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Abstract Adolescents with Sluggish Cognitive Tempo
(SCT) exhibit symptoms of slowness, mental confusion,
excessive daydreaming, low motivation, and drowsiness/
sleepiness. Although many symptoms of SCT reflect inter-
nalizing states, no study has evaluated the clinical utility
of self-report of SCT in an attention-deficit/hyperactivity
disorder (ADHD) sample. Furthermore, it remains unclear
whether SCT is best conceptualized as a unidimensional or
multidimensional construct. In a sample of 262 adolescents
comprehensively diagnosed with ADHD, the present study
used adolescent- and parent reports of SCT to evaluate the
predictive utility of a general SCT factor from a bifactor
modeling approach compared the utility of three specific
SCT factors (slow, sleepy, and daydreamer) for predicting
academic impairment and internalizing psychopathology.
Overall, a multidimensional framework of SCT was sup-
ported, with the three SCT factors differentially predict-
ing impairment and in one case (school grades), predicting
impairment when the general factor did not. Consistent
with prior research, SCT slow behaviors appear to be most
strongly associated with impairment, predicting both aca-
demic impairment and internalizing psychopathology. Par-
ent report of SCT was most useful for predicting academic
functioning, whereas youth self-report was important for
predicting anxiety and depression. Implications of the find-
ings for the assessment and potential treatment of SCT are
discussed.
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Introduction

The construct of Sluggish Cognitive Tempo (SCT) includes
symptoms of slowness, mental confusion or “fogginess”,
excessive daydreaming, low motivation, and drowsiness
[1]. Although it is becoming evident that SCT symptoms are
present in a variety of populations [2], SCT has primarily
been studied in youth with attention-deficit/hyperactivity
disorder (ADHD; [2]). Within ADHD samples, there is
compelling evidence to support the reliability of SCT and
that SCT and ADHD symptoms are related but distinct [1].
Despite rapid growth of the literature on SCT in youth with
ADHD, multiple key questions about the measurement
of SCT remain unanswered. First, there continues to be
debate about whether SCT is best conceptualized as a
unidimensional or multidimensional construct, and there
are factor analytic findings supporting both [3—8]. As such,
it is important to understand whether conceptualizing
SCT as multiple distinct factors is clinically useful,
with specific factors exhibiting unique associations with
impairment. Second, it remains unclear what source(s)
are best for obtaining information about SCT. SCT is
moderately associated with internalizing symptoms [9],
and it is possible that youth self-report may be the ideal
for measuring what is largely an internal state. However,
to date, there has been no research on how self-report of
SCT in youth with ADHD is related to impairment. In
sum, research is needed to evaluate the clinical utility of
assessing SCT multidimensionally and from the youth’s
perspective.
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Factor structure of SCT

One of the more widely used SCT measures, the 14-item
Penny and colleagues [10] scale, includes three separate
factors. Specifically, an exploratory factor analysis (EFA)
of parent-reported SCT on this scale revealed three dimen-
sions: slow (e.g., “is slow or delayed in completing tasks”),
sleepy (e.g., “seems drowsy”), and daydreamer (e.g., “gets
lost in his or her own thoughts™”) [10]. Similar results were
found in a clinic-referred sample with teacher report of this
scale [11]. However, these analyses were conducted using
exploratory methods that had no a priori hypotheses and
are data driven [12, 13], so these factor structures may not
generalize to other samples. Recently, Smith and colleagues
[7] used confirmatory factor analysis (CFA) and bifac-
tor modeling to compare one (total SCT score), two (slow
and sleepy/daydreamer), and three (slow, sleepy, and day-
dreamer) factor structures for parent- and self-report using
this same measure in a sample of adolescents with ADHD.
The CFA with the three-factor structure was the best fitting
model for both parent- and self-report of SCT. The bifac-
tor model also demonstrated excellent fit, and suggested
that the specific factors were not reliable enough to be con-
sidered separately. Smith et al. [7] concluded that given the
mixed evidence supporting uni- and multidimensional fac-
tor structures for SCT, that decisions should be made based
upon clinical utility, and whether the specific factors differ-
entially and consistently predicted impairment.

Multidimensional associations with impairment

There are numerous studies showing that SCT symptoms
in general (i.e., total scores) are associated with functional
impairment above and beyond the impact of ADHD
symptoms [8, 14-16]. In particular, SCT seems to be
associated with internalizing problems (e.g., anxiety and
depression; [4, 14, 17, 18]), as well as with the academic
(e.g., homework and grades; [19]) domain. To date, two
studies have evaluated whether specific SCT factors
differentially predict impairment [4, 19].

Fenollar Cortés and colleagues [4] separated SCT into
two dimensions; SCT-inconsistent alertness (SCT-IA, e.g.,
daydreaming, losing one’s train of through) and SCT slow-
ness (SCT-S, e.g., slowed thinking, drowsiness). Fenollar
Cortés et al.’s study [4] is the only study to date to evalu-
ate associations between depression and multiple factors
of SCT, finding that only SCT-S was positively associated
with depression. Only one study has evaluated associations
between SCT measured multidimensionally and academic
impairment. In a sample of 52 adolescents diagnosed with
ADHD, Langberg et al. [19] found that parent-rated SCT-
slow and teacher-rated SCT-low initiation/persistence (e.g.,
slow movement; is apathetic; lacks motivation to complete
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work) predicted multiple aspects of academic impairment
above and beyond ADHD and the other SCT factors (three-
factor structure was used). Importantly, some of the find-
ings were cross-rater (e.g., parent rated SCT-slow predict-
ing teacher-rated academic impairment) and one association
was with a non-rating metric (teacher-rated SCT-low initia-
tion/persistence predicted school grades). Accordingly, in
two relatively small samples, there is some evidence that
viewing SCT as multidimensional may have clinical util-
ity. However, neither of these studies included self-report of
SCT in predicting impairment and none compared the util-
ity of the specific factors to the utility of a bifactor or total
score approach.

Utility of self-report

Since SCT has mainly been studied in ADHD samples, and
the gold-standard measurement for ADHD relies on parent
and teacher ratings [20], there has been minimal examina-
tion of self-reported SCT. However, self-report is consid-
ered the best source of information regarding internalizing
conditions [21, 22], and SCT is moderately correlated with
internalizing symptoms [1]. In the only study to explore how
self-report of SCT is related to impairment, Becker et al.
[23] found in a general school sample that self-reported
SCT symptoms were significantly associated with poorer
self-report of academic functioning above and beyond
demographic factors and other psychopathology, but were
not significantly associated with teacher-rated academic
functioning [23]. However, the authors only evaluated the
associations between an SCT total score and impairment,
and prior evidence suggests that specific aspects of SCT are
most highly associated with academic functioning [19]. In
sum, important next steps include evaluating the association
between impairment and SCT defined multidimensionally
in an ADHD sample and with SCT assessed from both the
self and parent perspective.

Present study

Accordingly, the primary goal of the present study was to
evaluate associations between the general factor of SCT
and the specific factors of slow, sleepy, and daydreamer as
rated by both parents and youth with ratings and objective
indicators of functional impairment and psychopathology.
Specifically, associations with anxiety, depression, and
academic functioning were examined while controlling for
the influence of ADHD symptoms. This is the first study
to examine associations between self-report of SCT and
impairment and psychopathology in an ADHD sample.
Although accumulating evidence suggests that SCT symp-
toms are present in a variety of populations [1], evaluation
of SCT within ADHD samples remains important as SCT
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may be more common in ADHD samples and could have a
different etiology and outcomes given the existing deficits
seen with ADHD. The previously validated structure of the
Penny et al. measure [7, 10, 23] was used to assess associa-
tions with impairment, including associations with both the
general factor and specific factors.

The present study focused on academic outcomes
because of emerging evidence that SCT symptoms are
particularly impairing for academic functioning, and
because the mechanisms thought to underlie SCT (e.g.,
slow thought processes, lack of initiative, and low motiva-
tion) seem particularly relevant for academic achievement.
Consistent with Langberg et al. [19], we predicted that the
SCT-daydreamer factor would predict academic function-
ing as measured by grades, while SCT-Slow would predict
teacher-rated homework problems. This is the first study to
assess associations with academic functioning from both
the parent and adolescent perspective. However, Smith
et al.’s [7] invariance testing with this measure suggested
that both reporters could provide unique information for
SCT. Accordingly, we predicted that both parent and ado-
lescent reports of SCT would predict academic outcomes.
The present study focused on internalizing psychopathol-
ogy because of emerging evidence that SCT symptoms and
internalizing symptoms are significantly associated and
may share a common etiology. Specifically, aspects of SCT
include apathy, decreased effort, and lack of interest in
activities, which are also core aspects of internalizing psy-
chopathology. Given that internalizing symptoms are often
covert, self-report is considered most “accurate,” and best-
practice recommendations emphasize self-report in assess-
ing internalizing symptoms [21, 22]. As SCT includes
internalizing states, we hypothesized that self-report of
SCT would account for a greater proportion of the variance
than parent report in predicting symptoms of anxiety and
depression. Consistent with Fenollar Cortés et al. [4], we
predicted that the SCT-Slow factor would be most strongly
associated with higher levels of depression and anxiety.

Methods

Participants were 262 middle-school age adolescents (boys
193, girls 69) in grades 6-8 (ages 10-15; M = 11.95,
SD = 1.05) who were comprehensively diagnosed with
ADHD. Participants were recruited from six public middle
schools in the Eastern United States. Demographics for the
sample can be found in Table 1. The sample was diverse,
with parents identifying 30.2% of the youth as African
American (n = 79), 10.3% identified as Biracial (n = 27),
56.5% identified as White (n = 148), 2.3% identified with
another race (n = 6), and two participants chose not to
respond. Per procedures described next; 171 participants
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Table 1 Demographics
Characteristics Mean (SD)
Age 11.95 (1.05)
1Q 98.96 (12.58)
Median
Family income 62,500
Percent
Sex
Female 26.3
Male 73.7
Race
African American 30.2
Biracial 10.3
White 56.5
Other 2.3
ADHD presentation
ADHD-IA 65.3
ADHD-C 34.7
Medication status
Medication for ADHD 54.7

SD standard deviation, IQ standardized intelligence score from
Wechsler Intelligence Scale for Children, Fourth Edition, ADHD-IA
ADHD-inattentive presentation, ADHD-C ADHD-combined presen-
tation. Income presented in US dollars

(65.3%) were diagnosed with ADHD Predominantly
Inattentive Presentation (ADHD-IA) and 91 (34.7%) were
diagnosed with ADHD Combined Presentation (ADHD-C).

Procedure

Participants who provided data for the current study were
recruited as part of a larger study evaluating school-based
intervention programs for adolescents with ADHD. All data
evaluated in the present study were collected at baseline,
prior to participants receiving any intervention. Recruitment
methods included study announcement letters mailed to all
parents at participating middle schools, flyers posted in
each school, and direct referral by school staff. Interested
parents completed a phone screen that included rating their
child on each of the nine DSM-5 ADHD-IA symptoms on a
4-point Likert scale (0 = rarely, 1 = sometimes, 2 = often,
3 = very often). If a parent reported that their child had a
previous diagnosis of ADHD or they endorsed the presence
of at least four of nine ADHD-IA symptoms at clinically
significant levels (i.e., “often” or “very often”), a full
in-person evaluation was scheduled.

During the inclusion/exclusion evaluation, adolescents
and parents/guardians independently were administered
the Parent Children’s Interview for Psychiatric Syndromes
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(P-ChIPS; [24]), a structured diagnostic interview which
was administered by a doctoral student supervised by a
licensed clinical psychologist. In addition, parents and
adolescents completed the Behavior Assessment System
for Children, Second Edition (BASC-2; [25]), a measure
designed to broadly screen for behavioral or mood
problems in children. Parents and at least one teacher
of each student also completed the Vanderbilt ADHD
diagnostic rating scale ([26]), which is a 45-item measure
that assesses symptoms of ADHD, oppositional defiant
disorder (ODD), and conduct disorder (CD). Finally,
adolescents were administered a brief battery assessing
their cognitive and academic achievement abilities,
including four subtests from the Wechsler Intelligence
Scale for Children, Fourth Edition (WISC-IV; [27]), and
seven subtests from the Wechsler Individual Achievement
Test, Third Edition (WIAT-III; [28]).

Participants were considered eligible for the study if they
met five criteria: (1) attended a participating middle school;
(2) met full DSM-5 diagnostic criteria for ADHD-IA or
ADHD-C presentation based on the combination of parent
report on the P-ChIPS and teacher report; (3) experienced
significant impairment due to ADHD symptoms based
on parent and/or teacher report; (4) had an estimated full
scale IQ (FSIQ) of at least 80 according to performance on
the WISC-IV; and (5) did not meet diagnostic criteria for
any bipolar disorder, psychosis, or obsessive—compulsive
disorder (OCD) according to parent report on the P-ChIPS.
To maximize generalizability, students with comorbid
diagnoses of ODD, CD, and anxiety and mood disorders
were allowed to participate in the study. Parent report on
the P-ChIPS was used for externalizing comorbidities,
with 30.6% meeting criteria for ODD, 3.2% for CD,
while child report on the ChIPS was used for internalizing
comorbidities, with 25.4% meeting for an anxiety disorder
and 5.3% for depression.

Measures

Participants’ parents/guardians completed a demographics
questionnaire at the study baseline that included
information on sex, race/ethnicity, grade in school, parent
education and income, and ADHD medication status.

Children’s interview for psychiatric syndromes (ChIPS)

The ChIPS [24] is a structured diagnostic interview for
administration to parents and children (children ages 6—18)
and has a parent (P-ChIPS) and child version (ChIPS). The
ChIPS has shown high internal consistency and test-retest
reliability [29] and high convergent validity in relation
to the diagnostic interview for children and adolescents-
revised-child version (DICA-R-C) [29]. A recent review
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of child and adolescent diagnostic interviews [30] found
five separate studies documenting that the ChIPS has
good concurrent validity with other validated diagnostic
interviews, including the DICA-R-C and the schedule
for affective disorders and schizophrenia for school aged
children (K-SADS). Furthermore, the ChIPS has good
construct validity, with the percent of agreement between
a consensus panel of child psychopathology experts and
the results from ChIPS interviews ranging from 97.5
to 100%. Sensitivity averaged 87% across diagnostic
categories and specificity averaged 76%, with sensitivity
and specificity for attention deficit disorder being 100 and
449, respectively [29].

Vanderbilt ADHD diagnostic rating scale (VADRS)

The VADRS is a DSM-IV-based scale that includes all 18
DSM-1IV symptoms of ADHD. Parents and teachers rate
how frequently each symptom occurs on a four-point Lik-
ert scale (0 = never, 1 = occasionally, 2 = often, 3 = very
often). The VADRS produces an inattention score (sum of
the nine inattention items) and a hyperactivity/impulsivity
score (sum of the nine hyperactive/impulsive items). The
VADRS has excellent psychometric properties [26]. In the
present study, internal consistencies were: ADHD inatten-
tion ¢ = 0.87, ADHD hyperactivity-impulsivity « = 0.90,
ODD/CP o = 0.87, and anxiety/depression o = 0.87.

Sluggish Cognitive Tempo scale

The parent and self-report versions of the Penny et al.
[10] SCT Scale were used in this study. The SCT scale
consists of 14 items that are each rated on a four-point
scale from 0 = never to 3 = very often. As described
above, confirmatory factor analyses have identified three
factors for the parent- and self-report versions: slow,
sleepy, and daydreamer [7]. CFAs were conducted on an
ADHD adolescent sample. The parent-report three-factor
model had adequate fit (RMSEA = 0.118, CFI = 0.928,
TLI = 0.912) and was significantly better than a one-
or two-factor model, while the self-report three-factor
model had excellent fit (RMSEA = 0.053, CFI = 0.979,
TLI = 0.970) and was significantly better than a one- or
two-factor model according to Chi-square difference testing
[7]. These findings suggest a three-factor model best fits the
scale. Invariance testing on this same group suggests that
parent- and self-report may provide unique information, as
parent- and self-reports were not invariant [7]. Test-retest
reliability estimates range from 0.70 to 0.87 for the parent-
report version. As in Becker et al. and Smith et al. [7, 23],
the parent-report scale was modified for use as a self-report
measure in the present study (e.g., instead of “does your
child...”, “do you...”). Each of the 14 items were changed
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to reflect the first person, and items were kept as similar
as possible to the original parent-report version, but some
words were changed to make it more understandable
for children (e.g., instead of “lethargic” use “don’t have
energy”). In the present study, internal consistencies for
parent and child total scores were o = 0.87 and o = 0.86,
respectively. Internal consistencies for the subscales were
a = 0.800, « = 0.860, and « = 0.834 for parent-report, and
a=0.712, « = 0.796, and o = 0.751 for self-report, for the
slow, sleepy, and daydreamer subscales, respectively.

Grades

Grade point average (GPA) is a standardized numerical
measure of aggregated grades from a student’s courses
within a given time period. GPA is on a four-point scale,
with higher numbers indicating better grades (4.0 = A,
3.0 =B, 20 = C, and 1.0 = D). In the current study,
grades from four core subjects (i.e., mathematics, English,
science, and social studies) were collected and converted
into the four-point scale. These converted grades were
then averaged over the same semester that the evaluation
appointment was conducted.

Homework Performance Questionnaire (HPQ)

The Homework Performance Questionnaire (HPQ; [31]) is
a 22-item rating scale that assesses a student’s homework
behavior. Higher scores on the HPQ indicate a better home-
work performance. The HPQ relies on teacher report and
is, therefore, useful for cross-rater academic analyses. The
HPQ has previously demonstrated high internal consistency
(¢ = 0.85-0.91) and 2-week test—retest reliability [31]. For
the current study, two teachers rated student’s homework
behaviors, and scores were averaged across the teachers.

Behavior assessment system for children, second edition
(BASC-2)

The BASC-2 is a widely used, multi-dimensional clinical
assessment tool that includes self-report and informant-
based report forms to evaluate a wide range of behavioral
and emotional experiences of youth. In the current study,
parents and adolescents completed the BASC-2 [25]. Some
items assess the frequency of experiences (rated from
0 = never to 3 = almost always), while others are true/false
questions assessing the presence of thoughts and behaviors.
The BASC-2 is widely used in mental health and educa-
tional settings, and has been normed on a large representa-
tive sample [25]. T scores representing age-normed domain
scores were used for this study. T scores reflect a continu-
ous distribution within the population, with a mean of 50
and a standard deviation of 10. BASC-2 authors suggest

that T scores over 60 (i.e., scores above the 86th percentile
of the normative sample) represent potentially meaningful
clinical elevations. In the current study, scales of particular
interest were the anxiety and depression scales. For anxiety,
self-report consists of 13 items (e.g., “I get nervous”). For
depression, self-report consists of 12 or 13 child and adoles-
cent versions, respectively, including items such as “I feel
sad.” Given the differences across the child and adolescent
versions for the interpersonal relations scale and the depres-
sion scale, T scores will be used in all analyses with the
BASC to standardize across versions.

Data analysis

To assess the external validity of SCT, multiple
regression analyses were conducted. Because ADHD
symptoms are known to be associated with impairment,
parent-rated ADHD symptoms were entered into the
model as a covariate. Two regressions were conducted
for each outcome (academic, anxiety, and depression):
(1) including both parent- and self-reports of the general
SCT factor and (2) including both parent- and self-reports
of the specific factors. For the subscales on the BASC-
2, T scores were used to standardize across the child and
adolescent versions. In addition, the multicollinearity
of these predictors (ADHD, SCT, sleepy, slow, and
daydreamer) was examined. If two variables are closely
related, then any potential effect of one predictor could
be artificially reduced by the presence of the collinear
variable in the model. To this point, it was not possible to
test the predictive utility of the specific factors above and
beyond the general factor of SCT due to multicollinearity.
To test for multicollinearity, the variance inflation factor
(VIF) was calculated for each predictor in the models,
with VIFs greater than 10 indicating multicollinearity.

Results

For all data, assumptions of univariate and multivariate
normality, linearity, and normally distributed errors were
checked and met.

Academic functioning

The model including ADHD symptoms and the par-
ent- and self-report SCT general factors in predicting
teacher-rated homework performance was significant,
F(4, 209) = 2.96, p = 0.021, R* = 0.053. Parent report
of SCT was the only significant individual variable in
the model, 8 = —0.219, #(209) = —2.82, semi-partial
2 = 0.036, p = 0.001. The regression analysis with the
specific SCT factors, slow, sleepy, and daydreamer, and
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ADHD symptoms predicting teacher-rated homework
performance was also significant, F(8, 205) = 2.56,
p = 0.011, R?> = 0.091. However, only the parent-
reported slow factor B = —0.209, #205) = —2.24, semi-
partial 72 = 0.022, p = 0.026 was a significant predic-
tor of homework performance over and above the other
subscales. The model evaluating whether the general con-
struct of parent- and self-report SCT predicted GPA was
not significant, F(4, 210) = 1.55, p = 0.19. When input-
ting the specific factors of Slow, Sleepy, and Daydreamer
as predictors with ADHD symptoms, the model was sig-
nificant, F(8, 206) = 4.60, p < 0.001, R* = 0.152. Two
of the parent-rated specific factors, Slow g8 = —0.377,
1(206) = —4.29, semi-partial ? = 0.076, p < 0.001
and daydreamer g = 0.302, #(206) = 4.06, semi-partial
r? = 0.068, p < 0.001, were significant individual predic-
tors. It is important to note that the slow factor was nega-
tively associated with grades while the daydreamer factor
was positively associated with grades.

Internalizing symptoms

The model with the SCT general factors and ADHD
symptoms predicting anxiety was significant, F(4,
232) = 23.76, p < 0.001, R> = 0.291, with both
parent-3 = —0.174, #232) = —2.73, semi-partial
? = 0.023, p = 0.007 and self-report SCT B = 0.532,
1(232) = 9.49, semi-partial = 0.276, p < 0.001 signifi-
cantly predicting anxiety. The model with the slow, sleepy,
and daydreamer specific factors and ADHD symptoms was
also significant, F(8, 228) = 12.98, R?>=0.313, p <0.001.
Each of the self-reported SCT factors predicted anxiety,
slow, B = 0.191, #(228) = 2.58, semi-partial = 0.020,
p = 0.011, sleepy, B = 0.195, #228) = 2.65, semi-par-
tial 7 = 0.021, p = 0.009 and daydreamer, g = 0.251,
1(228) = 3.57, semi-partial ? = 0.038, p < 0.001, and
parent-reported sleepy 8 = —0.135, #(232) = —2.14, semi-
partial * = 0.016, p = 0.033 also predicted anxiety over
the parent-reported slow and daydreamer factors. The
model with the general SCT factors and ADHD symptoms
predicting depression was significant, F(4, 232) = 17.99,
p < 0.001, R? = 0.237. Only self-report of SCT signifi-
cantly predicted depression, 8 = 0.481, #324) = 8.28,
semi-partial 7> = 0.226, p < 0.001. The regression with
the specific factors of SCT and ADHD symptoms pre-
dicting depression was also significant, F(8, 228) = 9.34,
p < 0.001, R? = 0.247, self-reported slow, g = 0.258,
1#(228) = 3.34, semi-partial * = .037, p = 0.001 and day-
dreamer g = 0.232, #(228) = 3.16, semi-partial = 0.033,
p = 0.002 were the only significant individual predictors
of depression over and above the Sleepy factor and parent-
reported factors.

@ Springer

Discussion

This was the first study to evaluate how multiple factors of
SCT, measured from both the self- and parent perspectives,
were related to academic impairment and psychopathology
in an ADHD sample. Given that two studies using bifactor
modeling have found the specific factor scores unreliable
statistically [7, 23], yet many studies have suggested that
SCT is multidimensional (e.g., 34, 6, 10-11), it is important
to evaluate whether the specific factors of SCT have clinical
utility in predicting outcomes. It is also important to evaluate
what source of information, parent- or self-reports, has
the greatest predictive power. Parent but not self-report of
SCT predicted academic impairment. Importantly, these
associations included cross-rater findings and associations
with more objective outcomes. What is perhaps most
noteworthy is that the general SCT factor did not predict
GPA, but taking a multidimensional approach, the parent-
rated Slow factor predicted GPA impairment over the
parent-reported Sleep factor and three self-reported factors.
In contrast to the findings with academic functioning, youth
self-report of SCT was most important in predicting anxiety
and depression. Furthermore, the models accounted for
relatively high levels of variance, 29.1 and 23.7%, for anxiety
and depression, respectively.

Overall, the findings suggest that there is clinical util-
ity in considering SCT as multidimensional, as the specific
factors differentially predicted outcomes. This is now the
second study to find that the SCT-Slow factor is uniquely
related to academic impairment [19]. Although little is
known about the etiology of each distinct factor of SCT, one
possible explanation is underlying executive functioning
(EF) deficits [1, 8, 32, 33]. In the only study to date to exam-
ine associations between specific factors of SCT and EF, the
parent-reported SCT Slow factor predicted both parent- and
teacher-reported metacognitive EF deficits (e.g., working
memory, managing task demands, material organization,
and self-monitoring) above and beyond demographics and
ADHD symptoms [32]. Consistent with these findings, the
slow factor includes items such as “lacks initiative to com-
plete work™ and “effort on tasks fades quickly,” which may
represent the underlying metacognitive EF deficits such as
planning, organization, and self-motivation, which can neg-
atively affect academic performance [32, 33]. Furthermore,
it is important to note that the general construct of SCT
did not significantly predict grades, but when the model
included the specific factors, the Slow factor emerged sig-
nificant over and above the other factors. This finding high-
lights the clinical utility of the specific factors.

In contrast to predicting academic impairment, each
self-reported specific factor (Slow, Sleepy, Daydreamer)
predicted higher levels of anxiety, which is consistent with



1147

Eur Child Adolesc Psychiatry (2017) 26:1141-1150

100°0> on[eA d 4. GO'0> oneAa d 4
uorssaxdop da(q ‘Ayorxue xuy ‘rowreaIpAep (g ‘@3eroae jutod opeid ygo 9rodar-juared yg ‘wodor-jies yg ‘oarsindueanoeiedAy QHAY JH-HAJV ‘vonuayeut QHAV VI-GHAV

T8 6L°01 0060 0001 08¥'T 01T¢ 009°¢ 08€°L 9¢ [1K3 8¢°€ 9LL 09LT 0661 UONEBIAS(Q PIEpUB)S
€LLY 8505  01TT 0L8'1 00L'9 OLL'L 0€9°S1 0€1°0€ L9 676 907l LOST 06T°€ 08€°L UBS
I #8650 8500~ 10~ ¥€0°0 0100 LS00 W00 xx11¥0 #+18€°0  #xIEF0  ##¥8Y0 7800 9%0°0 doq
I 1210 6600  8S0°0 8L0°0— 880°0— §90°0~ #+PL¥0 #9TF0  wxP 10 #xE1S°0 101°0 9100 Xuy
[ #8650 0010 #0810~  #4EPC0~  «0LI'0-  ¥10°0 YLOO—  6£00-  OF00— 1#0°0~ €500~ vdo
I 8500~ £9E1°0~  %x90T0—  #x€81°0—  THO0 8200~ 8010~  THOO- 2000 SIT0- oAy OdH
T #4CC€0 #:09Y'0  #x90L°0 LIT0 1800 0600 1110 #+00T°0 #%LTE0 ad aa
T %:99%70  %x08L0 €200 *€ST1°0 *6V1°0 €10 8200 #4910 ud Adsars
T %x1S8°0 6100~ *EP1°0 £9S1°0 9210 #+CTT0 #+LTS0 ud Mo[S
I 9¢00 #1910 #x9L1°0  %T91°0 #+681°0 #%691°0 ud 1DS
T #xEPS0 #4650  %x86L°0 9200 L10°0 ds aa
I #7190 %0980 6000~ €800 S Adaors
[ %+CL80 $00°0— 6800 S Mo[S
I S00°0~ 900 ¥S LS
I #LSE0 IH dHAV
I VI dHAV
daq Xuy VdD oaeDdH dddd ddAdes|s ¥dMolS WA IDS  ¥SAd  YSADR[S  ¥smols  ¥SIDS [HAHAV VIAHAY

XLIJeuw UONR[A1I0) T d[qeL,

pringer

a's



1148

Eur Child Adolesc Psychiatry (2017) 26:1141-1150

the moderate-to-strong bivariate associations, as shown in
Table 2. Consistent with Fenollar Cortés et al. [4], the self-
reported slow factor predicted higher levels of depression,
though the daydreamer factor also predicted depression over
and above the parent-reported factors and self-reported sleepy
factor. As the slow factor may have an underlying EF deficit
in motivation ([32], e.g., “I am not interested in participating
in activities,” “I don’t have the drive to complete my work™),
it is understandable that it would also predict depression,
as depression is often associated with apathy and a lack of
motivation to participate in life events.

There were also some unexpected findings with
the regression analyses. For example, the parent-
reported daydreamer factor predicted higher grade
point averages, which was contrary to hypotheses. This
may be a result of the daydreamer factor containing
only three items, although the reliability for these three
items was sufficient (¢ = 0.83 and o = 0.75 for parent
and self, respectively). Interestingly, when examining
bivariate associations, the daydreamer factor was not
significantly associated with GPA, suggesting that the
positive association is only found when included in the
regression with the other factors. Overall, it is noteworthy
that parent-reported daydreamer did not predict any
impairment/psychopathology except for the unexpected
finding, perhaps suggesting the need to return to a larger
item pool to sufficiently capture the daydreaming aspects
of SCT. In a recent meta-analysis, 13 items were found
to best represent SCT across multiple studies [1]. Adding
items from this list such as “in a fog” or “spacey” that are
not included in the Penny et al. [10] measure daydreamer
factor may improve fit for the parent version and
prediction of impairment. One additional finding that was
not consistent with hypotheses was that parent-reported
slow predicted lower levels of anxiety symptoms.
Anxiety has not previously been examined with specific
factors of SCT, and as such, this finding needs to be
replicated before drawing any conclusions. It appears
that these unexpected findings were not a function of
multicollinearity as all VIFs were less than 10, and
the regression findings were consistent with bivariate
associations. Correlations can be found in Table 2.
Despite these inconsistencies, overall, the results suggest
that viewing SCT as a multidimensional construct may
have clinical utility.

Limitations
The present study should be interpreted in light of several

limitations. The cross-sectional nature of the data does
not allow conclusions to be drawn about causality or the
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direction of the effects regarding SCT, impairment, and
psychopathology. Therefore, it is unclear if SCT caused
academic impairment or anxiety and depression, vice
versa, or a mix of the two. In addition, although the use
of a clinical sample of young adolescents with ADHD
builds on prior work, it is important to note that these
findings may not generalize to younger children or to
adults with ADHD. Overall, SCT research in ADHD and
non-ADHD samples remains important, as there may be
different etiologies and outcomes for individuals with
and without ADHD and SCT symptoms. Finally, the
associations between SCT and anxiety and depression
should be interpreted with caution, because they are
subject to within-source bias. However, depression and
anxiety are best rated in adolescence with self-report [21,
22], so in this case, self-report was prioritized as other
raters (e.g., parents or teachers) may have insufficient
knowledge to rate certain items.

Future directions

If SCT is best conceptualized as multidimensional, latent
profile analyses (LPA) may be helpful in understanding
whether there are naturally occurring SCT symptom
profiles or clusters. It is currently unclear whether there is
variability within SCT, with youth scoring high on some
factors but low on others. For example, perhaps, some
individuals exhibit slow behaviors but do not appear
“sleepy” or to be “daydreaming”. If multiple profiles
emerge, this would have implications for intervention
given the differential associations between the three
SCT factors and domains of impairment. It would
also be important to evaluate whether these profiles
are stable across time, or if similar to ADHD symptom
presentations, change occurs across development [34,
35]. The stability of the profiles created by the LPA could
be analyzed using latent transition analysis (LTA).

At this point, there is compelling evidence that SCT
symptoms predict multiple domains of functional
impairment above and beyond ADHD symptoms, yet to
date, no intervention has been created to specifically target
SCT symptoms. Due to the cognitive, internal aspects
of some SCT symptoms (e.g., fogginess, daydreaming
and losing train of thought), a cognitive-behavioral
intervention approach may be needed. Specifically, it
may be difficult to take a purely behavioral approach
which is common in ADHD treatment, as behavioral
approaches rely on the application of contingencies for
observed behaviors. Behavioral activation may also be
a good strategy to incorporate, as some symptoms, such
as apathy, slow movements, and sleepiness, are similar
to depression, and behavioral activation could help to
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increase motivation for adolescents displaying these
symptoms.

Conclusions

In sum, the findings from this study suggest that a
multidimensional structure of SCT has clinical utility and
that clinicians and researchers should incorporate self-
report into the assessment of SCT. In addition, this study
confirmed that the slow factor is particularly related to
academic impairment, suggesting that these behaviors
may be an important target for academic-skill-related
interventions for adolescents with ADHD.
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