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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.

Method: 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.
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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.1 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,3 but when studies failed to consistently support this 

possibility4,5 researchers increasingly turned to evaluating the extent to which SCT can or 

should be differentiated from ADHD more broadly.2

In 2016, a meta-analysis of 73 studies examining the factor structure and/or external 

correlates of SCT was published.1 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.1

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 treatment6,7 but may 

respond to atomoxetine.8,9 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.10 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 studies have examined SCT in children and adolescents with autism 

spectrum disorder,11–13 sleep disorders,14 trauma histories,15 and traumatic brain injuries.16 

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.17–19
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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.1,2 Indeed, many of the studies included in the meta-analysis 

examining the empirical differentiation of SCT and ADHD inattention1 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.20 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.

Method

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 2009,20 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 

reviews1,18,21 were examined for any additional papers.

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).
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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

Nine SCT rating scales were identified for inclusion. Six are stand-alone SCT scales,20,22–26 

with the remaining three SCT scales embedded in larger measures of adult ADHD 

symptoms27 or child and adolescent psychopathology.28,29 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 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,23,26,28,29 youth self-report scales,24,25 and one scale that has been used across 

parent, teacher, and youth informants.20 Two of the measures24,28 have been updated with 

more recent versions25,29 based on items with meta-analytic support for assessing SCT.1

As indicated in Table 2, among the parent and teacher measures, the Child and Adolescent 

Behavior Inventory (CABI)29,30 has been used with the largest number of participants, the 

Child and Adolescent Disruptive Behavior Inventory (CADBI)28 has been used in the most 

countries and sample types, and the Penny SCT Scale20 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)25 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)27 was validated as a self-

report scale of current SCT symptoms and the collateral informant scale has also been used.
31,32 The BAARS-IV also includes a clinician-assessed version and forms for retrospectively 
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assessing childhood SCT, though these have yet to be empirically evaluated. The Adult 

Concentration Inventory (ACI)22 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 ACI22 has been used with the largest number of participants, 

though the BAARS-IV27 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.26 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.26 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.29,30,33 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 Spain34 compared to the original validation study of parent and teacher ratings 

in the United States28 and studies in Chile35 and Nepal.36 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 States23 and a subsequent study in Turkey.37,38 Similarly, the Penny SCT Scale 

has demonstrated different findings in the original community sample20 and a subsequent 

clinic-referred sample.39 Of note, both studies examining the structural validity of the Penny 

measure found that a number of the 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.20,39 For this reason, some recent studies40–42 

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-analysis1 (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.25 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.43 One study has examined the structural validity of the CCI,24 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 
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self-reported anxiety, depression, and daytime sleepiness in adolescents with ADHD.44 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.22 The 

structural validity of the BAARS-IV has been examined in four studies.27,45–47 First, in a 

nationally representative sample of United States adults, 9 SCT items were distinct from 

ADHD symptom dimensions.27 In a sample of college students, the BAARS-IV SCT scale 

was shown to be distinct from ADHD dimensions45 and daytime sleepiness.46 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.47

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 CCI and CCI-2 youth self-report measures, and the parent/teacher-

report CABI and CADBI. However, 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-IV31 and the parent-report version of the CADBI.48

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.26 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.20,39

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.20 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.49
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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).

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-2.25,50,51 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.24,42 No 

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 lower externalizing problems (e.g., hyperactivity-

impulsivity, oppositional defiant disorder symptoms),20,28–30,33,34,36,47,53,55–59 and more 

social difficulties (e.g., global social impairment, withdrawal, conflicted shyness).
24,26,28–30,33,36,38,42,53,54,58–60 Although examined in fewer studies, there is some indication 

that SCT is uniquely related to greater emotion dysregulation,22,24,43,61 loneliness,22,25 and 

sleep difficulties/daytime sleepiness,46,62,63 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.26,58,64 Using the K-SCT, 

across both parent and teacher ratings, SCT sleepy/tired symptoms were uniquely associated 

with increased depressive symptoms and more organizational problems, whereas SCT 

daydreams symptoms were uniquely associated with increased global impairment.26 One 

study examining two SCT factors on the CADBI found SCT inconsistent alertness 

symptoms were uniquely associated with increased peer problems whereas SCT slowness 
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symptoms were uniquely related to greater depressive symptoms and learning problems.58 

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,39,64–67 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.64

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 year54,57 and two years68 later. A study with teachers in Nepal also found 

teacher-rated CADBI scores to predict higher depression and impairment scores one month 

later.36 Studies using a modified Penny scale have found teacher-rated SCT to predict 

increased internalizing symptoms,41 peer impairment,69 and poorer student-teacher 

relationship quality42 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.10 Using the Penny measure, parent-reported, but not adolescent-reported, SCT 

symptoms decreased following school-based behavioral intervention.70

Two experimental studies using randomized sleep protocols have found lower SCT 

symptoms during extended sleep conditions compared to shorter sleep conditions using the 

CCI71 and CCI-250 and the parent-report CABI.50 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-IV, parent and teacher CABI, CCI-2, and youth self-report version of the Penny 

measure have demonstrated that SCT is invariant across sex.30,33,43–45 The self-report 

version of the Penny measure was also invariant across older/younger youth and ADHD 

presentation (combined or predominantly inattentive),44 but not with parent ratings on the 

Penny measure.62 The CABI and CADBI have also demonstrated invariance across mother, 

father, and teacher ratings,29,34 with the CADBI also having invariance across primary 

teachers and teaching aides34 and across a one-year period.49 The CCI-2 has also 

demonstrated invariance across adolescents with and without ADHD.43
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Normative Data

As indicated in Table 3, the adult self-report BAARS-IV27 and the parent-report versions of 

the BSCTS-CA23 and CABI30 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 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,1 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).30 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.72 

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.
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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 U.S. adults. The BAARS-IV also 

has a collateral-informant version that has begun to be used.31,32 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 ACI 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,20,23,39 meta-analytic 

findings,1 and more recent investigations.29,30,33,73 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, see40–42).

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 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 
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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,34 and collateral 

report may be less biased74 and especially important for examining SCT-related impairments 

in adults.31 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 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.75 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 
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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, 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,18,19,76 and recent studies have found SCT to be more 

clearly linked than ADHD symptoms to self-reported mind wandering.77,78 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.18,79 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.6,7 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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Figure 1. 
Flow diagram
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Table 1

Items Used to Assess Sluggish Cognitive Tempo Across Sluggish Cognitive Tempo (SCT)-Specific Measures

SCT Construct (see1) / Item ACI BAARS-IV BSCTS-CA CABI CADBI CCI CCI-2 K-SCT Penny

Absentminded

 Absentminded X

Apathetic/unmotivated a

 Apathetic X X

 Less engaged in activities than others (X)

 Little interest in things or activities X (X)

 Unmotivated X X

 Withdrawn (X)

Daydreams a

 Daydreaming when should be 
concentrating

X

 Daydreams X X X X X X X X

Easily Bored

 Easily bored X X

 Needs stimulation (X)

Easily Confused a

 Confused X X (X) X X X X

 Mind gets mixed up X X X X

In a Fog a

 In a fog (X) X X

 Mentally foggy X

Loses Train of Thought/Cognitive Set ‡

 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 thought X X X X X

Lost in Thoughts ‡

 In own world X X X

 Lost in thoughts X X X X X X X

 Mind drifts off X

Low Initiative/Persistence

 Effort on tasks fades quickly X X

 Lacks initiative to complete work X X X

Sleepy/Drowsy a

 Drowsy (X) X X X X X X X

 Sleepy X (X) (X)
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SCT Construct (see1) / Item ACI BAARS-IV BSCTS-CA CABI CADBI CCI CCI-2 K-SCT Penny

 Trouble staying alert X

 Trouble staying alert in boring 
situations

X

Slow Thinking/Processing a

 Slow information processing X X

 Slow thinking X X X

Slow Work/Task Completion

 Needs extra time for assignments X X

 Slow or delayed in completing tasks X X

Sluggish a

 Sluggish (X) (X) X X

Spacey a

 Mind seems elsewhere and not paying 
attention

(X)

 Spaces out X X (X) X

 Spacey X X

 Zones out (X) (X) X

Stares Blankly a

 Stares X

 Stare into space X X X X

Tired/Lethargic a

 Get tired easily X X X

 Lethargic X X (X) (X)

 Tired (X) (X) X X X

 Yawning, stretching, sleepy-eyed X X X

Underactive/Slow Moving a

 Less energy than others (X) (X)

 Low level of activity X (X)

 Not very active X X

 Slow behavior X 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 (a) were found in a meta-analysis examining SCT items to have 
a mean factor loading >0.70 on an SCT factor (Becker et al.). Items 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 2nd Edition; K-SCT = Kiddie Sluggish Cognitive Tempo Scale.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 22

Ta
b

le
 2

Su
m

m
ar

y 
of

 S
lu

gg
is

h 
C

og
ni

tiv
e 

Te
m

po
 M

ea
su

re
s

M
ea

su
re

Y
ea

r 
P

ub
lis

he
d 

an
d 

R
ef

er
en

ce
a

In
fo

rm
an

t(
s)

N
o.

 
It

em
s 

in
 

In
it

ia
l 

It
em

 
P

oo
l

N
o.

 I
te

m
s 

in
 F

in
al

 

M
ea

su
re

b

R
es

po
ns

e 
F

or
m

at
T

im
ef

ra
m

e
Su

bs
ca

le
s

L
an

gu
ag

e(
s)

C
ou

nt
ri

es
 

U
se

d 
In

N
o.

 
Sa

m
pl

es
 

U
se

d 

In
c

To
ta

l N
o.

 

P
ar

ti
ci

pa
nt

sd
Sa

m
pl

e 
T

yp
es

A
ge

 
R

an
ge

A
va

ila
bi

lit
y

A
du

lt 
C

on
ce

nt
ra

tio
n 

In
ve

nt
or

y 
(A

C
I)

20
18

22
A

du
lt 

se
lf

-
re

po
rt

16
10

Fo
ur

-
po

in
t 

sc
al

e 
(0

 =
 

no
t a

t a
ll,

 
3 

=
 v

er
y 

of
te

n)

Si
x 

m
on

th
s

N
on

e
E

ng
lis

h
U

SA
2

SR
: 7

,8
51

C
ol

le
ge

18
–2

9
Fr

ee

B
ar

kl
ey

 
A

du
lt 

A
D

H
D

 
R

at
in

g 
Sc

al
e-

IV
 (

B
A

A
R

S-
IV

)

20
12

27
A

du
lt 

se
lf

- 
an

d 
in

fo
rm

an
t-

re
po

rt
e

9
9

Fo
ur

-
po

in
t 

sc
al

e 
(1

 =
 

no
t a

t a
ll,

 
4 

=
 v

er
y 

of
te

n)

Si
x 

m
on

th
s

N
on

e
E

ng
lis

h,
 

Ja
pa

ne
se

, 
Pe

rs
ia

n,
 

T
ur

ki
sh

Ir
an

, 
Ja

pa
n,

 
T

ur
ke

y,
 

U
SA

16
SR

: 5
,0

63
IR

: 3
13

N
at

io
na

lly
-

re
pr

es
en

ta
tiv

e 
(U

SA
),

 
C

om
m

un
ity

, 
C

ol
le

ge
, 

C
lin

ic
al

 
(A

D
H

D
, 

SU
D

)

18
–9

6
M

od
es

t c
os

t 
(m

an
ua

l 
pu

rc
ha

se
 

in
cl

ud
es

 
pe

rm
is

si
on

 
to

 c
op

y)

B
ar

kl
ey

 S
C

T
 

Sc
al

e 
– 

C
hi

ld
re

n 
an

d 
A

do
le

sc
en

ts
 

(B
SC

T
S-

C
A

)

20
13

23
Pa

re
nt

 a
nd

 

Te
ac

he
rf

14
12

Fo
ur

-
po

in
t 

sc
al

e 
(1

 =
 

ne
ve

r 
or

 
ra

re
ly

, 4
 

=
 v

er
y 

of
te

n)

Si
x 

m
on

th
s

Sl
ug

gi
sh

 (
7 

ite
m

s)
, 

D
ay

dr
ea

m
in

g 
(5

 it
em

s)

E
ng

lis
h,

 
T

ur
ki

sh
T

ur
ke

y,
 

U
SA

2
PR

: 2
,0

91
T

R
: 2

12
N

at
io

na
lly

-
re

pr
es

en
ta

tiv
e 

(U
SA

),
 

C
lin

ic
al

 
(A

D
H

D
)

6–
17

M
od

es
t c

os
t 

(m
an

ua
l 

pu
rc

ha
se

 
in

cl
ud

es
 

pe
rm

is
si

on
 

to
 c

op
y)

C
hi

ld
 a

nd
 

A
do

le
sc

en
t 

B
eh

av
io

r 
In

ve
nt

or
y 

(C
A

B
I)

20
18

29
,3

0
Pa

re
nt

 a
nd

 
Te

ac
he

r
16

15
Si

x-
po

in
t 

sc
al

e 
(0

 =
 

al
m

os
t 

ne
ve

r 
[n

ev
er

 o
r 

ab
ou

t 
on

ce
 p

er
 

m
on

th
],

 5
 

=
 a

lm
os

t 
al

w
ay

s 
[m

an
y 

tim
es

 p
er

 
da

y]
)

O
ne

 m
on

th
N

on
e

E
ng

lis
h,

 
Sp

an
is

h
Sp

ai
n,

 
U

SA
5

PR
: 3

,9
62

T
R

: 3
,1

22
N

at
io

na
lly

-
re

pr
es

en
ta

tiv
e 

(U
SA

),
 

Sc
ho

ol
, 

C
lin

ic
al

 
(A

D
H

D
),

 
Fo

st
er

 C
ar

e

4–
17

Fr
ee

C
hi

ld
 a

nd
 

A
do

le
sc

en
t 

D
is

ru
pt

iv
e 

B
eh

av
io

r 
In

ve
nt

or
y 

(C
A

D
B

I)

20
14

28
Pa

re
nt

 a
nd

 
Te

ac
he

r
10

8
Si

x-
po

in
t 

sc
al

e 
(0

 =
 

ne
ar

ly
 

no
ne

 o
f 

th
e 

tim
e,

 
5 

=
 

ne
ar

ly
 a

ll 

O
ne

 m
on

th
N

on
eh

E
ng

lis
h,

 
K

or
ea

n,
 

Sp
an

is
h

C
hi

le
, 

N
ep

al
, 

So
ut

h 
K

or
ea

, 
Sp

ai
n,

 
U

SA

6
PR

: 3
,4

01
T

R
: 2

,4
39

C
om

m
un

ity
, 

Sc
ho

ol
4–

16
Fr

ee

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 23

M
ea

su
re

Y
ea

r 
P

ub
lis

he
d 

an
d 

R
ef

er
en

ce
a

In
fo

rm
an

t(
s)

N
o.

 
It

em
s 

in
 

In
it

ia
l 

It
em

 
P

oo
l

N
o.

 I
te

m
s 

in
 F

in
al

 

M
ea

su
re

b

R
es

po
ns

e 
F

or
m

at
T

im
ef

ra
m

e
Su

bs
ca

le
s

L
an

gu
ag

e(
s)

C
ou

nt
ri

es
 

U
se

d 
In

N
o.

 
Sa

m
pl

es
 

U
se

d 

In
c

To
ta

l N
o.

 

P
ar

ti
ci

pa
nt

sd
Sa

m
pl

e 
T

yp
es

A
ge

 
R

an
ge

A
va

ila
bi

lit
y

of
 th

e 
tim

e)

C
hi

ld
 

C
on

ce
nt

ra
tio

n 
In

ve
nt

or
y 

(C
C

I)

20
15

24
Y

ou
th

 s
el

f-
re

po
rt

14
14

Fo
ur

-
po

in
t 

sc
al

e 
(0

 =
 

no
t a

t a
ll,

 
3 

=
 v

er
y 

m
uc

h)

N
ot

 
sp

ec
if

ie
d

To
ta

l s
co

re
 

re
co

m
m

en
de

di
E

ng
lis

h
U

SA
2

SR
: 2

17
Sc

ho
ol

, 
C

om
m

un
ity

8–
18

Fr
ee

C
hi

ld
 

C
on

ce
nt

ra
tio

n 
In

ve
nt

or
y,

 2
nd

 

E
d.

 (
C

C
I-

2)

20
19

25
Y

ou
th

 s
el

f-
re

po
rt

16
15

Fo
ur

-
po

in
t 

sc
al

e 
(0

 =
 

ne
ve

r, 
3 

=
 

al
w

ay
s)

N
ot

 
sp

ec
if

ie
d

N
on

e
E

ng
lis

h,
 

Sp
an

is
h

U
SA

, 
Sp

ai
n

3
SR

: 2
,3

62
Sc

ho
ol

, 
C

om
m

un
ity

, 
C

lin
ic

al
 

(A
D

H
D

)

8–
17

Fr
ee

K
id

di
e 

Sl
ug

gi
sh

 
C

og
ni

tiv
e 

Te
m

po
 S

ca
le

 
(K

-S
C

T
)

20
14

26
Pa

re
nt

 a
nd

 
Te

ac
he

r
44

15
Fo

ur
-

po
in

t 
sc

al
e 

(0
 =

 
ne

ve
r, 

3 
=

 
ve

ry
 

of
te

n)

N
ot

 
sp

ec
if

ie
d

D
ay

dr
ea

m
s 

(6
 

ite
m

s)
, 

Sl
ee

py
/T

ir
ed

 
(4

 it
em

s)
, W

M
 

Pr
ob

le
m

s 
(5

 
ite

m
s)

E
ng

lis
h

U
SA

2
PR

: 2
97

T
R

: 2
97

C
lin

ic
al

 
(A

D
H

D
),

 
C

om
m

un
ity

7–
13

Fr
ee

Pe
nn

y 
SC

T
 

Sc
al

e
20

09
20

Pa
re

nt
, 

Te
ac

he
r, 

an
d 

Y
ou

th
 S

el
f-

R
ep

or
tg

26
14

m
Fo

ur
-

po
in

t 
sc

al
e 

(0
 =

 
no

t a
t a

ll,
 

3 
=

 v
er

y 
m

uc
h)

N
ot

 
sp

ec
if

ie
d

Pa
re

nt
j : S

lo
w

 
(6

 it
em

s)
, 

Sl
ee

py
 (

5 
ite

m
s)

, 
D

ay
dr

ea
m

er
 

(3
 it

em
s)

 

Te
ac

he
rj,k

,l : 
Sl

ow
 (

7 
ite

m
s)

, S
le

ep
/

D
ay

dr
ea

m
er

 
(1

0 
ite

m
s)

E
ng

lis
h

C
an

ad
a,

 
U

SA
11

PR
: 1

,7
20

T
R

: 1
,2

66
SR

: 4
61

C
lin

ic
al

 
(A

D
H

D
, 

N
eu

ro
ps

yc
h 

C
lin

ic
),

 
C

om
m

un
ity

, 
Sc

ho
ol

4–
18

Fr
ee

N
ot

e:
 A

D
H

D
 =

 a
tte

nt
io

n-
de

fi
ci

t/h
yp

er
ac

tiv
ity

 d
is

or
de

r. 
SU

D
 =

 s
ub

st
an

ce
 u

se
 d

is
or

de
r.

a T
he

 y
ea

r 
is

 th
e 

ye
ar

 th
e 

fi
rs

t p
ee

r-
re

vi
ew

ed
 jo

ur
na

l a
rt

ic
le

 e
xa

m
in

in
g 

th
e 

m
ea

su
re

 w
as

 p
ub

lis
he

d,
 w

hi
ch

 m
ay

 d
if

fe
r 

fr
om

 th
e 

ye
ar

 th
e 

m
ea

su
re

 w
as

 d
ev

el
op

ed
 o

r 
th

e 
ye

ar
 th

e 
ar

tic
le

 w
as

 p
ub

lis
he

d 
in

 a
dv

an
ce

 
on

lin
e 

fo
rm

at
.

b T
he

 f
in

al
 n

um
be

r 
of

 it
em

s 
is

 th
e 

fi
na

l n
um

be
r 

as
 d

em
on

st
ra

te
d 

in
 th

e 
in

iti
al

 v
al

id
at

io
n 

st
ud

y.
 S

ub
se

qu
en

t s
tu

di
es

 m
ay

 h
av

e 
us

ed
 o

r 
fo

un
d 

su
pp

or
t f

or
 a

 d
if

fe
re

nt
 n

um
be

r 
of

 it
em

s,
 s

ee
 T

ab
le

 S
1,

 a
va

ila
bl

e 
on

lin
e,

 f
or

 d
et

ai
ls

.

c N
um

be
r 

of
 s

am
pl

es
 r

ef
er

s 
to

 d
is

tin
ct

 s
am

pl
es

, n
ot

 c
ou

nt
in

g 
sa

m
pl

es
 th

at
 m

ay
 h

av
e 

be
en

 u
se

d 
m

ul
tip

le
 ti

m
es

 a
cr

os
s 

di
ff

er
en

t p
ub

lic
at

io
ns

 o
r 

lo
ng

itu
di

na
l t

im
ep

oi
nt

s.

d If
 a

 s
am

pl
e 

w
as

 u
se

d 
in

 p
ar

t o
r 

in
 e

nt
ir

el
y 

in
 m

ul
tip

le
 s

tu
di

es
, t

he
 la

rg
es

t s
am

pl
e 

w
as

 u
se

d 
fo

r 
ca

lc
ul

at
io

ns
 a

nd
 o

th
er

 s
tu

di
es

 u
si

ng
 th

e 
sa

m
e 

sa
m

pl
e 

w
er

e 
no

t i
nc

lu
de

d 
in

 th
e 

ca
lc

ul
at

io
n 

of
 to

ta
l n

um
be

r 
of

 
pa

rt
ic

ip
an

ts
.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 24
e T

he
 B

A
A

R
S-

IV
 v

al
id

at
io

n 
st

ud
y 

on
ly

 e
xa

m
in

ed
 a

du
lt 

se
lf

-r
ep

or
t; 

fo
r 

st
ud

ie
s 

in
cl

ud
in

g 
th

e 
in

fo
rm

an
t-

re
po

rt
 v

er
si

on
, s

ee
 K

am
ra

dt
 e

t a
l.3

2  
an

d 
L

un
sf

or
d-

A
ve

ry
 e

t a
l.3

1

f T
he

 B
SC

T
S-

C
A

 v
al

id
at

io
n 

st
ud

y 
on

ly
 e

xa
m

in
ed

 p
ar

en
t-

re
po

rt
; f

or
 a

 s
tu

dy
 in

cl
ud

in
g 

a 
te

ac
he

r-
re

po
rt

 v
er

si
on

, s
ee

 B
ay

tu
nc

a 
et

 a
l.7

2

g T
he

 P
en

ny
 S

C
T

 S
ca

le
 v

al
id

at
io

n 
st

ud
y 

on
ly

 e
xa

m
in

ed
 p

ar
en

t-
 a

nd
 te

ac
he

r-
re

po
rt

; f
or

 e
xa

m
in

at
io

n 
of

 a
 s

el
f-

re
po

rt
 v

er
si

on
, s

ee
 S

m
ith

 e
t a

l.4
4,

62

h Se
e 

Fe
no

lla
r 

C
or

té
s 

et
 a

l.5
8  

fo
r 

su
pp

or
t f

or
 a

 tw
o-

fa
ct

or
 s

tr
uc

tu
re

 o
f 

th
e 

C
A

D
B

I 
SC

T
 s

ca
le

 (
In

co
ns

is
te

nt
 a

le
rt

ne
ss

 [
4 

ite
m

s]
 a

nd
 S

lo
w

ne
ss

 [
3 

ite
m

s]
).

i Sl
ow

, S
le

ep
, a

nd
 D

ay
dr

ea
m

er
 d

im
en

si
on

s 
w

er
e 

fo
un

d 
bu

t b
if

ac
to

r 
an

al
ys

es
 le

d 
to

 a
 to

ta
l s

co
re

 b
ei

ng
 r

ec
om

m
en

de
d

j T
he

se
 s

ub
sc

al
es

 a
re

 b
as

ed
 o

n 
fa

ct
or

 s
tr

uc
tu

re
 a

na
ly

se
s 

w
ith

 th
e 

14
 S

C
T

 it
em

s.
 I

n 
su

bs
eq

ue
nt

 a
na

ly
se

s 
th

at
 a

ls
o 

in
cl

ud
ed

 A
D

H
D

 it
em

s,
 a

ll 
pa

re
nt

 a
nd

 te
ac

he
r 

SC
T

 s
lo

w
 it

em
s 

lo
ad

ed
 w

ith
 A

D
H

D
 in

at
te

nt
iv

e 

sy
m

pt
om

s 
(P

en
ny

 e
t a

l.2
0 )

.

k T
he

 te
ac

he
r 

ve
rs

io
n 

of
 th

e 
Pe

nn
y 

SC
T

 S
ca

le
 h

ad
 3

 it
em

s 
th

at
 lo

ad
ed

 a
pp

ro
xi

m
at

el
y 

eq
ua

lly
 o

n 
ea

ch
 o

f 
th

e 
su

bs
ca

le
s 

in
 P

en
ny

 e
t a

l.2
0 ,

 a
nd

 th
es

e 
th

re
e 

ite
m

s 
w

er
e 

no
t i

nc
lu

de
d 

in
 th

e 
ca

lc
ul

at
io

n 
of

 th
e 

te
ac

he
r 

SC
T

 s
ub

sc
al

e 
sc

or
es

.

l Se
e 

Ja
co

bs
on

 e
t a

l.3
9  

fo
r 

a 
th

re
e-

fa
ct

or
 s

tr
uc

tu
re

 o
f 

th
e 

te
ac

he
r-

re
po

rt
 P

en
ny

 S
C

T
 S

ca
le

 th
at

 is
 s

im
ila

r 
to

 th
e 

th
re

e-
fa

ct
or

 s
tr

uc
tu

re
 o

f 
th

e 
pa

re
nt

-r
ep

or
t P

en
ny

 S
C

T
 S

ca
le

 in
 th

e 
in

iti
al

 v
al

id
at

io
n 

st
ud

y 
(P

en
ny

 

et
 a

l.2
0 )

.

m
Se

ve
ra

l s
tu

di
es

 h
av

e 
us

ed
 a

 m
od

if
ie

d 
Pe

nn
y 

SC
T

 S
ca

le
,4

0–
42

 u
si

ng
 o

nl
y 

th
e 

ite
m

s 
fr

om
 th

e 
sc

al
e 

th
at

 w
er

e 
fo

un
d 

to
 b

e 
st

ro
ng

 S
C

T
 it

em
s 

in
 a

 m
et

a-
an

al
ys

is
1 ;

 s
ee

 T
ab

le
 S

1,
 a

va
ila

bl
e 

on
lin

e,
 f

or
 d

et
ai

ls
.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 25

Ta
b

le
 3

Su
m

m
ar

y 
of

 E
vi

de
nc

e 
fo

r 
th

e 
R

el
ia

bi
lit

y 
an

d 
V

al
id

ity
 o

f 
Sl

ug
gi

sh
 C

og
ni

tiv
e 

Te
m

po
 M

ea
su

re
s

M
ea

su
re

N
or

m
s?

a
In

te
rn

al
 

C
on

si
st

en
cy

 
R

el
ia

bi
lit

y

Te
st

-R
et

es
t 

R
el

ia
bi

lit
y

In
te

r-
R

at
er

 
R

el
ia

bi
lit

y
St

ru
ct

ur
al

 

V
al

id
it

yb
In

va
ri

an
ce

C
on

cu
rr

en
t 

E
xt

er
na

l 

V
al

id
it

yc
L

on
gi

tu
di

na
l 

E
xt

er
na

l 

V
al

id
it

yd

T
ra

ns
cu

lt
ur

al
 

V
al

id
it

ye
T

re
at

m
en

t/
E

xp
er

im
en

ta
l 

F
in

di
ng

s

A
du

lt 
C

on
ce

nt
ra

tio
n 

In
ve

nt
or

y 
(A

C
I)

N
o

SR
: α

 =
 8

880
 

– 
.8

922
N

ot
 

ex
am

in
ed

N
ot

 
ex

am
in

ed
10

 it
em

s 
lo

ad
 

on
 S

C
T

 f
ac

to
r 

an
d 

di
st

in
ct

 
fr

om
 A

D
H

D
-

IN
 a

nd
 I

N
T

 
fa

ct
or

s.
22

N
ot

 
ex

am
in

ed
SC

T
 s

x 
un

iq
ue

ly
 r

el
at

ed
 to

 ↑
 

IN
T

 s
x,

 e
m

ot
io

n 
dy

sr
eg

ul
at

io
n,

 d
ai

ly
 li

fe
 E

F 
de

fi
ci

ts
, f

un
ct

io
na

l 
im

pa
ir

m
en

t,22
 s

ui
ci

da
l 

be
ha

vi
or

s,
52

 b
eh

av
io

ra
l 

in
hi

bi
tio

n 
sy

st
em

 s
en

si
tiv

ity
, 

ne
ur

ot
ic

is
m

81
, a

nd
 r

ew
ar

d 
va

lu
at

io
n 

an
d 

ex
ep

ec
ta

nc
y.

80

SC
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
 ↓
 

se
lf

-e
st

ee
m

,22
 e

xt
ra

ve
rs

io
n 

an
d 

co
ns

ci
en

tio
us

ne
ss

.81

N
ot

 
ex

am
in

ed
N

ot
 e

xa
m

in
ed

N
ot

 e
xa

m
in

ed

B
ar

kl
ey

 
A

du
lt 

A
D

H
D

 
R

at
in

g 
Sc

al
e-

IV
 (

B
A

A
R

S-
IV

)

Y
es

 
(a

du
lt 

se
lf

-
re

po
rt

)27

SR
: α

 =
 .7

945
 

– 
.9

232

SR
: ω

 =
 .8

447

IR
: α

 =
 .9

132

SR
: .

72
)47

 

– 
.8

827
 (

2–
3 

w
ee

ks
)

SR
 a

nd
 I

R
 

SC
T

 r 
=

 .4
131

 

– 
.5

932

9 
ite

m
s 

lo
ad

 o
n 

SC
T

 f
ac

to
r 

an
d 

di
st

in
ct

 f
ro

m
 

A
D

H
D

 f
ac

to
rs

.
27

,4
5

SC
T

 d
is

tin
ct

 
fr

om
 d

ay
tim

e 
sl

ee
pi

ne
ss

.46

SC
T

 in
va

ri
an

t 
ac

ro
ss

 s
ex

45
SC

T-
on

ly
 g

ro
up

 h
ad

 ↓
 

ed
uc

at
io

n 
th

an
 c

om
pa

ri
so

n 
gr

ou
p;

 S
C

T-
on

ly
 a

nd
 S

C
T

+
A

D
H

D
 g

ro
up

s 
ha

d 
↓ 

in
co

m
e 

an
d 
↑ 

pr
ob

le
m

s 
w

ith
 

se
lf

-o
rg

an
iz

at
io

n/
 p

ro
bl

em
-

so
lv

in
g 

th
an

 A
D

H
D

-o
nl

y 
or

 
co

m
pa

ri
so

n 
gr

ou
ps

.27

SC
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
 ↑
 

IN
T

 s
x,

32
,4

5,
47

 a
ca

de
m

ic
 

im
pa

ir
m

en
t,45

 f
un

ct
io

na
l 

im
pa

ir
m

en
t,27

,3
1,

82
 d

ai
ly

 li
fe

 
E

F 
de

fi
ci

ts
,27

,6
1,

82
–8

4 

em
ot

io
n 

dy
sc

on
tr

ol
,61

 s
le

ep
 

di
st

ur
ba

nc
es

, d
ay

tim
e 

sl
ee

pi
ne

ss
,46

,6
3  

an
d 

ps
yc

ho
tic

 
sx

.85

SC
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
 ↓
 

sl
ee

p 
qu

al
ity

,63
 s

tu
dy

 s
ki

lls
,

82
 s

el
f-

re
gu

la
tio

n 
le

ar
ni

ng
 

st
ra

te
gi

es
,86

 a
nd

 A
D

H
D

-H
I 

sx
.47

In
 a

du
lts

 w
ith

 A
D

H
D

, 
pa

rt
ic

ip
an

ts
 in

 m
od

er
at

e 
an

d 
se

ve
re

 S
C

T
 g

ro
up

s 
ha

d 
↑ 

A
N

X
 s

x;
 P

ar
tic

ip
an

ts
 in

 th
e 

se
ve

re
 S

C
T

 g
ro

up
 h

ad
 ↑

 D
E

P 
sx

 a
nd

 to
ta

l I
N

T
 s

x 
th

an
 

pa
rt

ic
ip

an
ts

 in
 th

e 
m

od
er

at
e 

SC
T

 g
ro

up
, w

ho
 in

 tu
rn

 h
ad

 
↑ 

D
E

P 
sx

 a
nd

 to
ta

l I
N

T
 s

x 
th

an
 p

ar
tic

ip
an

ts
 in

 th
e 

m
in

im
al

 S
C

T
 g

ro
up

. T
he

 

N
ot

 
ex

am
in

ed
Se

e 
st

ud
ie

s 
co

nd
uc

te
d 

in
 I

ra
n,

87
 J

ap
an

,47
 a

nd
 

T
ur

ke
y85

,8
8

N
ot

 e
xa

m
in

ed

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 26

M
ea

su
re

N
or

m
s?

a
In

te
rn

al
 

C
on

si
st

en
cy

 
R

el
ia

bi
lit

y

Te
st

-R
et

es
t 

R
el

ia
bi

lit
y

In
te

r-
R

at
er

 
R

el
ia

bi
lit

y
St

ru
ct

ur
al

 

V
al

id
it

yb
In

va
ri

an
ce

C
on

cu
rr

en
t 

E
xt

er
na

l 

V
al

id
it

yc
L

on
gi

tu
di

na
l 

E
xt

er
na

l 

V
al

id
it

yd

T
ra

ns
cu

lt
ur

al
 

V
al

id
it

ye
T

re
at

m
en

t/
E

xp
er

im
en

ta
l 

F
in

di
ng

s

se
ve

re
 S

C
T

 g
ro

up
 a

ls
o 

ha
d 

hi
gh

es
t l

ev
el

s 
of

 im
pa

ir
m

en
t.

32

B
ar

kl
ey

 S
C

T
 

Sc
al

e 
– 

C
hi

ld
re

n 
an

d 
A

do
le

sc
en

ts
 

(B
SC

T
S-

C
A

)

Y
es

 
(p

ar
en

t-
re

po
rt

)23

PR
: α

 =
 .8

372
 

– 
.9

323
 (

to
ta

l 
sc

or
e)

α
 =

 .8
0 

an
d 

.8
3 

(S
lu

gg
is

h 
an

d 
D

ay
dr

ea
m

in
g,

 
re

sp
ec

tiv
el

y)
37

T
R

: α
 =

 .8
772

 

(t
ot

al
 s

co
re

)

PR
: .

84
 (

3–
5 

w
ee

ks
)23

M
R

-F
R

, M
R

-
T

R
, a

nd
 F

R
-

T
R

 
co

rr
el

at
io

n 
rs

 
=

 .6
1,

 .2
7 

an
d 

.3
1,

 
re

sp
ec

tiv
el

y38

12
 it

em
s 

lo
ad

 
on

 tw
o 

SC
T

 
fa

ct
or

s 
an

d 
di

st
in

ct
 f

ro
m

 
A

D
H

D
 f

ac
to

rs
: 

Sl
ug

gi
sh

 (
7 

ite
m

s)
 a

nd
 

D
ay

dr
ea

m
in

g 
(5

 it
em

s)
.23

Tw
o 

SC
T

 
fa

ct
or

s,
 w

ith
 

sl
ig

ht
ly

 
di

ff
er

en
t i

te
m

 
se

ts
 th

an
 

or
ig

in
al

 
va

lid
at

io
n 

st
ud

y,
23

 

re
po

rt
ed

 in
 

T
ur

ki
sh

 s
tu

dy
.

37
,3

8

N
ot

 
ex

am
in

ed
SC

T
 le

ss
 c

on
si

st
en

tly
 o

r 
st

ro
ng

ly
 a

ss
oc

ia
te

d 
th

an
 

A
D

H
D

 w
ith

 d
ai

ly
 li

fe
 E

F 
de

fi
ci

ts
, w

ith
 S

C
T

 m
or

e 
im

pa
ir

in
g 

in
 c

om
m

un
ity

-
le

is
ur

e 
do

m
ai

ns
.27

SC
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
 ↑
 

IN
T

 s
x,

 w
ith

dr
aw

al
, a

nd
 

so
ci

al
 p

ro
bl

em
s,

 a
nd

 to
 ↓
 

A
D

H
D

-H
I 

sx
.38

N
ot

 
ex

am
in

ed
Se

e 
st

ud
ie

s 
co

nd
uc

te
d 

in
 

T
ur

ke
y37

,3
8,

72

N
ot

 e
xa

m
in

ed

C
hi

ld
 a

nd
 

A
do

le
sc

en
t 

B
eh

av
io

r 
In

ve
nt

or
y 

(C
A

B
I)

Y
es

 
(p

ar
en

t-
re

po
rt

)30

PR
: α

 
=

 .9
229

,5
1 

– 
.9

550

T
R

: α
 =

 .8
851

 

– 
.9

833

PR
: .

82
 (

4 
w

ee
ks

)30
M

R
-F

R
, M

R
-

T
R

, F
R

-T
R

 
fa

ct
or

 
co

rr
el

at
io

ns
 

=
 .8

1,
 .4

3,
 

an
d 

.4
2,

 
re

sp
ec

tiv
el

y29

M
R

, F
R

, a
nd

 
T

R
 f

ac
to

r 
co

rr
el

at
io

ns
 

w
ith

 C
C

I-
2 

SR
 

=
 .3

6,
 .3

6,
 

an
d 

.2
9,

 
re

sp
ec

tiv
el

y25

PR
 a

nd
 S

R
 

SC
T

 (
on

 
C

C
I-

2)
 rs

 
=

 .2
751

 

– 
.5

550

A
cr

os
s 

in
fo

rm
an

ts
, 1

5 
ite

m
s 

lo
ad

 o
n 

SC
T

 f
ac

to
r 

an
d 

di
st

in
ct

 f
ro

m
 

A
D

H
D

 f
ac

to
r.

29
,3

0,
33

SC
T

 in
va

ri
an

t 
ac

ro
ss

 
se

x30
,3

3  
an

d 
M

R
, F

R
, a

nd
 

T
R

 r
at

in
gs

29

A
cr

os
s 

in
fo

rm
an

ts
, t

he
 S

C
T-

on
ly

 g
ro

up
 g

en
er

al
ly

 h
ad

 ↑
 

IN
T

 s
x,

 c
on

fl
ic

te
d 

sh
yn

es
s,

30
,5

3  
an

d 
sl

ee
p 

pr
ob

le
m

s30
 

th
an

 th
e 

A
D

H
D

-o
nl

y 
gr

ou
p,

 
as

 w
el

l a
s 
↓ 

O
D

D
 s

x30
,5

3

SC
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
 ↑
 

A
N

X
 s

x,
 D

E
P 

sx
, c

on
fl

ic
te

d 
sh

yn
es

s,
29

 s
oc

ia
l 

im
pa

ir
m

en
t,29

,3
3  

ac
ad

em
ic

 
im

pa
ir

m
en

t,33
 a

nd
 to

 ↓
 

A
D

H
D

-H
I 

sx
29

 a
nd

 s
lo

w
er

 
fi

ne
 m

ot
or

 s
pe

ed
.51

C
hi

ld
re

n 
in

 f
os

te
r 

ca
re

 h
ad

 ↑
 

SC
T

 s
x 

sc
or

es
 th

an
 c

hi
ld

re
n 

no
t i

n 
fo

st
er

 c
ar

e.
89

N
ot

 
ex

am
in

ed
Se

e 
st

ud
ie

s 
co

nd
uc

te
d 

in
 

Sp
ai

n29
,5

3

Pa
re

nt
s 

re
po

rt
ed

 ↑
 

SC
T

 s
x 

du
ri

ng
 s

le
ep

 
re

st
ri

ct
io

n 
th

an
 s

le
ep

 
ex

te
ns

io
n.

50

C
hi

ld
 a

nd
 

A
do

le
sc

en
t 

D
is

ru
pt

iv
e 

B
eh

av
io

r 
In

ve
nt

or
y 

(C
A

D
B

I)

N
o

PR
: α

 =
 .7

156
 

– 
.9

155

T
R

: α
 =

 .9
136

 

– 
.9

555

PR
: ω

 =
 .9

060

T
R

: ω
 =

 .9
360

PR
: .

80
28

 (
4 

w
ee

ks
);

 .7
3 

– 
.7

559
 (

6 
w

ee
ks

)
T

R
: .

74
36

 (
4 

w
ee

ks
);

 8
5 

M
-F

 f
ac

to
r 

co
rr

el
at

io
ns

 
=

 .7
159

 

– 
.8

034

PR
-T

R
 f

ac
to

r 
co

rr
el

at
io

n 

In
 U

S 
an

d 
C

hi
le

 s
tu

di
es

, 8
 

SC
T

 it
em

s 
w

er
e 

di
st

in
ct

 
fr

om
 A

D
H

D
-

IN
 f

or
 b

ot
h 

PR
 

SC
T

 in
va

ri
an

t 
ac

ro
ss

 M
-F

, 
PT

-T
A

, 
ho

m
e-

sc
ho

ol
34

, a
nd

 

A
cr

os
s 

in
fo

rm
an

ts
, S

C
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
 ↑

 A
N

X
 

sx
, D

E
P 

sx
,28

,3
4–

36
,5

4–
58

 

so
ci

al
 im

pa
ir

m
en

t,
28

,3
6,

54
,5

8–
60

 e
m

ot
io

na
l 

re
ac

tiv
ity

,56
 s

om
at

ic
 

T
R

 S
C

T
 

un
iq

ue
ly

 
pr

ed
ic

te
d 
↑ 

D
E

P 
sx

, 
ac

ad
em

ic
 

im
pa

ir
m

en
t, 

Se
e 

st
ud

ie
s 

co
nd

uc
te

d 
in

 
C

hi
le

,35
 N

ep
al

,36
 

So
ut

h 
K

or
ea

,55
,5

6 

an
d 

Sp
ai

n34
,4

9,
54

,5
7–

59
,6

8

N
ot

 e
xa

m
in

ed

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 27

M
ea

su
re

N
or

m
s?

a
In

te
rn

al
 

C
on

si
st

en
cy

 
R

el
ia

bi
lit

y

Te
st

-R
et

es
t 

R
el

ia
bi

lit
y

In
te

r-
R

at
er

 
R

el
ia

bi
lit

y
St

ru
ct

ur
al

 

V
al

id
it

yb
In

va
ri

an
ce

C
on

cu
rr

en
t 

E
xt

er
na

l 

V
al

id
it

yc
L

on
gi

tu
di

na
l 

E
xt

er
na

l 

V
al

id
it

yd

T
ra

ns
cu

lt
ur

al
 

V
al

id
it

ye
T

re
at

m
en

t/
E

xp
er

im
en

ta
l 

F
in

di
ng

s

PR
 f

ac
to

r 
re

lia
bi

lit
y 

co
ef

fi
ci

en
ts

 
=

 .8
168

 –
 .9

535

T
R

 f
ac

to
r 

re
lia

bi
lit

y 
co

ef
fi

ci
en

ts
 

=
 .8

768
 –

 .9
535

– 
.8

657
 (

6 
w

ee
ks

)
PR

: s
ta

bi
lit

y 
co

ef
fi

ci
en

ts
 

=
 .6

754
 

– 
.7

668
 (

1 
yr

);
 .6

0 
– 

.6
568

 (
2 

yr
s)

T
R

: s
ta

bi
lit

y 
co

ef
fi

ci
en

ts
 

=
 .5

1 
– 

.5
768

 

(1
 y

r)
; .

42
 

– 
.4

668
 (

2 
yr

s)

=
 .3

834
 

– 
.7

635

PT
-T

A
 f

ac
to

r 
co

rr
el

at
io

ns
 

=
 .7

1 
– 

.7
857

,6
8

an
d 

T
R

28
,3

5  
an

d 
al

so
 s

ho
w

ed
 

D
V

 f
ro

m
 A

N
X

/
D

E
P.

28

In
 S

pa
in

 s
tu

dy
, 

5 
SC

T
 it

em
s 

di
st

in
ct

 f
ro

m
 

A
D

H
D

 a
cr

os
s 

fo
ur

 in
fo

rm
an

ts
 

(M
R

, T
R

, P
T,

 
TA

).
34

Tw
o 

SC
T

 
fa

ct
or

s,
 

re
po

rt
ed

 in
 o

ne
 

st
ud

y:
 

In
co

ns
is

te
nt

 
A

le
rt

ne
ss

 (
4 

ite
m

s)
 a

nd
 

Sl
ow

ne
ss

 (
3 

ite
m

s)
.58

ac
ro

ss
 a

 1
-y

r 
pe

ri
od

49
co

m
pl

ai
nt

s.
56

A
cr

os
s 

in
fo

rm
an

ts
, m

ix
ed

 
fi

nd
in

gs
 f

or
 S

C
T

 s
x 

be
in

g 
un

iq
ue

ly
 r

el
at

ed
 to

 ↑
 

ac
ad

em
ic

 
im

pa
ir

m
en

t28
,3

4,
36

,5
4,

55
,5

7,
59

,6
0 

or
 n

ot
 u

ni
qu

el
y 

re
la

te
d 

to
 

ac
ad

em
ic

 im
pa

ir
m

en
t.35

,5
5

A
cr

os
s 

in
fo

rm
an

ts
, m

ix
ed

 
fi

nd
in

gs
 f

or
 S

C
T

 s
x 

be
in

g 
un

iq
ue

ly
 r

el
at

ed
 to

 ↓
 A

D
H

D
-

H
I 

or
 O

D
D

 s
x,

28
,3

4,
36

,5
5–

59
 

un
iq

ue
ly

 r
el

at
ed

 to
 ↑

 A
D

H
D

-
H

I 
or

 O
D

D
 s

x,
35

,5
8  

or
 n

ot
 

un
iq

ue
ly

 r
el

at
ed

 to
 O

D
D

 s
x.

28
,3

6,
54

–5
6,

59

A
cr

os
s 

in
fo

rm
an

ts
, S

C
T

 
ra

tin
gs

 m
or

e 
tr

ai
t-

lik
e 

th
an

 
st

at
e-

lik
e.

49

an
d 

so
ci

al
 

im
pa

ir
m

en
t 1

 
m

on
th

 la
te

r.36

PR
 a

nd
 T

R
 

SC
T

 
ge

ne
ra

lly
 

un
iq

ue
ly

 
pr

ed
ic

te
d 
↑ 

D
E

P 
sx

 
ac

ad
em

ic
 

im
pa

ir
m

en
t, 

an
d 

so
ci

al
 

im
pa

ir
m

en
t 1

 
yr

 a
nd

 2
 y

rs
 

la
te

r.57
,6

8

PR
 S

C
T

 s
x 

un
iq

ue
ly

 
pr

ed
ic

te
d 
↑ 

A
N

X
 s

x 
so

ci
al

 
im

pa
ir

m
en

t 1
 

yr
 a

nd
 2

 y
rs

 
la

te
r.68

T
R

 S
C

T
 s

x 
un

iq
ue

ly
 

pr
ed

ic
te

d 
↓ 

A
D

H
D

-H
I 

sx
 

an
d 

O
D

D
 s

x 
1 

an
d 

2 
yr

s 
la

te
r, 

w
he

re
as

 
PR

 S
C

T
 s

x 
ge

ne
ra

lly
 d

id
 

no
t u

ni
qu

el
y 

pr
ed

ic
t 

A
D

H
D

-H
I 

or
 

O
D

D
 s

x 
1 

or
 

2 
yr

s 
la

te
r.

57
,6

8

C
hi

ld
 

C
on

ce
nt

ra
tio

n 
In

ve
nt

or
y 

(C
C

I)

N
o

α
 =

 .7
742

 

– 
.9

171
N

ot
 

ex
am

in
ed

SR
 a

nd
 T

R
 

SC
T

 (
on

 
Pe

nn
y)

 r 
=

 .5
324

A
 th

re
e-

fa
ct

or
 

st
ru

ct
ur

e 
of

 
SC

T
 w

as
 f

ou
nd

 
(S

lo
w

, S
le

ep
y,

 
D

ay
dr

ea
m

er
),

 
th

ou
gh

 b
if

ac
to

r 
m

od
el

in
g 

su
pp

or
te

d 
SC

T
 

co
nc

ep
tu

al
iz

ed
 

as
 

un
id

im
en

si
on

al
.

24 SC
T

 s
ho

w
ed

 

N
ot

 
ex

am
in

ed
SC

T
 s

x 
st

ro
ng

ly
 r

el
at

ed
 to

 ↑
 

SR
 D

E
P 

sx
, S

R
 A

N
X

 s
x,

 a
nd

 
T

R
 A

D
H

D
-I

N
 s

x,
 a

nd
 

m
od

er
at

el
y 

as
so

ci
at

ed
 w

ith
 ↑
 

T
R

 A
D

H
D

-H
I 

sx
 a

nd
 

O
D

D
/C

P 
sx

.24

SC
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
↑ 

SR
 lo

ne
lin

es
s,

 e
m

ot
io

n 
in

hi
bi

tio
n,

 a
nd

 e
m

ot
io

n 
dy

sr
eg

ul
at

io
n,

 a
nd

 to
 ↓

 S
R

 
ac

ad
em

ic
 c

om
pe

te
nc

e,
 

ac
ad

em
ic

 f
un

ct
io

ni
ng

, s
oc

ia
l 

co
m

pe
te

nc
e,

 p
ee

r 
re

la
tio

ns
, 

N
ot

 
ex

am
in

ed
N

ot
 e

xa
m

in
ed

SR
 S

C
T

 s
x 

lo
w

er
 d

ur
in

g 
sl

ee
p 

ex
te

ns
io

n 
co

m
pa

re
d 

to
 

ty
pi

ca
l s

ho
rt

 
sl

ee
p.

71

A
do

le
sc

en
ts

 
re

po
rt

in
g 

im
pr

ov
em

en
t 

in
 S

C
T

 s
x 

re
po

rt
ed

 ↓
 

dr
iv

in
g 

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 28

M
ea

su
re

N
or

m
s?

a
In

te
rn

al
 

C
on

si
st

en
cy

 
R

el
ia

bi
lit

y

Te
st

-R
et

es
t 

R
el

ia
bi

lit
y

In
te

r-
R

at
er

 
R

el
ia

bi
lit

y
St

ru
ct

ur
al

 

V
al

id
it

yb
In

va
ri

an
ce

C
on

cu
rr

en
t 

E
xt

er
na

l 

V
al

id
it

yc
L

on
gi

tu
di

na
l 

E
xt

er
na

l 

V
al

id
it

yd

T
ra

ns
cu

lt
ur

al
 

V
al

id
it

ye
T

re
at

m
en

t/
E

xp
er

im
en

ta
l 

F
in

di
ng

s

D
V

 f
ro

m
 S

R
 

IN
T

 s
x 

an
d 

T
R

 
A

D
H

D
 s

x.
24

se
lf

-w
or

th
, a

nd
 e

m
ot

io
n 

co
pi

ng
.24

SC
T

 s
x 

un
iq

ue
ly

 c
ro

ss
-

se
ct

io
na

lly
 r

el
at

ed
 to

 ↑
 T

R
 

st
ud

en
t-

te
ac

he
r 

re
la

tio
ns

hi
p 

co
nf

lic
t b

ut
 n

ot
 u

ni
qu

el
y 

re
la

te
d 

to
 s

tu
de

nt
-t

ea
ch

er
 

cl
os

en
es

s.
42

pr
ob

le
m

s 
du

ri
ng

 s
le

ep
 

ex
te

ns
io

n 
th

an
 

du
ri

ng
 ty

pi
ca

l 
sh

or
t s

le
ep

.71

C
hi

ld
 

C
on

ce
nt

ra
tio

n 
In

ve
nt

or
y,

 2
nd

 

E
d.

 (
C

C
I-

2)

N
o

α
 =

 .8
025

 

– 
.9

550
.7

2 
(1

-w
k 

ac
ro

ss
 tw

o 
ex

pe
ri

m
en

ta
l 

co
nd

iti
on

s)
50

SR
 a

nd
 P

R
 

(o
n 

C
A

B
I)

 rs
 

=
 .2

751
 

– 
.5

550

SR
-M

R
, S

R
-

FR
, S

R
-T

R
 

fa
ct

or
 

co
rr

el
at

io
ns

 
(o

n 
C

A
B

I)
 

=
 .3

6,
 .3

6,
 

an
d 

.2
9,

 
re

sp
ec

tiv
el

y25

13
 S

C
T

 it
em

s 
lo

ad
 o

n 
SC

T
 

fa
ct

or
 a

nd
 

di
st

in
ct

 f
ro

m
 

A
D

H
D

43

15
 S

C
T

 it
em

s 
ha

d 
m

od
er

at
e 

to
 s

tr
on

g 
lo

ad
in

gs
 o

n 
th

e 
SC

T
 f

ac
to

r.25

SC
T

 in
va

ri
an

t 
ac

ro
ss

 s
ex

 
an

d 
ac

ro
ss

 
A

D
H

D
 a

nd
 

co
m

pa
ri

so
n 

gr
ou

ps
43

SC
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
 ↑
 

SR
 a

nd
 P

R
 I

N
T

 s
x,

 S
R

 
su

ic
id

al
 id

ea
tio

n,
 a

nd
 S

R
 

em
ot

io
n 

dy
sr

eg
ul

at
io

n 
(b

ut
 

no
t P

R
 e

m
ot

io
n 

dy
sr

eg
ul

at
io

n)
.43

SC
T

 s
x 

as
so

ci
at

ed
 w

ith
 ↑

 S
R

 
lo

ne
lin

es
s,

 S
R

 p
re

fe
re

nc
e 

fo
r 

so
lit

ud
e,

 ↑
 M

R
, F

R
, a

nd
 T

R
 

ac
ad

em
ic

 im
pa

ir
m

en
t, 

an
d 
↑ 

M
R

 s
oc

ia
l i

m
pa

ir
m

en
t.25

SC
T

 s
x 

un
iq

ue
ly

 a
ss

oc
ia

te
d 

w
ith

 s
lo

w
er

 G
ro

ov
ed

 
Pe

gb
oa

rd
 ti

m
e 

an
d 

lo
w

er
 

C
od

in
g 

sc
or

es
 b

ut
 n

ot
 

Sy
m

bo
l S

ea
rc

h 
sc

or
es

.51

N
ot

 
ex

am
in

ed
Se

e 
st

ud
y 

co
nd

uc
te

d 
in

 
Sp

ai
n25

A
do

le
sc

en
ts

 
re

po
rt

ed
 ↑
 

SC
T

 s
x 

du
ri

ng
 s

le
ep

 
re

st
ri

ct
io

n 
th

an
 s

le
ep

 
ex

te
ns

io
n.

50

K
id

di
e 

Sl
ug

gi
sh

 
C

og
ni

tiv
e 

Te
m

po
 S

ca
le

 
(K

-S
C

T
)

N
o

PR
: α

 =
 .8

926
 

– 
.9

090
 (

to
ta

l 
sc

or
e)

α
 =

 .9
1,

 .8
7,

 
an

d 
.8

5 
(D

ay
dr

ea
m

s,
 

W
M

 
Pr

ob
le

m
s,

 a
nd

 
Sl

ee
py

/T
ir

ed
, 

re
sp

ec
tiv

el
y)

26

T
R

: .
91

26
 

– 
.9

390
 (

to
ta

l 
sc

or
e)

α
 =

 .9
5,

 .9
0,

 
an

d 
.8

8 
(D

ay
dr

ea
m

s,
 

W
M

 
Pr

ob
le

m
s,

 a
nd

 
Sl

ee
py

/T
ir

ed
, 

re
sp

ec
tiv

el
y)

26

N
ot

 
ex

am
in

ed
PR

 a
nd

 T
R

 
SC

T
 s

x 
co

rr
el

at
ed

, r
 

=
 .1

3,
 .2

2,
 

an
d 

.1
2 

fo
r 

D
ay

dr
ea

m
s,

 
W

M
 

Pr
ob

le
m

s,
 

an
d 

Sl
ee

py
/

T
ir

ed
, 

re
sp

ec
tiv

el
y26

A
cr

os
s 

in
fo

rm
an

ts
, 1

5 
ite

m
s 

lo
ad

 o
n 

th
re

e 
SC

T
 

fa
ct

or
s 

an
d 

di
st

in
ct

 f
ro

m
 

A
D

H
D

 f
ac

to
rs

: 
D

ay
dr

ea
m

s 
(6

 
ite

m
s)

, W
M

 
Pr

ob
le

m
s 

(5
 

ite
m

s)
, S

le
ep

y/
 

T
ir

ed
 (

4 
ite

m
s)

.
26

N
ot

 
ex

am
in

ed
A

cr
os

s 
in

fo
rm

an
ts

, t
ot

al
 S

C
T

 
sx

 u
ni

qu
el

y 
re

la
te

d 
to

 ↑
 

pr
ob

le
m

 s
oc

ia
l b

x 
an

d 
or

ga
ni

za
tio

n 
pr

ob
le

m
s.

 T
ot

al
 

T
R

 S
C

T
 a

ls
o 

un
iq

ue
ly

 
re

la
te

d 
to

 ↑
 A

N
X

 s
x,

 D
E

P 
sx

 
an

d 
↓ 

so
ci

al
 s

ki
lls

 a
nd

 
ac

ad
em

ic
 e

na
bl

er
s.

26

In
 e

xa
m

in
in

g 
SC

T
 s

ub
sc

al
es

 
ac

ro
ss

 in
fo

rm
an

ts
, S

C
T

 
sl

ee
py

/ti
re

d 
sx

 u
ni

qu
el

y 
re

la
te

d 
to

 ↑
 D

E
P 

sx
 a

nd
 

or
ga

ni
za

tio
n 

pr
ob

le
m

s 
an

d 
SC

T
 d

ay
dr

ea
m

s 
sx

 u
ni

qu
el

y 
re

la
te

d 
to

 ↑
 g

lo
ba

l 
im

pa
ir

m
en

t.26

Fo
r 

bo
th

 P
R

 a
nd

 T
R

, 
si

gn
if

ic
an

t e
vi

de
nc

e 
fo

r 
as

so
ci

at
io

ns
 b

et
w

ee
n 

SC
T

 s
x 

an
d 

sl
ow

er
 W

M
 

m
an

ip
ul

at
io

n 
sp

ee
d 

an
d 

si
gn

if
ic

an
t e

vi
de

nc
e 

ag
ai

ns
t 

as
so

ci
at

io
ns

 b
et

w
ee

n 
SC

T
 s

x 
an

d 
co

m
pu

ta
tio

na
lly

 
m

od
el

ed
 p

ro
ce

ss
in

g 
sp

ee
d.

 
Fo

r 
PR

 o
nl

y,
 s

ig
ni

fi
ca

nt
 

N
ot

 
ex

am
in

ed
N

ot
 e

xa
m

in
ed

In
 in

iti
al

 
an

al
ys

es
, ↓

 
SC

T
 s

x 
as

so
ci

at
ed

 
w

ith
 h

ig
he

r 
ra

te
s 

of
 

po
si

tiv
e 

re
sp

on
se

 to
 

be
ha

vi
or

al
 tx

, 
bu

t t
he

 
sm

al
le

r 
ef

fe
ct

 
si

ze
 c

om
pa

re
d 

to
 o

th
er

 
va

ri
ab

le
s 

le
d 

it 
be

in
g 

re
m

ov
ed

 f
ro

m
 

su
bs

eq
ue

nt
 

m
od

el
s.

10

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 29

M
ea

su
re

N
or

m
s?

a
In

te
rn

al
 

C
on

si
st

en
cy

 
R

el
ia

bi
lit

y

Te
st

-R
et

es
t 

R
el

ia
bi

lit
y

In
te

r-
R

at
er

 
R

el
ia

bi
lit

y
St

ru
ct

ur
al

 

V
al

id
it

yb
In

va
ri

an
ce

C
on

cu
rr

en
t 

E
xt

er
na

l 

V
al

id
it

yc
L

on
gi

tu
di

na
l 

E
xt

er
na

l 

V
al

id
it

yd

T
ra

ns
cu

lt
ur

al
 

V
al

id
it

ye
T

re
at

m
en

t/
E

xp
er

im
en

ta
l 

F
in

di
ng

s

ev
id

en
ce

 f
or

 a
ss

oc
ia

tio
ns

 
be

tw
ee

n 
SC

T
 s

x 
an

d 
fa

st
er

 
in

hi
bi

tio
n 

sp
ee

d.
90

SC
T

 s
le

ep
y/

tir
ed

 s
x 

un
iq

ue
ly

 
re

la
te

d 
to

 p
oo

re
r 

sl
ee

p 
fu

nc
tio

ni
ng

.91

Pe
nn

y 
SC

T
 

Sc
al

ef
N

o
PR

: α
 

=
 .8

762
,9

2 

– 
.9

371
 (

to
ta

l 
sc

or
e)

α
 =

 .7
839

 

– 
.8

920
, .

86
92

 

– 
.9

493
, .

78
39

 

– 
.8

766
, 

an
d 

.8
192

 

(S
lo

w
, S

le
ep

y/
Sl

ug
gi

sh
, 

D
ay

dr
ea

m
er

, 
an

d 
L

ow
 

In
iti

at
io

n 
re

sp
ec

tiv
el

y)
T

R
: α

 =
 .9

266
 

– 
.9

620
 (

to
ta

l 
sc

or
e)

T
R

 P
en

ny
20

 

fa
ct

or
 

st
ru

ct
ur

e:
 α

 
=

 .9
320

 

an
d 

.9
420

 

(S
lo

w
 a

nd
 

Sl
ee

py
/

D
ay

dr
ea

m
er

, 
re

sp
ec

tiv
el

y)
T

R
 

Ja
co

bs
on

39
 

fa
ct

or
 

st
ru

ct
ur

e:
 α

 
=

 .8
766

 

– 
.9

493
, .

93
66

 

– 
.9

593
, 

an
d 

.8
766

 

– 
.8

993
 (

L
ow

 
In

iti
at

io
n/

Pe
rs

is
te

nc
e,

 
Sl

ee
py

/
Sl

ug
gi

sh
, 

Sl
ow

/
D

ay
dr

ea
m

y,
 

re
sp

ec
tiv

el
y)

SR
: α

 =
 .8

662
 

PR
: t

es
t-

re
te

st
 

=
 .8

7,
 .8

7,
 .8

3,
 a

nd
 .7

0 
fo

r 
to

ta
l, 

Sl
ow

, 
Sl

ee
py

, a
nd

 
D

ay
dr

ea
m

er
, 

re
sp

ec
tiv

el
y 

(1
2-

w
ee

k 
m

ea
n 

tim
e 

in
te

rv
al

)20

PR
 a

nd
 T

R
 

SC
T

 s
x 

co
rr

el
at

ed
, r

 
=

 .2
666

 

– 
.5

220
 (

to
ta

l 
sc

or
e)

PR
 a

nd
 T

R
 

SC
T

 s
x 

co
rr

el
at

ed
, r

 
=

, .
27

, .
17

, 
an

d 
.3

2 
fo

r 
Sl

ow
, S

le
ep

y,
 

an
d 

D
ay

dr
ea

m
y,

 
re

sp
ec

tiv
el

y66

T
R

 a
nd

 S
R

 
SC

T
 (

on
 

C
C

I)
 r 

=
 .5

324

In
 c

om
m

un
ity

 
sa

m
pl

e,
 F

or
 

PR
, 3

 S
C

T
 

di
m

en
si

on
s:

 
Sl

ow
 (

6 
ite

m
s)

, 
Sl

ee
py

 (
5 

ite
m

s)
, a

nd
 

D
ay

dr
ea

m
er

 (
3 

ite
m

s)
. F

or
 T

R
, 

2 
SC

T
 

di
m

en
si

on
s:

 
Sl

ow
 (

7 
ite

m
s)

 
an

d 
Sl

ee
py

/ 
D

ay
dr

ea
m

er
 

(1
0 

ite
m

s)
; 3

 o
f 

th
e 

14
 it

em
s 

lo
ad

ed
 ~

eq
ua

lly
 

on
 b

ot
h 

SC
T

 
fa

ct
or

s.
 F

or
 P

R
 

an
d 

T
R

, i
n 

an
al

ys
es

 w
ith

 
A

D
H

D
 s

x,
 S

C
T

 
sl

ow
 it

em
s 

lo
ad

ed
 w

ith
 

A
D

H
D

-I
N

.20

In
 c

lin
ic

al
 

sa
m

pl
e,

 1
0 

PR
 

ite
m

s 
di

st
in

ct
 

fr
om

 A
D

H
D

-
IN

: S
le

ep
y/

 
Sl

ug
gi

sh
 (

5 
ite

m
s)

, 
D

ay
dr

ea
m

y 
(3

 
ite

m
s)

, a
nd

 
L

ow
 I

ni
tia

tio
n 

(2
 it

em
s)

. 1
1 

T
R

 it
em

s 
di

st
in

ct
 f

ro
m

 
A

D
H

D
-I

N
: 

Sl
ee

py
/

Sl
ug

gi
sh

 (
6 

ite
m

s)
 a

nd
 

Sl
ow

/
D

ay
dr

ea
m

y 
(5

 
ite

m
s)

.73

SC
T

 n
ot

 
in

va
ri

an
t 

ac
ro

ss
 P

R
 

an
d 

SR
62

SC
T

 in
va

ri
an

t 
ac

ro
ss

 s
ex

, 
ol

de
r/

yo
un

ge
r 

yo
ut

h,
 a

nd
 

A
D

H
D

 
pr

es
en

ta
tio

n44

A
cr

os
s 

PR
 a

nd
 T

R
, S

C
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 to
 ↓

 A
D

H
D

-
H

I 
sx

.20

PR
 S

C
T

 s
x 

un
iq

ue
ly

 r
el

at
ed

 
to

 ↑
 P

R
 I

N
T

 s
x,

20
 P

R
 o

ve
ra

ll 
sc

ho
ol

 im
pa

ir
m

en
t,66

 w
ri

tin
g 

im
pa

ir
m

en
t,66

 m
at

h 
im

pa
ir

m
en

t,66
 S

R
 d

ri
vi

ng
 

vi
ol

at
io

ns
71

 a
nd

 to
 ↓

 T
R

 
ho

m
ew

or
k 

pe
rf

or
m

an
ce

64
 

an
d 
↓ 

SR
 A

N
X

 s
x.

64

T
R

 S
C

T
 s

x 
un

iq
ue

ly
 r

el
at

ed
 

to
 ↓

 T
R

 O
D

D
 s

x,
20

 T
R

 s
oc

ia
l 

ac
ce

pt
an

ce
,24

 S
R

 e
m

ot
io

n 
co

pi
ng

24
 b

ut
 n

ot
 a

ca
de

m
ic

 
ou

tc
om

es
.66

SR
 S

C
T

 s
ym

pt
om

s 
un

iq
ue

ly
 

re
la

te
d 

to
 ↑

 d
ay

tim
e 

sl
ee

pi
ne

ss
,62

 S
R

 A
N

X
 s

x,
64

 

an
d 

SR
 D

E
P 

sx
.64

In
 c

on
si

de
ri

ng
 S

C
T

 
su

bs
ca

le
s,

 P
R

 S
C

T
 s

le
ep

y/
sl

ug
gi

sh
, d

ay
dr

ea
m

y,
 a

nd
 

lo
w

 in
iti

at
io

n 
sx

 w
er

e 
ea

ch
 

un
iq

ue
ly

 r
el

at
ed

 to
 ↑

 P
R

 
A

N
X

/D
E

P 
sx

.73
 N

ei
th

er
 P

R
 

no
r 

T
R

 S
C

T
 s

x 
un

iq
ue

ly
 

re
la

te
d 

to
 T

R
 o

rg
an

iz
at

io
na

l 
im

pa
ir

m
en

t.65
 P

R
 S

C
T

 S
lo

w
 

sx
 u

ni
qu

el
y 

re
la

te
d 

to
 to

 ↑
 

PR
 a

nd
 T

R
 m

et
ac

og
ni

tiv
e 

da
ily

 li
fe

 E
F 

de
fi

ci
ts

,93
 P

R
 

or
ga

ni
za

tio
na

l i
m

pa
ir

m
en

t,65
 

PR
 h

om
ew

or
k 

pr
ob

le
m

s,
65

 

PR
 s

ch
oo

l i
m

pa
ir

m
en

t66
 a

nd
 

bo
th

 P
R

 a
nd

 T
R

 a
ca

de
m

ic
 

pr
ob

le
m

s65
 a

nd
 to

 ↓
 G

PA
,64

 

w
or

d 
re

ad
in

g 
ac

hi
ev

em
en

t,66
 

sp
el

lin
g 

ac
hi

ev
em

en
t,66

 T
R

 
ho

m
ew

or
k 

pe
rf

or
m

an
ce

,64
 

an
d 

SR
 a

ca
de

m
ic

 m
ot

iv
at

io
n.

67
 P

R
 S

C
T

 d
ay

dr
ea

m
y 

sx
 

un
iq

ue
ly

 r
el

at
ed

 to
 to

 ↑
 

N
ot

 

ex
am

in
ed

f
N

ot
 e

xa
m

in
ed

N
o 

ef
fe

ct
 o

n 
PR

 S
C

T
 s

x 
du

ri
ng

 s
le

ep
 

ex
te

ns
io

n 
co

m
pa

re
d 

to
 

ty
pi

ca
l s

ho
rt

 
sl

ee
p.

71

PR
 S

C
T

 s
x,

 
bu

t n
ot

 S
R

 
SC

T
 s

x,
 

de
cr

ea
se

d 
fo

llo
w

in
g 

sc
ho

ol
-b

as
ed

 
bx

 
in

te
rv

en
tio

n,
 

w
ith

 P
R

 S
C

T
 

sx
 d

ec
re

as
in

g 
in

 th
e 

in
te

rv
en

tio
n 

gr
ou

p 
bu

t n
ot

 
in

 th
e 

w
ai

tli
st

 
co

nt
ro

l g
ro

up
.

70

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 30

M
ea

su
re

N
or

m
s?

a
In

te
rn

al
 

C
on

si
st

en
cy

 
R

el
ia

bi
lit

y

Te
st

-R
et

es
t 

R
el

ia
bi

lit
y

In
te

r-
R

at
er

 
R

el
ia

bi
lit

y
St

ru
ct

ur
al

 

V
al

id
it

yb
In

va
ri

an
ce

C
on

cu
rr

en
t 

E
xt

er
na

l 

V
al

id
it

yc
L

on
gi

tu
di

na
l 

E
xt

er
na

l 

V
al

id
it

yd

T
ra

ns
cu

lt
ur

al
 

V
al

id
it

ye
T

re
at

m
en

t/
E

xp
er

im
en

ta
l 

F
in

di
ng

s

(t
ot

al
 s

co
re

)
α
 

=
 .7

1,
 .8

0,
 .7

5 
(S

lo
w

, S
le

ep
y,

 
D

ay
dr

ea
m

er
, 

re
sp

ec
tiv

el
y)

67

Fo
r 

bo
th

 P
R

 
an

d 
SR

, a
 

bi
fa

ct
or

 m
od

el
 

w
as

 th
e 

be
st

 
ov

er
al

l f
itt

in
g 

m
od

el
, w

ith
 a

 
ge

ne
ra

l f
ac

to
r 

an
d 

sl
ow

, 
sl

ee
py

, a
nd

 
da

yd
re

am
er

 
sp

ec
if

ic
 f

ac
to

rs
.

62 SR
 S

C
T

 
di

st
in

ct
 f

ro
m

 
SR

 A
N

X
, D

E
P,

 
an

d 
da

yt
im

e 
sl

ee
pi

ne
ss

.44

G
PA

64
 a

nd
 s

lo
w

er
 p

ro
ce

ss
in

g 
sp

ee
d 

fo
r 

yo
un

ge
r 

yo
ut

h 
bu

t 
no

t o
ld

er
 y

ou
th

.73
 P

R
 S

C
T

 
sl

ow
 a

nd
 S

C
T

 d
ay

dr
ea

m
y 

sx
 

un
iq

ue
ly

 r
el

at
ed

 to
 ↓

 r
ea

di
ng

 
fl

ue
nc

y 
an

d 
m

at
h 

fl
ue

nc
y,

 
w

he
re

as
 S

C
T

 s
le

ep
y/

sl
ug

gi
sh

 u
ni

qu
el

y 
re

la
te

d 
to

 
↑ 

re
ad

in
g 

fl
ue

nc
y 

an
d 

m
at

h 
fl

ue
nc

y.
39

 S
C

T
 lo

w
 in

iti
at

io
n 

sx
 u

ni
qu

el
y 

re
la

te
d 

to
 s

lo
w

er
 

pr
oc

es
si

ng
 s

pe
ed

.73

T
R

 S
C

T
 s

x 
di

m
en

si
on

s 
un

iq
ue

ly
 r

el
at

ed
 to

 ↑
 

im
pa

ir
m

en
t i

n 
ac

ad
em

ic
 

pr
og

re
ss

.39
 T

R
 S

C
T

 s
lo

w
 s

x 
un

iq
ue

ly
 r

el
at

ed
 to

 ↓
 

nu
m

er
ic

al
 o

pe
ra

tio
ns

 
ac

hi
ev

em
en

t a
nd

 s
pe

lli
ng

 
ac

hi
ev

em
en

t a
nd

 to
 ↑

 T
R

 
w

ri
tin

g 
im

pa
ir

m
en

t.66
 T

R
 

SC
T

 lo
w

 in
iti

at
io

n/
pe

rs
is

te
nc

e 
sx

 u
ni

qu
el

y 
re

la
te

d 
to

 ↑
 P

R
 h

om
ew

or
k 

pr
ob

le
m

s65
 a

nd
 ↓

 r
ep

or
t c

ar
d 

gr
ad

es
.65

 T
R

 S
C

T
 s

x 
di

m
en

si
on

s 
w

er
e 

no
t 

un
iq

ue
ly

 r
el

at
ed

 to
 d

ai
ly

 li
fe

 
E

F 
de

fi
ci

ts
,93

 T
R

 c
la

ss
ro

om
 

be
ha

vi
or

,39
 o

r 
T

R
 o

f 
ch

ild
re

n’
s 

se
lf

es
te

em
.39

A
ll 

th
re

e 
SR

 S
C

T
 s

ub
sc

al
es

 
un

iq
ue

ly
 r

el
at

ed
 to

 ↑
 S

R
 

A
N

X
 s

x;
 S

R
 S

C
T

 S
lo

w
 a

nd
 

D
ay

dr
ea

m
er

 s
x 

un
iq

ue
ly

 
re

la
te

d 
to

 ↑
 S

R
 D

E
P 

sx
.64

 S
R

 
SC

T
 s

lo
w

 s
x 

un
iq

ue
ly

 
re

la
te

d 
to

 ↓
 S

R
 a

ca
de

m
ic

 
m

ot
iv

at
io

n.
67

N
ot

e:
 A

C
I 

=
 A

du
lt 

C
on

ce
nt

ra
tio

n 
In

ve
nt

or
y;

 A
D

H
D

 =
 a

tte
nt

io
n-

de
fi

ci
t/h

yp
er

ac
tiv

ity
 d

is
or

de
r;

 A
D

H
D

-P
I 

=
 A

D
H

D
 p

re
do

m
in

an
tly

 in
at

te
nt

iv
e 

ty
pe

/p
re

se
nt

at
io

n;
 A

N
X

 =
 a

nx
ie

ty
; B

A
A

R
S-

IV
 =

 B
ar

kl
ey

 A
du

lt 
A

D
H

D
 R

at
in

g 
Sc

al
e 

IV
; B

SC
T

S-
C

A
 =

 B
ar

kl
ey

 S
C

T
 S

ca
le

 C
hi

ld
re

n 
an

d 
A

do
le

sc
en

ts
; C

 =
 c

hi
ld

/a
do

le
sc

en
t s

el
f-

re
po

rt
; C

A
B

I 
=

 C
hi

ld
 a

nd
 A

do
le

sc
en

t B
eh

av
io

r 
In

ve
nt

or
y;

 C
A

D
B

I 
=

 C
hi

ld
 a

nd
 A

do
le

sc
en

t 

D
is

ru
pt

iv
e 

B
eh

av
io

r 
In

ve
nt

or
y;

 C
C

I 
=

 C
hi

ld
 C

on
ce

nt
ra

tio
n 

In
ve

nt
or

y;
 C

C
I-

2 
=

 C
hi

ld
 C

on
ce

nt
ra

tio
n 

In
ve

nt
or

y 
2n

d  
E

di
tio

n;
 C

R
 =

 c
lin

ic
ia

n-
re

po
rt

ed
. C

V
 =

 c
on

ve
rg

en
t v

al
id

ity
. D

E
P 

=
 d

ep
re

ss
io

n.
 D

V
 =

 
di

sc
ri

m
in

an
t v

al
id

ity
. D

x 
=

 d
ia

gn
os

ed
. E

F 
=

 e
xe

cu
tiv

e 
fu

nc
tio

ni
ng

. E
FA

 =
 e

xp
lo

ra
to

ry
 f

ac
to

r 
an

al
ys

is
. F

 =
 f

at
he

r. 
FR

 =
 f

at
he

r-
re

po
rt

ed
. G

PA
 =

 g
ra

de
 p

oi
nt

 a
ve

ra
ge

. H
I 

=
 h

yp
er

ac
tiv

ity
-i

m
pu

ls
iv

ity
. I

N
 =

 
in

at
te

nt
io

n.
 I

N
T

 =
 in

te
rn

al
iz

in
g 

sy
m

pt
om

s.
 I

R
 =

 a
du

lt 
in

fo
rm

an
t-

re
po

rt
 (

e.
g.

, p
ar

en
t, 

ro
m

an
tic

 p
ar

tn
er

, r
oo

m
m

at
e)

. K
-S

C
T

 =
 K

id
di

e 
Sl

ug
gi

sh
 C

og
ni

tiv
e 

Te
m

po
 S

ca
le

. M
 =

 m
ea

n.
 M

 =
 m

ot
he

r. 
M

R
 =

 m
ot

he
r-

re
po

rt
ed

. P
 =

 p
ar

en
t-

re
po

rt
. P

C
A

 =
 p

ri
nc

ip
al

 c
om

po
ne

nt
s 

an
al

ys
is

. P
R

 =
 p

ar
en

t-
re

po
rt

ed
. P

T
 =

 p
ri

m
ar

y 
te

ac
he

r. 
S 

=
 a

du
lt 

se
lf

-r
ep

or
t. 

SR
 =

 s
el

f-
re

po
rt

ed
. S

x 
=

 s
ym

pt
om

s.
 S

C
T

 =
 s

lu
gg

is
h 

co
gn

iti
ve

 te
m

po
. 

SD
 =

 s
ta

nd
ar

d 
de

vi
at

io
n.

 S
R

 =
 s

el
f-

re
po

rt
ed

. T
 =

 te
ac

he
r-

re
po

rt
ed

. T
A

 =
 te

ac
he

r 
ai

de
. T

R
 =

 te
ac

he
r-

re
po

rt
ed

. T
x 

=
 tr

ea
tm

en
t.

a A
ll 

st
ud

ie
s 

re
po

rt
in

g 
no

rm
s 

ha
ve

 b
ee

n 
co

nd
uc

te
d 

ba
se

d 
on

 n
at

io
na

lly
 r

ep
re

se
nt

at
iv

e 
sa

m
pl

es
 in

 th
e 

U
ni

te
d 

St
at

es
.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker Page 31
b K

ey
 f

in
di

ng
s 

ar
e 

re
po

rt
ed

 in
 th

is
 ta

bl
e;

 f
or

 a
dd

iti
on

al
 d

et
ai

ls
, s

ee
 in

di
vi

du
al

 s
tu

di
es

 in
 T

ab
le

 S
1.

c O
nl

y 
pr

im
ar

y 
fi

nd
in

gs
, f

oc
us

ed
 o

n 
un

iq
ue

 e
ff

ec
ts

 o
f 

in
cr

em
en

ta
l v

al
id

ity
 (

ty
pi

ca
lly

 c
on

tr
ol

lin
g 

fo
r 

A
D

H
D

-I
N

 b
ut

 s
om

et
im

es
 d

em
og

ra
ph

ic
s 

or
 o

th
er

 p
sy

ch
op

at
ho

lo
gy

 d
im

en
si

on
s)

, a
re

 in
cl

ud
ed

 in
 th

is
 ta

bl
e 

gi
ve

n 
sp

ac
e 

co
ns

id
er

at
io

ns
.

d O
nl

y 
pr

im
ar

y 
fi

nd
in

gs
, f

oc
us

ed
 o

n 
un

iq
ue

 e
ff

ec
ts

 (
ty

pi
ca

lly
 c

on
tr

ol
lin

g 
fo

r 
A

D
H

D
-I

N
 b

ut
 s

om
et

im
es

 d
em

og
ra

ph
ic

s 
or

 o
th

er
 p

sy
ch

op
at

ho
lo

gy
 d

im
en

si
on

s)
, a

re
 in

cl
ud

ed
 in

 th
is

 ta
bl

e 
gi

ve
n 

sp
ac

e 
co

ns
id

er
at

io
ns

.

e A
ll 

m
ea

su
re

s 
id

en
tif

ie
d 

fo
r 

th
is

 r
ev

ie
w

 w
er

e 
de

ve
lo

pe
d 

in
 E

ng
lis

h 
(i

n 
C

an
ad

a 
an

d 
th

e 
U

ni
te

d 
St

at
es

),
 a

nd
 s

o 
on

ly
 s

tu
di

es
 c

on
du

ct
ed

 in
 o

th
er

 c
ou

nt
ri

es
 a

re
 in

cl
ud

ed
 in

 th
e 

tr
an

sc
ul

tu
ra

l v
al

id
ity

 c
ol

um
n.

f In
fo

rm
at

io
n 

fo
r 

th
e 

Pe
nn

y 
SC

T
 S

ca
le

 is
 b

as
ed

 o
n 

st
ud

ie
s 

us
in

g 
th

e 
or

ig
in

al
 1

4-
ite

m
 s

ca
le

; f
or

 s
tu

di
es

 u
si

ng
 a

 m
od

if
ie

d 
Pe

nn
y 

sc
al

e 
w

ith
 a

 s
m

al
le

r 
ite

m
 s

et
, s

ee
 T

ab
le

 S
1.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2022 June 01.


	Abstract
	Introduction
	Method
	Results
	Included Studies
	Overview of Measures for Assessing SCT
	SCT items used in identified measures.
	Measures for assessing SCT in children and adolescents.
	Measures for assessing SCT in adults.

	Internal Validity
	Structural validity (construct validity).
	Dimensionality of SCT.

	Reliability.
	Internal consistency.
	Test-retest reliability.
	Inter-rater reliability.


	External Validity
	Cross-sectional associations.
	Longitudinal associations.

	Intervention and Experimental Findings
	Invariance
	Normative Data

	Discussion
	References
	Figure 1.
	Table 1
	Table 2
	Table 3

