 
smokers with and without ADHD were compared using chi-
square analysis and t tests, respectively. Both groups of smok-
ers were compared on WISDM subscale scores in a series of 
one-way, between-groups analysis of covariance (ANCOVA) 
in which age and race were covaried (see below regarding 
age and race group differences; although FTND scores did 
not statistically differ between groups, they were covaried in 
a separate set of analyses in addition to sex and race as a more 
stringent test of our hypotheses and are available by request 
from the first author. Inclusion of FTND scores as a covariate 
did not result in any changes in statistically significant group 
differences on the WISDM). A modified false discovery rate 
method correction was used for 13 comparisons, which is less 
conservative than a Bonferroni correction while maintaining 
statistical power (Narum, 2006). Alpha was accordingly set at 
.01572. Cohen’s d effect sizes (Cohen, 1988) were also com-
puted using the following interpretive guidelines: small =  .2, 
medium = .5, and large = .8 

Group by gender interactions were also considered in an 
exploratory analysis.

Results

Table  1 indicates that the ADHD group was significantly 
younger than the non-ADHD group and differed in racial com-
position. No other demographic differences emerged between 
groups.

A series of ANCOVA’s demonstrated group differences 
between smokers with and without ADHD on the following 
subscales: automaticity, loss of control, cognitive enhancement, 
cue exposure, negative reinforcement, and social–environmen-
tal goads (ps < .01572). Across these subscales, the ADHD 

group consistently scored higher than the non-ADHD control 
group with the exception of the social–environmental goads 
subscale (Table 2). Effect sizes were in the medium range for 
loss of control (d = .50), cognitive enhancement (d = .79), cue 
exposure (d = .62), and negative reinforcement (d = .50), and 
were in the small range for group differences in automaticity 
(d = .42) and social–environmental goads (d = −.30).

No statistically significant group by gender interactions 
emerged (F statistics ranging from 0.003 to 1.20, nonsignifi-
cant), although there was a main effect for gender for the weight 
control subscale in which women (M = 2.96, SD = 1.59) scored 
higher than men (M = 2.26, SD = 1.30; p = .002, d = .48).

Discussion

The aim of this study was to assess group differences in moti-
vations to smoke among smokers with and without ADHD. 
Results indicate that individuals diagnosed with ADHD 
believe that they are more likely to smoke without awareness 
or intention (i.e., automaticity subscale), because they have 
lost volitional control over their smoking behavior (i.e., loss 
of control subscale), to improve cognitive functioning (i.e., 
cognitive enhancement subscale), because cues to smoke are 
more frequently encountered (i.e., cue exposure subscale), and 
to regulate negative internal states (i.e., negative reinforcement 
subscale). These findings are consistent with previous ADHD-
smoking studies and neuropsychological theories of ADHD. 
For instance, regarding smoking due to poor volitional con-
trol over smoking behavior or smoking without awareness or 
intention, ADHD is thought to be a disorder characterized by 
deficits in response inhibition, which results in poorer voli-
tional control over behavior (Barkley, 1997). Indeed, in one 
smoking abstinence study involving smokers with and without 
ADHD, those diagnosed with ADHD performed worse on a 
task assessing response inhibition following overnight smok-
ing abstinence (McClernon et al., 2008).

Table 2.  Differences Between Smokers With and Without ADHD on Wisconsin Inventory of Smoking 
Dependence Motives Subscale Scores 

ADHD Non-ADHD

F Statistic p Value Cohen’s dM (SD) M (SD)

Affiliative attachment 2.91 (1.58) 2.67 (1.71) 1.93 .17 .15
Automaticity 4.56 (1.51) 3.93 (1.50) 7.56 .01* .42
Loss of control 4.22 (1.32) 3.54 (1.38) 13.30 <.001* .50
Behavioral choice 3.59 (1.28) 3.13 (1.46) 4.75 0.03 .34
Cognitive enhancement 4.73 (1.39) 3.51 (1.69) 16.62 <.001* .79
Craving 4.86 (1.31) 4.35 (1.46) 5.67 .02 .37
Cue exposure 5.24 (1.11) 4.52 (1.23) 11.01 .001* .62
Negative reinforcement 4.87 (1.11) 4.23 (1.43) 7.51 .01* .50
Positive reinforcement 4.47 (1.20) 3.86 (1.46) 5.89 .02 .46
Social–environmental goads 4.13 (2.05) 4.71 (1.80) 6.20 .01* −.30
Taste sensory 4.46 (1.29) 4.47 (1.36) 0.001 .97 −.01
Tolerance 4.30 (1.36) 4.40 (1.46) 0.001 .98 −.07
Weight control 2.79 (1.45) 2.47 (1.51) 2.89 .09 .22

Notes. ADHD = attention-deficit/hyperactivity disorder. Scores represent average across individual items for each subscale 
(response options ranged from 1 to 7).
*p value met statistical significance set at .01572.
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Regarding smoking to improve cognitive functioning, such 
findings are consistent with laboratory-based studies (e.g., 
McClernon et al., 2008) and electronic diary studies of ad libi-
tum smoking (Mitchell et  al., submitted). In the latter study, 
smokers with ADHD reported that inattentive ADHD symptoms 
improved immediately after smoking a cigarette using ecologi-
cal momentary assessment. Negative affect improved following 
smoking episodes in the latter study as well, which is consistent 
with findings from this study involving the negatively reinforc-
ing effects of smoking on negative internal states. Such findings 
are also consistent with a review suggesting that nicotine has an 
impact on neural circuitry associated with attentional function-
ing and negative mood (Gehricke et al., 2007). One unexpected 
finding involved the social–environmental goads subscale, 
which indicated that smokers without ADHD were more likely 
to have family, friends, or acquaintances who also smoke. Given 
that this was an unanticipated finding and yielded a small effect 
size, this finding requires replication and a study design that 
allows for assessing social context in real-world settings.

Contrary to previous findings that women with ADHD 
exhibit greater effects of smoking on improving concentration 
and reducing irritability (Van Voorhees et  al., 2012), no inter-
actions emerged indicating that women with ADHD were more 
likely to smoke to regulate mood or attention. This study was 
similar in design to previous studies, but included a larger sam-
ple. These findings require replication, though they indicate 
motives to smoke are not robust for ADHD group status by gen-
der interactions when assessed by the WISDM. However, a main 
effect for gender did emerge in which women reported that they 
were more likely to smoke to control body weight or appetite.

These findings indicate that smokers with ADHD report dif-
ferent reasons for smoking than their nondiagnosed peers. The 
WISDM is intended to reflect mechanisms underlying depend-
ence (Piper et al., 2004), and therefore, these reported different 
reasons for smoking could potentially be beneficial treatment 
targets during smoking cessation attempts. As there is evidence 
suggesting that smokers with ADHD may have greater dif-
ficulty in quitting than smokers without ADHD (Pomerleau 
et al., 1995), understanding potential mechanisms underlying 
dependence to inform smoking cessation efforts are particularly 
relevant. For instance, group differences on the cue exposure 
subscale of the WISDM indicate that smokers with ADHD are 
characterized by more frequent encounters with smoking cues 
or perceive a link between cue exposure and smoking. Perhaps 
exposure-based therapies, which involve the controlled and 
repeated exposure to smoking stimuli to extinguish associated 
responses, may be particularly applicable for adults diagnosed 
with ADHD given that this study indicates that cue exposure is 
a reason for smoking. However, it is likely that treatments need 
to target multiple motivational factors. For instance, although 
this study indicated that smoking to enhance cognitive func-
tioning is a motivational factor among smokers diagnosed with 
ADHD, stimulant pharmacotherapy treatments that improve 
cognitive functioning (i.e., inattentive ADHD symptoms) do 
not impact smoking cessation among this comorbid group 
(Kollins et al., in press; Winhusen et al., 2010).

These findings should be considered alongside several limi-
tations and future considerations. First, age and racial composi-
tion group differences emerged. However, these variables were 
covaried in the analysis. Also, group by gender interactions 
were not significant. Future studies should consider additional 

measures of smoking motivation and additional assessment 
methods (e.g., ecological momentary assessment). Future stud-
ies should also consider interactions with gender regarding other 
aspects of smoking. For example, smokers with ADHD who are 
also women have exhibited greater withdrawal severity follow-
ing a 12-day quit attempt (McClernon et al., 2011). Future stud-
ies should consider non-ADHD psychiatric populations that are 
commonly comorbid with nicotine dependence against smokers 
with ADHD to assess whether the current findings are specific 
to ADHD or are transdiagnostic across other forms of psycho-
pathology. In addition, it would be beneficial to link differences 
in motives to tobacco cessation. Finally, although the goal of 
this study was to assess the role of a clinically diagnosed sam-
ple of adults with ADHD, subclinical ADHD symptoms share a 
significant relationship with smoking (Kollins et al., 2005) and 
should be considered in future studies to assess generalizability.

In conclusion, this study demonstrated that smokers with 
ADHD report different motivations to smoke on the WISDM 
than smokers without ADHD, particularly smoking due to auto-
maticity, loss of behavioral control, cognitive enhancement, 
cue exposure, and negative reinforcement. However, smokers 
without ADHD indicated they were more likely to have family, 
friends, or acquaintances who also smoke. This study included 
a sample size larger than previous studies and followed more 
stringent statistical significance criteria. These findings inform 
models assessing motives for smoking in adult smokers diag-
nosed with ADHD and also yield potential treatment targets for 
this group characterized by greater difficulty quitting.
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