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Abstract
This study examined the classification accuracy of the UPPS Impulsive Behavior Scale (UPPS) in
discriminating several attention deficit/hyperactivity disorder (ADHD) subtypes, including
predominantly inattentive type (ADHD/I), combined type (ADHD/C), and combined type with
behavioral problems (ADHD/ODD), between each other and a non-ADHD control group using
logistic regression analyses. The sample consisted of 88 children ranging in age from 9.0 years to
12.8 years, with a mean of 10.9 years. Children were predominantly male (74%) and Caucasian
(86%) and in grades 3–7. Results indicated that the UPPS performed well in classifying ADHD
subtypes relative to traditional diagnostic measures. In addition, analyses indicated that differences
in symptoms between subtypes can be explained by specific pathways to impulsivity. Implications
for the assessment of ADHD and conceptual issues are discussed.
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Attention-deficit/hyperactivity disorder (ADHD) is a common childhood disorder that is
currently thought to have three primary symptoms: inattention, hyperactivity, and
impulsivity. ADHD subtypes were first identified in DSM-III, and have since become the
focus of considerable research examining the epidemiology, pathology, and
symptomatology of these subtypes. According to the DSM-IV (American Psychiatric
Association 2000), ADHD combined type (ADHD/C) is characterized both by 6 or more
symptoms of hyperactivity/impulsivity, and 6 or more symptoms of inattention. In contrast,
ADHD primarily inattentive type (ADHD/I) is characterized by symptoms of inattention,
and ADHD primarily hyperactive/impulsive type (ADHD/HI) ADHD/HI is thought to be
somewhat rare and is generally conceptualized as a pre-cursor to ADHD/C (Lahey et al.
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2005). Because the criteria for ADHD/I reflect a subset of those for ADHD/C, it is often
treated as a related, but less severe variant of ADHD/C, although others have argued that the
inattentive subtype is a distinct and unrelated disorder (Milich et al. 2001).

One area of ADHD subtype research that is gaining considerable attention is subtype
relations to impulsivity (Adams et al. 2008; Derefinko et al. 2008; Fillmore et al. 2009).
Because impulsive and hyperactive behaviors characterize ADHD/C, significant effort over
the past twenty years has focused on describing the specific nature of inhibitory deficits
associated with the combined type (Barkley 1997; Pennington and Ozonoff 1996; Quay
1997). At this point, behavioral inhibitory deficits are among the most robust and reliable
findings in the ADHD/C literature (Nigg 2005). However, given the theoretical differences
between the impulsive nature of ADHD/C and the inattentive characterization of ADHD/ I,
recent research has begun to investigate various aspects of inhibitory functioning between
these subtype groups as a potentially fruitful domain through which to differentiate the
subtypes (Derefinko et al. 2008; Nigg et al. 2002; Pasini et al. 2007). Thus, in order to
determine whether ADHD/I is better characterized as a less severe variant or, instead, as a
distinct diagnostic entity from ADHD/C, researchers are focused on comparing how the
groups perform on measures and tasks purported to measure behavioral inhibition, as
deficits in this area are regarded as central to ADHD/C.

ADHD and Impulsivity
The core symptoms of ADHD all have associations with a number of developmental
problems, including poor social functioning, poor adjustment, internalizing disorders, and
externalizing disorders (Barkley 1990; Gaub and Carlson 1997; Miller et al. 2007), as well
as to problematic outcomes in adolescence and adulthood, including substance use (Flory et
al. 2003), risky sexual behaviors (Flory et al. 2006), and criminal conduct (Babinski et al.
1999). In fact, there is evidence that ADHD and comorbid conduct problems interact,
leading to a higher risk for substance abuse (Flory and Lynam 2003), including marijuana
dependence and hard drug use and dependence (Flory et al. 2003). With respect to
externalizing and antisocial behavior, Lynam (1996) documented the considerable overlap
between hyperactivity-impulsivity-inattention (HIA) and conduct problems, suggesting that
individuals with these symptoms are at greatest risk for chronic criminal offending.
However, when specific symptoms and subtypes are examined, differences emerge,
particularly with respect to impulsivity and comorbid psychopathology.

DSM-IV criteria stipulate that ADHD/C is characterized by not only inattention, but also
impulsivity and it is these impulsivity characteristics that perhaps have led some to see
ADHD/C as having more in common with conduct disorder than with ADHD/I (Milich et al.
2001). Indeed, relations among ADHD/C, impulsivity, and conduct disorder have been well
established (see Colledge and Blair 2001; Faraone et al. 1998; Mathias et al. 2007). In fact,
in a recent molecular genetics study, Caspi et al. (2008) provided further evidence for the
heterogeneity of ADHD and asserted that meaningful divisions can be made based on the
presence of antisocial behavior. Thus, measuring traits such as impulsivity that are
associated with antisocial behavior may also prove important in distinguishing between
ADHD subtypes.

Further, Nigg and colleagues have documented differences between ADHD subtypes in
terms of cognitive and personality measures and have suggested that meaningful
contributions can be made by personality measures of inhibition in understanding the
mechanisms underlying ADHD (see Nigg et al. 2007). Specifically, attention problems were
linked to low conscientiousness and resiliency, hyperactivity-impulsivity was linked to low
reactive control, conduct-impulsivity was linked to low agreeableness, oppositional defiant
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symptoms were linked to high negative emotionality, and total ADHD symptoms were
linked to low agreeableness and conscientiousness and high neuroticism (Martel and Nigg
2006; Nigg et al. 2002). Many of these scales represent aspects of disinhibition (impulsivity)
and demonstrate not only the importance of impulsivity in ADHD, but also the presence of
meaningful differences in impulsivity between the ADHD subtypes.

Using the UPPS to Explore ADHD Impulsivity
With the recognition that impulsivity is a multifaceted construct, Whiteside and Lynam
(2001) developed the UPPS Impulsive Behavior Scale (UPPS) via factor-analytic methods.
The scale measures four distinct pathways to impulsivity: Urgency (URG), (lack of)
Premeditation (loPRE), (lack of) Perseverance (loPSV), and Sensation Seeking (SS).
Urgency refers to the tendency to act impulsively when experiencing negative affect. Lack
of Premeditation refers to a failure to reflect on the consequences of an act before engaging
in that act. Lack of Perseverance refers to an inability to focus or follow through on difficult
or boring tasks. Sensation Seeking, as it is assessed on the UPPS, refers to “a tendency to
enjoy and pursue activities that are exciting and an openness to trying new experiences that
may be dangerous” (Whiteside et al. 2005, p. 561).

Although there is consensus that impulsivity is central to ADHD, the extent to which it plays
a role across subtypes remains unclear (Baeyens et al. 2006). There is mounting evidence
that there are not only marked differences between subtypes, but also that ADHD/I and
ADHD/C are separable disorders with different underlying pathology (Derefinko et al. 2008;
Diamond 2005; Milich et al. 2001). Diamond (2005) posits that ADHD/I may reflect
boredom susceptibility more than distractibility. In fact, “distractible” (in addition to
“disinhibited” and “hyperactive”) has been described as one of the relevant symptoms of
ADHD/C (Milich et al. 2001). Despite the evidence supporting ADHD subtypes as different
disorders, research is still emerging. The multifaceted nature of the UPPS provides a unique
opportunity to further flesh out subtype differences and perhaps improve classification.
(Lack of) Premeditation and (lack of) Perseverance are not unlike reactive control and
resiliency, which have been mapped onto ADHD/I and ADHD/C, respectively (Martel and
Nigg 2006), and may be particularly useful in assessing these subtypes.

The UPPS also provides information about disorders comorbid with ADHD, such as conduct
disorder. Indeed, impulsivity was found to be the core feature most common to ADHD and
conduct disorder (Colledge and Blair 2001; Mathias et al. 2007; Moeller et al. 2001).
Furthermore, when combined with oppositional defiant disorder and/or conduct disorder,
ADHD/C relates more strongly with externalizing problems (e.g., acts of violence; Guang-
Wen et al. 2005). Given the UPPS's impulsivity and conduct disorder-relevant content, it
may improve the classification of ADHD subtypes, as well as inform us about important
underlying differences among the subtypes.

Current Study
The current study examines the ability of the UPPS to differentiate the inattentive and
combined ADHD subtypes, as well as the group composed of both ADHD combined type
and comorbid conduct problems. That is, using logistic regression we examine the
incremental diagnostic utility of the UPPS scales and attempt to provide clarity to the
understanding of specific aspects or features thought to be central to ADHD subtypes and
ADHD/ODD. To the extent that differences in impulsivity across ADHD subtypes are
meaningful, we expect the UPPS to provide good diagnostic classification accuracy.
Additionally, we expect the ADHD subtypes to differ in their relations to UPPS impulsivity
scales. Thus, as a further test, we conducted analyses to determine which aspects of
impulsivity via the UPPS account for differences in ADHD symptomatology between the
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ADHD subtypes and ADHD/ODD. Specifically, we believe ADHD/I will be best
characterized by UPPS (lack of) Perseverance, and ADHD/C and ADHD/ODD will be best
characterized by UPPS (lack of) Premeditation.

Method
Participants

A sample of 60 children with ADHD and 21 comparison children participated in this study.
The children in each diagnostic group were between the ages of 9 and 12 years (M = 10.86
years, SD = 1.09). Approximately 85% of the children were Caucasian, 11% were African
American and 4% identified themselves as other. The children with ADHD were recruited
from the Hyperactive Children's Clinic in the School of Medicine at the University of
Kentucky. The children were carefully selected to fulfill the DSM-IV criteria for ADHD
inattentive, ADHD combined, or ADHD combined with comorbid behavioral problems and
to be free of confounding factors (i.e., low IQ, neurological problems). Diagnoses were
based on a convergence of evidence from multiple informants and multiple measures.

Chart Review and Screening—Children were first required to have received the
appropriate DSM-IV ADHD diagnosis (i.e., inattentive or combined) based on a
comprehensive psychiatric clinic evaluation at the Hyperactive Children's Clinic. This
evaluation utilizes multiple assessment procedures designed to identify psychiatric and
neurological factors that may influence or better account for ADHD symptoms, such as
mood disorders, developmental disorders, epilepsy or neurological disorders, or mental
retardation. In addition, the medical charts of all the children were reviewed in detail to
gather specific information about ADHD diagnoses and medical history, including reason
for clinic referral, age at onset of symptoms, classroom behavior via teacher ratings,
evidence of impairment, parent ratings of behavior, IQ, medical history, and comorbid
diagnoses. Children were excluded from the study if their medical charts provided evidence
of IQ scores lower than 80, presence of sensory impairments, diagnoses of epilepsy or other
neurological disorders, or prescribed medication that could not be temporarily discontinued
during study participation. Further, children who were diagnosed by the Hyperactive
Children's Clinic with ADHD primarily hyperactive/impulsive subtype were excluded from
the study.

If the above criteria were met, then a parent of the child with ADHD was contacted. A semi-
structured interview, similar to the P-ChIPS (Weller et al. 2000), but only consisting of
verbatim DSM-IV criteria for ADHD and ODD, was conducted with the parent to confirm
the child's diagnostic status. The interviews were conducted by trained graduate students in
clinical psychology. In the interview, the parent was asked whether each diagnostic criterion
was true of his/her child. If a criterion was endorsed, the parent was asked a) to give
behavioral examples, b) to provide information regarding whether that behavior seemed
inappropriate for the child's age, and c) whether it impaired the child's functioning
academically and/or socially. A diagnostic criterion was considered to be endorsed only if
the parent indicated the behavior was age inappropriate and impairing. This interview
procedure has been used successfully by our research group in previous studies, with
interrater reliabilities for the number of ADHD symptoms endorsed by the parent above
95% (e.g., Lorch et al. 1999). The data for children whose parental interviews supported an
ADHD diagnosis were retained for analysis in this study. In addition to the DSM-IV semi-
structured interview, parents completed the Conners (1997) Parent Rating Scales (CPRS-
R:S), the Child Behavior Checklist (Achenbach 1991), a parent-report version of the UPPS
(Whiteside and Lynam 2001), and the Childhood Psychopathy Scale (Lynam 1997).
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Diagnostic Subgroups—Children with ADHD were assigned to one of the three
subgroups under investigation (ADHD/I; ADHD/C; ADHD/ODD) based upon the semi-
structured DSM-IV interview, CPRS-R:S, and CBCL scores.

To be placed in the ADHD/I group, children were required to meet criteria for attention
problems on the DSM-IV interview, have T scores above 60 on the Conners Cognitive
Problems/Inattention scale, have three or fewer symptoms of hyperactivity/impulsivity on
the DSM-IV interview, have T scores less than 60 on the Conners Hyperactivity scale, and
have T scores below 60 on the CBCL Aggression and Delinquency scales.

To be placed in the ADHD/C group, children were required to meet criteria for attention
problems and hyperactivity/impulsivity on the DSM-IV interview, have T scores above 60
on the Conners Hyperactivity and ADHD scales, and have T scores below 60 on the CBCL
Aggression and Delinquency scales.

To be placed in the ADHD/ODD group, children were required to meet criteria for attention
problems and hyperactivity/impulsivity on the DSM-IV interview, have T scores above 60
on the Conners Hyperactivity and ADHD scales, and have a CBCL Aggression or
Delinquency T score above 60.

Seventeen children were placed in the ADHD/I group, 22 were placed in the ADHD/C
group, and 21 were placed in the ADHD/ODD group. Consistent with the exclusion criteria
utilized at the first stage of recruitment, no children with ADHD hyperactive/impulsive
subtype were identified. Table 1 summarizes the mean scores on these diagnostic measures
for ADHD children. Groups differed significantly on the relevant diagnostic indicators.

The comparison group of children without ADHD was recruited through newspaper
advertisements, posted advertisements in the community, and by word-of-mouth. They were
screened during a recruitment phone call in which the parents were asked if their child had
ever been referred for any behavioral or learning problems. The comparison children were
not required to be symptom free, but had to have two or fewer symptoms in a diagnostic
category. These children were significantly less symptomatic than the children with ADHD
in terms of the DSM-IV criteria for inattentive symptoms and hyperactivity symptoms, and
moreover did not meet diagnostic criteria for any subtype of ADHD. In addition, the
children in the comparison group had to have T scores below 60 on all of the relevant rating
scales. As indicated in Table 1, the diagnostic interview and rating scale data successfully
differentiated between the comparison children and the three ADHD groups.

All children received two small toys and $30.00 for their participation in the study. Groups
were not significantly different on the basis of age, gender, racial composition, grade level,
maternal education, or paternal education, or KBIT composite scores.

Procedure
The study took place at the Neurocognition Research Laboratory in the Department of
Psychology at the University of Kentucky. All children were tested individually. Testing
occurred on a non-school day between the hours of 9 am and 5 pm. Upon arrival at the lab
the child and parent were greeted by two experimenters who described the general details of
the study and the basic testing procedures. Written consent was then obtained from the
parent and verbal assent was obtained from the child. After obtaining consent, one of the
experimenters accompanied the parent to an interview room to complete the semi-structured
interview and questionnaires. The other experimenter accompanied the child to a nearby
testing room to complete part of a larger test battery that contained neuropsychological tests
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and other measures of cognitive functioning. At the conclusion of the session, the child and
parent were debriefed and paid for their participation.

Measures
Conners’ Parent Rating Scale—Revised: Short Form (CPRS-R:S)—The Conners’
Parent Rating Scale–Revised: Short Form (CPRS–R:S; Conners 1997) is a 27-item
screening instrument that assesses all of the 12 criteria that are listed in the Diagnostic and
Statistical Manual of Mental Disorders (4th ed., text revision [DSM–IV–TR]; American
Psychiatric Association 2000) for attention deficit hyperactivity disorder (ADHD). The
child's parent is asked to rate how much each of the symptoms has been problematic for the
child during the last month using a 4-point scale ranging from 0 (not true at all) to 3 (very
much true). The CPRS–R:S is used with children between the ages of 3 and 17. Parent
ratings are summed to yield Oppositional, Cognitive Problems/Inattention, and
Hyperactivity scales (Conners 1997).

Child Behavior Checklist (CBCL)—The parent-version of the CBCL (Achenbach 1991)
is one of the most widely used assessments of parent's perceptions of behavioral and social
problems of their children. The CBCL consists of 118 behavioral and emotional items used
to form eight empirically derived scales: withdrawn, somatic complaints, anxious/depressed,
social problems, thought problems, attention problems, aggressive behavior and delinquent
behavior. Several studies have supported the psychometric properties of the CBCL, showing
good reliability and validity in both clinical and non-clinical populations.

UPPS Impulsivity Scale—Parent Report Version (UPPS)—The UPPS (Whiteside
and Lynam 2001) is a 45-item parent-completed inventory designed to measure four
personality pathways to impulsive behavior. The UPPS consists of 4 subscales, including
(lack of) Premeditation (loPRE; 11 items), Urgency (URG; 12 items), Sensation Seeking
(SS; 12 items), and (lack of) Perseverance (loPSV; 10 items). Whiteside and Lynam (2001)
found that the UPPS demonstrates excellent internal consistency and convergent validity,
and later studies have indicated that the subscales of the UPPS make unique contributions to
different disorders, suggesting that these subscales represent important aspects of
impulsivity not assessed in other impulsivity measures (Whiteside et al. 2005). Coefficient
alphas in the current study for loPRE, URG, SS, and loPSV were .89, .91, .93, and .90,
respectively.

Results
Profile Construction and Differences between ADHD Subtypes

One-way ANOVAs were used to detect whether ADHD subtype means were significantly
different on the UPPS scales (see Fig. 1). Results indicated significant differences between
subtypes on UPPS URG (F (3, 77) = 28.86, p<.001), loPRE (F (3, 76) = 29.76, p<.001),
loPSV (F (3, 76) = 39.28, p<.001), and SS (F (3, 76) = 3.66, p<.05). Post-hoc Tukey HSDs
were used to determine the nature of significant differences. Results indicated that children
with an ADHD/ODD diagnosis scored significantly higher than all other subtypes on UPPS
URG (all ps < .001), and loPRE (all ps < .05). The children with any ADHD subtype
diagnosis scored significantly higher than the non-ADHD comparison group on UPPS URG
(all ps < .001), loPRE (all ps < .01), and loPSV (all ps < .001). Children with an ADHD/I
diagnosis did not differ significantly from those with an ADHD/C diagnosis on the UPPS
scales.

ANCOVAs were conducted to determine whether differences between subtypes in ADHD
symptoms could be accounted for by pathways to impulsivity (see Table 2). That is, we
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examined which aspects of impulsivity could explain the symptom differences thought to be
the distinguishing features of the subtypes (e.g. hyperactivity and ADHD/C). ADHD
symptom variables were computed by summing standardized DSM-IV interview and CPRS-
R: S symptom counts. The ADHD subtype groups obtained significantly higher symptom
counts on inattention, hyperactivity, and oppositional symptoms compared to non-ADHD
comparison group. UPPS loPSV was able to account for differences in inattention and
hyperactivity symptoms between the non-ADHD comparison and ADHD/I groups. In
addition, although none of the UPPS scales were significant covariates in accounting for
ADHD/I and ADHD/C subtype differences in hyperactivity symptoms, UPPS URG was a
significant covariate in accounting for differences in oppositional symptoms between the
ADHD/C and ADHD/ODD groups.

UPPS Prediction and Classification Accuracy
To determine which UPPS scales were the best predictors of ADHD subtypes, we conducted
a multinomial logistic stepwise regression analysis using forward entry (entry probability = .
05; removal probability = .10). Urgency (URG), (lack of) Premeditation (loPRE), and (lack
of) Perseverance (loPSV) were the only predictors left in the model and all three
significantly improved the χ2 value (p<.001; see Table 3). Next, odds ratios (ORs) were
calculated for each unique predictor (see Table 4).

ADHD Subtypes vs. Comparison Group—UPPS loPSV uniquely distinguished
ADHD/I from the non-ADHD comparison group (see Table 3). Specifically, the odds of
having a diagnosis of ADHD/I increase by 69% for a one unit increase in loPSV.
Additionally, UPPS URG, loPRE, and loPSV uniquely distinguished ADHD/ODD from the
non-ADHD comparison group. URG and loPSV did not uniquely distinguish ADHD/C from
the non-ADHD comparison group, but odds-ratios approached significance (p<.08).

Comparison Among ADHD Subtypes—UPPS loPRE and loPSV uniquely
distinguished ADHD/C from ADHD/I. Specifically, the odds of having a diagnosis of
ADHD/C increase by 30% for a one unit increase in loPRE and decrease by 20% for a one
unit increase in loPSV. Additionally, UPPS URG and loPRE uniquely distinguished ADHD/
ODD from ADHD/C. Specifically, the odds of having a diagnosis of ADHD/ODD increase
by 37% and 31% for a one unit increase in URG and loPRE, respectively. Lastly, UPPS
URG and loPRE uniquely distinguished ADHD/I from ADHD/ODD. Specifically, the odds
of having a diagnosis of ADHD/I decrease by 31% and 41% for a one unit increase in URG
and loPRE, respectively.

Classification Accuracy—Multinomial logistic regression was used to determine the
classification accuracy of the best predictors from the UPPS (see Table 3). Classification
accuracy is a measure of the number of cases correctly classified and is equal to the sum of
true positives and true negatives, divided by the total number of cases. The UPPS classified
ADHD with an overall accuracy of 74.4% and was most accurate in classifying the
comparison group.

Discussion
The current study examined the utility of a multidimensional measure of impulsivity, the
UPPS, to differentiate between ADHD subtypes. Consistent with previous evidence (Caspi
et al. 2008, Faraone et al. 1998; Lynam 1996), children with ADHD/ODD were
characterized by the highest levels of impulsivity, followed by children with ADHD/C and
ADHD/I. That is, as the number of ADHD symptoms and comorbid disorders increased, so
too did the number of symptoms related to impulsivity. Because impulsivity is the trait most
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common to ADHD and conduct disorder (Mathias et al. 2007) it is not surprising that
specific impulsivity traits played a significant role in explaining differences between
ADHD/C and ADHD/ODD subtypes. However, contrary to our expectations, UPPS loPRE
did not account for their mean difference in oppositional symptoms. Rather, UPPS URG
accounted for differences between these subtypes, which is consistent with previous studies
finding significant relations between negative emotionality and oppositional defiant disorder
symptoms and not inattention or hyperactivity-impulsivity symptoms (Martel and Nigg
2006) as well as developmental theories emphasizing the interaction between Control
(impulsivity) and Negative Emotionality in the development of psychopathology (Eisenberg
et al. 1996). Thus, in terms of impulsivity, developing oppositional symptoms may be less
about an increased failure to anticipate or consider consequences and more about an
increased failure to regulate one's actions and impulses when experiencing negative affect.
As Martel and Nigg (2006) suggest, relations between oppositional symptoms negative
emotionality in ADHD may result from comorbid antisocial traits. Nevertheless, this
provides further evidence for UPPS URG as a useful trait in understanding how ADHD/C
and ADHD/ODD differ.

With respect to ADHD/I, our hypothesis that it would be best characterized by UPPS loPSV
was only partially supported. That is, ADHD/I was made up of UPPS loPSV, but also levels
of UPPS URG and SS comparable to ADHD/C. Despite ADHD/I being predominantly
characterized by symptoms of inattention, our results parallel descriptions of the ADHD/I
subtype as somewhat heterogeneous (Carlson and Mann 2002). Indeed, previous research
has found these children to have some impulsive characteristics (e.g. poor executive
response inhibition and effortful control; Nigg et al. 2007). That is, the difference between
hyperactivity symptoms in ADHD/I and ADHD/C could not be accounted for by any one
UPPS scale, but the mean difference became nonsignificant when all UPPS scales were in
the model. Thus, the comparison of hyperactivity symptom differences between the ADHD/I
and ADHD/C subtypes supported the existence of several impulsive traits. The fact that not
one, but all UPPS scales accounted for ADHD/I and ADHD/C subtype differences is
important because it demonstrates that both subtypes are made up of several impulsive traits,
but also that they differ little in them.

Although the ADHD/C group generally had higher levels of impulsivity than ADHD/I, this
was not true across all facets of impulsivity. Interestingly, the exception occurred on UPPS
loPSV, as children with ADHD/I appeared to struggle following through on tasks more so
than those with ADHD/C. Further, UPPS loPSV appeared to be particularly salient when
comparing the non-ADHD comparison group and the ADHD/I group by accounting for
differences in both inattention and hyperactivity symptoms. Thus, ADHD/I children are also
more impulsive than children without ADHD, but this impulsivity is characterized by an
inability to finish tasks when feeling fatigued or bored. Thus, we believe that the increased
hyperactivity/impulsivity ratings seen in ADHD/I children compared to those without
ADHD can be largely explained by UPPS loPSV. Unfortunately, it remains unclear if
children with ADHD/I leave tasks unfinished because they are unmotivated and choose to
give up (e.g. cognitive-sluggishness) or because they have trouble focusing on one thing for
a sustained period of time and tend to move from activity to activity frequently (e.g.
distractibility or boredom-susceptibility). Due to the ADHD/I group's relative low level of
UPPS SS, we believe the former is more probable. Although differences were small, these
results are nonetheless interesting due to the fact that few have considered children with
ADHD/I to be impulsive. Thus, it may be that ADHD subtypes cannot be classified as
simply “impulsive” and “not impulsive.” Rather, it may involve how children look on
several facets of impulsivity.
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Clinical Implications
Accurate classification has also been shown to be have practical applications in terms of
behavioral problem trajectories (Loeber and Stouthamer-Loeber 1998; Lynam 1996; Moffitt
1993; Waschbusch 2002), comorbid psychopathology, school and social functioning,
academic achievement (Faraone et al. 1998; Milich et al. 2001), and treatment response/
outcome (Barkley et al. 1991; Faraone et al. 1998). For example, children with ADHD/C are
more likely to have comorbid externalizing disorders (e.g. conduct disorder; Faraone et al.
1998) and children with both ADHD/C and conduct disorder are more likely to engage in
externalizing behaviors (Guang-Wen et al. 2005) and develop substance use and dependence
symptoms (Molina et al. 1999; Flory et al. 2003).

To this end, the UPPS appears to represent a measure relevant to both ADHD subtype
classification and behavioral problem trajectories. The UPPS demonstrated good predictive
validity and classification accuracy for ADHD subtypes and ADHD/ODD. Specifically,
Urgency (URG), (lack of) Premeditation (loPRE), and (lack of) Perseverance (loPSV)
appeared to be the pathways to impulsivity most salient in ADHD. These three subscales
demonstrated an overall classification accuracy similar to the BASC parent rating scale and
better than the BASC teacher rating scale and CBCL (Vaughn et al. 1997). While previous
research has subtyped ADHD with behavioral problem trajectories (i.e., antisocial behavior;
Caspi et al. 2008), it is interesting that subtypes emerge similarly at the trait level using
impulsivity. That is, while diagnostic criteria for ADHD subtypes are almost entirely based
on behaviors, they are also inextricably linked to underlying traits (e.g., impulsivity,
negative emotionality). Thus, the use of the UPPS in identifying subtypes demonstrates the
importance of impulsivity in understanding children's behavior in multiple areas and may
inform treatment interventions.

Limitations and Future Directions
The small sample size may also have impaired our ability to detect significant differences
between ADHD/I and ADHD/C. With the current sample size, we have a 6% chance of
detecting a significant mean difference. In order to increase our power to .80, we would
need to increase the sample size by 545 children.

Given the importance of impulsivity in understanding ADHD and its subtypes, future
research would do well to attempt to tease apart the salience of different types of impulsivity
across subtypes, age, and gender. In the same way that age and gender have been shown to
inform the diagnosis of ADHD subtypes (Nolan et al. 1999), impulsivity may also inform
diagnosis and/or interact with age and gender.
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Fig. 1.
Means plots of ADHD subtypes on the UPPS
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Table 3

Prediction and classification accuracy for UPPS

Variables –2 Log Likelihood df p Classification Accuracy (Final Model)

Intercept Only 215.36 9 .000 Comparison: 90.5%

URG 106.04 ADHD/I: 56.2%

loPRE ADHD/C: 65.0%

loPSV ADHD/ODD: 81.0%

Model χ2 109.31 Overall %: 74.4

a ADHD/I ADHD primarily inattentive type; b ADHD/C ADHD combined type; c ADHD/ODD ADHD with comorbid conduct problems; d URG

UPPS urgency; e loPRE UPPS (lack of) premeditation; f loPSV UPPS (lack of) perseverance
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Table 4

UPPS prediction subtype comparisons

Comparison Distinguishing Factor (Odds Ratio)

ADHD/I vs. Comparison loPSV (1.69**)

ADHD/ODD vs. Comparison URG (1.61***), loPRE (1.56*), loPSV (1.51*)

ADHD/C vs. ADHD/I loPRE (1.30*), loPSV (.80*)

ADHD/ODD vs. ADHD/C URG (1.37*), loPRE (1.31*)

ADHD/I vs. ADHD/ODD URG (.69**), loPRE (.59***)

a ADHD/I ADHD primarily inattentive type; b ADHD/C ADHD combined type; c ADHD/ODD ADHD with comorbid conduct problems; d URG

UPPS urgency; e loPRE UPPS (lack of) premeditation; f loPSV UPPS (lack of) perseverance; g Only significant relations reported

***
p < .001.

**
p < .01.

*
p < .05
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