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Abstract
Objective: To conduct a systematic review of the measures designed to assess sluggish cognitive
tempo (SCT) since the first SCT scale using careful test-construction procedures was published in
2009.
Methods: The MEDLINE (PubMed), Embase, PsychINFO, and Web of Science databases were
searched from September 2009 through December 2019. Articles reporting on the reliability (internal
consistency, test-retest, and inter-rater reliability), structural validity (an aspect of construct validity
focused on items’ convergent and discriminant validity), concurrent and longitudinal external validity,
invariance, or intervention/experimental findings were included.
Results: Seventy-six studies met full criteria for data extraction and inclusion. Nine measures for
assessing SCT were identified (seven assessing parent-, teacher-, and/or self-report in children and
two assessing self- and/or collateral-informant report in adults). Each measure has demonstrated
acceptable to excellent reliability. All or at least the majority of SCT items on each measure also had
structural validity (high loadings on an SCT factor and low loadings on an ADHD inattention factor).
Studies have supported the invariance of SCT across sex and time, and there is also initial evidence
of invariance across informants, ADHD and non-ADHD youth, and ADHD presentations. The Child
and Adolescent Behavior Inventory (CABI), Child Concentration Inventory, Second Edition (CCI-2),
and the Barkley Adult ADHD Rating Scale-IV (BAARS-IV) have particularly strong support for
assessing parent/teacher-reported, youth self-reported, and adult self-reported SCT, respectively.
Conclusion: The SCT measures included in this review share numerous positive properties, have
promising psychometric support, and have proven useful for examining the external correlates of SCT
across the life span. Although substantial progress has been made over the last decade, work
remains to be done to further improve the assessment of SCT and key directions for future research
are provided.
Key words: attention-deficit/hyperactivity disorder; measurement; psychopathology; sluggish

cognitive tempo; systematic review
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Lay Summary: It has been a decade since the first sluggish cognitive tempo (SCT) scale using
careful test-construction procedures was published. This systematic review provides an overview of
measures specifically designed to assess SCT that were published since that time. The SCT
measures included in this review share numerous positive properties, have promising psychometric
support, and have proven useful for examining the external correlates of SCT across the life span.
Although substantial progress has been made over the last decade, work remains to be done to

further improve the assessment of SCT and key directions for future research are provided.
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Introduction

Sluggish cognitive tempo (SCT) refers to a set of behavioral symptoms that include excessive
daydreaming, mental confusion and fogginess, being lost in one’s thoughts, and slowed behavior and
thinking.' SCT has historically been studied almost exclusively in the context of attention-
deficit/hyperactivity disorder (ADHD).2 There was initial interest in whether SCT symptoms might
prove useful for defining and identifying a “pure” inattentive subtype or presentation of ADHD,? but
when studies failed to consistently support this possibility*° researchers increasingly turned to
evaluating the extent to which SCT can or should be differentiated from ADHD more broadly.?

In 2016, a meta-analysis of 73 studies examining the factor structure and/or external
correlates of SCT was published.! Strong support was found for 13 SCT constructs/items that in factor
analytic studies consistently loaded on an SCT factor as opposed to an ADHD factor. These 13 SCT
constructs are listed in Table 1 and marked with a double-dagger symbol (¥). Also listed are constructs
that at times have been used to define SCT but were not found in the meta-analysis to load primarily
on an SCT factor (e.g., absentminded, easily bored, low initiative/persistence) and as such are not
likely to be optimal items to include when assessing SCT, at least as distinguishable from ADHD. In
addition, the meta-analysis found SCT to be more strongly associated with internalizing than with
externalizing psychopathologies and to be moderately associated with functional impairment.’

New research indicates that SCT may also be important for clinicians treating children with
ADHD. Recent studies indicate that youth with ADHD who have co-occurring SCT symptoms are less
likely to respond to front-line methylphenidate treatment®’ but may respond to atomoxetine.®® There is
also some indication that children with ADHD and co-occurring SCT symptoms may be less
responsive to evidence-based behavioral treatments for ADHD. ' Although these findings will need to
be replicated before impacting evidence-based clinical practice guidelines, they make clear that SCT
is clinically-relevant and potentially valuable to assess to optimize clinical care for children and
adolescents with ADHD.

Although SCT was initially, and continues to be, examined primarily in the context of ADHD,

this has appreciably begun to shift. In addition to evaluating SCT in community samples, recent
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studies have examined SCT in children and adolescents with autism spectrum disorder,'"'® sleep
disorders,' trauma histories,'® and traumatic brain injuries.' These studies point to the growing
recognition of SCT as important for psychiatry and developmental psychopathology as either a distinct
disorder or a construct of transdiagnostic significance.'”"®

As SCT research advances and expands, a key priority for the field has been to develop
measures that are reliable and valid for the assessment of SCT. For approximately 25 years,
investigators interested in SCT relied on ad hoc items that were not subjected to necessary
psychometric evaluation."? Indeed, many of the studies included in the meta-analysis examining the
empirical differentiation of SCT and ADHD inattention’ had no other option but to assess SCT using
an ad hoc measure and so the meta-analysis examined SCT items but did not examine SCT
measures. However, the state of affairs changed in 2009, when the first rating scale measure
specifically designed to assess SCT using careful test-construction procedures was published.?® That
seminal study launched a rapid escalation in the number of studies developing and evaluating rating
scales for assessing SCT, though a review of these measures has not previously been conducted. It
has now been a decade since that initial SCT measure was published, and this systematic review
provides an overview of measures specifically designed to assess SCT that were published since that
time.

Methods

A systematic search of the literature was completed to identify all studies that included data
relevant to the psychometric properties of measures specifically developed for the assessment of
SCT. Because the first carefully-constructed SCT scale was published in September 2009,2°
computer searches were performed for the dates September 2009 through December 2019 in the
MEDLINE (PubMed), Embase, PsychINFO, and Web of Science databases. “Sluggish cognitive
tempo” was used as the primary search term (see Supplement 1, available online, for additional
information). The reference lists of included studies and reviews''®2! were examined for any

additional papers.
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After duplicate records were removed, the author and another coder independently screened
each title and abstract for meeting the following inclusion criteria: (1) peer-reviewed journal article, (2)
empirical study (not a review, commentary, or letter to the editor), (3) study conducted with human
participants, (4) published in English, and (5) published in an issue or advance online from September
2009 through December 2019. Full texts of the remaining records were further assessed
independently by the author and another coder for inclusion eligibility, including the previous five
inclusion criteria in addition to the study using a measure developed specifically to assess SCT that
had undergone psychometric evaluation, with excellent inter-rater reliability (Cohen’s kappa = 0.93).
For example, studies solely using the Child Behavior Checklist (CBCL)/Teacher’s Report Form (TRF)
measure of SCT were excluded as these scales were not carefully designed to assess SCT
specifically and would not be optimal choices for a researcher or clinician interested in assessing
SCT. The author and another coder then independently coded each study identified for inclusion
using a data extraction form to ensure systematic coding of study characteristics, with disagreement
resolved via discussion. When multiple studies utilized data from the same sample, only the first study
(or the study with the largest sample size) was included for relevant measure characteristics and
psychometric properties, unless subsequent studies included new information (e.g., evaluation of
previously-unexamined psychometric properties; longitudinal analyses).

Results

Included Studies

Figure 1 provides the preferred reporting items for systematic reviews and meta-analyses
(PRISMA) flow diagram. The systematic search identified 274 unique records for title and abstract
screening. Of these, 165 records were retained for full-text screening and 76 met full criteria for data
extraction and inclusion in the review. Among studies excluded from this review, by far the most
common reason was because the study used the CBCL/TRF measure of SCT (n = 39). Details of the
76 included studies are provided in Table S1, available online.

Overview of Measures for Assessing SCT
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Nine SCT rating scales were identified for inclusion. Six are stand-alone SCT scales, 22226
with the remaining three SCT scales embedded in larger measures of adult ADHD symptoms?’ or
child and adolescent psychopathology.?®2?° The SCT items used in each of the identified measures is
summarized in Table 1, and details about the nine measures are provided in Table 2. As shown in
Table 2, the measures had an initial item pool ranging from 9 to 44 items, with the final measures
including 8 to 15 items.

SCT items used in identified measures. Table 1 summarizes the item content for the nine
SCT measures. It is apparent that measures do differ somewhat in their item content. Only the
“‘daydreams” and “sleep/drowsy” domains of SCT are represented in all nine measures, with
“tired/lethargic” and “underactive/slow moving” represented in eight measures and “easily confused”

and “lost in thoughts” represented in seven measures. Three or fewer measures include item content

” ” o« ”

related to “absentminded,” “easily bored,” “low initiative/persistence,” “slow work/task completion,” and
“apathetic/unmotivated”.

Measures for assessing SCT in children and adolescents. Seven of the measures are for
assessing SCT in children and adolescents. These include parent/teacher rating scales,?252%2% youth
self-report scales,?*?% and one scale that has been used across parent, teacher, and youth
informants.?’ Two of the measures?*?® have been updated with more recent versions?>?° based on
items with meta-analytic support for assessing SCT."

As indicated in Table 2, among the parent and teacher measures, the Child and Adolescent
Behavior Inventory (CABI)?*2° has been used with the largest number of participants, the Child and
Adolescent Disruptive Behavior Inventory (CADBI)?® has been used in the most countries and sample
types, and the Penny SCT Scale® has been used in the most samples. Fewer studies have examined
the youth self-report measures, with the Child Concentration Inventory, Second Edition (CCI-2)?° used
with the largest number of participants and in the most samples.

Measures for assessing SCT in adults. Two of the measures are for assessing SCT in

adults. The Barkley ADHD Adult Rating Scale-IV (BAARS-IV)?” was validated as a self-report scale of

current SCT symptoms and the collateral informant scale has also been used.?!*2 The BAARS-IV also
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includes a clinician-assessed version and forms for retrospectively assessing childhood SCT, though
these have yet to be empirically evaluated. The Adult Concentration Inventory (ACI)? is an adult self-
report scale that also includes items assessing SCT-related impairment, though the impairment items
remain unexamined.

As indicated in Table 2, the ACI??> has been used with the largest number of participants,
though the BAARS-IV? has been used in a larger number of samples, sample types, and countries,
and with a wider age span.

Internal Validity

Table 3 summarizes evidence for the internal validity of the nine SCT measures.

Structural validity (construct validity). All nine measures had at least a subset of items that
demonstrated structural validity. That is, studies have examined whether the SCT had high loadings
on an SCT factor (convergent validity) and low loadings on an ADHD-IN factor or other factor
(discriminant validity). See Table 3 and Table S1, available online, for details.

In considering parent/teacher ratings of SCT, one study has examined the structural validity of
the K-SCT.%6 In a sample of children with ADHD predominantly inattentive type, 15 SCT items from an
initial pool of 44 items comprised the final K-SCT measure.?® Three studies have examined the
structural validity of the CABI, with consistent findings across community-based and nationally-
representative studies conducted in the United States and Spain and using both parent (mother and
father) and teacher informants.?303 Studies using the CADBI, a predecessor to the CABI, found a
smaller SCT item set to demonstrate structural validity in community samples across parent (mother
and father) and teacher informants in Spain3* compared to the original validation study of parent and
teacher ratings in the United States?® and studies in Chile*® and Nepal.*® The structural validity of the
BSCTS-CA has been examined in two studies, with slightly different SCT subscales in the original
validation study of a nationally representative sample of children and adolescents in the United
States?® and a subsequent study in Turkey.3”* Similarly, the Penny SCT Scale has demonstrated
different findings in the original community sample?° and a subsequent clinic-referred sample.3® Of

note, both studies examining the structural validity of the Penny measure found that a number of the
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retained SCT items (assessing slow task completion, apathy, low motivation, lacking initiative, effort
on tasks fading quickly, and needing extra time for assignments) to load with ADHD-IN.2°° For this
reason, some recent studies*®*? have used a modified Penny measure using only the items from the
scale that were found to be strong SCT items in the 2016 meta-analysis' (see Table S1, available
online, for details).

In considering youth self-report ratings of SCT, the CCI-2 has been examined in two studies.
In a large community sample of Spanish children, 15 CCI-2 items loaded strongly on the SCT factor.®
A subsequent study of adolescents with and without ADHD in the United States found 13 of the 15
CCI-2 items demonstrate discriminant validity from adolescent self-reported ADHD-IN.** One study
has examined the structural validity of the CCI,?* the predecessor to the CCI-2, finding CCI scores to
be distinct from teacher-rated ADHD inattention as well as child-rated anxiety and depression in a
study of school-aged children. The self-report version of the Penny scale has been shown to be
empirically distinct from self-reported anxiety, depression, and daytime sleepiness in adolescents with
ADHD.* No study was identified that has examined whether the SCT items on the self-report version
of the Penny scale demonstrate discriminant validity from self-reported ADHD inattention items.

In considering adult self-report of SCT, the structural validity of the ACI has been examined in
one study which found 10 SCT items to be empirically distinct from both ADHD inattention and
internalizing symptoms in a large sample of college students.?? The structural validity of the BAARS-IV
has been examined in four studies.?”4>4’ First, in a nationally representative sample of United States
adults, 9 SCT items were distinct from ADHD symptom dimensions.?’” In a sample of college students,
the BAARS-IV SCT scale was shown to be distinct from ADHD dimensions*® and daytime
sleepiness.*® In contrast, a study of adults in Japan found 5 of the 9 BAARS-IV SCT items to be
empirically distinct from ADHD inattention items.*’

Dimensionality of SCT. As summarized in Tables 2 and 3 (with study-specific details
provided in Table S1, available online), six of the nine included scales report and/or recommend a
single, total SCT score be used. This includes the ACI and BAARS-IV adult self-report measures, the

CClI and CCI-2 youth self-report measures, and the parent/teacher-report CABI and CADBI. However,
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there have been studies that examined SCT items in isolation of other psychopathology items and
identified subscales for the self- and collateral-report versions of the BAARS-IV?®' and the parent-
report version of the CADBI.*®

The other three measures (BSCTS-CA, K-SCT, Penny) reported a two- or three-factor
structure of SCT, with each measure finding support for a daydreaming and sluggish/sleepy factor.
The K-SCT also found support for a working memory problems factor, including items related to
mental confusion and losing train of thought.?® The Penny measure has found support for a Slow/Low
Initiative factor with items that generally load with ADHD-IN as opposed to on a distinct SCT
factor.20-3°

Reliability. Identified studies reported on measures’ internal consistency, test-retest reliability,
and inter-rater reliability.

Internal consistency. Internal consistency reliability has been examined for all nine SCT
measures, and all measures and their scores (total scores and, if applicable, subscales)
demonstrated adequate internal consistency (all >.70 and most >.80; see Table 3).

Test-retest reliability. As summarized in Table 3, test-retest reliability has been reported for
six of the nine SCT measures. The BAARS-IV, BSCTS-CA, CABI, CADBI, and CCI-2 each had
acceptable test-retest reliability (>.70) over time periods ranging from one to six weeks. The parent
version of the Penny SCT scale total score and subscales also had high test-retest reliability over a
12-week period.?° In addition, although not a direct measure of test-retest reliability, findings with the
CADBI indicate that SCT is more trait-like than state-like.*°

Inter-rater reliability. Inter-rater reliability has been reported for all of the SCT measures, as
summarized in Table 3 and detailed in Table S1, available online. High inter-rater reliability has been
found for within-setting informants (e.g., fathers with mothers, primary teachers with teachers’ aides)
and small-to-moderate inter-rater reliability has been found for across-setting informants (e.g., parents
with teachers). Moderate-to-large inter-rater reliability has also been found for self-reported SCT with
other informants (e.g., parent-report with youth self-report; adult self-report with collateral-informant

report).
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The extant inter-rater reliabilities also offer some evidence of associations between different
SCT measures (see Table S1, available online). Studies have found parent- and teacher-reported
SCT on the CABI to be moderately-to-strongly correlated with youth self-reported SCT on the CCI-2.
258051 Teacher ratings on the Penny SCT scale have also been found to be moderately-to-strongly
correlated with youth self-report ratings on the CCI.2*42No studies were identified that included
different SCT measures completed by the same informant.

External Validity

Table 3 also summarizes evidence for the external validity of the nine SCT measures. Only
primary findings, focused on unique effects of incremental validity (typically controlling for ADHD-IN
but sometimes demographics or other psychopathology dimensions), are reviewed in this section and
in Table 3 given space considerations and the importance of establishing unique associations beyond
bivariate correlations.

Cross-sectional associations. Collectively, the SCT measures have been examined in
relation to a range of functioning domains, typically by evaluating incremental validity in whether SCT
symptoms are uniquely associated with functioning above and beyond ADHD-IN symptoms (and
sometimes other psychopathology dimensions also). As summarized in Table 3, studies most
consistently find SCT to be uniquely associated with higher internalizing problems (e.g., anxiety,
depression, suicidal ideation),20-22:24.26.28-30,32,34-36,38,43,45,47.52-58 |q\yer externalizing problems (e.g.,
hyperactivity-impulsivity, oppositional defiant disorder symptoms),20:28-30.33.34,36:47.53.55-59 gnd more social
difficulties (e.g., global social impairment, withdrawal, conflicted shyness).?426:28-30,33,36,38,42,53,54,58-60
Although examined in fewer studies, there is some indication that SCT is uniquely related to greater
emotion dysregulation,?22443%1 |oneliness,?2?° and sleep difficulties/daytime sleepiness,*62¢3 again
above and beyond the contribution of other psychopathologies examined. Findings are more mixed
for whether or not SCT is uniquely associated with academic functioning, daily life executive
functioning, or task-based neurocognitive performance (see Table 3 and Table S1, available online).

Studies examining SCT subscales have reported mixed findings.25:5864 Using the K-SCT,

across both parent and teacher ratings, SCT sleepy/tired symptoms were uniquely associated with
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increased depressive symptoms and more organizational problems, whereas SCT daydreams
symptoms were uniquely associated with increased global impairment.?® One study examining two
SCT factors on the CADBI found SCT inconsistent alertness symptoms were uniquely associated with
increased peer problems whereas SCT slowness symptoms were uniquely related to greater
depressive symptoms and learning problems.%® Among studies examining the Penny measure
subscales, the most consistent finding across samples and informants has been a unique association
between SCT slow/low initiation symptoms and poorer academic functioning,*64%” though as noted
above the Penny SCT slow/low initiation symptoms have not demonstrated discriminant validity from
ADHD-IN symptoms. A study examining the youth self-report version of the Penny measure found all
three SCT subscales to be uniquely associated with increased anxiety symptoms, whereas the SCT
slow and daydreamer subscales were uniquely associated with increased depressive symptoms.®*

Longitudinal associations. As summarized in Table 3 and detailed in Table S1, available
online, studies using the CADBI have generally found parent- and teacher-rated SCT to uniquely
predict higher depressive symptoms, academic impairment, and social impairment one year®®” and
two years® later. A study with teachers in Nepal also found teacher-rated CADBI scores to predict
higher depression and impairment scores one month later.3® Studies using a modified Penny scale
have found teacher-rated SCT to predict increased internalizing symptoms,*' peer impairment,®® and
poorer student-teacher relationship quality*? across a school year (see Table S1, available online, for
details). Longitudinal external validity remains unexamined for the other SCT measures.
Intervention and Experimental Findings

Only two studies have examined the SCT measures in intervention trials, both in samples of
youth with ADHD. Using the parent-report K-SCT, lower SCT scores were associated with higher
rates of positive response to behavioral treatment, though the effect size for SCT was smaller
compared to other variables examined and was therefore removed from subsequent analyses. "
Using the Penny measure, parent-reported, but not adolescent-reported, SCT symptoms decreased

following school-based behavioral intervention.”
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Two experimental studies using randomized sleep protocols have found lower SCT symptoms
during extended sleep conditions compared to shorter sleep conditions using the CCI”" and CCI-2%°
and the parent-report CABI.*° See Table 3 and Table S1, available online, for details.
Invariance

Table 3 summarizes evidence for invariance of the nine SCT measures. Studies using the
BAARS-1V, parent and teacher CABI, CCI-2, and youth self-report version of the Penny measure have
demonstrated that SCT is invariant across sex.30:3343-4% The self-report version of the Penny measure
was also invariant across older/younger youth and ADHD presentation (combined or predominantly
inattentive),* but not with parent ratings on the Penny measure.®? The CABI and CADBI have also
demonstrated invariance across mother, father, and teacher ratings, 234 with the CADBI also having
invariance across primary teachers and teaching aides®* and across a one-year period.* The CCI-2
has also demonstrated invariance across adolescents with and without ADHD.*3
Normative Data

As indicated in Table 3, the adult self-report BAARS-IV?” and the parent-report versions of the
BSCTS-CAZ and CABI*® measures currently have normative data based on nationally-representative
samples in the United States. No study was found presenting normative data for teacher-report or
youth self-report of SCT.

Discussion

Findings from this systematic review demonstrates that substantial work has been done in the
past decade to develop and validate rating scale measures for assessing SCT. Scales to assess
parent and teacher perceptions of children’s SCT symptoms, as well as self-perceptions using youth
or adult self-report scales, have all been developed and examined. Collectively, these measures have
promising psychometric support and have proven useful for examining the external correlates of SCT
across the life span.

Before making recommendations for research and practice, it is important to note that the
measures include in this review share numerous positive properties. To the extent that studies have

examined reliability, each measure has demonstrated acceptable to excellent reliability, including
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internal consistency, test-retest, and inter-rater reliability. All or at least the majority of items on each
measure also have structural validity with ADHD-IN items. Studies have supported the invariance of
SCT across sex and time, and there is also initial evidence of invariance across informants, youth with
and without ADHD, and ADHD presentations. Across the various measures, SCT symptoms are
uniquely associated with greater internalizing problems, fewer externalizing problems, and increased
social difficulties, with emerging empirical support linking SCT to numerous other domains. Studies
examining the factor structure and external correlates in different countries and continents have also
reported largely similar findings. As detailed below, although much work remains to be done,
tremendous progress in the assessment of SCT has been made over the last decade.

In considering the various measures for assessing SCT in children, the CABI and CCI-2
appear to have the strongest support for parent/teacher-reported and youth self-reported SCT,
respectively. Both are based on the SCT items found to have strong empirical support in a meta-
analysis," have strong psychometric properties (including examination of reliability and invariance),
have been used with the largest number of participants, and have been examined in multiple
countries. The mother-report CABI also has normative data based on a nationally representative
sample of U.S. children (ages 4-13 years).3° The only other parent-report scale with normative data
(ages 6-17 years) is the BSCTS-CA, which also has strong psychometric properties and has been
used in multiple countries. The BSCTS-CA was developed as a parent-report measure, but a teacher-
report version has also been used.’”? Although additional studies are needed to examine the structural
validity of the BSCTS-CA and to examine invariance, particularly with the teacher version, the
BSCTS-CA is another strong measure for assessing SCT in children. In addition, if a clinician or
researcher is particularly interested in SCT subscales, either the BSCTS-CA or K-SCT are good
options, as both include subscales that have shown discriminant validity from ADHD-IN items.

In considering the two measures for assessing SCT in adults, the BAARS-IV has the strongest
support. The BAARS-IV has strong psychometric properties (including examination of reliability and
invariance across sex), has been examined in numerous samples, sample types, and countries, and

has normative data based on the self-report version collected in a nationally representative sample of
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U.S. adults. The BAARS-IV also has a collateral-informant version that has begun to be used.3"% If
an investigator or clinician is interested in adult self-report of SCT that has structural validity with both
ADHD-IN and internalizing symptoms, the ACl is a good option as it was first developed based on
SCT items supported by meta-analysis, though studies are needed that further examine the ACI
particularly in non-college student samples.

A key question for the study of SCT has been whether there are subdimensions within the
SCT construct. There is not yet an agreed-upon symptom set for defining the SCT construct and, as
such, the identified measures vary in their number of items and item content. It is therefore difficult to
draw firm conclusions regarding the nature and validity of SCT subdimensions. Six of the measures
included in this review do not have subscales, whereas three measures do. Across these three
measures, the subscales identified focus on daydreaming, sleepy/sluggish behaviors, mental
confusion/losing train of thought, and low motivation/initiative. Items for the low motivation/initiative
subscale seem to clearly load with ADHD-IN as evidenced by original factor analytic studies, 22339
meta-analytic findings,! and more recent investigations.?°3%3%73 Of note, the low motivation/initiative
factor has also been the SCT subscale to be most consistently associated with poorer academic
functioning. This has unfortunately created some confusion for the field, as studies (including some by
this author) have concluded that the low motivation/initiative subdimension of SCT is uniquely related
to academic functioning even though the items comprising this subdimension are not optimal for
defining the SCT construct as distinct from ADHD. It is therefore recommended that studies assessing
SCT remove items or subscales that have consistently failed to demonstrate discriminant validity from
ADHD-IN items (for examples of studies taking this approach, see**-4?).

An ancillary finding of this systematic review is that a large number of studies continue to use
the brief CBCL/TRF scales to assess SCT. This may be reasonable, as many studies included the
CBCL/TRF and only later was there specific interest in SCT. Although it would certainly be best for a
study focused on SCT to include one of the scales identified in this review, that is not always possible,
especially for archival, ongoing, or large datasets. In those instances, the CBCL/TRF SCT scale could

be useful, as the correlates of SCT appear to be similar when the CBCL/TRF SCT scale or a more
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comprehensive SCT scale is used. However, it is important for researchers and clinicians to keep in
mind that the CBCL/TRF SCT scale does not cover the full range of currently-established SCT item
content, particularly items assessed slowed/sleepy behaviors (see Table 1 note), and studies have yet
to test whether the CBCL/TRF SCT scales have associations with external correlates of a similar
magnitude as an SCT scale with more comprehensive item content.

There are many directions for further work in the assessment of SCT. First, as indicated in
Table 1, there is variability among existing measures for the item content used to assess SCT. The
field would greatly benefit by arriving at a standard symptom set that can be used across studies,
allowing for clearer comparisons across studies. There may be benefit for studies that examine larger
item pools that can establish what might be an agreed-upon symptom set based on both
conceptualizations of SCT and empirical data. Second, very few studies have included multiple SCT
measures, which would allow for examining the strength of associations among SCT measures,
whether associations with external correlates are similar when different SCT measures are used in
the same sample, and whether certain measures are preferable for assessing SCT in clinical (e.g.,
ADHD) or nonclinical samples. Third, few studies have examined which informant(s) may be best
when assessing SCT. There is some indication that teacher-rated SCT may be more consistently
linked than parent-rated SCT to other psychopathology dimensions and impairment,® and collateral
report may be less biased” and especially important for examining SCT-related impairments in
adults.® Studies are needed that not only examine whether different informant ratings of SCT have
similar external correlates, but also the incremental validity of including ratings from certain informants
or informant combinations. Fourth, there is a need for studies that examine other domains of
psychometrics, including sensitivity/specificity, item response theory, and responsiveness to detecting
change over time. Fifth, very few studies have used the identified measures to examine the
longitudinal validity of SCT, and even fewer studies have sought to identify longitudinal predictors of
SCT. Sixth, the field would benefit from continued expansion of predictor and criterion variables
examined in relation to SCT. To name a few, there remains a need to evaluate SCT with objective

measures of sleep (e.g., actigraphy, polysomnography) and daytime sleepiness (e.g., multiple sleep
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latency test), performance measures of attentional lapses (e.g., reaction time variability indicators)
and temporal processing (e.g., duration reproduction, duration discrimination, and finger tapping
tasks), motor function (e.g., fine and gross motor skills and visual-motor integration), and brain
networks linked to daydreaming and introspection (e.g., default mode network). Seventh, although
SCT has been examined in multiple countries, no more than three studies have been conducted in
any countries besides South Korea, Spain, Turkey, and the United States, with no studies at all
conducted in Africa or Australia and only one in South America. Further, no study has used a cross-
cultural approach or used the same study design simultaneously in different cultural contexts (either
across countries or varied contexts within countries), and this will be necessary for establishing the
transdiagnostic validity and possible cultural nuances of SCT.”® Eighth, although SCT is increasingly
studied in clinical populations beyond ADHD, the existing studies are limited (e.g., none have been
conducted in samples recruited for depression or anxiety) and none have used carefully-validated
measures of SCT. Ninth, there is a clear need for additional research examining whether SCT
improves with existing interventions or predicts treatment response. Tenth, although studies using
nationally representative U.S. samples have provided normative data for parent- and adult self-
reported SCT, no norms exist for any teacher-report or youth self-report measure of SCT. Gathering
additional representative data of SCT would be highly useful to help understand the distribution and
nature of SCT.

Until these and other areas for further work are undertaken, pressing questions to guide theory
and clinical care will remain unanswered. At the core, the sound assessment of SCT is a prerequisite
to advance our field’s understanding of what precisely SCT is. Only by examining SCT with reliable
and valid measures will we then be able to further determine whether SCT should be a distinct
disorder, diagnostic specifier, or transdiagnostic construct; whether SCT represents in large or small
part sleep disturbances, motivational processes, neurological insult or traumatic brain injury, or a
subclinical indicator of other mental health problems (e.g., subclinical depression); whether the

cognitive (e.g., daydreaming) and motoric (e.g., sluggish) aspects of SCT have distinct etiologies,
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developmental pathways, and correlates; and whether existing treatments or new treatments can
make an impact on SCT symptoms and associated impairments.

There have been recent advances in these areas to provide directions for further
investigations. For instance, it has been hypothesized that SCT may represent a form of mind
wandering or ruminative thought,'®'%76 and recent studies have found SCT to be more clearly linked
than ADHD symptoms to self-reported mind wandering.””’® Studies are needed that use
psychometrically-validated measures of SCT to examine brain function including the executive circuit
and default mode network. Further, such work may inform clinical recommendations based on
behavioral phenotype, as it has been suggested that cognitive-behavioral and mindfulness-based
interventions may be effective for treating children displaying SCT symptoms.'"® These and other
treatment approaches may be important to consider if additional studies replicate recent findings that
children with ADHD and co-occurring SCT symptoms have a poorer response to methylphenidate.®’
But for these and other lines of inquiry to advance, careful measurement of SCT is crucial to provide a
foundation for understanding and comparing research findings.

In light of these areas for further work, the present review indicates that there are numerous
rating scale measures well-suited for assessing SCT across informants and across the life span.
These measures should prove useful for further examination of the etiology, course, correlates, and

clinical relevance of the SCT construct.
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Table 1
Items Used to Assess Sluggish Cognitive Tempo across SCT-Specific Measures
1 -

S aagnstrct (see )/ aci | BAARS- | BscTs.cA | cABI | cADBI | ccl | cCl2 | KSCT | Penny
Absentminded . [ [ x [ [ [ [ |
Apathetic X X
Less engaged in activities than others (X)

Little interest in things or activities X (X)
Unmotivated X X
Withdrawn X

Daydreaming when should be X

concentrating
Daydreams X X X X X X X X
Easily bored X X
Needs stimulation X
Confused X X (X) X X X X
Mind gets mixed u X X X X
In a fog (X) X X
Mentalli foiii X “
Alertness fluctuates X
Difficulty expressing thoughts X
Forgets what was going to say X X X X
Gets “tongue-tied” X) X
Loses train of thouiht X X X X X
In own world X X X
Lost in thoughts X X X X X X X
Mind drifts off X

Effort on tasks fades quickly

Lacks initiative to complete work X X X
Drowsy (X) X X X X X X X
Sleepy X (X) (X)

Trouble staying alert X

Trouble staying alert in boring situations

Slow information processing
Slow thinkin

Needs extra time for assignments
Slow or delayed in completing tasks

Mind seems elsewhere and not paying
attention

Spaces out X X (X) X
Spacey X X
Zones out X X X

Stares X
Stare into space X X X X

Get tired easily X X X
Lethargic X X (X)
Tired x) x) X
Yawning, stretching, sleepy-eyed X

X)
X
X

XX

Less energy than others X) (X)

Low level of activity X (X)

Not very active X

Slow behavior X X

Slow moving X X (X) (X)

Underactive X X (X) X X
Note: Only items in the final measure are indicated; items that were included in the initial pool but removed from the measure during analyses of structural validity are not
shown. SCT constructs marked with a superscript dagger (*) were found in a meta-analysis examining SCT items to have a mean factor loading >0.70 on an SCT factor
(Becker et al.). ltems marked with an (X) indicate that this item is included as part of another item (marked with an ‘X’) that includes multiple SCT-relevant items (e.g.,
double-barreled questions and parenthetical examples). For comparison purposes, the CBCL/TRF SCT items are: “confused or seems to be in a fog”, “daydreams or gets
lost in his/her thoughts”, “stares blankly”, “underactive, slow moving, or lacks energy”, and “apathetic or unmotivated” (this last item is only on the TRF and not the CBCL).
ACI = Adult Concentration Inventory. BAARS-IV = Barkley Adult ADHD Rating Scale IV. BSCTS-CA = Barkley SCT Scale Children and Adolescents. CABI = Child and
Adolescent Behavior Inventory. CADBI = Child and Adolescent Disruptive Behavior Inventory. CCI = Child Concentration Inventory. CCI-2 = Child Concentration Inventory
2" Edition. K-SCT = Kiddie Sluggish Cognitive Tempo Scale.

XX
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Table 2
Summary of Sluggish Cognitive Tempo Measures

Measure Year Informant(s) No. Items No. Items Response Format Timeframe Subscales Language(s) Countries No. Total No. Sample Age Availability
Published in Initial in Final Used In Samples Participants® Types Range
and Item Pool Measure® Used In®
Reference®
Adult Concentration Inventory 2018% Adult self- 16 10 Four-point scale (0 = Six months None English USA 2 SR: 7,851 College 18-29 Free
(ACl) report not at all, 3 = very
often)
Barkley Adult ADHD Rating 20127 Adult self- and 9 9 Four-point scale (1 = Six months None English, Iran, 16 SR: 5,063 Nationally- 18-96 Modest cost
Scale-IV (BAARS-IV) informant- not at all, 4 = very Japanese, Japan, IR: 313 representative (manual
report® often) Persian, Turkey, (USA), purchase
Turkish USA Community, includes
College, permission
Clinical to copy)
(ADHD, SUD)
Barkley SCT Scale — Children 2013% Parent and 14 12 Four-point scale (1 = Six months Sluggish (7 English, Turkey, 2 PR: 2,091 Nationally- 6-17 Modest cost
and Adolescents (BSCTS-CA) Teacher' never or rarely, 4 = items), Turkish USA TR: 212 representative (manual
very often) Daydreaming (5 (USA), purchase
items) Clinical includes
(ADHD) permission
to copy)
Child and Adolescent Behavior 2018230 Parent and 16 15 Six-point scale (0 = One month None English, Spain, 5 PR: 3,962 Nationally- 417 Free
Inventory (CABI) Teacher almost never [never Spanish USA TR: 3,122 representative
or about once per (USA),
month], 5 = almost School,
always [many times Clinical
per day]) (ADHD),
Foster Care
Child and Adolescent Disruptive 2014% Parent and 10 8 Six-point scale (0 = One month None" English, Chile, 6 PR: 3,401 Community, 4-16 Free
Behavior Inventory (CADBI) Teacher nearly none of the Korean, Nepal, TR: 2,439 School
time, 5 = nearly all of Spanish South
the time) Korea,
Spain,
USA
Child Concentration Inventory 2015% Youth self- 14 14 Four-point scale (0 = Not Total score English USA 2 SR: 217 School, 8-18 Free
(CCl) report not at all, 3 = very specified recommended' Community
much)
Child Concentration Inventory, 2019%° Youth self- 16 15 Four-point scale (0 = Not None English, USA, 3 SR: 2,362 School, 8-17 Free
2" Ed. (CCI-2) report never, 3 = always) specified Spanish Spain Community,
Clinical
(ADHD)
Kiddie Sluggish Cognitive 2014% Parent and 44 15 Four-point scale (0 = Not Daydreams (6 English USA 2 PR: 297 Clinical 7-13 Free
Tempo Scale (K-SCT) Teacher never, 3 = very specified items), Sleepy/ TR: 297 (ADHD),
often) Tired (4 items), Community
WM Problems
(5 items)
Penny SCT Scale 2009% Parent, 26 14m Four-point scale (0 = Not Parent!: Slow (6 English Canada, 1 PR: 1,720 Clinical 4-18 Free
Teacher, and not at all, 3 = very specified items), Sleepy USA TR: 1,266 (ADHD,
Youth Self- much) (5 items), SR: 461 Neuropsych
Report? Daydreamer (3 Clinic),
items) Community,
School
Teacher*:
Slow (7 items),
Sleep/
Daydreamer
(10 items)

Note: ADHD = attention-deficit/hyperactivity disorder. SUD = substance use disorder.

2The year is the year the first peer-reviewed journal article examining the measure was published, which may differ from the year the measure was developed or the year the article was published in advance online format.

®The final number of items is the final number as demonstrated in the initial validation study. Subsequent studies may have used or found support for a different number of items, see Table S1,available online, for details.

¢ Number of samples refers to distinct samples, not counting samples that may have been used multiple times across different publications or longitudinal timepoints.

91f a sample was used in part or in entirely in multiple studies, the largest sample was used for calculations and other studies using the same sample were not included in the calculation of total number of participants.

©The BAARS-IV validation study only examined adult self-report; for studies including the informant-report version, see Kamradt et al.*? and Lunsford-Avery et al.®'

fThe BSCTS-CA validation study only examined parent-report; for a study including a teacher-report version, see Baytunca et al.”?

9The Penny SCT Scale validation study only examined parent- and teacher-report; for examination of a self-report version, see Smith et al *©2

" See Fenollar Cortés et al.*® for support for a two-factor structure of the CADBI SCT scale (Inconsistent alertness [4 items] and Slowness [3 items]).

" Slow, Sleep, and Daydreamer dimensions were found but bifactor analyses led to a total score being recommended

i These subscales are based on factor structure analyses with the 14 SCT items. In subsequent analyses that also included ADHD items, all parent and teacher SCT slow items loaded with ADHD inattentive symptoms (Penny et al?°).
“The teacher version of the Penny SCT Scale had 3 items that loaded approximately equally on each of the subscales in Penny et al. %, and these three items were not included in the calculation of the teacher SCT subscale scores.
! See Jacobson et al.*® for a three-factor structure of the teacher-report Penny SCT Scale that is similar to the three-factor structure of the parent-report Penny SCT Scale in the initial validation study (Penny et al%°).

™ Several studies have used a modified Penny SCT Scale,***? using only the items from the scale that were found to be strong SCT items in a meta-analysis'; see Table S1, available online, for details.
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Table 3
Summary of Evidence for the Reliability and Validity of Sluggish Cognitive Tempo Measures
Measure Norms?? Internal Test-Retest Inter-Rater Structural Validity® Invariance Concurrent External Validity® Longitudinal Transcultural Treatment/
Consistency Reliability Reliability External Validity® Validity® Experimental
Reliability Findings
Adult No SR: a=88%— Not examined Not examined 10 items load on Not examined SCT sx uniquely related to 1 INT sx, emotion dysregulation, Not examined Not examined Not examined
Concentration .89% SCT factor and daily life EF deficits, functional impairment,? suicidal
Inventory distinct from ADHD- behaviors,*? behavioral inhibition system sensitivity,
(ACI) IN and INT factors.?? neuroticism®', and reward valuation and exepectancy.®
SCT sx uniquely related to | self-esteem,?? extraversion
and conscientiousness.®'
Barkley Adult Yes SR:a=.79%— SR:.72)" - SRand IRSCT r 9 items load on SCT SCT invariant SCT-only group had | education than comparison group; Not examined See studies Not examined
ADHD Rating (adult .92%2 8877 (2-3 = .41% . 59% factor and distinct across sex* SCT-only and SCT+ADHD groups had | income and 1 conducted in
Scale-IV self- weeks) from ADHD problems with self-organization/ problem-solving than Iran,®
(BAARS-1V) report)?’ SR: w = .84% factors.? 4 ADHD-only or comparison groups.?” Japan,* and
Turkey®88
IR: a =.91% SCT distinct from SCT sx uniquely related to 1 INT sx,%2%47 academic
daytime impairment,*® functional impairment,?”'%2 daily life EF
sleepiness.*® deficits,?”518284 emotion dyscontrol,®’ sleep disturbances,
daytime sleepiness,“® and psychotic sx.*°
SCT sx uniquely related to | sleep quality,®® study skills,®
self-regulation learning strategies,®® and ADHD-HI sx.*”
In adults with ADHD, participants in moderate and severe
SCT groups had 1 ANX sx; Participants in the severe SCT
group had 1 DEP sx and total INT sx than participants in
the moderate SCT group, who in turn had 1 DEP sx and
total INT sx than participants in the minimal SCT group.
The severe SCT group also had highest levels of
impairment.*
Barkley SCT Yes PR:a=.83"2— PR: .84 (3-5 MR-FR, MR-TR, 12 items load on two Not examined SCT less consistently or strongly associated than ADHD Not examined See studies Not examined
Scale — (parent- .93% (total weeks)? and FR-TR SCT factors and with daily life EF deficits, with SCT more impairing in conducted in
Children and report)® score) correlation rs = distinct from ADHD community-leisure domains.?’ Turkey® 3872
Adolescents .61, .27 and .31, factors: Sluggish (7
(BSCTS-CA) a=.80and .83 respectively® items) and SCT sx uniquely related to 1 INT sx, withdrawal, and social
(Sluggish and Daydreaming (5 problems, and to | ADHD-HI sx.*
Daydreaming, items).?
respectively)*”
Two SCT factors,
TR:a = .87 with slightly different
(total score) item sets than
original validation
study,? reported in
Turkish study.3%®
Child and Yes PR: a = .92%° PR: .82 (4 MR-FR, MR-TR, Across informants, SCT invariant Across informants, the SCT-only group generally had 1 INT Not examined See studies Parents reported 1
Adolescent (parent- —.95% weeks)* FR-TR factor 15 items load on across sx, conflicted shyness,**®®  and sleep problems® than the conducted in SCT sx during sleep
Behavior report)* correlations = SCT factor and sex®%% and ADHD-only group, as well as | ODD sx*5° Spain?% restriction than sleep
Inventory TR:a=.88%" — .81, .43, and .42, distinct from ADHD MR, FR, and extension.%
(CABI) .98% respectively® factor.?%:30:33 TR ratings® SCT sx uniquely related to 1 ANX sx, DEP sx, conflicted
shyness,? social impairment,?*® academic impairment,*®
MR, FR, and TR and to | ADHD-HI sx? and slower fine motor speed.®'
factor
correlations with Children in foster care had 1 SCT sx scores than children
CCI-2 SR = .36, not in foster care.®®
.36, and .29,
respectively?®
PR and SR SCT
(on CCI-2) rs =
27" - 55%
Child and No PR:a=.71% - PR: .80% (4 M-F factor In US and Chile SCT invariant Across informants, SCT sx uniquely related to 1 ANX sx, TR SCT uniquely See studies Not examined
Adolescent 91% weeks); .73 — correlations = studies, 8 SCT items across M-F, DEP sx, 28:343654-58 gqcjal impairment, 2:%6:5458-60 motional predicted 1 DEP sx, conducted in
Disruptive 75% (6 7159~ 80% were distinct from PT-TA, home- | reactivity,” somatic complaints.*® academic impairment, Chile,®
Behavior TR:a=.91%_ weeks) ADHD-IN for both school*, and and social impairment Nepal,®
Inventory .95% PR-TR factor PR and TR?3% and across a 1-yr Across informants, mixed findings for SCT sx being 1 month later.>® South
(CADBI) TR: .74% (4 correlation = also showed DV period*® uniquely related to 1 academic impairment?®34736.54.56,57.5,60 Korea, >
PR: w =.90% weeks); 85 — .38% — 76% from ANX/DEP.% or not uniquely related to academic impairment.®5° PR and TR SCT and Spain
.86 (6 generally uniquely 34,49,54,57-69,68
TR: w =.93% weeks) PT-TA factor In Spain study, 5 Across informants, mixed findings for SCT sx being predicted 1 DEP sx
correlations = .71 SCT items distinct uniquely related to | ADHD-HI or ODD sx, 28:3436.55-59 academic impairment,
PR factor PR: stability — 785768 from ADHD across uniquely related to 1 ADHD-HI or ODD sx,%5% or not and social impairment
reliability coefficients = four informants (MR, uniquely related to ODD sx,2836:54-56.59 1yrand2yrs
67% - .76% TR, PT, TA).* later.5768
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Measure Norms?* Internal Test-Retest Inter-Rater Structural Validity® Invariance Concurrent External Validity® Longitudinal Transcultural Treatment/
Consistency Reliability Reliability External Validity® Validity® Experimental
Reliability Findings
coefficients = (1yr); .60 - Across informants, SCT ratings more trait-like than state-
.81%8 _ 95% 65% (2 yrs) Two SCT factors, like.* PR SCT sx uniquely
reported in one predicted 1 ANX sx
TR factor TR: stability study: Inconsistent social impairment 1 yr
reliability coefficients = Alertness (4 items) and 2 yrs later.®
coefficients = 51-.57% (1 and Slowness (3
.87%8 _ 95% yr); 42 - .46% items).%® TR SCT sx uniquely
(2 yrs) predicted | ADHD-HI
sx and ODD sx 1 and
2 yrs later, whereas
PR SCT sx generally
did not uniquely
predict ADHD-HI or
ODD sx 1 or2yrs
later."58
Child No a=.77%-.91"" Not examined SR and TR SCT A three-factor Not examined SCT sx strongly related to 1 SR DEP sx, SR ANX sx, and Not examined Not examined SR SCT sx lower
Concentration (on Penny) r= structure of SCT was TR ADHD-IN sx, and moderately associated with 1 TR during sleep
Inventory .53% found (Slow, Sleepy, ADHD-HI sx and ODD/CP sx.2* extension compared
(CCl) Daydreamer), to typical short
though bifactor SCT sx uniquely related tot SR loneliness, emotion sleep.”
modeling supported inhibition, and emotion dysregulation, and to | SR
SCT conceptualized academic competence, academic functioning, social Adolescents
as unidimensional.2* competence, peer relations, self-worth, and emotion reporting
coping.?* improvement in SCT
SCT showed DV sx reported | driving
from SR INT sx and SCT sx uniquely cross-sectionally related to 1 TR student- problems during
TR ADHD sx.2* teacher relationship conflict but not uniquely related to sleep extension than
student-teacher closeness.*? during typical short
sleep.”!
Child No a=.80% - .95% 72 (1-wk SR and PR (on 13 SCT items load SCT invariant SCT sx uniquely related to 1 SR and PR INT sx, SR Not examined See study Adolescents
Concentration across two CABI) rs =.27°"— | on SCT factor and across sex suicidal ideation, and SR emotion dysregulation (but not PR conducted in reported 1 SCT sx
Inventory, 2™ experimental .55% distinct from ADHD* | and across emotion dysregulation).*? Spain® during sleep
Ed. (CCI-2) conditions)® ADHD and restriction than sleep
SR-MR, SR-FR, 15 SCT items had comparison SCT sx associated with 1 SR loneliness, SR preference for extension.>
SR-TR factor moderate to strong groups*® solitude, 1 MR, FR, and TR academic impairment, and 1
correlations (on loadings on the SCT MR social impairment.2®
CABI) = .36, .36, factor.?®
and .29, SCT sx uniquely associated with slower Grooved Pegboard
respectively?® time and lower Coding scores but not Symbol Search
scores.”’!
Kiddie No PR: a = .89% — Not examined PR and TR SCT Across informants, Not examined Across informants, total SCT sx uniquely related to 1 Not examined Not examined In initial analyses, |
Sluggish .90% (total sx correlated, r = 15 items load on problem social bx and organization problems. Total TR SCT sx associated
Cognitive score) 13, .22,and .12 three SCT factors SCT also uniquely related to 1 ANX sx, DEP sx and | social with higher rates of
Tempo Scale for Daydreams, and distinct from skills and academic enablers.? positive response to
(K-SCT) a=.91, .87, and WM Problems, ADHD factors: behavioral tx, but the
.85 (Daydreams, and Sleepy/ Daydreams (6 In examining SCT subscales across informants, SCT smaller effect size
WM Problems, Tired, items), WM sleepy/tired sx uniquely related to 1 DEP sx and compared to other
and Sleepy/ respectively?® Problems (5 items), organization problems and SCT daydreams sx uniquely variables led it being
Tired, Sleepy/ Tired (4 related to 1 global impairment.?® removed from
respectively)?® items).%® subsequent
For both PR and TR, significant evidence for associations models. "
TR: .91 — 93% between SCT sx and slower WM manipulation speed and
(total score) significant evidence against associations between SCT sx
and computationally modeled processing speed. For PR
a=.95,.90, and only, significant evidence for associations between SCT sx
.88 (Daydreams, and faster inhibition speed.®
WM Problems,
and Sleepy/ SCT sleepy/tired sx uniquely related to poorer sleep
Tired, functioning.®!
respectively)®®
Penny SCT No PR: a = .87%2% PR: test-retest PR and TR SCT In community SCT not Across PR and TR, SCT sx uniquely related to | ADHD-HI Not examined" Not examined No effect on PR SCT
Scale' —.93"" (total = .87, .87, .83, | sxcorrelated, r = sample, For PR, 3 invariant sx. 2 sx during sleep
score) and .70 for .26% — 522 (total | SCT dimensions: across PR extension compared
total, Slow, score) Slow (6 items), and SR% PR SCT sx uniquely related to 1 PR INT sx,% PR overall to typical short
a=.78%— Sleepy, and Sleepy (5 items), school impairment,*® writing impairment,®® math sleep.”
.89%°, 86% — Daydreamer, PR and TR SCT and Daydreamer (3 SCT invariant impairment,® SR driving violations”* and to | TR homework
.94%, 78% — respectively sx correlated, r=, | items). For TR, 2 across sex, performance® and | SR ANX sx.® PR SCT sx, but not
.87%, and .81% (12-week .27, 17, and .32 SCT dimensions: older/younger SR SCT sx,
(Slow, Sleepy/ mean time for Slow, Sleepy, Slow (7 items) and youth, and TR SCT sx uniquely related to | TR ODD sx,% TR social decreased following
Sluggish, interval)® and Daydreamy, Sleepy/ Daydreamer | ADHD acceptance,? SR emotion coping® but not academic school-based bx
Daydreamer, respectively® (10 items); 3 of the presentation* | outcomes.®® intervention, with PR
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TR Jacobson®
factor structure:

a=.8760—.94%,
1936 — 95% and
875~ 9%

(Low Initiation/
Persistence,
Sleepy/
Sluggish, Slow/
Daydreamy,
respectively)

SR: a = .86%
(total score)

a=.71,.80,.75
(Slow, Sleepy,
Daydreamer,
respectively)®”

11 TR items distinct
from ADHD-IN:
Sleepy/Sluggish (6
items) and Slow/
Daydreamy (5
items).”®

For both PR and SR,
a bifactor model was
the best overall
fitting model, with a
general factor and
slow, sleepy, and
daydreamer specific
factors.®?

SR SCT distinct from
SR ANX, DEP, and
daytime
sleepiness.*

slower processing speed for younger youth but not older
youth.” PR SCT slow and SCT daydreamy sx uniquely
related to | reading fluency and math fluency, whereas
SCT sleepy/sluggish uniquely related to 1 reading fluency
and math fluency.>® SCT low initiation sx uniquely related to
slower processing speed.”

TR SCT sx dimensions uniquely related to 1 impairment in
academic progress.®® TR SCT slow sx uniquely related to |
numerical operations achievement and spelling
achievement and to 1 TR writing impairment.%° TR SCT low
initiation/persistence sx uniquely related to 1 PR homework
problems® and | report card grades.®® TR SCT sx
dimensions were not uniquely related to daily life EF
deficits,®® TR classroom behavior,*® or TR of children’s self-
esteem.®®

All three SR SCT subscales uniquely related to 1 SR ANX
sx; SR SCT Slow and Daydreamer sx uniquely related to 1
SR DEP sx.®* SR SCT slow sx uniquely related to | SR
academic motivation.®’”

Measure Norms?* Internal Test-Retest Inter-Rater Structural Validity® Invariance Concurrent External Validity® Longitudinal Transcultural Treatment/
Consistency Reliability Reliability External Validity® Validity® Experimental
Reliability Findings
and Low 14 items loaded SCT sx decreasing
Initiation ~equally on both SR SCT symptoms uniquely related to 1 daytime in the intervention
respectively) TR and SR SCT SCT factors. For PR sleepiness,® SR ANX sx,% and SR DEP sx.% group but not in the

(on CCl)r=.53?* | and TR, in analyses waitlist control
TR: a = .92% — with ADHD sx, SCT In considering SCT subscales, PR SCT sleepy/sluggish, group.”™
.96 (total slow items loaded daydreamy, and low initiation sx were each uniquely related
score) with ADHD-IN.2 to 1 PR ANX/DEP sx.” Neither PR nor TR SCT sx uniquely
related to TR organizational impairment.®® PR SCT Slow sx
TR Penny® In clinical sample, 10 uniquely related to to 1 PR and TR metacognitive daily life
factor structure: PR items distinct EF deficits,® PR organizational impairment,%® PR
a=.93%and from ADHD-IN: homework problems,®® PR school impairment®® and both
.94% (Slow and Sleepy/ Sluggish (5 PR and TR academic problems® and to | GPA,* word
Sleepy/ items), Daydreamy reading achievement,® spelling achievement,®® TR
Daydreamer, (3 items), and Low homework performance,* and SR academic motivation.5”
respectively) Initiation (2 items). PR SCT daydreamy sx uniquely related to to 1 GPA®* and

Note: ACI = Adult Concentration Inventory. ADHD = attention-deficit/hyperactivity disorder. ADHD-PI = ADHD predominantly inattentive type/presentation. ANX = anxiety. BAARS-IV = Barkley Adult ADHD Rating Scale IV. BSCTS-CA = Barkley SCT Scale
Children and Adolescents. C = child/adolescent self-report. CABI = Child and Adolescent Behavior Inventory. CADBI = Child and Adolescent Disruptive Behavior Inventory. CCI = Child Concentration Inventory. CCI-2 = Child Concentration Inventory 2 Edition.
CR = clinician-reported. CV = convergent validity. DEP = depression. DV = discriminant validity. Dx = diagnosed. EF = executive functioning. EFA = exploratory factor analysis. F = father. FR = father-reported. GPA = grade point average. HI = hyperactivity-
impulsivity. IN = inattention. INT = internalizing symptoms. IR = adult informant-report (e.g., parent, romantic partner, roommate). K-SCT = Kiddie Sluggish Cognitive Tempo Scale. M = mean. M = mother. MR = mother-reported. P = parent-report. PCA = principal
components analysis. PR = parent-reported. PT = primary teacher. S = adult self-report. SR = self-reported. Sx = symptoms. SCT = sluggish cognitive tempo. SD = standard deviation. SR = self-reported. T = teacher-reported. TA = teacher aide. TR = teacher-
reported. Tx = treatment.
2 All studies reporting norms have been conducted based on nationally representative samples in the United States.

® Key findings are reported in this table; for additional details, see individual studies in Table S1.
°Only primary findings, focused on unique effects of incremental validity (typically controlling for ADHD-IN but sometimes demographics or other psychopathology dimensions), are included in this table given space considerations.

9Only primary findings, focused on unique effects (typically controlling for ADHD-IN but sometimes demographics or other psychopathology dimensions), are included in this table given space considerations.
¢ All measures identified for this review were developed in English (in Canada and the United States), and so only studies conducted in other countries are included in the transcultural validity column.
fInformation for the Penny SCT Scale is based on studies using the original 14-item scale; for studies using a modified Penny scale with a smaller item set, see Table S1.
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