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Abstract
This study examined potential differences between the inattentive and combined ADHD
subtypes using laboratory tasks assessing behavioral inhibitory processes. Seventy-five children
completed two tasks of behavioral inhibition believed to isolate different processes: the cued
reaction time task (CRT), a basic inhibition task, and the go/no-go task (GNG), a complex
inhibition task that incorporates motivational contingencies. Three groups of participants were
identified, including ADHD/Inattentive (n = 17), ADHD/Combined (n = 37), and comparison (n
= 21). Results indicated that rather than showing behavioral inhibition deficits, the ADHD/I
children appeared overly inhibited, as evidenced by slower reaction times across the two tasks
and significantly higher errors of omission in the GNG task. Additionally, the ADHD/I children
did not demonstrate cue dependency effects on the CRT task, suggesting that they were failing to
incorporate relevant information before making a response. The sluggish and inhibited
performance of the ADHD/I group challenges the idea that it is a subtype of ADHD.

Key words: ADHD; subtypes; disinhibition; sluggish cognitive tempo
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Response Style Differences in the Inattentive and Combined Subtypes of Attention-
Deficit/Hyperactivity Disorder

Within the last 20 years, the ADHD research community has amassed an impressive body
of work characterizing the nature of the disorder, including deficient inhibitory functioning and
problems in working memory (Barkley, 2006; Hartung, Milich, Lynam & Martin, 2002; Nigg,
2001; Pennington & Ozonoff, 1996). Additionally, recent technological advances have allowed
researchers to probe genetic and physiological underpinnings of the disorder (Barr et al., 2000;
Daly, Hawi, Fitzgerald, & Gill, 1999), providing additional evidence with which to build sound
models for etiology and pathology. The conclusions drawn from this literature are nearly always
limited, however, to describing only the phenomenology of the combined type of ADHD
(ADHD/C), while the inattentive subtype of attention-deficit/hyperactivity disorder (ADHD/T)
remains surprisingly understudied (Barkley, 1997; Diamond, 2005; Milich, Balentine, & Lynam,
2001; Nigg, 2006). Although this trend is changing, it is still unclear whether currently accepted
models of the nature of ADHD (e.g., Barkley, 1997; Nigg, 2001) are common across ADHD
subtypes or apply only to ADHD/C.
ADHD Subtypes

The DSM-1V (American Psychiatric Association, 1994) describes ADHD as a
heterogeneous disorder, providing diagnostic criteria for three subtypes: primarily
hyperactive/impulsive (ADHD/HI), primarily inattentive (ADHD/I), and combined type
(ADHD/C; APA, 1994). ADHD/HI is thought to be relatively rare and is often conceptualized as
a pre-cursor to ADHD/C (Lahey, Pelham, Loney, Lee, & Willcutt, 2005). Further, relatively little

empirical evidence is available supporting the validity of this group (Faraone, Biederman,
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Weber, & Russell, 1998; Milich et al., 2001). Thus, when subtypes of ADHD are considered,
attention is usually directed to the ADHD/C and ADHD/I groups.

According to the DSM-1V, the inattentive subtype of ADHD shares all of the symptoms
of inattention with the combined subtype but lacks clinically significant hyperactive and
impulsive behaviors (APA, 1994). A current controversy in the field, however, concerns whether
ADHDI/I is better conceptualized as a distinct disorder, rather than as a related subtype or less
extreme variant of ADHD (Barkley, 2001; Diamond, 2005; Milich et al., 2001; Solanto et al.,
2007; but see also Baeyens, Roeyers, & Vande Walle, 2006; Hinshaw, 2001; Lahey, 2001;
Pelham, 2001). Indeed, recent research suggests that ADHD/I and ADHD/C differ on several
important dimensions other than the presence of hyperactive and impulsive symptoms (e.g.,
Bauermeister, Barkley, & Martinez, 2005; Carlson & Mann, 2000; Riccio, Homack, Jarratt-
Pizzitola, & Wolfe, 20006).

For instance, ADHD/I has been associated with a later age of onset (Faraone et al., 1998),
later age of referral (McBurnett et al, 1999), lower mathematics achievement (Marshall, Hynd,
Handwerk, & Hall, 1997), slower processing speed (Solanto et al., 2007), and different genetic
profiles than ADHD/C (Rowe, Stever, & Gard, 1998; Smoller et al., 2006). Additionally, in
contrast to the disruptiveness and disinhibition associated with ADHD/C, those with ADHD/I
have been described as hypoactive, easily bored, self-conscious, unmotivated, and shy (Hinshaw,
2002; Maedgen & Carlson, 2000). Further, the actual attention problems exhibited by those
children with ADHD/I appear to be different from those found in children with ADHD/C. While
ADHD/C inattention is often associated with distractibility, ADHD/I inattention seems to be
characterized by a “sluggish cognitive tempo,” marked by drowsiness, lethargy, and passivity

(Bauermeister et al., 2005; Carlson & Mann, 2000; Milich et al., 2001), although these
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distinctions have yet to be demonstrated behaviorally (Solanto et al., 2007).

Consistent with these differences in symptom profile, children with ADHD/I demonstrate
different associated features. These children are less likely to have comorbid conduct problems
and more likely to have comorbid internalizing disorders than children with ADHD/C (Nigg,
2000; Weiss, Worling, & Wasdell; 2003). Children with ADHD/I also may be less likely to
respond to methylphenidate treatment (Barkley, 2001; O’Driscoll et al., 2005; but see also
Wilens et al., 2003), and the two groups show differential types of social deficits, with ADHD/C
children eliciting more social rejection, and ADHD/I children eliciting more social neglect from
their peers (Maedgen & Carlson, 2000).

Although the results from these studies suggest important differences between the
ADHD/C and ADHD/I groups, these studies are relatively small in number. Even among the
available studies, many are further limited by their inclusion of inadequately defined subtype
groups. As Milich et al. (2001) point out, the DSM-1V criteria allow ADHD/I to be
conceptualized as subthreshold ADHD/C; that is, children who have several hyperactive and
impulsive symptoms but not enough for a diagnosis of ADHD/C are diagnosed with the
inattentive subtype. Variation in the definition of ADHD/I results in heterogeneous samples of
these individuals, ranging from those with clinically significant inattentive symptoms but no
hyperactive/impulsive behaviors, to those with similar inattentive symptoms and substantial but
subthreshold hyperactive/impulsive behaviors. This contamination of groups yields results that
are difficult to reconcile with the existing literature. Milich and colleagues (2001) have
recommended that future work utilize clear delineation when examining the ADHD/I group so
that potential differences among the subtypes of this diagnostic category can be better

understood.
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Response Inhibition in ADHD

A growing consensus is emerging that ADHD is characterized by deficits in inhibitory
functioning (Barkley, 1997; Newman & Wallace, 1993; Nigg, 2001; Pennington & Ozonoff,
1996). Substantial evidence from the recent ADHD literature has focused heavily on describing
the role these inhibitory deficits play in the etiology and pathology of the disorder (Barkley,
1997; Castellanos & Tannock, 2002; Nigg, 2001, 2006; Quay 1988, 1997). However, several
authors acknowledge that conclusions regarding response inhibition in ADHD must be restricted
to ADHD/C due to the paucity of research on inhibitory functioning in individuals with ADHD/I
(e.g., Barkley, 1997; Nigg, 2001, 2006).

Defined broadly, inhibition is the process of suppressing an inappropriate response.
According to Barkley’s (1997) influential model, deficits in response inhibition are the primary
underlying feature of ADHD, and have downstream effects resulting in the characteristic
behavioral and academic impairments observed in ADHD. Other theorists have divided the
construct of response inhibition into components, including executive inhibition, which involves
the effortful suppression of a response in order to pursue some goal (Barkley, 1997; Logan,
1994; Nigg, 2001), and motivational inhibition, which refers to the suppression of a response in
the face of negative consequences or emotionally aversive feedback (Logan, 1994; Nigg, 2001;
Quay, 1997). Although less evidence is available regarding the nature of motivational inhibition
in ADHD (see Nigg, 2006, for a review), there is substantial empirical support for executive
inhibitory deficits in ADHD for both children and adults (Carr, Nigg, & Henderson, 2006;
Epstein, Johnson, Varia, & Conners, 2001; Lijffijt, Kenemans, Verbaten, & van Engeland, 2005;
Logan & Irwin, 2000; Nigg, 2006; Nigg, Blaskey, Huang-Pollock, & Rappley, 2002).

Executive Inhibition
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A variety of assessment tools have been developed over the years to measure executive
inhibition (Nichols & Waschbusch, 2004; also see Nigg, 2001). Results of numerous
investigations suggest that executive deficits are highly associated with ADHD, as evidenced by
greater rates of failed inhibitory responses (Barkley, 1997; Pennington & Ozonoff, 1996),
although other factors typically associated with ADHD, such as comorbid anxiety, have been
found to attenuate these findings (Pliszka, Borcherding, Spratley, Leon, & Irick, 1997).
Intuitively, deficient inhibitory behavior might be more closely linked to the hyperactive-
impulsive symptoms common to ADHD/C rather than the inattentive symptoms shared between
the subtypes. Supporting this hypothesis, boys with ADHD/C have been shown to demonstrate
greater impairment in inhibiting responses, as measured by an antisaccade task, relative to boys
with ADHD/I (O’Driscoll, et al., 2005). Specifically, O’Driscoll and colleagues found that while
boys with ADHD/C differed significantly from healthy comparison children on measures of
inhibitory failure, boys with ADHD/I did not (2005). These findings suggest a stronger link
between problems in executive inhibitory behavior for ADHD/C than ADHD/I.

Although the majority of ADHD research has employed standard behavioral inhibition
tasks, such as the stop task (Lijffijt et al., 2005; Logan, 1994; Logan & Cowan, 1984; Oosterlaan,
Logan, & Sergeant, 1998), other types of inhibition tasks have begun to be utilized. The cued
reaction time task (CRT) allows researchers to study the specific role of prepotency and
anticipatory mechanisms of control in the execution and inhibition of behavior by manipulating
cue-target pairings. Valid cues tend to facilitate response execution and inhibition, although the
nature of these relations may change as a function of environmental manipulations, such as
exposure to alcohol (Marczinski & Fillmore, 2003; Abroms, Fillmore, & Marczinski, 2003;

Fillmore, Marczinski, & Bowman, 2005).



ADHD Deficits &

With respect to ADHD, only one study has demonstrated cue-related deficits among
children with ADHD as compared to children without the disorder (Durston et al.,
2007). Specifically, these authors used a modified go/no-go inhibition task where predictability
of stimuli was manipulated to develop expectancies in the participants. On trials where the go-
stimuli were predictable, comparison children exhibited faster reaction times. Children with
ADHD, however, did not exhibit this improved performance to the same degree. Thus, it appears
that children with ADHD may experience difficulty interpreting cue-related information on tasks
of cognitive control. However, it is important to note that the authors did not delineate between
ADHD subtypes in their study. It is therefore unclear whether these findings would apply to
children with ADHD/C, ADHD/I, or both subtypes.
Motivational Inhibition

A related form of inhibition reflects individuals’ tendency to activate or inhibit behavioral
responses based on the presence of reinforcing or punishing cues in the environment (Gray,
1991; Nigg, 2006). In this motivational model, behavioral inhibition occurs in response to some
anxiety- or fear-inducing stimulus that causes the individual to abandon the prepotent response.
Quay (1988, 1997) argued that deficits in Gray’s conceptual behavioral inhibition system (BIS;
1.e., discontinue or withhold previously rewarded responding following punishment) are an
integral piece in the ADHD puzzle. However, this “weak BIS” model has received mixed
empirical support (e.g., laboni, Douglas, & Baker, 1995; Iaboni, Douglas, & Ditto, 1997;
Oosterlaan et al., 1998; Pliszka, Hatch, Bocherding, & Rogeness, 1993), leading Newman and
Wallace (1993) to develop a response modulation model that incorporates Gray’s behavioral
activation system (BAS; i.e., approach or respond following rewarding feedback) in addition to

BIS. The response modulation hypothesis proposes that individuals are constantly evaluating
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feedback from the environment to inform their behavior. For individuals with a response
modulation deficit, if most of this feedback is perceived as rewarding or salient, behavior
continues unchanged (i.e., strong BAS activation), despite contradictory feedback (i.e., weak BIS
activation). Thus, according to the response modulation hypothesis, behavioral disinhibition
results not only from weak BIS activity, but also from dominant BAS activity that effectively
“overrides” BIS activity (MacCoon, Wallace, & Newman, 2004; Patterson & Newman, 1993).

Response modulation is assessed by tasks such as a mixed contingency go/no-go task
(GNG; Newman & Wallace, 1993), where correct responses elicit rewarding feedback but
incorrect responses result in negative consequences for the participant. The response modulation
hypothesis suggests that rewarding feedback will be more influential in driving response patterns
for individuals with ADHD/C, such that they will make more commission errors (i.e., failure to
inhibit to no-go trials) than healthy comparison children. While some have demonstrated this
pattern to some degree (e.g., Hartung et al., 2002; Iaboni, Douglas, & Baker, 1995; Milich,
Hartung, Martin & Haigler, 1994), empirical support for the response modulation hypothesis in
ADHD is mixed in the ADHD/C literature (Luman, Oosterlaan, & Sergeant, 2005; Nigg, 2006).
The Current Study

At this point, it remains unclear how well contemporary models regarding the inhibitory
deficits of ADHD generalize across the subtypes of the disorder. The purpose of the current
study is to use clear, categorical criteria to identify individuals with ADHD/I and ADHD/C, as
well as a group of healthy comparison peers, and compare their performance on tasks measuring
inhibitory functioning. Two separate tasks were selected to provide information regarding basic
response variables such as reaction time, as well as the degree to which inhibitory behavior may

be impaired as a function of motivational contingencies. The cued-reaction-time task was
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included as a measure of basic inhibitory control, whereas the go/no-go incorporated reward and
punishment motivational contingencies, thus assessing a more complex inhibitory process.

Based on previous findings (Hartung, et al., 2002; Milich et al, 1994), we predicted that
the ADHD/C group would exhibit deficits in inhibiting behavior during an ongoing task with
competing reward and punishment contingencies (i.e., more commission errors than others).
Previous studies suggesting the association between ADHD/I and sluggish cognitive tempo (e.g.,
Carlson & Mann, 2002), working memory deficits (Barkley, 2006, Diamond, 2005), and
processing speed (Solanto et al., 2007) led us to hypothesize that the ADHD/I group would
respond more slowly to cues across both tasks, demonstrating few deficits in inhibiting behavior.

Method

Participants

A sample of 54 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 age =
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 either the ADHD inattentive
subtype or ADHD combined subtype 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.

Children were first required to have received the appropriate DSM-1V 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



ADHD Deficits 11

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, 1Q, 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 and
invited to participate in the study. During the testing session, a semi-structured interview, similar
to the P-ChIPS (Weller, Weller, Rooney, & Fristad, 1999), but only consisting of verbatim DSM-
IV criteria for ADHD and ODD, was conducted with the parent to confirm the child’s diagnostic
status. This interview also provided a common measure of ADHD symptoms for all children in
the study, because the assessment measures used to make the initial clinic diagnosis varied. 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, and, if so, the
parent was asked to give behavioral examples. If a behavior was characteristic of the child, the
parent was additionally asked whether that behavior seemed inappropriate for the child’s age and
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
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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
information from the structured psychiatric interview, parents completed the Child Behavior
Checklist (Achenbach, 1991) and the Conners (1997) Parent Rating Scales (CPRS-R:S).
Diagnostic Subgroups. Children with ADHD were assigned to one of the two subgroups
under investigation (ADHD/I; ADHD/C) based on the history obtained from the medical chart
review as well as the more systematic data obtained from the structured interview and the CBCL
and CPRS-R:S. Consistent with the exclusion criteria utilized at the first stage of recruitment, no
children with ADHD hyperactive/impulsive subtype were identified within this group. To be
placed in the ADHD/C group (n = 37), children must have met criteria for this diagnosis on the
structured interview, and have T scores above 60 on the Conners Hyperactivity scale and the
ADHD Index. Consistent with the literature suggesting a common comorbidity between
ADHD/C and oppositional behavior (Weiss et al., 2003; Nigg, 2000), children demonstrating
clinically significant conduct problems were not excluded from the ADHD/C group. In forming
the ADHD/I group (n = 17), recommendations made by Milich et al. (2001) were followed to
ensure that this group did not include subthreshold ADHD/C children. Thus, the children in the
ADHD/T group were required to meet criteria for attention problems on the structured interview
and have 3 or fewer symptoms on the hyperactive/impulsive dimension. In addition, the children
were required to have T scores above 60 on the Conners Cognitive Problems/Inattention scale
and T scores less than 60 on the Hyperactivity scale. Finally, the children in the ADHD/I group

were required to have T scores below 60 on the CBCL Aggression and Delinquency scales.
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Table 1 summarizes the mean scores on these diagnostic measures for the two ADHD groups,
documenting that the groups differed significantly on the relevant diagnostic indicators. Due to
potential impact of comorbid anxiety on behavioral performance (Nigg, 2001), Table 1 also
provides mean CBCL Anxiety scale scores for the groups. There were no significant differences
in anxiety scores among groups.

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-1V 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 two ADHD groups.

Among the children with ADHD, 34 of the 54 children (63%) were being treated with
psychostimulant medication. The remaining 41 children who participated in this study were not
taking any prescribed medication. No child received any psychostimulant medication on the day
of the study until after the session was completed. This provided a sufficient time period
(approximately 24 hours) for clearance of any medication administered on the day before the
session. Participants who were receiving other medications that could not be easily withdrawn

for testing (e.g., chlonidine) were excluded at the time of enrollment. All children received two
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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, paternal
education, or KBIT vocabulary scores (see Table 2). Significant differences between groups
were observed, however, for KBIT matrices scores, F(2, 74) = 5.15, p = .008, with comparison
children receiving higher scores than both ADHD groups. Diagnostic group comparison
(ADHD/I vs. ADHD/C) did not evidence any significant differences between these two groups in
terms of age, gender, racial composition, grade level, maternal education, paternal education,
KBIT vocabulary scores, or KBIT matrices scores.
Procedure

The study took place at the Behavioral Pharmacology and 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 the testing. The administration of these tasks was part of a larger testing
battery that contained neuropsychological tests and other measures of cognitive functioning.
Prior to each test, the experimenter provided the task instructions and the children performed a
brief 2-3 min familiarization test on each task to ensure that the child understood the task
requirements. Children were given a 15-minute break between each testing component. At the

conclusion of the session, the child and parent were debriefed and paid for their participation.
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Measures

Cued-reaction-time task (CRT). The cued-reaction-time task (CRT) was included as a
measure of basic inhibitory functioning. In this task, participants were required to respond to go
target stimuli and withhold responding to no-go target stimuli. Each target was preceded by
either a go cue or a no-go cue, such that the go target was preceded by the go cue during 80% of
the trials, and by the no-go cue during the remaining 20%j; conversely, no-go targets were
preceded by the no-go cue 80% of the time and by the go cue the remaining 20%. Cues were 7.5
cm x 2.5 cm rectangles framed in 0.8 mm black outlines presented against a white background
on a 17” computer monitor. Cues were presented in one of two orientations: vertical (height =
7.5 cm, width = 2.5 cm) or horizontal (height = 2.5 cm, width = 7.5 cm). The green and blue
targets were displayed on the monitor as solid hues that filled the interior of the rectangle.
Participants were instructed to press the forward slash (/) key on the keyboard when a green (go)
target was presented and to inhibit any response when a blue (no-go) target occurred. Key
presses were made with the index finger of the preferred hand. The vertical cue preceded the go-
target (green) on 80% of trials and preceded the no-go target (blue) on 20% of trials. The
horizontal cue preceded the go-target on 20% of trials and preceded the no-go target on 80% of
trials. Thus, based on these cue-target pairings, vertical and horizontal cues operated as go and
no-go cues, respectively.

A trial began with the presentation of a fixation point (+) for 800 ms, followed by a
blank, white screen for 500 ms. The cue was then displayed for one of five stimulus onset
asynchronies (SOAs = 100, 200, 300, 400, and 500 ms), before a go or no-go target was
displayed. Targets remained visible for 1000 ms or were terminated once a response occurred.

When a response to a go target occurred, the screen displayed the amount of time it took to make
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that response in milliseconds. The word “incorrect” was displayed following responses to no-go
targets. This screen was displayed for 700 ms before the start of the next trial. A test consisted of
150 trials with an equal number of go and no-go targets (i.e., 75), and an equal number of
vertical and horizontal cues (i.e., 75). There were four possible cue-target combinations. The five
SOAs were presented equally often (30 times) during a test, and an equal number of SOAs
separated each cue-target combination. The presentation order of cue-target combinations and
SOAs was random. On each test trial the computer recorded the subject in milliseconds from the
onset of the target display until the key was pressed. The accuracy of the response was also
recorded. The test required 8 minutes to complete. Participants were screened to ensure they
could discriminate between blue and green prior to the task. The dependent variables of interest
recorded from this task were proportion of inhibitory failures following go cues (incorrect key
press to no-go target following go cue), proportion of inhibitory failures following no-go cues
(incorrect key press to no-go target following no-go cue), reaction time following go cue,
reaction time following no-go cue, reaction time standard deviation following go cue, and
reaction time standard deviation following no-go cue. Omission errors to go-targets on this task
are also recorded but are typically infrequent (e.g., less than 2-3 errors per test on average),
precluding any meaningful statistical analyses. This was also evident in the present study, in

that less than 3% of the trials results in omission errors on average during the test.

Go/no-go task (GNG). The go/no-go task (GNG) was used as a measure of inhibitory
functioning with competing motivational contingencies. The task employed a mixed contingency
feedback schedule, meaning that both rewarding and punishing feedback were used following
participants’ responses—here, monetary gain or loss, respectively—as opposed to either rewards

or punishments alone. This task required participants to learn via trial and error when to respond
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and when to inhibit responding based on feedback. Stimuli included eight, 2-digit numbers
presented individually on a computer monitor. The white numbers were presented on a black
background and ranged in size from 3-4 cm wide and 2-3 cm tall. Stimuli remained on the screen
for 3 sec or until a response was made. Participants were instructed to press the (/) key with the
index finger of the preferred hand to “good numbers” (i.e., go stimuli; 15, 42, 74, 96) and not to
press to “bad numbers” (i.e., no-go stimuli; 21, 38, 57, 84). The task started with a pre-treatment
to initiate responding by introducing the 4 go stimuli. All 8 numbers were then presented
randomly within each of 10 blocks, with each number presented once per block, resulting in 84
total trials. Feedback was presented following each key press. If the participant pressed the key
to a go stimulus, a cash register sound effect played over the speakers and a message reading,
“you won 5 cents,” was displayed. If the participant responded to a no-go stimulus, the
participant would hear a buzzer and the message, “you lost 5 cents,” was displayed. The
feedback was displayed for 750ms and was followed by a blank screen for 1 second before the
next number appeared. If the participant did not press, then the number would disappear and the
screen would be blank for 1 second before the next trial. In addition to visual and audio feedback
from the computer, standard poker chips representing 5 cents each were placed in front of the
participants so they could track how much money they had won or lost. Participants started with
10 chips. Each time the participant correctly responded to a go trial, the experimenter added a
chip to the stack; each time the participant inappropriately responded to a no-go trial (i.e.,
commission error), the experimenter removed a chip. The dependent variables of interest
recorded from this task were number of omission errors (failures to respond to go stimuli) out of
40, number of commission errors (responding to no-go stimuli) out of 40, average reaction time,

and reaction time standard deviation. This task required approximately 7 minutes to complete.
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Results

Results for CRT task performance can be found in Table 3. Interestingly, group
differences were not supported for CRT proportion of inhibitory failures following the go cue, F
(2,74) = 1.91, ns, or CRT proportion of inhibitory failures following the no-go cue, F' (2, 74) =
0.58, ns. Paired samples t-tests were conducted to assess whether groups demonstrated within-
group cue-dependency, or differed in the number of inhibitory failures following valid and
invalid cues. Specifically, cue-dependency effects suggest that more inhibitory failures (i.e.,
responding to a no-go target) should occur following an invalid (i.e., go) cue, as this cue
incorrectly signals to the participant that the following stimulus will be a go target, thereby
priming a go response. In contrast, fewer inhibitory failures should follow a valid (i.e., no-go)
cue, as this cue correctly signals the participant of the impending no-go target. Due to this cue-
dependency effect, participants should have significantly more errors following the go cues than
the no-go cues. Consistent with this prediction, significant differences were found for the
comparison #20) =2.97, p < .01,d = 1.33, and ADHD/C, #36) =3.44, p < .01, d = 1.15 groups,
suggesting that their subsequent behavior was consistent with the priming of the preceding cue.
However, this difference in errors following the different cues was not significant for the
ADHDI/T group, #(16) = .48, ns, suggesting that the ADHD/I group was making similar numbers
of inhibitory failures regardless of the validity of the preceding cue (see Figure 1, left panel).

With regard to CRT reaction time and reaction time variability, ANOVAs revealed
significant group differences for CRT reaction times following go cues, F' (2, 74) =5.17, p < .01,
and following no-go cues, F (2, 74) = 4.20, p < .01. Planned comparisons demonstrated that the
ADHD/I group demonstrated slower CRT reaction times following go cues than the comparison

1(36) =4.08, p <.001, d = 1.36, and ADHD/C #52) =2.10, p < .05, d = .58, groups (see Figure
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1, right panel). For reaction times following no-go cues, the ADHD/I group again exhibited
slower reaction times than the comparison group, #(36) = 3.75, p < .01, d = 1.25, but not the
ADHD/C group, #(52) = .14, ns, d = .04 (see Figure 1, right panel). Significant differences were
also found among groups for the CRT reaction time standard deviation following no-go cues, F'
(2,74)=4.10, p < .05, although the reaction time standard deviation following go cues was not
significantly different across groups, F' (2, 74) = 1.35, ns. Planned comparisons demonstrated
that both ADHD subgroups exhibited more variable CRT reaction times following no-go cues
than the comparison group, #36) =2.55, p < .05, d = .85, and 1(56) = 2.78, p < .01, d = .74, for
ADHDY/I, and ADHD/C groups, respectively.

Results for GNG task performance can be found in Table 4. ANOV As revealed
significant group differences for GNG errors of omission, F (2, 74) = 5.81, p < .01. Planned
comparisons demonstrated that the ADHD/I group exhibited more GNG errors of omission than
the comparison #(36) = 2.31, p < .05, d = .77, and ADHD/C #(52) =3.32, p < .01, d = .92, groups.
Contrary to hypotheses, no group differences were found for GNG errors of commission, F (2,
74) = 0.85, ns.

In addition to higher numbers of GNG omission errors, the ADHD/I subtype
demonstrated other results theoretically consistent with a slow cognitive tempo. ANOVAs
revealed significant group differences for GNG average reaction time, F (2, 74) =5.93, p < .01,
and GNG reaction time standard deviation, F (2, 74) = 4.44, p < .05. Planned comparisons
demonstrated that ADHD/I participants had slower response times to GNG stimuli than the
comparison #(36) =2.80, p < .01, d = .93, and ADHD/C #52) =3.31, p < .01, d = .92, groups,
and that ADHD/I participants’ reaction times were significantly more variable than the

comparison #(36) =2.83, p < .01, d = .94, and ADHD/C #52) =2.37, p < .05, d = .66, groups.
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Thus, the ADHD/I group appeared to respond much more slowly and with more variation in
reaction times than the other two groups during the GNG task.

Finally, due to group differences on KBIT matrices scores, we conducted univariate
analyses using KBIT matrices scores as a covariate. Analyses of covariance revealed that four
dependent measures continued to show significance: CRT reaction times following go cues, F (2,
74) =4.53, p < .05, GNG errors of omission, F (2, 74) =5.75, p < .01; GNG average reaction
time, F' (2, 74) = 5.63, p < .01, and GNG reaction time standard deviation, F' (2, 74) =4.05, p <
.05. However, two of the previously significant relations became marginally significant: CRT
reaction time following no-go cues, F (2, 74) = 3.01, p < .06; and CRT reaction time standard
deviation following no-go cues, F (2, 74) =2.75, p < .07. Thus, although many of the findings
appeared resilient to the effects of this aspect of intelligence, control of KBIT matrices slightly
attenuated the effect of ADHD/I symptoms on reaction time following no-go cues, and ADHD/I
and ADHD/C symptoms on reaction time variability following no-go cues on the CRT task.

Discussion

In this study, we examined the performance of children meeting criteria for the two
ADHD subtypes, ADHD/I and ADHD/C, as well as that of comparison children, on two tasks of
behavioral inhibition. This study extends the previous line of research regarding potential
etiological and behavioral differences between the ADHD subtypes, and lends support to the idea
that these subtypes are distinct disorders. Performance on a task of basic inhibitory functioning
and a more complex task involving motivational contingencies revealed clear differences
between the ADHD/I group and the other two groups.

First, the ADHD/I group responded to stimuli in ways that are consistent with previous

descriptions of a sluggish cognitive tempo (Carlson & Mann, 2002; Hartman, Willcutt, Rhee, &
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Pennington, 2004; Milich et al., 2001). Rather than quick, impulsive responding, the ADHD/I
group demonstrated slow and variable attention in responding to targets on the CRT task, a basic
inhibitory task, as well as in responding to targets on the GNG task, a motivational inhibition
task. This consistently slow response style across tasks suggests that this sluggish cognitive
tempo is pervasive and not contingent on any specific aspect of the selected tasks. Additionally,
while both ADHD/I and ADHD/C groups demonstrated high CRT response-time variability
following no-go cues, only the ADHD/I group had notably high response-time variability during
the GNG task. Such RT variability is considered a measure of difficulty maintaining attention
(Castellanos & Tannock, 2002). Thus, although both groups exhibited problems sustaining
attention, only the ADHD/I group showed consistent inattention across contexts, which is
consistent with the hypothesis that the ADHD/I group is characterized by a sluggish cognitive
style.

Further, only those with ADHD/I failed to demonstrate a cue-dependency effect in the
CRT task. This is an important divergence, given that both the comparison and ADHD/C
children demonstrated the typical cue-dependency scores, illustrated by significantly greater
inhibitory failures following CRT go than no-go cues. Cue-dependency is considered a rather
resilient effect that continues to be evident despite behavioral inhibition deficits. For example,
previous research using alcohol administration suggests that although increased blood alcohol
content leads to increases in inhibitory failures, it has limited impact on cue dependency
(Abroms et al., 2003; Fillmore et al., 2005). Thus, the similar responding of the ADHD/I
children following both valid and invalid cue conditions indicates that ADHD/I children are
strikingly unable to utilize relevant environmental cues in their responding.

Interestingly, the slower reaction time of the ADHD/I group did little to improve
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performance. The children with ADHD/I did not make significantly fewer CRT inhibitory
failures or GNG commission errors than either ADHD/C or comparison peers. In fact, children
with ADHD/I responded less frequently to rewarded targets in the GNG task (i.e., higher errors
of omission). While failures to respond to GNG stimuli might be interpreted as a cautious or
deliberate response style, it is important to note that the GNG task required a response within 3
seconds of stimulus presentation. Given that the ADHD/I group responded more slowly to all
targets, it may be that these errors of omission are associated in part with slower reaction times
overall (i.e., not responding within the 3-second time limit).

To ensure that these group differences could not be better accounted for by confounding
factors, we identified other variables that may have influenced results. Although the ADHD/I
group’s performance suggests an overly inhibited style, failure to find between group differences
on CBCL anxiety scores suggested that this style is likely not better accounted for by comorbid
internalizing pathology. Similarly, due to group differences in KBIT matrices scores, we
included these as a statistical control. While control of KBIT matrices did slightly attenuate two
of these relations, the majority of the study findings were largely unchanged, suggesting that
these group differences in performance and reaction time are not simply a product of group
differences in performance 1Q scores.

Taken together, these results suggest that the children with ADHD/I demonstrate a
dramatically different response style from those with ADHD/C; that is, the ADHD/I group
appears to be distinguishable by a slow, variable, and perhaps even cautious style. This response
style is inconsistent with what is known about the ADHD/C subtype, and supports the argument
that these two subtypes are distinct disorders with unique phenotypes and underlying pathologies

(Diamond, 2005; Barkley, 2001; Milich et al., 2001; O’Driscoll et al., 2005)
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The use of two different types of tasks in this study allowed further exploration of the
impact of motivational contingencies on the performance of individuals with ADHD/I. The slow
and variable performance of the ADHD/I group across both the simple executive (CRT) and
more complex motivational inhibitory (GNG) tasks does not appear to support assertions that the
ADHD/T subtype is associated with a motivational deficit (Diamond, 2005). Specifically,
Diamond (2005) states that the primary problem for children with ADHD/I is one of motivation
rather than disinhibition, and therefore motivational contingencies may enhance performance of
this group. Of this Diamond writes, “challenge or risk, something to literally get their adrenaline
pumping, can be key to getting their attention, and to eliciting optimum performance” (2005; p.
810). In this study, the failure of motivational contingencies (e.g., earning and losing money on
the GNG task) to enhance or even change the sluggish performance of those in the ADHD/I
group does not appear to support this hypothesis.

However, it is possible that the incentives employed in the present study were not
sufficient to arouse the children with ADHD/I to respond. In fact, rather than interpreting the
results for the ADHD/I group as indicative of a sluggish cognitive tempo, it is possible that the
present findings reflect an overly cautious and inhibited response style, one in which these
children do not respond when uncertain about the correctness of their response. Recent work by
Huang-Pollock, Mikami, Pfiffner, and McBurnett (2007) suggests that motivational incentives
can decrease inhibitory problems in ADHD/I children when contingencies are placed in
appropriate context, such as increasing incentives over time. While no inhibitory deficits were
found for this group in the present study, it is possible that increasing incentives would provide
the ADHD/I children more motivation to respond. However, increasing incentives over time also

allows for additional processing and habituation to the task at hand, and thus does not
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conclusively rule out discrete cognitive processing deficits. Further, it is also necessary to
consider the possibility that sluggish cognitive tempo and inhibited response style are not
mutually exclusive, and the children with ADHD/I may be both cautious and slow information
processors. In the future, investigators may want to design measures that are more suited to
distinguishing between these two interpretations—slow responses owing to slowed informative
processing versus a deliberately cautious approach to the task.

Consistent with arguments regarding a primary importance of deficits in sustaining
attention to the construct of ADHD (Castellanos, Sonuga-Barke, Milham, & Tannock, 2006;
Castellanos & Tannock, 2002), both the ADHD/C and ADHD/I groups demonstrated
significantly increased reaction time variability than comparison children in the CRT task
following no-go cues. This inability to sustain attention from trial to trial has been defined by
Castellanos and Tannock to be one of the core defining features of ADHD, and is consistent with
the diagnostic criteria of ADHD from the DSM-IV. Consistent with this hypothesis, a recent
study found increased variability on reaction time trials to be the most influential mediator of
story comprehension deficits among children with ADHD/C (Flory et al., 2006), reflecting its
importance as a core deficit of the disorder.

In contrast to these notable deficits in attention, the ADHD/C group did not demonstrate
the predicted behavioral inhibition deficits in the CRT and GNG tasks. Although these findings
appear difficult to reconcile with models positing inhibitory dysfunction as the core deficit of
ADHD (Barkley, 1997), others have also noted such inconsistencies with specific behavioral
paradigms (Rommelse et al., 2007). It is therefore possible that the current findings reflect
shortcomings of the tasks employed to investigate differential aspects of inhibitory functioning.

The CRT task utilizes a very basic structure designed to assess the impact of cues on
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target response. While inhibitory performance is an important aspect of this design, the
simplicity of the task often results in little variability in response; the majority of participants
respond appropriately to targets. Given this, this CRT task may not have been adequately
complex to activate higher-order behavioral deficits. This is consistent with Rommelse et al.
(2007), who have recently suggested that for those with ADHD, higher order inhibition deficits
may stem from lower order cognitive difficulties, such as problems in encoding, processing, and
perceiving stimuli. Thus, inhibitory failures not be evident in tasks that demand little from lower
order processes, such as the CRT (Rommelse et al., 2007).

In contrast to the basic design of the CRT, the GNG is a complex task that has relatively
higher demand on cognitive resources. Successful performance depends upon behavioral
inhibition, memory of the stimuli presented, reaction time constraints, and motivation. Although
the ADHD/C participants did demonstrate modestly higher errors of commission on the GNG
task than the both the ADHD/I and comparison children, differences were not significant. This
failure to replicate significant findings in past research is perhaps understandable, however,
given the previous GNG task findings. Relations between ADHD/C and increased GNG
commission errors have been found in only three studies, and for these studies, results were
complex (Hartung et al., 2002; Iaboni et al., 1995; Milich et al., 1994). Although Milich et al.
(1994) and Hartung et al. (2002) found significant GNG commission errors for ADHD/C groups,
these effects were marginal and held only for adolescent boys. A study by Iaboni et al. (1995)
involving children aged 8 to 13 also found positive relations between ADHD/C and GNG errors
of commission, although the task was modified from Newman and Kosson’s (1996) task in
important ways for this age group. Specifically, Iaboni and colleagues (1995) used fewer stimuli

numbers (6 vs. 8), had stimuli numbers restricted to a lower range (1 to 40 vs. 14-96), left stimuli
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on the screen for longer periods (4 seconds vs. 3), and continued for more trials (12 vs. 10). In
the current study, no such modifications were made, making this the only study to use Newman
and Kosson’s (1996) original task criteria with this ADHD age group. It is therefore possible that
although the cognitive requirements of this task were appropriate for adolescents, they were too
demanding for this age group, thus attenuating the potential impact motivational contingencies
had on inhibitory performance.

However, despite the limited ability of these tasks to replicate inhibitory deficit findings
in ADHD/C children, the contrast between task requirements makes findings regarding the
ADHD/T of importance, given that similar deficits were found across these tasks. Potentially
important differences across tasks did little to change ADHD/I responding, and further supports a
pervasive, underlying processing deficit unique to this subtype.

Implications

Among the primary implications from this body of work is the need to reconsider
descriptions of the diagnostic classification of ADHD/I. The current conceptualization of ADHD
endorsed by the DSM-1V implies that our understanding of the ADHD/C and ADHD/I subtypes
is advanced by considering them as being phenotypically similar. However, findings from the
present study and others (e.g., O’Driscoll et al., 2005) strongly suggest dramatic behavioral
differences between the two subtypes, including response speed, sensitivity to environmental
cues, and level of behavioral inhibition. Such basic phenotypic differences suggest that these
groups may have differential underlying pathologies.

This line of research raises important questions regarding the current diagnostic system in
which ADHD/C and ADHD/I are assumed to be subtypes of the same disorder. The goal of all

classifications systems is to advance our understanding of the disorders identified. In terms of the
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ADHD/T group, the question becomes whether our understanding of this group is enhanced
further by considering it as similar to, or distinct from, the ADHD/C group. For example, a major
purpose of a classification system is to synthesize and reflect the best available information with
the goal of promoting the most effective treatment. In the present study, the slow, cautious, and
ineffective responses observed among children with ADHD/I suggest that the traditional
behavioral treatment for children with ADHD/C, with a reliance on response-cost procedures to
decrease disruptive and disinhibited behavior, may be less effective in treating the primary
symptoms of children with ADHD/I as they are unlikely to exhibit these types of behaviors (see,
for example, Pfiffner, Mikami, Huang-Pollock, Easterlin, Zalecki, & McBurnett, 2007). Further
research is clearly needed to determine whether interventions designed to directly address the
inattentive and sluggish performance of those with ADHD/I would be more efficacious than the
treatments traditionally employed for children with ADHD/C.
Limitations and Future Directions

The results of the current study support the notion that ADHD/I and ADHD/C may have
important divergence with regard to presentation of symptoms. It is important for future
investigations to continue this line of research, identifying the specific pathological mechanisms
underlying the observable symptoms, be they deficient motivation, increased anxiety, or discrete
neurological systems. For instance, use of explicit measures of sluggish cognitive tempo in
conjunction with behavioral inhibition tasks would allow for direct examination of the
contribution processing deficits make to task performance. It may well be that increased reaction
times and inhibited responding are better accounted for by the inability of ADHD/I children to
adequately integrate information. Moreover, although the CBCL parent reports available in the

current study were sufficient to rule out the possibility that anxiety was accounting for group
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differences, it is recognized that use of a parent-report anxiety measure may not be the optimal
method for assessing internalizing pathology in child populations (Rey, Schrader, & Morris-
Yates, 1992). Use of self-report anxiety measures in conjunction with parent report would
eliminate the possibility that anxiety contributes to ADHD subtype differences in performance.

Due to the failure to find behavioral inhibition deficits in the ADHD/C group on the
CRT and GNG tasks, the field would also benefit from comparison of the current tasks with
other commonly used behavioral inhibition tasks in the ADHD literature, such as the stop task, to
identify potential divergence in the underlying constructs these tasks measure. Additionally,
beyond continued exploration of the ADHD subtype differences using behavioral inhibition and
motivational tasks, use of sophisticated neurocognitive test batteries and neuroimaging studies
will help explore other potential areas of divergence. Recent work has begun to test hypothesized
links between neural systems and symptoms (Solanto et al., 2007), although few neurocognitive
tests have been utilized to test subtype differences. It is possible that through further exploration,
other important differences between the ADHD subtypes will continue to emerge. Finally, it is
recognized that research has indicated that gender may impact ADHD subtype differences in
inhibitory control (Nigg et al., 2002). While the current study lacked sufficient statistical power
to conduct such analyses, this remains an important issue worthy of exploration.

In summary, the current results indicate that important behavioral differences exist
between the ADHD/C and ADHD/I subtypes, and suggest that future research continue to
explore whether distinct diagnostic categories may better capture the nature of these two
disorders. Such a perspective may generate questions and treatment approaches that are not now

being considered because the two groups are conceptualized as subtypes of the same disorder.
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Table 1
Diagnostic information by group

Comparison ADHD/I ADHD/C

(n=21) (n=17) (n=37)

Variable Mean (SD) Mean (SD) Mean (SD) F t result
Age diagnosed with ADHD (years) 8.2 (0.9) 7.12.2) 3.08
DSM-IV attention 52 (1.1) 6.2 (2.6) 7.1 (2.0) 80.48%7#* a
DSM-IV hyperactivity .38 (0.7) 1.5(1.5) 5.4(2.3) 60.41%%* b
DSM-IV oppositional/defiant 19 (0.4) 1.1(1.3) 34(2.2) 28.01%#%* b
Connors oppositionality 42.8 (3.9) 50.4 (8.3) 61.4(12.4) 25.40%** b
Connors cognitive problems/inattention 45.1 (3.8) 71.5(9.3) 73.0 (9.1) 88.66%** a
Connors hyperactivity 47.8 (5.1) 53.1(11.6) 76.5 (10.2) 74.65%*% b
Connors ADHD total 44.7 (3.3) 68.5 (8.5) 74.7 (6.8) 145 .44 C
CBCL aggression 51.1 (3.9) 54.4(5.9) 62.2 (10.0) 15.08%#%%* b
CBCL delinquency 51.4(2.8) 53.2(5.7) 59.0 (8.8) 9.20%#%* b
CBCL anxiety 52.3 (4.49) 56.9(20.1) 60.0(8.5) 3.05

Note. *p < .05, **p < .01, ***p < .001. ADHD/I = ADHD inattentive. ADHD/C = ADHD combined. DSM scores based on semi-
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structured interview. a. Comparison significantly different from all other groups. b. ADHD/C significantly different from all other

groups. c. Comparison significantly different from ADHD/I, and ADHD/I significantly different from ADHD/C.
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Comparison ADHD/I ADHD/C
(n=21) (n=17) (n=37)
Variable Mean (SD) Mean (SD) Mean (SD) F X’ p
Age (months) 131.2 (11.3) 125.1 (13.6) 132.2 (13.5) 1.79 174
Gender (% male) 66.7 64.7 83.8 3.23 199
Race (% white) 85.7 76.5 89.2 1.51 470
Grade level 5.5(1.1) 4.7 (1.2) 5.2(1.2) 2.15 124
Mother’s education 16.4 (1.7) 15.3 (2.0) 15.7 (2.0) 1.10 338
Father’s education 16.0 (2.0) 16.0 (3.3) 14.6 (3.6) 1.95 150
KBIT vocabulary 107.2 (11.8) 102.9 (13.4) 101.2 (10.9) 1.77 178
KBIT matrices 120.1 (13.3) 109.7 (12.4) 108.2 (14.8) 5.15 .008

Note. ADHD/I = ADHD inattentive. ADHD/C = ADHD combined. KBIT = Kaufman Brief Intelligence Test. Parental education is
provided in years. KBIT matrices, both ADHD subgroups obtained lower scores than healthy comparison children. No differences

were observed among ADHD subgroups, however.
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CRT task performance and reaction time data across comparison and ADHD subtype groups
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Comparison ADHD/I ADHD/C
(n=21) (n=17) (n=37)

Variable Mean (SD) Mean (SD) Mean (SD) F t result
CRT proportion IF GO A2 (113) .05 (.09) A3 (17) 1.91
CRT proportion IF NOGO .07 (.11) .04 (.04) 07 (.12) 58
CRT cue dependency .05 (.08) .01 (.07) .06 (.10) 1.82
CRT reaction time GO 350.95 (43.80) 418.59 (58.46) 379.28 (66.35) 6.16%* a
CRT reaction time NOGO 370.15 (53.51) 443.48 (66.96) 409.28 (83.09) 4.88* a
CRT reaction time SD GO 89.90 (24.02) 106.04 (34.89) 106.11 (36.12) 1.83
CRT reaction time SD NOGO 84.85 (35.30) 107.81 (36.34) 106.91 (36.12) 2.77* b

Note. *p < .05, **p < .01, ***p < .001. CRT proportion IF GO = Cued reaction time task proportion of inhibitory failures following go
cues. CRT proportion IF NOGO = Cued reaction time task proportion of inhibitory failures following no-go cues. CRT cue
dependency = Difference between proportion of inhibitory failures following go and no-go cues. CRT reaction time GO = Reaction
times to go targets following go cue. CRT reaction time NOGO = Reaction times to go targets following no-go cue. CRT reaction time

SD GO = Reaction time variability following go cue. CRT reaction time SD NOGO = Reaction time variability following no-go cue.
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a. ADHD/I significantly different from Comparison. b. Comparison significantly different from all other groups.
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Table 4

GNG task performance and reaction time data across comparison and ADHD subtype groups
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Comparison ADHD/I ADHD/C
(n=21) (n=17) (n=37)
Variable Mean (SD) Mean (SD) Mean (SD) F t result
GNG omission errors 5.00 (4.30) 8.59 (5.29) 4.08 (4.31) 5.81%* a
GNG commission errors 17.10 (7.89) 17.06 (7.78) 19.68 (9.34) .85
GNG reaction time 944.70 (199.24) 1123.08 (190.85)  953.64 (167.36) 5.93%* a
GNG reaction time SD 434.00 (102.20) 539.51 (93.41) 484.05 (119.69) 4.37%* b

Note. ¥p < .05, **p < .01, ***p < .001. GNG = Go/no-go task. a. ADHD/I significantly different than all other groups (p < .05). b.

ADHDI/T significantly different from Comparison (p < .05) and marginally significantly different from ADHD/C (p < .06) groups.
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Figure Caption
Figure 1. CRT cue-dependency vs. CRT reaction time differences between comparison and ADHD subtypes. CRT PIF GO = Cued
reaction time task proportion of inhibitory failures following go cues. CRT PIF NOGO = Cued reaction time task proportion of
inhibitory failures following no-go cues. CRT RT GO = Cued reaction time task mean reaction time to go targets following go cues.

CRT RT NOGO = Cued reaction time task mean reaction time to go targets following no-go cues.
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