
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=hcap20

Journal of Clinical Child & Adolescent Psychology

ISSN: 1537-4416 (Print) 1537-4424 (Online) Journal homepage: http://www.tandfonline.com/loi/hcap20

Distinguishing Sluggish Cognitive Tempo From
ADHD in Children and Adolescents: Executive
Functioning, Impairment, and Comorbidity

Russell A. Barkley

To cite this article: Russell A. Barkley (2013) Distinguishing Sluggish Cognitive Tempo From
ADHD in Children and Adolescents: Executive Functioning, Impairment, and Comorbidity, Journal
of Clinical Child & Adolescent Psychology, 42:2, 161-173, DOI: 10.1080/15374416.2012.734259

To link to this article:  https://doi.org/10.1080/15374416.2012.734259

Published online: 24 Oct 2012.

Submit your article to this journal 

Article views: 4450

View related articles 

Citing articles: 80 View citing articles 

http://www.tandfonline.com/action/journalInformation?journalCode=hcap20
http://www.tandfonline.com/loi/hcap20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/15374416.2012.734259
https://doi.org/10.1080/15374416.2012.734259
http://www.tandfonline.com/action/authorSubmission?journalCode=hcap20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=hcap20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/15374416.2012.734259
http://www.tandfonline.com/doi/mlt/10.1080/15374416.2012.734259
http://www.tandfonline.com/doi/citedby/10.1080/15374416.2012.734259#tabModule
http://www.tandfonline.com/doi/citedby/10.1080/15374416.2012.734259#tabModule


ADHD

Distinguishing Sluggish Cognitive Tempo From
ADHD in Children and Adolescents: Executive
Functioning, Impairment, and Comorbidity

Russell A. Barkley

Department of Psychiatry, Medical University of South Carolina

Controversy continues as to whether sluggish cognitive tempo (SCT) is a subtype of
attention-deficit=hyperactivity disorder (ADHD) or a distinct disorder. This study exam-
ined differences between these disorders in demographics, executive functioning (EF),
impairment, and prior professional diagnoses to address the issue. There were 1,800 chil-
dren 6 to 17 years of age of both sexes from various U.S. ethnic backgrounds who were div-
ided into four groups: (a) high SCT but not ADHD (N¼ 41), (b) high ADHD but not SCT
(N¼ 95), (c) high in both SCT and ADHD (N¼ 61), and (d) the control group (N¼ 1,603).
Besides providing demographics, parents completed scales assessing ADHD and SCT
symptoms, EF deficits, and psychosocial impairment and reported their child’s history of
professional diagnoses. SCT symptoms formed two distinct but interrelated factors separate
from those for ADHD. SCT differed fromADHD in demographics (age, sex ratio, parental
education, income). ADHDwas associated withmore severe and pervasive EF deficits than
SCT, whereas SCT was chiefly associated with mild deficits in Self-Organization. ADHD
contributed far more variance to EF deficits than did SCT. Both disorders were impairing,
but ADHD was more severely and pervasively so than SCT, especially in Home-School
domains; SCT was most impairing in Community-Leisure domains. Different patterns of
comorbidity were evident between SCT and ADHD. SCT showed less comorbidity and
was particularly associated with depression. SCT may comprise a distinct disorder from
ADHD but both may coexist in 39% to 59% of cases each.

The subtyping of attention-deficit=hyperactivity disorder
(ADHD) officially began in 1980 in the Diagnostic and

Statistical Manual for Mental Disorders (DSM; American
Psychiatric Association, 1980) where attention deficit dis-
order (ADD) was subdivided into cases with high or low
levels of hyperactivity. A few studies initially suggested
that ADD without hyperactivity might differ in various
cognitive, academic, and social domains relative to ADD
with hyperactivity, now the C-Type, but findings were
not consistent across studies (Carlson, 1986; Carlson &
Mann, 2002). With DSM–IV–TR (American Psychiatric
Association, 2000), subtyping of ADHD was now based
on whether cases showed high levels of inattention (IN)
or hyperactive-impulsive (HI) symptoms, or both. Some
differences were evident between ADHD-C and IN types,
such as in inhibition, processing speed, or on some execu-
tive function (EF) tests (Derefinko et al., 2008; Solanto
et al., 2007) and in social functioning (Milich, Balentine,
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& Lynam, 2001). But again these were not consistent
across studies, leading to conclusions that this approach
does not identify so much the distinct subtypes of a dis-
order but variations in the severity of a single disorder or
its age of ascertainment (Baeyens, Roeyers, & Walle,
2006; Lahey & Willcutt, 2010; Nigg, Tannock, & Rohde,
2010). The subtypes are also unreliable, source dependent
(Valo & Tannock, 2010), and developmentally unstable
(Lahey & Willcutt, 2010).

A potentially more useful approach to subtyping
ADHD was suggested in early studies that identified a
set of inattention symptoms distinct from those in the
DSM criteria that characterized a sizeable minority of
cases diagnosed with ADD without hyperactivity or
more recently ADHD IN-Type. These were daydream-
ing, staring, mental fogginess and confusion, hypo-
activity, sluggishness or slow movement, lethargy,
apathy, and sleepiness (Barkley, DuPaul, & McMurray,
1990; Carlson & Mann, 2002; McBurnett, Pfiffner, &
Frick, 2001; Milich et al., 2001). This constellation was
labeled ‘‘sluggish cognitive tempo,’’ or SCT (Carlson,
1986). Some studies have estimated that as many as
30% to 63% of cases of the IN type have high levels of
SCT (Carlson & Mann, 2002; Garner, Marceaux, Mrug,
Patterson, & Hodgens, 2010; McBurnett et al., 2001).
Yet controversy continues as to whether SCT has any
utility in identifying either a subtype of ADHD or even
a distinct disorder of inattention from it (Harrington &
Waldman, 2010).

Supporting the view that SCT is a distinct disorder of
inattention, prior studies of SCT symptoms routinely
found them to represent separate symptom dimension(s)
from the two traditional ones for ADHD both in chil-
dren (Jacobson et al., 2012; Penny, Waschbusch, Klein,
Corkum, & Eskes, 2009) and adults (Barkley, 2011). At
least two symptom dimensions are routinely evident in
these studies representing a daydreamer=sleepy and a
slow=sluggish=lethargic dimension (Penny et al., 2009).
A third, representing low initiation=persistence, may
also be present (Jacobson et al., 2012). In children, these
distinct factors are evident using parent and teacher rat-
ings (Bauermeister, Barkley, Bauermeister, Martinez, &
McBurnett, 2011; Garner et al., 2010; Hartman,
Willcutt, Rhee, & Pennington, 2004; Jacobson et al.,
2012; Penny et al., 2009), observations of school beha-
vior (McConaughy, Ivanova, Antshel, Eiraldi, &
Dumenci, 2009), observations of clinic behavior
(McConaughy, Ivanova, Antshel, & Eiraldi, 2009), and
in adult self-reports (Barkley, 2011). Although signifi-
cantly correlated with ADHD symptoms, especially
inattention, SCT symptoms are substantially less so
than are the two ADHD symptom dimensions to each
other (Penny et al., 2009). The SCT dimension shows
a much lower relationship to HI symptoms than do
those of IN (Garner et al., 2010; Hartman et al., 2004;

Jacobson et al., 2012; Penny et al., 2009; Wahlstedt &
Bohlin, 2010), one that might become negative once
the overlap of ADHD IN with SCT is statistically
removed (Penny et al., 2009).

SCT symptoms also show a different pattern of clini-
cal correlates than do those of ADHD. The former are
more strongly related to degree of internalizing symp-
toms and social withdrawal than are ADHD symptoms
(Bauermeister et al., 2011; Garner et al., 2010; Jacobson
et al., 2012; Milich et al., 2001; Penny et al., 2009) and
may even mediate the link between IN and internalizing
symptoms (Penny et al., 2009). SCT symptoms also
show a weaker association with tests and ratings of
EF than is the case for ADHD symptoms (Barkley,
2011; Bauermeister et al., 2011; Wahlstedt & Bohlin,
2010). Yet SCT symptoms do show some association
with deficits in math specifically (Bauermeister et al.,
2011) and teacher-rated academic impairment more gen-
erally (Jacobson et al., 2012). Even so, both SCT and
ADHD symptoms are associated with academic and
social problems and lower intelligence (Garnet et al.,
2009; Hartman et al., 2004; Jacobson et al., 2012), but
the nature of those problems may differ. SCT
symptoms are more associated with social withdrawal
and possibly increased social inhibition, for instance,
whereas ADHD symptoms (especially the HI dimen-
sion) are more strongly associated with disruptive social
behavior (Garner et al., 2010; Jacobson et al., 2012;
Mikami, Huang-Pollack, Pfiffner, McBurnett, &
Hangai, 2007; Milich et al., 2001). What relationship
may exist between SCT symptoms and oppositional
defiant disorder (ODD) may become nonsignificant or
even negative once the linkage of SCT to ADHD
IN symptoms is statistically controlled (Penny et al.,
2009).

This evidence for the utility of SCT symptoms to
identify a separate disorder of inattention from those
of ADHD is limited in several important respects that
are addressed in this study. First, most research on
SCT in children recruited cases from those initially
referred for evaluation of possible ADHD. The SCT
cases were then selected from among those children
who met criteria for the IN-Type of ADHD. This cre-
ates an automatic confound of the SCT symptoms with
the ADHD IN symptoms making it difficult to identify
distinctive features that may be associated with SCT. It
would also make the disorder of SCT appear as if it were
a subtype of ADHD cases simply as an artifact of the
recruitment process. Studies using general population
samples (Penny et al., 2009; Wahlstedt & Bohlin, 2010)
or general clinical samples (Garner et al., 2010;
Jacobson et al., 2012) and not requiring the presence
of high ADHD IN have shown that SCT symptoms
comprise distinct factors from but correlated to some
degree with ADHD IN. The present study therefore
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relies on a large epidemiological sample representative
of children in the United States. It was hypothesized
that SCT symptom dimensions would once again be
found to be distinct from the ADHD symptom
dimensions.

Second, there has been little research on the cogni-
tive and specifically EF deficits that may be associated
with samples chosen specifically for SCT (rather than
ADHD IN-Type); what few exist show a mixed pat-
tern of findings (Bauermeister et al., 2011; Skirbekk,
Hansen, Oerbeck, & Kristensen, 2011; Wahlstedt &
Bohlin, 2010). These studies relied exclusively on tests
of EF, which appear to have low ecological validity
and low or no relationships to various domains of
impairment in contrast to ratings of EF (Barkley,
2012b; Barkley & Fischer, 2011). Different patterns
might well be evident between ADHD and SCT if rat-
ings of EF deficits in daily life activities were used
instead. Therefore, the present study used a rating
scale of EF in daily life activities. Based on the find-
ings of a recent study of SCT in an adult general
population sample (Barkley, 2011), it was hypothesized
that ADHD symptoms would have a much greater and
more pervasive relationship to all EF dimensions than
would SCT, whereas SCT would have a more focal
relationship to the EF domain of self-organization
and problem solving, consistent with findings in that
adult study.

Third, no prior studies have compared SCT and
ADHD groups on their parental=family demographic
characteristics that might provide further evidence that
SCT symptoms have different demographic correlates
than do those of ADHD. Several studies (Garner et al.,
2010; Jacobson et al., 2012) found that SCT was not
related to child age, gender, or minority status. The
present study therefore examined a wider range of child
and family demographic factors associated with SCT
and ADHD. Consistent with these few earlier studies
and the recent one of adults, it was hypothesized that
unlike ADHD symptoms, SCT symptoms would not
be significantly associated with age, sex, or minority sta-
tus but would be associated with lower family socioeco-
nomic status and a higher likelihood of disabled
parental work status than ADHD. Fourth, although
prior studies have examined the link of SCT to broad
spectrum ratings of internalizing and externalizing
symptoms, as well as to a general category of learning
and language disorders (Garner et al., 2010), none have
examined the relationship of SCT to more specific psy-
chiatric, learning, or developmental disorders apart
from ODD. The present study did so hypothesizing that
SCT would be related to a higher risk for internalizing
disorders, such as anxiety or depression, and a lower
risk for ODD or conduct disorder as has been suggested
in prior research.

METHODS

Participants

A national survey company, Knowledge Networks of
Menlo Park, California, was hired (see http://www.
knowledgenetworks.com for more information on the
company) to obtain a representative sample of children
in the United States ages 6 to 17 years with approxi-
mately equal representation of male and female indivi-
duals in each of the 12 age levels and in each of nine
regions representing the United States, with appro-
ximately equal reports from mothers and fathers. The
survey used the web-enabled Knowledge Panel1, a
probability-based panel designed to be representative
of the U.S. population. Initially, parents were chosen
scientifically by a random selection of telephone
numbers and residential addresses from the larger rep-
resentative panel of U.S. residents. Parents were then
invited by telephone or by mail to participate in the sur-
vey. For those who agreed to participate, but did not
already have access, Knowledge Networks provided at
no cost a laptop and Internet service provider connec-
tion. Those having computers and Internet service were
permitted to use their own equipment. Panelists received
unique log-in information for accessing the surveys and
were sent e-mails throughout the month inviting them to
participate. Panelists were paid for participation. More
information on the Knowledge Panel methodology is
available on their website (Knowledge Networks, 2012).

Parents having at least one child between 6 and 17
years of age were invited to complete the following rat-
ing scales. A total of 1,922 parents did so, representing
at least 80 male and 80 female children at each age level
between 6 and 17. The mean number of children per
family in the age range for qualification was 1.7
(SD¼ 0.87, range¼ 1–9). Parents who had more than
one child in this age range entered the ages and sex of
each. One child was then randomly chosen by a
Knowledge Networks algorithm to be the target of the
rating scales. Initial analyses of the demographic profile
showed that the sample was slightly overrepresented
with male respondents (fathers; 53% vs. 47% female)
and Whites (74%) compared to the U.S. 2000 Census
(69.1%; http://www.census.gov) and oversampled
college-educated parents (bachelor’s degree or higher
¼ 42%) compared to the U.S. Census (25%). Consequ-
ently, the original sample was reduced by 6%
(N¼ 122) by removing White male parents having at
least a bachelor’s degree or higher. Those chosen for
removal were proportionately weighted across bache-
lor’s (n¼ 62), master’s (n¼ 40), and doctoral degrees
(n¼ 20) and equally distributed between male (n¼ 61)
and female (n¼ 61) children so as to retain an equal
representation of boys and girls at each age level.
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Individuals were removed at random within these fac-
tors. All subsequent results are related to this adjusted
sample unless otherwise indicated. More on the demo-
graphic characteristics of the total adjusted sample can
be found elsewhere (Barkley, 2012a).

Procedure

The survey was conducted in August 2011 and was com-
pleted within 3 weeks of the initial invitation. Parents
completed rating scales on DSM–IV–TR ADHD symp-
toms, SCT symptoms, EF deficits, and psychosocial
impairment. Participants (parent) were given the option
of choosing not to answer a question. For most parti-
cipants, this did not occur. However, for some ques-
tions, a rare participant did so. The refusal rate for the
ADHD and EF scales ranged from 0.2 to 1.7% per item,
averaging approximately 1.0%. For the impairment
scale, the percentage ranged from 1.5 to 3.1% and aver-
aged 1.9%. For these rare cases, the missing answer was
replaced with a 1 (lowest rating) for the ADHD, SCT,
and EF ratings. On the impairment rating scale, the
replacement value was 0 (lowest rating). This was done
so that all of the remaining data for this participant
could be used in the project.

A symptomofADHDorSCTwas identified as suchon
the rating scales if it was rated as occurring often or very
often, consistent with DSM–IV–TR. The DSM–IV–TR
requires that at least six such symptoms occur on either
the INorHI list tomake the diagnosis ofADHD.For this
sample, this threshold represented 93.1 percentile or
greater on the IN list and 95.2 percentile or greater on
the HI list. So as to approximate the same threshold for
SCT symptoms, a threshold of three or more symptoms
was chosen as the cut point corresponding to 94.3 percen-
tile or greater for the adjusted sample.

These symptom thresholds were then used to create
four groups. Those having (a) high levels of SCT but
not ADHD (SCT only, n¼ 41 or 2.3% of the sample),
(b) high levels on either ADHD symptom list but not
SCT (ADHD only, n¼ 95, or 5.3%), (c) both high levels
of SCT and ADHD (SCTþADHD, n¼ 61, or 3.4%),
and (d) the remainder as a control group (n¼ 1,603, or
89.1%). Of all 156 children qualifying for ADHD, 44%
(n¼ 70) were IN-Type, 19% were HI-Type (n¼ 30),
and 35% were C-Type (n¼ 56). Because of the small
samples for each ADHD type, the types were combined
into a single ADHD diagnosis.

No age of onset criterion was specified for placement
in this ADHD group as the current age of onset of 7
years in DSM–IV–TR has no scientific basis and results
in more than 35% of children and 50% of adults
with ADHD going undiagnosed despite meeting all
other criteria (Barkley & Biederman, 1997). Conse-
quently, the DSM–5 committee is proposing to abandon

this criterion in favor of a higher age (most likely 12
years). Here, 65% of the ADHD group had an onset
of any ADHD symptoms before 7 years of age, whereas
93.5% had an onset before 12 years of age. Thus, nearly
all ADHD cases would meet the criterion being
proposed for DSM–5.

The DSM–IV–TR requirement of psychosocial
impairment in home, school, or peer relations was not
used for placement in the ADHD group even though
parents did provide such reports. This was done because
impairment served as a dependent measure. The ADHD
group therefore represents a general population sample
with high levels of ADHD symptoms and not clinical
cases having a diagnosis of ADHD by clinician-
determined DSM–IV–TR criteria. Even so, 85.5% of
the ADHD only group, 83.7% of the SCT only group,
and 92.1% of the SCTþADHD group were reported
by parents to be impaired often or very often in one or
more of these four domains. Therefore, the vast
majority of each group would have met the impairment
criterion if one had been imposed for assignment to
these diagnostic groups.

Measures

Demographic and psychiatric history questionnaire.
The survey company obtained information about the
participants’ age, education, income, marital status,
employment status, and region of the United States in
which they currently resided as well as the age, sex,
and educational level of the children being rated.
Parents indicated if their child had ever received a pro-
fessional diagnosis of any of 20 developmental, neuro-
logical, learning, or psychiatric disorders. For three of
these conditions (seizures, tic disorders=Tourette
syndrome, and childhood schizophrenia) the incidence
was very low or zero in some groups precluding group
comparisons. These conditions are not discussed
further.

Child ADHD rating scale. A scale was created con-
taining the 18 items from the DSM–IV–TR criteria for
ADHD with each item answered on a 4-point scale, ran-
ging 1 (not at all), 2 (sometimes), 3 (often), and 4 (very
often). If any symptom of ADHD was rated often or
very often, raters indicated the age of onset of the earliest
occurring of those symptoms. Internal consistency
(Cronbach’s alpha) was quite acceptable (ADHD
IN¼ .948, ADHD HI¼ .930, Total¼ .958). Test–retest
reliability over a 3- to 5-week period for a subset of 86
of these parents (5þ for each age level) was also accept-
able: ADHD IN¼ .83, ADHD HI¼ .83, and ADHD
Total¼ .86, with no significant change between adminis-
trations, t(85)¼ 1.29, ns.
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Child SCT ratings. Fourteen symptoms reflecting
SCT were collected and rated identically to those for
ADHD. These symptoms were chosen from those most
often identified by experts and that have been used in
prior studies of SCT (see Penny et al., 2009). They
included the following: (1) prone to daydreaming; (2)
has trouble staying alert or awake; (3) mentally foggy
or easily confused; (4) stares a lot; (5) spacey, their mind
seems to be elsewhere and not paying attention to what
is going on around them; (6) lethargic, more tired than
others; (7) underactive compared to other children; (8)
slow moving or sluggish; (9) doesn’t seem to understand
or process questions or explanations as quickly or as
accurately as others; (10) seems drowsy or has a sleepy
appearance; (11) apathetic or withdrawn, seems less
engaged in activities than others; (12) gets lost in his
or her thoughts; (13) slow to complete tasks, needs more
time than others; and (14) lacks initiative to complete
work or their effort fades quickly after getting started.
In the factor analysis reported next, the last two symp-
toms (13, 14) loaded more highly on the ADHD IN list
than on the SCT factors and so they were not used in
determining the number of SCT symptoms needed for
assignment to the SCT group as discussed earlier. The
final scale consisted of the remaining 12 items (1–12).
Internal consistency (Cronbach’s alpha) of the 12 items
was .934. Test–retest reliability for the same 86 parents
noted above was r¼ .84, with no significant changes
over this period, t(85)¼ 0.06, ns.

Functional Impairment Rating Scale–Children and
Adolescents (BFIS–CA; Barkley, 2012b). Parents
rated the degree of current impairment (functional inef-
fectiveness) of their children in 15 different major life
activities using a 10-point Likert rating from 0 (not
impaired) to 9 (severely impaired) without reference to
any medical or psychiatric disorder. The scale comprises
two factors with nine domains reflecting impairment in
Home-School (work) settings (e.g., Interactions with
Mother, Interactions with Father, Chores, School
Homework, Follows Rules) and six reflecting
Community-Leisure settings (e.g., Play with Neighbor-
hood Children, Play at School, Community Activities,
Sports). The scale has high internal consistency
(reliability) (Cronbach’s alpha of .970; manual). Scores
were obtained for 15 domains and three summary
scores: a mean impairment score for each of the
Home-School and Community-Leisure factors along
with one for the Number of Impaired Domains. The lat-
ter score reflects the number of the 15 domains having
ratings at or greater than the 93rd percentile. Test–retest
reliability was .86 for the Home-School Mean Impair-
ment Score, .83 for the Community-Leisure Mean
Impairment Score, and .87 for the Number of Domains

Impaired with ratings showing no change across this
test–retest interval (manual). Validity is evident in its
association with various other measures of impairment
and distinctions among various learning, developmen-
tal, psychiatric, and neurological disorders (manual).

Deficits in Executive Functioning Scale–Children
and Adolescents (Barkley, 2012a). This 70-item scale
requires parents to rate the frequency with which their
child experiences difficulties in five domains of deficits
in EF on a 1-to-4 Likert scale identical to the ADHD
scale just discussed. The DSM–IV–TR ADHD symp-
toms were excluded from this scale intentionally so as
to permit the evaluation of the relationship of EF rat-
ings to ADHD symptom ratings. The five factor-based
scales are Self-Management to Time, Self-Organization
and Problem-Solving, Self-Restraint (inhibition), Self-
Motivation, and Self-Regulation of Emotion. Internal
consistency of the five scales is high (Cronbach’s alphas
ranged from .955 to .972 and was .978 for the entire
scale). Test–retest reliability ranged from .73 to .82
and was .82 for the total score. The scores did not
change significantly between the two administrations
(manual). The scale is associated with other EF rating
scales and with impairment ratings and shows differing
patterns across various learning, developmental, and
psychiatric disorders (manual).

RESULTS

Structure of SCT and ADHD Symptom Ratings

The 18 ADHD and 14 SCT symptom ratings were sub-
mitted to a principal components factor analysis
(PCFA) with Promax rotation using the entire sample
of 1,922 children. A PCFA with promax rotation was
used given the correlation of these items with each other
found in past research. Four factors had Eigenvalues
greater than 1.00. The first factor contained the nine
ADHD IN symptoms (20.9% of variance after rotation)
and two of the 14 SCT symptoms as just noted (e.g.,
slow to complete tasks, lacks initiative). The second fac-
tor comprised the nine ADHD HI symptoms (19.8% of
variance after rotation) from the DSM–IV–TR. Consist-
ent with past research on SCT (Penny et al., 2009), the
third factor reflected a Sluggish dimension representing
the seven items consisting of underactive, lethargic, or
slow moving behavior (17.9% of variance), whereas the
last factor represented the Daydreaming dimension con-
sisting of the five items associated with daydreaming,
staring, and mental confusion (9.9% of variance). Two
of the SCT items (13, 14) had their highest loadings
on the IN factor and so were not retained for further
use as part of the SCT rating scale. The total score
for the Sluggish items correlated highly with the
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Daydreaming score, r(N¼ 1,922)¼ .75, p� .001, and
more moderately with the ADHD IN symptom ratings
(r¼ .56, p� .001), and HI symptom ratings (r¼ .47,
p� .001). Ratings on the Daydreaming factor score cor-
related moderately with the ADHD IN ratings (r¼ .65,
p< .001) and HI ratings (r¼ .59, p� .001). Overall, the
total SCT ratings (reduced 12-item scale) correlated
moderately with the total ADHD symptom ratings
(r¼ .56, p� .001), sharing 31% of their variance.

The Overlap of SCT with ADHD Subtypes

One hundred two participants qualified for SCT, of
which 61 (or 59%) also qualified for ADHD. Of those
having SCT, 22% placed in the IN-Type, just 8% placed
in the HI-Type, and 30% fell in the C-Type. Considering
the reverse relationship, among those 156 individuals
who qualified for ADHD, 61 (or 39%) also qualified
for SCT. The overlap of each type of ADHD with
SCT was 31% in IN-Type, 27% in the HI-Type, and
55% in the C-Type. Overall, 41% of those having SCT
did not have ADHD, whereas 61% of those having
any type of ADHD did not have SCT.

Demographic Characteristics of the SCT Versus
ADHD Groups

The comparisons of the groups on their SCT and
ADHD symptom counts are shown in Table 1. As

expected from the selection criteria, the two SCT groups
(SCT only, SCTþADHD) had significantly more symp-
toms of SCT than did the other two groups. Also
expected were the findings that the two ADHD groups
had significantly more ADHD IN and HI symptoms
than did the SCT or control groups, although the SCT
group also had more ADHD symptoms on both dimen-
sions than did the control group. The two ADHD
groups differed in their levels of IN and HI symptoms
with the SCTþADHD group having more of both than
the ADHD only group.

The two ADHD groups had a significantly higher
proportion of male children (ADHD only¼ 64.1%;
SCTþADHD¼ 65.6%) than did the control (48.7%)
or SCT only group (46.3%), v2(3)¼ 4.86, p¼ .04. The
ethnic representation of the groups did not differ
significantly, v2(12)¼ 11.66, ns.

Comparisons of the groups on the dimensional demo-
graphic factors are also shown in Table 1. To control for
multiple comparisons, a family-wise Bonferroni correc-
tion was used here and in all subsequent group compar-
isons. For these five demographic factors significance
was set at p� .01 (.05=5 measures¼ .01). The groups
differed significantly in their age. The control and two
ADHD groups were significantly (and comparably)
younger compared to the SCT only group. To determine
if age might need to serve as a covariate in subsequent
analyses, correlations were computed between it and
all dimensional dependent measures. The results were

TABLE 1

Group Comparisons on SCT and ADHD Symptoms and Dimensional Demographic Features

Group

1. Control 2. ADHD 3. SCT 4. SCTþADHD

Measure M SD M SD M SD M SD FþCont.

ADHD=SCT Symptoms

No. ADHD Inattention Symptoms 0.3 0.9 6.3 2.6 1.9 1.9 7.4 1.9 1517.24��

1< 3<2< 4

No. ADHD Hyp.-Imp. Symptoms 0.3 0.8 4.5 3.3 0.9 1.2 6.1 2.6 812.00��

1< 3<2< 4

No. SCT Symptoms 0.1 0.3 0.6 0.7 4.5 1.8 7.1 3.4 2038.80��

1< 2<3< 4

Demographic Factors

Age (Years) 11.4 3.5 11.4 3.4 13.2 3.0 12.0 3.0 3.84�

1,2,4< 3

Education (Years) 7.4 3.5 7.4 3.4 8.9 3.1 7.8 3.0 2.84

Parent Age (Years) 42.4 7.8 41.6 9.7 42.3 7.6 39.8 8.2 2.36

Parent Education Category 10.6 1.8 10.5 1.8 9.9 1.8 9.8 1.9 6.75��

1,2> 3,4

Household Income Ranking 12.7 4.2 11.8 4.8 11.0 4.7 10.5 4.9 7.95��

1> 3,4

Note. Where the F test was significant, the results of the pairwise group contrasts are shown as well. SCT¼Sluggish Cognitive Tempo only;

ADHD¼ attention-deficit=hyperactivity disorder only; FþCont.¼ results of the omnibus F test; Hyp.-Imp.¼ number of ADHD Hyperactive-

Impulsive symptoms; Cont.¼ pair-wise contrasts of groups.
�p< .01. ��p< .001.
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not significant for the vast majority of measures and,
when significant, accounted for a trivial degree of
variation (3% or less). Age was therefore not used as a
covariate in any analyses. The groups did not differ sig-
nificantly in their years of education.

The groups did not differ in the age of the parent
rater. But they did differ in the highest parent education
category achieved, with parents of the control and
ADHD only groups achieving higher educational levels
than the parents of the two SCT groups, which did not
differ from each other. The groups also differed in their
household annual income, which was coded in the survey
as ranging from 1 (<$5,000) to 19 ($175,000 or more).
The two SCT groups (SCT only, SCTþADHD) did
not differ from each other, yet both had significantly less
household income than did the control group. The
ADHD only group did not differ from any of the other
groups falling between the control and the two SCT
groups.

Executive Function Deficits in SCT Versus ADHD

A one-way (groups) multivariate analysis of variance
was applied to the five subscales. The result was signifi-
cant, Wilks’s Lambda, F(15, 4947.32)¼ 94.24, p< .001,
g2p ¼ .206. Table 2 shows the results of the group com-
parisons for the subsequent univariate analyses of the
EF scales. For the subsequent univariate comparisons,
statistical significance was set using a family-wise
Bonferroni correction, or p� .01 (.05=5 measures¼ .01).
All five univariate tests were significant. Pairwise
comparisons showed that all three disorder groups had
significantly higher deficit scores on the Self-Management
to Time scale. However, the two ADHD groups had sig-
nificantly greater scores than did the SCT only group. For
the remaining four EF scales, the pattern was the same:
control< SCT only<ADHD only< SCTþADHD.

The degree to which each SCT and ADHD symptom
dimensions contributed unique variance to these EF

TABLE 2

Comparisons of the Groups on Executive Function Deficits (BDEFS-CA) and Psychosocial Impairment (BFIS-CA)

Groups

1. Control 2. SCT 3. ADHD 4. SCTþADHD

Measure M SD M SD M SD M SD F p g2p Contrasts

BDEFS-CA Ratings

Time Management 21.9 7.11 29.4 7.4 39.1 8.4 41.3 8.1 304.15 <.001 .337 1< 2<3&4

Self-Organization 18.2 5.4 25.7 8.8 28.9 10.3 39.1 10.3 325.34 <.001 .352 1< 2<3< 4

Self-Restraint 19.6 6.4 25.0 7.1 37.0 9.1 39.6 9.8 362.79 <.001 .377 1< 2<3< 4

Self-Motivation 21.1 7.1 29.9 8.2 41.3 8.8 45.7 8.5 443.13 <.001 .425 1< 2<3< 4

Emotion Regulation 23.5 8.4 32.7 11.2 42.3 12.9 48.8 13.0 286.48 <.001 .324 1< 2<3< 4

BFIS-CA Ratings

With Mother 0.8 1.7 1.9 2.2 4.0 2.9 4.7 2.8 161.07 <.001 .224 1< 2<3< 4

With Father 0.9 1.8 3.2 2.8 3.6 3.0 4.8 2.5 124.74 <.001 .187 1< 2&3< 4

School Performance 1.0 1.9 3.7 2.7 5.2 3.0 6.4 2.1 280.10 <.001 .332 1< 2<3< 4

With Siblings 1.0 1.8 3.5 2.8 4.3 3.0 5.8 2.7 164.63 <.001 .246 1< 2<3< 4

Play in Neighborhood 0.7 1.5 3.3 2.5 3.4 2.9 4.8 2.6 184.10 <.001 .256 1< 2&3< 4

Community Activities 0.6 1.4 3.0 2.5 3.3 2.9 4.3 2.9 161.64 <.001 .236 1< 2&3< 4

Visiting Others 0.6 1.3 2.7 2.5 2.7 2.6 4.5 2.7 189.01 <.001 .252 1< 2&3< 4

Play at School 0.6 1.4 3.1 2.6 3.5 2.9 4.9 2.8 219.05 <.001 .285 1< 2&3< 4

Managing Money 0.8 1.7 2.0 2.3 3.9 3.1 5.1 3.0 157.74 <.001 .226 1< 2<3< 4

Self-Care 0.6 1.4 2.4 2.5 3.0 2.7 5.1 3.4 207.73 <.001 .271 1< 2<3< 4

Doing Chores 1.2 1.8 3.4 2.6 5.5 2.8 6.6 2.4 290.50 <.001 .339 1< 2<3< 4

School Homework 1.2 1.9 3.2 2.6 5.6 3.1 6.7 2.2 273.29 <.001 .326 1< 2<3< 4

Follow Rules 0.8 1.6 2.6 2.4 4.9 3.0 6.1 2.7 310.52 <.001 .355 1< 2<3< 4

Other Adults 0.6 1.4 2.3 2.1 2.9 2.7 5.1 2.6 225.58 <.001 .285 1< 2<3< 4

Playing Sports 0.7 1.5 3.7 2.9 3.1 2.5 4.8 2.9 157.75 <.001 .240 1< 3<2< 4

Home-School Mean Impairment Score 0.9 1.4 2.9 1.7 4.5 2.2 5.7 1.8 360.31 <.001 .387 1< 2<3< 4

Community-Leisure Mean Impairment Score 0.6 1.3 2.9 2.1 3.2 2.4 4.7 2.3 262.45 <.001 .315 1< 2,3< 4

No. Domains Impaired 0.4 1.5 2.5 2.6 5.0 4.1 6.8 4.5 366.44 <.001 .380 1< 2<3< 4

Note. BDEFS–CA¼Barkley Deficits in Executive Functioning Scale–Children and Adolescents; BFIS–CA¼Barkley Functional Impairment

Scale–Children and Adolescents; control¼ general population control group that does not have either SCT or ADHD group; SCT¼Sluggish Cog-

nitive Tempo; ADHD¼ attention-deficit=hyperactivity disorder only; F¼ results of the F test; p¼ probability associated with the F test;

Organization¼Self-Organization and Problem-Solving scale; Time Management¼ Self-Management to Time scale; Emotion Regulation¼Emo-

Emotional Self-Regulation scale; No. Domains Impaired¼number of domains rated by parents that fell in the impaired range (approximately

93rd percentile) for the normative sample.
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ratings was then examined using multiple linear
regression analyses with the entire sample. The results
are shown in Table 3. IN symptoms accounted for the
vast majority of variance (48–77%) in each of these five
dimensions. HI symptoms made little contribution to
the Self-Management to Time, Self-Organization and
Problem-Solving, and Self-Motivation subscales. But it
did contribute nearly 6% of the variance each to Self-
Restraint and Self-Regulation of Emotion. In contrast,
SCT symptoms made no contribution to Self-
Management to Time, and contributed less than 1% of
the variance each to Self-Restraint, Self-Motivation,
and Self-Regulation of Emotion. The relationships
to Self-Restraint and Self-Motivation were negative

such that higher SCT Daydreaming symptoms were
associated with a reduction in deficits on these dimen-
sions. On the Self-Organization scale, SCT made a lar-
ger and significant contribution, but its two
dimensions accounted for just 4.8% of the variance.

Psychosocial Impairment in SCT Versus ADHD

A multivariate analysis of variance was not conducted
on the 15 domain scores from the BFIS–CA given that
sample sizes varied across the domains, especially in
the disorder groups, as a result of some domains not
being applicable to some children (i.e., interactions with
siblings in the case of only children, interactions with

TABLE 3

Regression Analyses of the ADHD and SCT Symptom Dimensions onto the Summary Scores from the BDEFS-CA and BFIS-CA

Rating Scale=Symptom Predictors b R R2 R2D F p

BDEFS-CA Self-Management to Time

ADHD Inattention Symptoms .763 .796 .634 .634 3326.81 <.001

ADHD Hyperactive-Impulsive Symptoms .045 .797 .635 .001 1669.59 <.001

BDEFS-CA Self-Organization & Problem-Solving

ADHD Inattention Symptoms .489 .744 .553 .553 2379.67 <.001

SCT Sluggish Symptoms .153 .770 .593 .039 1396.26 <.001

SCT Daydreaming Symptoms .136 .776 .602 .009 967.78 <.001

ADHD Hyperactive-Impulsive Symptoms .112 .780 .608 .006 742.66 <.001

BDEFS-CA Self-Restraint

ADHD Inattention Symptoms .540 .771 .595 .595 2820.39 <.001

ADHD Hyperactive-Impulsive Symptoms .365 .809 .654 .059 1811.30 <.001

SCT Daydreaming Symptoms -.052 .809 .655 .001 1214.73 <.001

BDEFS-CA Self-Motivation

ADHD Inattention Symptoms .830 .878 .771 .771 6465.51 <.001

SCT Sluggish Symptoms .099 .880 .774 .003 3283.48 <.001

SCT Daydreams Symptoms -.072 .880 .775 .001 2203.96 <.001

ADHD Hyperactive-Impulsive Symptoms .054 .881 .776 .001 1664.61 <.001

BDEFS-CA Self-Regulation of Emotion

ADHD Inattention Symptoms .408 .698 .487 .487 1823.25 <.001

ADHD Hyperactive-Impulsive Symptoms .337 .738 .545 .058 1147.39 <.001

SCT Sluggish Symptoms .082 .741 .549 .005 778.67 <.001

BFIS-CA Mean Home-School Impairment

ADHD Inattention Symptoms .466 .700 .490 .490 1841.09 <.001

ADHD Hyperactive-Impulsive Symptoms .216 .718 .516 .026 1021.33 <.001

SCT Sluggish Symptoms .137 .727 .528 .013 716.24 <.001

BFIS-CA Mean Community-Leisure Impairment

ADHD Hyperactive-Impulsive Symptoms .354 .592 .351 .351 1037.87 <.001

SCT Sluggish Symptoms .183 .641 .410 .059 667.52 <.001

ADHD Inattention Symptoms .136 .648 .420 .010 463.54 <.001

SCT Daydreaming Symptoms .090 .650 .423 .003 351.55 <.001

BFIS-CA Number of Impaired Domains

ADHD Inattention Symptoms .264 .584 .341 .341 994.27 <.001

ADHD Hyperactive-Impulsive Symptoms .294 .626 .392 .050 617.59 <.001

SCT Sluggish Symptoms .113 .638 .407 .015 438.25 <.001

SCT Daydreaming Symptoms .066 .639 .408 .002 330.60 <.001

Note. ADHD¼ attention-deficit=hyperactivity disorder, analyses are linear multiple regression with stepwise entry; SCT¼Sluggish Cognitive

Tempo; BDEFS–CA¼Barkley Deficits in Executive Functioning Scale–Children and Adolescents; BFIS–CA¼Barkley Functional Impairment

Scale–Children and Adolescents; b¼ standardized beta coefficient from the final model; R¼ regression coefficient, R2¼ percentage of explained vari-

ance accounted for by all variables at this step; R2D¼percentage of explained variance accounted for by this variable added at this step; F¼F to

change results; p¼ probability value for the F test.
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fathers in the case of single mothers, etc.) that would
have greatly reduced the sample sizes for the disorder
groups. The results for the individual analyses of vari-
ance are shown in Table 2. Again, a family-wise Bonfer-
roni correction was used to set significance at p� .003
(.05=18 measures¼ .0028). All comparisons were signifi-
cant. Pair-wise comparisons among the groups indicated
that all three of the disorder groups were always rated as
significantly more impaired in each domain than the
control group. Also, the comorbid SCTþADHD group
was always rated as more impaired than the SCT only or
ADHD only groups. However, the pattern for the com-
parisons of the latter two groups varied depending on
the type of domain being rated. For the following
domains, the ADHD only group was significantly more
impaired than the SCT only group: Interactions with
Mother, School Performance, Interactions with Siblings,
Managing Money, Self-Care, Doing Chores, School
Homework, Follow Rules, and Interactions with Other
Adults. In the domain of Playing Sports, however, the
SCT only group was rated as significantly more
impaired than the ADHD only group. In the remaining
domains, the SCT only and ADHD only groups did not

differ in rated impairment (Interactions with Father,
Play in the Neighborhood, Community Activities,
Visiting Others, and Play at School). The results for
the three summary scores are also shown in Table 3.
Findings were consistent with the analyses of the specific
domain impairment ratings in showing that all disorder
groups were more impaired in these three summary
scores than was the control group. And the comorbid
SCTþADHD group was always more impaired than
the SCT only and ADHD only groups. For the
Home-School domains, the ADHD only group was sig-
nificantly worse than the SCT only group. But in the
Community-Leisure domains, these two groups did
not differ. In the Number of Impaired Domains, all dis-
order groups showed more pervasive impairment than
did the control group. But the two ADHD groups were
impaired in at least twice as many domains as the SCT
only group. The SCTþADHD group was also more
pervasively impaired than the ADHD only group.

As with the EF ratings, multiple linear regression
analyses were used with the entire sample to study
how much unique variation in the three impairment
summary scores was being contributed by the ADHD

TABLE 4

Comparisons of the SCT, ADHD, and Control Groups in the Percentages Having Various Comorbid Disorders

Group (%)

Diagnosis 1. Control 2. ADHD 3. SCT 4. SCTþADHD v2 Contrasts

Language Delay 3.9 10.8 14.0 20.6 51.68� 1< 2,3,4

Delayed Motor Skills–Coordination 2.0 9.8 11.6 22.2 103.53� 1< 2,3,4

2< 4

Reading Disorder 2.9 13.7 7.0 17.5 61.56� 1< 2,4

Math Disorder 1.6 6.9 4.7 11.1 35.82� 1< 2,4

Spelling Disorder 1.8 5.9 7.0 9.5 26.47� 1< 2,3,4

Writing Disorder 1.4 7.8 7.0 12.7 56.08� 1< 2,3,4

Other Learning Disorders 1.1 7.8 4.7 7.9 43.84� 1< 2,3,4

General Delay–Mental Retardation 0.3 4.9 7.0 14.3 132.82� 1< 2,3,4

2< 4

Deaf=Hard of Hearing 0.3 1.0 0.0 3.2 13.17 NS

Blind=Very Visually Impaired 0.2 2.0 2.3 7.9 63.45� 1< 2,3,4

ADD=ADHD 4.9 50.0 14.0 50.8 380.13� 1< 2,3,4

3< 2,3< 4

Oppositional Defiant Disorder 0.5 14.7 0.0 6.3 146.22� 1< 2,4

3< 2

Conduct Disorder 0.0 1.0 2.3 4.8 62.79� 1< 2,3,4

Any Anxiety Disorder 1.9 8.8 2.3 22.2 102.32� 1< 2,4

2< 4,3< 4

Any Depression Disorder 1.2 2.9 4.7 9.5 23.15� 1< 3,4

Bipolar Disorder 0.4 3.9 0.0 6.3 45.62� 1< 2,4

Autism or Autistic Spectrum 0.8 5.9 9.3 19.0 133.34� 1< 2,3,4

2< 4

No Comorbid Disorders 82.3 39.2 53.5 25.4 221.05� 1> 2,3,4

2> 4,3> 4

Note. SCT¼Sluggish Cognitive Tempo only; ADHD¼ attention-deficit=hyperactivity disorder only; control¼ general population control group

that does not have either SCT or ADHD group; SCTþADHD¼both SCT and ADHD; ADD¼ attention deficit disorder; v2¼ results of the omni-

bus chi-square test; contrasts¼ results of the pairwise group contrasts.
�p� .001.
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and SCT symptom dimensions. The results are shown in
Table 3. ADHD symptom dimensions explained the vast
majority of variation in Home-School and Community-
Leisure Mean Impairment scores and the Number of
Impaired Domains score. But the two ADHD symptom
dimensions made different contributions across these
impairment scores. IN contributed the most to
Home-School Mean Impairment ratings (49%), whereas
HI explained just 2.6% of the variation and SCT Slug-
gish just 1.3%. In contrast, HI explained most of the
variation in Community-Leisure Mean Impairment rat-
ings (35%) followed by SCT Sluggish (5.9%) and with
just 1% or less explained by each of the IN and SCT
Daydreaming. The pattern for the Number of Impaired
Domains score is similar to that above for Home-School
Impairment in that IN is contributing most of the
explained variation (34.1%), whereas HI makes the next
largest contribution yet one of only of 5%. The two SCT
dimensions combined contributed less than 2% of the
explained variance.

Patterns of Comorbid Diagnoses in SCT Versus
ADHD

Table 4 shows the percentages of each group with parents
who reported that their children had received one or more
of 17 developmental, learning, or psychiatric diagnoses.
Using a family-wise Bonferroni correction, significance
was set at p� .003 (.05=17 measures¼ .0029). The omni-
bus chi-square analyses were significant for 16 of the 17
disorders, the exception being deafness=hearing impair-
ment. Pairwise comparisons indicated that for 11 of these
disorders, all three disordered groups had a higher occur-
rence of comorbiditywith those disorders thandid the con-
trol group. However, the SCT only group did not have a
higher occurrence of reading or math disorders, hearing
impairment, oppositional defiant, anxiety, or bipolar dis-
order diagnoses than the controls. The ADHDonly group
also did not differ from the control group in the occurrence
of any depression diagnoses. In contrast, both SCT groups
had a higher occurrence of depression, which was not the
case for the ADHDonly group. BothADHDgroups were
more than three times as likely to have received a pro-
fessional diagnosis of ADHD (50%) than was the case
for the SCT only group (14%). Overall, 82% of the control
children were free of any diagnoses; this was the case for
more than half of the SCT only group (53%). In contrast,
39% of the ADHD only children and 25% of the
SCTþADHD group were free of comorbidity.

DISCUSSION

The present study constitutes the largest conducted to
date on the relationship of symptoms of SCT to those

of ADHD, whether in a clinical or community epide-
miological sample. Its purpose was to evaluate the nat-
ure of SCT symptoms relative to those of ADHD and
especially the specificity of any associations of each with
EF and psychosocial impairment ratings and profes-
sional diagnoses of developmental, learning, or mental
disorders. It did so using a large sample representative
of U.S. children ages 6 to 17 years across both sexes
and the various ethnic groups represented in the United
States.

Consistent with earlier studies of both adults
(Barkley, 2011) and children (Garner et al., 2010; Penny
et al., 2009), factor analysis found that SCT symptoms
comprised a separate set of dimensions (factors) from
the traditional two ADHD symptom dimensions. The
SCT dimensions of Sluggish and Daydreaming were
more highly related to each other than each was to the
two ADHD dimensions of IN and HI. SCT shared just
31% of the variation in its symptoms with those of
ADHD, more so with the ADHD IN than HI dimension
as others have found (Garner et al., 2010; Penny et al.,
2009). Similar findings were evident in a large U.S.
sample of adults (Barkley, 2011) and in earlier studies
of children (Garner et al., 2010; Penny et al., 2009).
Therefore SCT symptoms seem to comprise distinct
symptom dimensions from those associated with
ADHD as suggested originally by Carlson (1986). SCT
symptoms, however, are also partially coupled to
ADHD IN symptoms such that greater symptoms of
one may be linked to greater symptoms of the other to
some degree. Nevertheless, the symptom dimensions of
each disorder contain more than twice as much unique
variance from the other disorder than the variance they
have in common, supporting the view that SCT symp-
toms may represent a reasonably distinct condition from
ADHD.

Certain demographic findings here also distinguished
SCT cases and were similar to those found in a large
sample of U.S. adults (Barkley, 2011). SCT cases were
older, were relatively equally distributed across male
and female participants, and had parents with less edu-
cation and annual household income, whereas ADHD
cases were younger, more likely to be male, and had par-
ent education and income levels indistinguishable from
the controls. Such findings replicate and expand upon
the only earlier study that examined child demographic
factors associated with SCT versus ADHD (Garner
et al., 2010). Here, again, SCT manifests some
distinctions from ADHD.

The overlap found between these SCT and ADHD
groups may be less supportive of this conclusion, how-
ever. More than half (59%) of those participants qualify-
ing for SCT also qualified as having ADHD. Where
overlap existed, it was principally with those ADHD
subtypes having significant IN rather than with the
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HI-Type, which is consistent with earlier studies explor-
ing this overlap in children (Garner et al., 2010; Penny
et al., 2009; Skirbekk et al., 2011) and adults (Barkley,
2011). This may support the DSM–5 suggestion that
SCT be classified for now as a restrictive IN subtype
of ADHD having few HI symptoms. However, these
findings could also mean that SCT is not merely another
means of identifying ADHD IN-Type children given
that the greatest overlap of SCT was with the ADHD-C
type, not the IN-type. Also, only 39% of the children
qualifying for ADHD of any type also qualified for
SCT. Again, these findings agree with prior studies of
children (Garner et al., 2010; Hartman et al., 2004)
and adults (Barkley, 2011). It seems here that the pattern
suggests that the relationships of SCT to ADHD is one
of comorbidity between two relatively distinct but
related disorders, such as exists between anxiety and
depression, and not one of subtyping within a common
disorder.

ADHD cases had far greater and more pervasive
deficits on all subscales of the EF rating scale than
did the SCT cases when each group was contrasted
against the control children. Indeed, for the Self-
Management to Time domain, both ADHD groups
were substantially more impaired than the SCT only
cases. This implies that ADHD is much more associa-
ted with this domain of EF deficits than is SCT. SCT
cases, however, were more deficient in all EF domains
than was the control group. These findings are consist-
ent with recent studies showing that both adults and
children with ADHD followed to adulthood have def-
icits in all five facets of EF in daily life activities
assessed by this scale (Barkley & Fischer, 2011; Barkley
& Murphy, 2011).

The regression analyses gave an even clearer picture
of the association of each disorder with EF deficits.
Far and away, ADHD IN symptoms contributed most
strongly to the five EF deficit dimensions, explaining
48 to 77% of the variance. ADHD HI contributed a
small (6%) but significant degree of variance each to
subscales related to Self-Restraint and Self-Regulation
of Emotion. SCT, in contrast, did not contribute to def-
icits in Self-Management to Time, and contributed
below 1% of the variance to three of the remaining EF
scales. In fact, the contribution of SCT Daydreaming
to the Self-Restraint and Self-Motivation subscales,
though well below 1%, was actually negative. The small
exception to these very weak relationships was with the
Self-Organization and Problem-Solving subscale, where
SCT contributed 4.8% of the variance. The latter finding
is in keeping with the earlier study of SCT in adults
using the adult version of this same EF rating scale.
ADHD is clearly a disorder involving substantial and
pervasive problems with EF, whereas SCT is far less
so, mostly affecting Self-Organization and Problem-

Solving to a small degree. These findings suggest that
the mild EF deficits associated with SCT in the group
comparisons may have resulted from its low but signifi-
cant overlap with ADHD IN symptom severity. The
pattern of EF deficits found here is more supportive of
SCT being a different disorder from ADHD rather than
a subtype of it.

Concerning impairment, SCT cases were more
impaired in all domains than control cases, having their
greatest difficulties in Community-Leisure domains
more than in Home-School (work) domains. In contrast,
although ADHD cases were also impaired across all
domains, their greatest difficulties occurred in Home-
School domains. Moreover, ADHD was associated with
more pervasive impairment in that both ADHD groups
experienced significant impairment in at least twice as
many of the 15 domains as did SCT cases. Regression
analyses found that ADHD symptom dimensions,
especially IN, contributed markedly more variance to
impairment in the Home-School domains than does
HI or SCT. HI, in contrast, contributes more to
Community-Leisure impairments, and to an even lesser
degree so does SCT. Just as in adults (Barkley, 2011),
ADHD in children is a more severely and pervasively
impairing disorder than is SCT. But unlike the earlier
adult study, SCT was not found to be more impairing
than ADHD in educational settings. Again, SCT seems
to be a distinct condition from ADHD in the impair-
ments with which it is associated.

The present study is unique in being the first to exam-
ine the comorbidity of SCT relative to ADHD across so
wide a variety of specific developmental, learning, and
psychiatric disorders. Both SCT and ADHD were asso-
ciated with elevated rates of comorbidity for 11 of the 17
disorders studied here. But SCT was not associated with
higher rates of reading or math disorders, hearing
impairment, oppositional defiant, anxiety, or bipolar
disorder diagnoses than the controls, whereas ADHD
certainly was so for all of these disorders except hearing
impairments. Unlike ADHD, both SCT groups had
higher rates of depression than either the controls or
ADHD only groups. Where SCT existed with ADHD,
it was associated with higher rates of comorbidity for
most disorders than was either disorder alone. These
findings may help to explain the earlier findings that
SCT is more strongly associated with internalizing types
of symptoms than is ADHD in that it may be the link of
SCT with depression more than with anxiety that
accounts for that earlier association.

The comorbidity of SCT with ADHD created a much
worse condition than was the case for either disorder
alone and especially relative to SCT only cases. This
might suggest an additive effect of each disorder when
it exists with the other as if each was a distinct disorder
that rendered greater risks when comorbid. However,
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this pattern also could have arisen merely as a function
of symptom severity. Comorbid cases had more
symptoms of both disorders than was true for each
specific disorder group.

Several limitations in these methods are worth not-
ing. One was the exclusive reliance on parental reports
of prior professional diagnoses that may not correspond
to diagnoses given by official criteria for diagnosing
such disorders. Even so, as an initial attempt to study
comorbidity in a general population sample, such par-
ental reports can serve as a first proxy for the existence
of such disorders until research using more rigorous cri-
teria for assigning such diagnoses can be done. Likewise,
the ADHD and SCT groups were not selected for meet-
ing clinical diagnostic criteria but for having high symp-
tom ratings and thus may not be directly comparable to
a clinical diagnosis. Another limitation was the exclusive
reliance on parents for the dependent measures rather
than using multiple sources for those constructs. A
further limitation was the inability to examine possible
ethnic differences given the relatively small samples of
non-White participants. However, the general sample
is at least representative of the proportion of various
ethnic groups in the United States as was intended to
be the case.

Several clinical implications arise from these findings.
First, though not definitive, the general pattern of find-
ings here is one of SCT being a relatively distinct dis-
order from ADHD. SCT possesses a unique set of
symptom dimensions and shows different clinical corre-
lates in EF deficits, psychosocial impairments, and vari-
ous professional diagnoses. This should encourage
clinicians to view SCT as a separate disorder and assess
for degree of SCT in clinical cases. Clinicians should not
assume that all inattention reflects ADHD and so misat-
tribute all clinical findings to ADHD. Clinicians can
also expect to see pure cases of SCT that are not comor-
bid with ADHD. They are not just milder types of the
IN subtype of ADHD (or ADD without Hyperactivity).
SCT is generally not a disorder of EF as is ADHD and
has different risks for psychosocial impairment (sports,
social, leisure, community domains) than does ADHD.
It also seems likely that the relatively distinctive nature
of SCT may imply that different treatments might need
to be developed for this type of inattention apart from
those traditionally used to manage ADHD.
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