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Abstract

Objective: A recent meta-analysis identified optimal items for assessing sluggish cognitive 

tempo (SCT) as distinct from attention-deficit/hyperactivity disorder inattention (ADHD-IN), and 

a preliminary study with teacher ratings of children in the United States found strong support for 

the convergent and discriminant validity of 15 SCT items. The current study evaluated whether the 

same 15 SCT items demonstrated convergent and discriminant validity from ADHD-IN in a large, 

community-based sample of children in Spain, and whether validity results were replicated across 

mother, father, and teacher ratings.

Methods: Mothers, fathers, and teachers completed measures of SCT, ADHD-IN, ADHD-

hyperactivity/impulsivity (HI), oppositional defiant disorder (ODD), limited prosocial emotions 

(LPE), anxiety, depression, shyness, peer rejection, social impairment, and academic impairment 

on 2,142 Spanish children (49.49% girls; ages 8-13).

Results: The 15 SCT symptoms demonstrated convergent validity along with discriminant 

validity with ADHD-IN across all three informants. The SCT symptom ratings also showed 

measurement invariance across the informants. In addition, SCT and ADHD-IN factors had 

different and unique associations with the other symptom and impairment factors.

Conclusions: The 15 SCT symptoms identified in this study – consistent across mother, father, 

and teacher ratings – appear appropriate to serve as a standard symptom set for assessing SCT in 

children. Use of a common set of symptoms in future studies will advance our understanding of 

the SCT construct, including its etiology and developmental progression, associations with ADHD 

and other psychopathologies, links to impairment, and implications for clinical intervention.
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Psychometrically sound measurement is at the heart of research and practice in child and 

adolescent psychopathology, and when measuring specific symptoms “it is crucial that the 

same items and instructions are used across assessment occasions” (Hunsley & Mash, 2005, 

p. 371). As detailed below, the lack of such a symptom set has been a major limitation in the 

study of sluggish cognitive tempo (SCT), a set of symptoms characterized by excessive 

daydreaming, staring and ‘spacing out’ behaviors, mental confusion and fogginess, and 

slowed thinking/behavior (Becker et al., 2016). There is now strong evidence that SCT 

symptoms are distinct from, yet strongly related to, the inattention symptoms of attention-

deficit/hyperactivity disorder (ADHD-IN) (Becker et al., 2016). There is also growing 

indication that SCT is associated with mental health, academic, and socio-emotional 

impairments, though far more research is needed in this regard (Barkley, 2014; Becker, 

2017; Becker et al., 2016; Mueller et al., 2014).

For the study of SCT to further advance, there is a clear need to identify a standard symptom 

set informed by rigorous psychometric analysis (Becker et al., 2016; Mueller et al., 2014). 

Studies examining SCT before the late 2000’s almost always relied on post hoc measures 

comprised of just two or three items (Carlson & Mann, 2002; Lahey et al., 1988; McBurnett, 

Pfiffner, & Frick, 2001). More rigorous psychometric work has been conducted in recent 

years, with a number of parent and teacher ratings scales subsequently emerging from these 

efforts (Barkley, 2013; Lee, Burns, Snell, & McBurnett, 2014; McBurnett et al., 2014; 

Penny, Waschbusch, Klein, Corkum, & Eskes, 2009; Willcutt et al., 2014). To be sure, these 

efforts have each made significant advances to our understanding of the SCT construct, 

though some thorny issues have also emerged. First, investigators have often used different 

item pools when developing measures, making it difficult to compare findings across 

studies. Second, and relatedly, different items – and factor structures – have been used across 

parent and teacher informants, making it difficult to know if differences are due to informant 

differences or measurement differences. Third, and perhaps most importantly, some existing 

measures appear to include at least some items (e.g., lacks initiative, effort on tasks fades 

quickly) that are not optimal for assessing SCT, at least as distinct from ADHD-IN, which 

has made it difficult to draw conclusions from the emerging findings (Becker & Langberg, 

2014; Smith & Langberg, 2017; Tamm et al., 2016).

To address this latter issue, a meta-analysis recently identified 13 SCT items that 

consistently demonstrated – across sample types, age ranges, informants, and factor analytic 

techniques – a primary factor loading on an SCT factor rather than an ADHD-IN factor 

(Becker et al., 2016). It was concluded that “future studies examining SCT use measures that 

capture most if not all of these 13 SCT item constructs/domains…It is thus likely that 

measures will need to be modified and/or new measures developed” (Becker et al., 2016, p.

173). As such, the meta-analytic findings led to a careful review and revision of the SCT 

module of the Child and Adolescent Behavior Inventory (CABI; Burns, Lee, Servera, 

McBurnett, & Becker, 2015a, 2015b), the most frequently used measure of SCT (Becker et 
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al., 2016). The SCT module of the CABI (previously referred to as the CADBI since it 

initially focused on only Disruptive behaviors but has since been expanded to include 

internalizing symptoms) was initially published in 2014 (Lee et al., 2014) and has since 

undergone careful psychometric evaluation in clinical and nonclinical samples of children 

and adolescents (spanning from preschool through adolescence) in Asia, Europe, North 

America, and South America (Belmar, Servera, Becker, & Burns, 2017; Bernad, Servera, 

Becker, & Burns, 2016; Bernad, Servera, Grases, Collado, & Burns, 2014; Burns, Becker, 

Servera, Bernad, & García-Banda, 2017; Burns, Servera, Bernad, Carrillo, & Cardo, 2013; 

Fenollar Cortés, Servera, Becker, & Burns, 2017; Khadka, Burns, & Becker, 2016; Lee, 

Burns, Beauchaine, & Becker, 2016; Lee, Burns, & Becker, 2016, 2017; Preszler et al., 

2017; Servera, Bernad, Carrillo, Collado, & Burns, 2016). However, it was clear following 

the meta-analytic findings that not all items on the CABI SCT module were optimal for 

assessing SCT, and conversely, some optimal SCT items were not represented in the CABI 

measure. Thus, items were reworded or added to align with the 13 items identified in the 

meta-analysis, and three additional items assessing mental confusion since there was some 

indication that it would be premature to discard these items from the SCT symptom set 

(McBurnett et al., 2014).

Becker and colleagues recently provided an initial examination of the revised 16-item CABI 

SCT module (Becker, Burns, Schmitt, Epstein, & Tamm, 2017). Specifically, teachers 

provided ratings on SCT and ADHD-IN, as well as global measures of academic and social 

impairment, for 1,349 children in second through fifth grades. Exploratory structural 

equation modeling found 15 of the 16 SCT items to demonstrate excellent convergent and 

discriminant validity with ADHD-IN. The only item that did not demonstrate convergent/

discriminant validity was “Lacks motivation to complete tasks (e.g., apathetic)”, which 

loaded primarily on the ADHD-IN factor rather than the SCT factor. In addition, the 15-item 

SCT factor was also significantly associated with academic and social impairment above and 

beyond sex and the ADHD-IN factor (Becker, Burns, et al., 2017). Although promising, this 

study was preliminary in several regards. Most importantly, it only examined the teacher 

version of the CABI, was limited to two broad measures of impairment to evaluate external 

validity, and included students from a single school district in the United States. Clearly, 

additional studies are needed to evaluate the CABI SCT module across parent and teacher 

informants, in different cultural contexts, and in relation to range of external correlates.

With these considerations in mind, the present study had four objectives:

1. To examine the convergent and discriminant validity of the 16 SCT and nine 

ADHD-IN symptoms with ratings by mothers, fathers, and teachers of Spanish 

children in a large community sample. This first objective involved two questions

— (1) Do the SCT symptoms have substantial loadings on the SCT factor and 

substantially higher loadings on the SCT factor than the ADHD-IN factor? and 

(2) Do the ADHD-IN symptoms have substantial loadings on the ADHD-IN 

factor and substantial higher loadings on the ADHD-IN factor than the SCT 

factor? The same 15 of 16 SCT symptoms that showed convergent and 

discriminant validity in the initial study with teacher ratings of United States 

children (Becker, Burns, et al., 2017) were also expected to show validity for the 
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three sources in the current study. It was also predicted that the nine ADHD-IN 

symptoms would show convergent and discriminant validity for the three 

sources.

2. To evaluate the correlations of SCT and ADHD-IN factors with externalizing 

behaviors (i.e., ADHD hyperactivity impulsivity [ADHD-HI], oppositional 

defiant disorder [ODD], and limited prosocial emotions [LPE]), internalizing 

symptoms (i.e., anxiety and depression), and impairment (i.e., shyness, peer 

rejection, social impairment, and academic impairment). We examined the 

correlations of the SCT and ADHD-IN factors with the other symptom and 

impairment factors for the three sources. Higher SCT and ADHD-IN scores were 

expected to be associated with higher scores on the externalizing, internalizing, 

and impairment factors, though we hypothesized differential magnitudes of these 

correlations based on extant literature (Barkley, 2014; Becker, 2017; Becker et 

al., 2016; Mueller et al., 2014). First, we expected ADHD-IN to have 

significantly higher correlations than SCT with ADHD-HI, ODD, and LPE. 

Second, we expected SCT and ADHD-IN to have approximately equal 

correlations with anxiety and depression. Third, we expected SCT to have a 

significantly higher correlation than ADHD-IN with shyness, whereas we 

expected ADHD-IN to have significantly higher correlations than SCT with peer 

rejection and global social impairment, especially peer rejection. Finally, we 

expected ADHD-IN to have a significantly stronger correlation than SCT with 

global academic impairment.

3. To determine if the SCT and ADHD-IN factors demonstrate unique associations 

with the externalizing (ADHD-HI, ODD, and LPE), internalizing (anxiety and 

depression), and impairment (shyness, peer rejection, social impairment, and 

academic impairment) factors. First, we hypothesized that higher ADHD-IN 

scores would predict higher ADHD-HI, ODD, and LPE scores after controlling 

for SCT whereas higher SCT scores would predict lower ADHD-HI, ODD, and 

LPE scores after controlling for ADHD-IN (or show no unique relationship after 

controlling for ADHD-IN) (Becker, Luebbe, Fite, Stoppelbein, & Greening, 

2014; Bernad et al., 2016; McBurnett et al., 2014; Penny et al., 2009; Servera et 

al., 2016). Second, we hypothesized that both SCT and ADHD-IN would have 

unique positive relationships with anxiety and depression (Bauermeister, 

Barkley, Bauermeister, Martinez, & McBurnett, 2012; Lee, Burns, & Becker, 

2016). Third, we expected SCT to have a unique positive relationship with 

shyness whereas ADHD-IN’s unique relationship with shyness would be non-

significant after controlling for SCT. In contrast, ADHD-IN was expected to have 

unique positive relationships with peer rejection and social impairment whereas 

the unique effect of SCT with peer rejection and social impairment factors was 

predicted to be non-significant, especially with the peer rejection factor (Becker, 

Garner, Tamm, Antonini, & Epstein, 2017; Khadka et al., 2016; Willcutt et al., 

2014). The last prediction was that both ADHD-IN and SCT would have unique 

relationships with academic impairment yet the unique relationship for ADHD-
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IN was expected to be stronger (Belmar et al., 2017; Bernad et al., 2016; Khadka 

et al., 2016; Lee, Burns, Beauchaine, et al., 2016).

4. To determine if SCT symptom ratings had similar measurement (i.e., invariant 

like-symptom loadings and thresholds) and structural (i.e., latent factor means) 

properties across the ratings by mothers, fathers, and teachers. We expected that 

the symptoms would have similar measurement properties and factor means 

across the three sources.

Summary of the Present Study

The current study uses the most rigorous procedures to date to identify an optimal set of 

symptoms to define the SCT construct in children (i.e., SCT symptoms with strong 

convergent validity as well as discriminant validity with the ADHD-IN construct). The 

identification of an optimal and standard set of SCT symptoms would make a major 

contribution in advancing the study – and clinical implications – of SCT, particularly if a 

standard symptom set is identified across mother, father, and teacher informants. Consistent 

external validity results for SCT for the three sources would also further strengthen the 

validity of the construct.

Methods

Participants and Procedures

All 257 elementary schools on the Balearic Islands (Spain) were invited to participate in the 

study (i.e., a study to improve the assessment and understanding of common child 

behaviors). A total of 48 schools expressed an interest in the study with 37 schools randomly 

selected from these 48 schools for additional contact (i.e., grant resources allowed for the 

recruitment of approximately 37 schools). The investigators met with the principals of these 

37 schools to determine the ability of the schools to participate in the study (e.g., the 

principals’ opinion about the expected level of participation of mothers, fathers, and teachers 

and available school space to facilitate data collection). A total of 32 of these 37 schools 

were then selected for the study. There were 5,376 3rd-6th-grade children in these 32 schools.

The principals next provided study staff with a list of the teachers from these 32 schools that 

wanted to learn more about the study (i.e., if a teacher indicated no interest in the project, 

then this eliminated the students in the teacher’s class from consideration in the project). The 

school was also asked to exclude children who did not speak Spanish or had severe special 

education needs (e.g., educated in a self-contained classroom). These exclusionary criteria 

(teacher did not wish to learn more about the study, child did not speak Spanish in school, 

child had severe special education needs) resulted in 3,855 children whose parents were 

contacted by the researchers. All the teachers who indicated a desire to learn more about the 

study subsequently agreed to participate in the study after permission was obtained from 

parents to ask the teachers to participate. Each of the schools was paid approximately 100 

dollars for their participation.

An informed consent form was given to the parents of the 3,855 children and with parental 

written approval a similar informed consent form was given to the teachers. This procedure 
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could result in the completion of the rating scale only by teachers (i.e., teacher completed 

the ratings while the parent did not return the scales). The participants were mothers, fathers, 

and teachers of 2,142 children (50.51% boys) from these 32 schools. Mothers and fathers 

provided ratings on 1,648 and 1,358 children, respectively (i.e., 1,777 unique children were 

rated by parents). A total of 196 teachers provided ratings on 1,773 children with each 

teacher rating an average of 10.93 (SD = 6.05, range = 1 to 27) children. The number of 

children from the third, fourth, fifth, and sixth grades were 598, 616, 400, and 528, 

respectively, with the mean age of the children being 10.30 (SD = 1.21, range = 8 to 13) 

years. Approximately 90% of the children were Caucasian and 10% North African (ethnicity 

was not collected on the individual children with these percentages representing the 

demographics of the 32 schools).

Diagnostic characteristics of the children.—Parents were asked to indicate if their 

child had any chronic illness, mental disorder, or learning problem. Parents indicated that a 

total of 5.13% of the children had an ADHD diagnosis with 4.86% learning problems, 

3.84% medical problems (mostly asthma), 0.72% pervasive developmental disorders, 0.24% 

intellectual disability, 0.12% tics, and 0.06% enuresis.

Characteristics of mothers and fathers.—Table 1 shows the educational, marital, and 

employment status of the mothers and fathers. The primary and secondary educational 

categories correspond to 10 and 12 (high school diploma) years of school, respectively. The 

vocational training category involves technical degree programs (e.g., electricians, plumbers, 

mechanics, administrators) of three to five years after the high school diploma with the 

university category involving graduation from a university.

Measures

Child and Adolescent Behavior Inventory (CABI).—Parents and teachers completed 

their respective versions of the CABI (Burns et al., 2015a, 2015b). The CABI measures SCT 

(16 symptoms), ADHD-IN (nine symptoms), ADHD-HI (nine symptoms), ODD (eight 

symptoms), prosocial emotions (four symptoms of the DSM-5 Limited Prosocial Emotions 

specifier), anxiety (six symptoms) depression (six symptoms), social impairment (four items 

for parents [quality of interactions with parents, other adults, siblings, and peers] and two 

items for teachers [quality of interactions with adults and peers], and academic impairment 

(five items: quality of homework/classwork, reading skills, arithmetic skills, writing skills, 

and global academic skills). Table 3 shows the wording of the 16 SCT symptoms. Earlier 

studies show the wording of the anxiety and depression symptoms (Lee, Burns, & Becker, 

2016) and the prosocial emotions symptoms (Seijas, Servera, García-Banda, Barry, & Burns, 

2017).

Parents and teachers were instructed to base their ratings on the past month. Parents were 

also told to make their ratings independently. The SCT, ADHD, ODD, anxiety, and 

depression symptoms were rated on a 6-point scale (i.e., almost never [never or about once 
per month], seldom [about once per week], sometimes [several times per week], often [about 
once per day], very often [several times per day], and almost always [many times per day]. 
The prosocial emotions symptoms were rated on a slightly different 6-point scale (i.e., 
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almost never [0 to 10% of the time], seldom [11 to 20% of the time], sometimes [21 to 49% 
of the time], often [50 to 79% of the time], very often [80 to 89% of the time], and almost 
always [90 to 100% of the time]. A 7-point scale was use for the academic and social 

impairment items (i.e., severe difficulty, moderate difficulty, slight difficulty, average 
performance [average interactions] for grade level, slightly above average, moderately above 
average, and excellent performance [excellent interactions] for grade level). The prosocial 

emotions, academic impairment, and social impairment items were reverse keyed so that 

higher scores represent lower (limited) prosocial emotions, greater academic impairment, 

and greater social impairment, respectively. The prosocial emotions scale will now be 

referred to as a measure of limited prosocial emotions (LPE) to indicate that higher scores 

represent lower levels of prosocial emotions.

Earlier studies provide support for the reliability (internal consistency, test-retest, inter-rater) 

and validity of scores from the ADHD-IN, ADHD-HI, ODD, LPE, anxiety, depression, 

social impairment, and academic impairment subscales (Becker, Burns, et al., 2017; Belmar 

et al., 2017; Bernad et al., 2016; Bernad et al., 2014; Burns et al., 2017; Khadka et al., 2016; 

Lee et al., 2016, 2017; Seijas et al., 2017). Cronbach’s alpha and the inter-rater factor 

correlations for the CABI scales for this study are shown in Table 2. Each of the CABI 

scales showed good (anxiety scale) to excellent (all other scales) internal consistency 

(alpha). The interrater factor correlations were also good to excellent for mothers with 

fathers with most of the across setting (i.e., mothers with teachers, fathers with teachers) 

factor correlations being good for across settings values. The reliability of the revised SCT 

scale of the CABI is discussed in in the Results section below.

Child Social Preference Scale (CSPS).—The CSPS (Coplan, Prakash, O’Neil, & 

Armer, 2004) was developed as a parent-report measure of children’s conflicted shyness 

(experiencing social fears/withdrawal despite a desire to interact socially) and social 

disinterest (lacking a strong motivation to engage in social interaction). Only the conflicted 

shyness subscale (7 items; e.g., “My child will turn down social initiations from other 

children because he/she is shy,” “My child seems to want to play with others but is 

sometimes nervous to”) was used in the current study. Previous research supports the 

reliability and validity of the CSPS conflicted shyness scales, including associations with 

temperamental wariness of social novelty, teacher-rated anxiety and behavioral withdrawal, 

and observed reticent behavior and parallel play during free play with peers (Coplan et al., 

2004). For the present study, the CSPS was adapted for completion by teachers (changing 

“My child…” to “This child…”) in addition to mothers and fathers. For each item, parents 

(teachers) responded to the question “How much is your child (this child) like that?” on a 

five-point scale (ranging from 1 = not at all to 5 = a lot). The internal consistency values 

ranged from .78 to .87 with the interrater correlation for mothers with fathers being .75 and 

the values for mothers with teachers and fathers with teachers being .16 and .20, 

respectively.

Dishion Social Acceptance Scale (DSAS).—Two items from the DSAS (Dishion, 

1990) were used to create a latent variable of peer rejection. Specifically, teachers rated the 

proportion of classmates who “like” and “dislike” the child on a 5-point scale ((very few 
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[less than 25%]; some [25 to 49%]; about half [50%]; many [51% to 75%]; and almost all 
[greater than 75%]), and these two items were used to index peer rejection (the “like” item 

reversed). The reliability coefficient for the two-item measure was .85.

Analytic Approach

Estimation and clustering.—The analyses used the Mplus statistical software, version 

8.0 (Muthén & Muthén, 1998-2017). The items were treated as categorical indicators with 

the use of the robust weighted least squares estimator (WLSMV). Given the children were 

clustered within teachers, the Mplus type=complex option was used to correct the standard 

errors.

Criteria for model fit.—Global model fit was evaluated with the comparative fit index 

(CFI; acceptable fit ≥.90 and close fit ≥.95), Tucker Lewis Index (TLI; acceptable fit ≥.90 

and close fit ≥.95), and the root-mean-square error of approximation (RMSEA; acceptable 

fit ≤.08 and close fit ≤.05) (Little, 2013). These procedures were used to evaluate global 

model fit given the chi-square value is not a practical measure of fit with large sample sizes 

(Little, 2013).

Study Objective 1: Convergent and discriminant validity of SCT and ADHD-IN 
symptoms.—An exploratory two-factor confirmatory factor analysis (CFA) model was 

applied to the 16 SCT and 9 ADHD-IN symptoms (Asparouhov & Muthén, 2009). These 

analyses allowed the SCT symptoms to cross-load on the ADHD-IN factor and the ADHD-

IN symptoms to cross-load on the SCT factor. For an SCT symptom to have convergent 

validity, the loading needed to be greater than approximately .60. For an SCT symptom to 

have discriminant validity, the cross loading on the ADHD-IN factor had to be less than 

approximately .30 (a cross-loading close to zero would be ideal) with the primary loading 

being greater than approximately .60. These criteria were used to identify a set of SCT 

symptoms with convergent and discriminant validity across the three sources. The same 

procedure was used to evaluate the ADHD-IN symptoms. These loadings are partial 

standardized regression coefficients because the analysis allows cross-loadings and 

correlations between the two factors (Brown, 2015; chap. 2). It is possible for such loadings 

to be larger than 1.00.

Study Objective 2: Correlations of SCT and ADHD-IN factors with other 
symptom and impairment factors.—An exploratory CFA model was applied to the 

measures for the three sources (i.e., three different analyses). For these analyses, the SCT 

and ADHD-IN factors had cross-loadings while the other symptom (ADHD-HI, ODD, LPE, 

anxiety, and depression) and impairment (shyness, peer rejection, social impairment, and 

academic impairment) factors were not allowed to have cross-loadings with each other or 

with the SCT and ADHD-IN factors. This procedure results in more accurate correlations of 

the SCT and ADHD-IN factors with the other symptom and impairment dimensions 

(Asparouhov & Muthén, 2009). The Mplus model constraint procedure was used to 

determine if the SCT and ADHD-IN factor correlations with the other symptom and 

impairment factor differed significantly.
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Study Objective 3: Unique associations of SCT and ADHD-IN factors with 
other symptom and impairment factors.—An exploratory structural regression 

analysis (Asparouhov & Muthén, 2009) was used to determine the unique associations of the 

SCT and ADHD-IN factors with other symptom (ADHD-HI, ODD, LPE, anxiety, and 

depression) and impairment (shyness, peer rejection, social impairment, and academic 

impairment) factors. For these analyses, the SCT and ADHD-IN factors had cross-loadings 

while the other symptom and impairment factors were not allowed to have cross-loadings 

with each other or with the SCT and ADHD-IN factors. This procedure results in more 

accurate partial regression coefficients of the SCT and ADHD-IN factors with the other 

symptom and impairment dimensions (Asparouhov & Muthén, 2009). These analyses also 

controlled for the effect of the children’s sex on the predictors and outcomes (Little, 2013). 

Figure 1 shows the structural regression path diagram for these analyses.

Study Objective 4: Invariance of SCT symptom ratings across raters.—
Invariance analyses were performed to determine the invariance of SCT symptom ratings 

across raters. These analyses also determined if there were significant differences on the 

SCT factor mean as a function of rater. Two procedures were used to evaluate the invariance 

of like-symptom loadings and thresholds. First, if the decrease in the CFI was less than .01 

and the increase in the RMSEA value was less than .015, then the constraints on like-

symptom loadings and thresholds were considered tenable (Little, 2013). Second, if the 

model with the constraints on like-symptom loadings and like-symptom thresholds did not 

result in a significant decrement in fit (p < .001), then the results were considered to suggest 

invariance. The p-value for this test was set at p < .001 given the large size of the sample 

(Little, 2013). If these two guidelines both suggest invariance, then such would be strong 

support for the invariance of like-symptom loadings and thresholds.

Results

Missing Information

Covariance coverage was greater than 99% for all variances and covariances for each source. 

Mothers, fathers, and teachers thus left very few items blank.

Convergent and Discriminant Validity of SCT and ADHD-IN Symptoms

Table 3 shows the loadings for SCT and ADHD-IN symptom ratings for mothers, fathers, 

and teachers. The SCT symptom lacks motivation to complete tasks failed to have a 

substantial loading on the SCT factor for mothers, fathers, and teachers (i.e., 0.23 to 0.28). 

This SCT symptom also had higher loadings on the ADHD-IN factor (i.e., 0.62 to 0.67) than 

the SCT factor (i.e., 0.23 to 0.28) for the three sources. The other 15 SCT symptoms had 

substantial loadings on the SCT factor (i.e., 0.58 to 1.17) and much lower loadings on the 

ADHD-IN factor (i.e., −0.41 to .34) for the three sources. These 15 SCT symptoms defined 

the SCT construct for the subsequent analyses (i.e., 15 SCT symptoms with the loading in 

bold in Table 3). The nine ADHD-IN symptoms showed substantial loadings on the ADHD-

factor (i.e., 0.71 to 0.96) with loadings close to 0.00 on the SCT factor (i.e., −0.09 to 0.21). 

An SCT (15 symptoms) and ADHD-IN (9 symptoms) two-factor model provided a 

significantly (ps < .0001) better fit than a one-factor model for each source.
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Reliability of 15 SCT Symptoms with Convergent and Discriminant Validity

The reliability (Cronbach’s alpha) values of the 15 SCT symptoms were 0.93, 0.92, and 0.97 

for mothers, fathers, and teachers, respectively. The mother with father SCT factor 

correlation for SCT was .81 (SE = .02) with the SCT factor correlations for mothers with 

teachers and fathers with teachers being .43 (SE = .02) and .42 (SE = .03), respectively.

Fit of the Exploratory CFA Models

An exploratory CFA was used to evaluate the fit of a model with the SCT and ADHD-IN 

factors along with the other symptom and impairment factors for the three sources. Each of 

these three analyses yielded a close fit (CFI range: 0.969 to 0.973, TLI range: 0.967 to 

0.973, RMSEA range: 0.029 to 0.035 with the largest upper value for the 90% confidence 

interval being 0.036).

Correlations of SCT and ADHD-IN Factors

The correlation between the SCT and ADHD-IN factors was .67 (95% CI: .607, .729), .72 

(95% CI: .632, .813), and .81 (95% CI: .769, .845) for mothers, fathers, and teachers, 

respectively. For mothers, the two factors shared 45% of their true score variance with 55% 

of the true score variance being unique with the respective values for fathers being 52% and 

48% and for teachers 66% and 34%.

Correlations of SCT and ADHD-IN Factors with Other Symptom and Impairment Factors

Table 4 shows the correlations of the SCT and ADHD-IN factors with the symptom and 

impairment factors. We summarize these correlations in the context of externalizing (i.e., 

ADHD-HI, ODD, and LPE factors), internalizing (i.e., anxiety and depression factors), 

social impairment (i.e., shyness, peer rejection, and social impairment factors), and 

academic impairment (i.e., academic impairment factor) dimensions.

Externalizing symptom dimensions.—Higher scores on the SCT and ADHD-IN 

factors were associated with significantly (ps < .001) higher scores on the ADHD-HI, ODD, 

and LPE factors for each of the three sources. In addition, the ADHD-IN factor had 

significantly (ps < .001) stronger correlation than the SCT factor with the ADHD-HI, ODD, 

and LPE factors for each source.

Internalizing symptom dimensions.—Higher scores on the SCT and ADHD-IN 

factors were associated with significantly (ps < .001) higher scores on the anxiety and 

depression factors. For two of the three comparisons for anxiety (mothers and fathers but not 

teachers) and one of the three comparisons for depression (father only), the SCT factor 

showed a significantly (ps < .02) stronger correlation than the ADHD-IN factor.

Social impairment dimensions.—Higher scores on the SCT and ADHD-IN factors 

were associated with significantly higher (ps < .001) scores on the shyness, social 

impairment, and peer rejection factors. For the shyness factor, SCT showed a significantly 

(ps < .001) stronger relationship than ADHD-IN for each of the three sources. For the peer 

rejection factor (a teacher measure only), in contrast, ADHD-IN showed a significantly (p < 
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001) stronger relationship than SCT. The SCT and ADHD-IN factors correlations with the 

social impairment factor did not differ significantly (ps > .05).

Academic impairment.—Higher scores on the SCT and ADHD-IN factors were 

associated with significantly (ps < .001) higher scores on the academic impairment factor. 

The ADHD-IN factor had a significantly (ps < .001) stronger correlation than the SCT factor 

with academic impairment.

Correlation of Child Sex with SCT and ADHD-IN Factors

The correlation of sex (girls = 0, boys = 1) with the SCT factor for ratings by mothers, 

fathers, and teachers was .06 (SE = .03, p = .03), .08 (SE = .03, p = .01), and .14 (SE = .03, p 
< .001), respectively. The respective values for sex with the ADHD-IN factor were .15 (SE 
= .03, p < .001), .16 (SE = .03, p < .001), and .23 (SE = .03, p < .001). Sex had a 

significantly (ps < .001) larger correlation with the ADHD-IN factor than the SCT factor for 

each source. Sex was also significantly (ps < .05) correlated with 21 of 25 of the other 

symptom and impairment factors for the three sources. Sex was thus used as a covariate for 

the predictors (SCT and ADHD-IN factors) and outcomes (other symptom and impairment 

factors) for the structural regression analysis in the next section (Figure 1).

Unique Relationships of SCT and ADHD-IN with Other Symptom and Impairment Factors

Table 5 shows the standardized partial regression coefficients for the unique relationships of 

SCT and ADHD-IN factors with the symptom and impairment factors.

Externalizing symptom dimensions.—Higher scores on the ADHD-IN factor were 

still associated with significantly (ps < .05) higher scorers on the ADHD-HI, ODD, and LPE 

factors after controlling for the SCT factor (all three sources), while higher scores on the 

SCT factor were associated with significantly (ps < .05) lower scores on the ADHD-HI 

factor (all three sources) and the ODD factor (teachers only) after controlling for ADHD-IN 

factor. SCT was no longer significantly (ps > .15) related to ODD (mothers and fathers) and 

LPE (all three sources) after controlling for ADHD-IN.

Internalizing symptom dimensions.—Higher scores on the SCT factor were still 

associated with significantly (ps < .001) higher scores on the anxiety and depression factors 

after controlling for ADHD-IN for each source. Higher scores on the ADHD-IN factor were 

also still associated with significantly (ps < .001) higher scores on anxiety and depression 

after controlling for SCT with one exception (for fathers, ADHD-IN was not uniquely 

associated with anxiety).

Social impairment dimensions.—Higher scores on the SCT factor were still associated 

with significantly (ps < .001) higher scores on the shyness factor after controlling for the 

ADHD-IN factor (all three sources), while the ADHD-IN factor was no longer significantly 

(ps > .05) associated with the shyness factor after controlling for SCT (all three sources). For 

the social impairment factor, higher scores on SCT and ADHD-IN both uniquely predicted 

higher levels of social impairment (ps < .05). In contrast, only higher scores on the ADHD-

IN factor uniquely predicted higher scores on the peer rejection factor (p < .001).
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Academic impairment.—Higher scores on the ADHD-IN factor were associated with 

significantly (ps < .001) higher scores on the academic impairment factor even after 

controlling for SCT (all three sources), while higher scores on the SCT factor were 

associated with significantly (ps < .05) higher scores on the academic impairment factor 

after controlling for ADHD-IN for only mothers and teachers (not fathers).1

Invariance of 15 SCT Symptom Ratings across Mothers, Fathers, and Teachers

Mothers with fathers.—The model with no constraints on like symptom loadings and 

thresholds across the SCT symptom ratings for mothers and fathers yielded an acceptable fit, 

χ2(389) = 3382, p < .001, CFI = .944, TLI = .937, and RMSEA = .065 (.063, .067). The 

model with constraints on like symptom loadings and thresholds also yielded an acceptable 

fit with no decrement in fit values, χ2(462) = 3202, p < .001, CFI = .948, TLI = .951, and 

RMSEA = .058 (.056, .060). In addition, the WLSMV χ2 difference test indicated that the 

model with the constraints on like symptom loadings and thresholds did not result in a 

statistically significant decrement in fit relative to the baseline model, χ2 difference test (73) 

= 61.46, p = .83. The SCT factor mean did not differ significantly for mothers and fathers 

(i.e., Mdifference = 0.01, SE = .03, p = .84, Cohen’s latent d = .01, SE = .03, p = .84).

Parents with teachers.—With the constraints on like symptom loadings and thresholds 

remaining in place for mothers with fathers, the addition of teacher ratings of the SCT 

symptoms yielded a baseline model with close fit, χ2(971) = 3935, p < .001, CFI = .973, 

TLI = .973, and RMSEA = .038 (.037, .039). In this model symptom loadings and thresholds 

for teachers were not constrained equal to parents. Constraining like symptom loadings and 

thresholds for teachers equal to parents also yielded a model with close fit as well as no 

decrement in global fit values, χ2(1044) = 4067, p < .001, CFI = .973, TLI = .974, and 

RMSEA = .037 (.036, .038). These results suggest the SCT symptoms had similar 

measurement properties across parents and teachers. The WLSMV χ2 difference test, 

however, indicated that the model resulted in a significant decrement in fit, χ2 difference test 

(73) = 325, p < .001 (the loadings for teachers tended to be higher). The SCT factor means 

did not differ significantly for parents and teachers (Mdifference = 0.13, SE = .08, p = .11, 

Cohen’s latent d = .08, SE = .06, p = .13). Conclusions about this mean difference should be 

considered tentative given the inconsistency between the lack of a decrease in global fit 

values and the significant χ2 difference test.

Exploratory Analyses Examining Unique Effects of SCT and IN with Parent-Reported 
Diagnoses and Problems

Table 6 shows partial probit regression coefficients for the regression of three binary 

outcomes (i.e., ADHD diagnosis [5.13%], learning problems [4.86%], and medical problems 

[3.84%, mostly asthma]) on the SCT and ADHD-IN factors [cross-loadings allowed on SCT 

and ADHD-IN factors]). These analyses also controlled for sex of the child. For mothers, 

fathers, and teachers, higher scores on ADHD-IN were uniquely associated (ps < .001) with 

an ADHD diagnosis while higher scores on SCT were uniquely (p < .001) associated with 

1The correlation and regression analyses were repeated across sources. The findings were similar to the within source analyses (see 
supplemental tables for the across source results).
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an ADHD diagnosis only for fathers. Higher scores on ADHD-IN uniquely (ps < .05) 

predicted learning problems for mothers and teachers while higher scores SCT uniquely (p 
< .001) predicted learning problems for only mothers. Finally, higher scores on SCT 

uniquely (ps < .05) predicted medical problems for mothers and fathers while higher scores 

on ADHD-IN uniquely (ps < .07) predicted the absence of medical problems for mothers 

and fathers.

Descriptive Information on the SCT Measure

Table 7 shows descriptive information on the SCT measure for girls and boys. This 

information is presented to facilitate the comparison of mean scores using this measure in 

future studies as well as provide tentative norms for Spanish children within this age range 

(8 to 13 years) as well as Spanish-speaking families within the United States. The 90th (95th) 

SCT scores (0 to 5 scale) for boys were 1.53 (2.00), 1.47 (1.93), and 2.80 (3.47) for ratings 

by mothers, fathers, and teachers, respectively. The 90th (95th) SCT scores for girls were 

1.47 (1.93), 1.33 (1.73), and 2.20 (3.00) for ratings by mothers, fathers, and teachers, 

respectively.

Discussion

Findings from this study mark a major step towards the goal to “identify the best symptom 

set for defining and assessing SCT” (Becker et al., 2016, p. 175). The assessment of SCT 

has progressed significantly since the SCT construct initially emerged in the scientific 

literature in the 1980’s (Becker, Marshall, & McBurnett, 2014), with a major rise in the 

interest in SCT measurement emerging in the late 2000’s (Penny et al., 2009). Given the 

number of items used to assess the SCT construct across different studies and measures, a 

recent meta-analysis identified optimal aspects of SCT that were separable from ADHD-IN 

(Becker et al., 2016). Propelled by the meta-analytic findings, the SCT module of the CABI 

(previously called the CADBI) was revised in an effort to move the field towards a standard 

symptom set for assessing SCT in children. An initial study collected teacher ratings of the 

revised SCT measure in a sample of children from the United States and found that 15 of the 

16 items demonstrated excellent convergent and discriminant validity with ADHD-IN, as 

well as preliminary evidence of external validity with academic and social impairment 

(Becker, Burns, et al., 2017). The current study replicated and extended these findings in 

multiple important ways. First, the same 15 SCT items demonstrated convergent and 

discriminant validity from ADHD-IN as in the initial validation study examining the revised 

CABI SCT module (Becker, Burns, et al., 2017). Second, and perhaps most crucially, the 

same 15 items demonstrated convergent and discriminant validity across mother, father, and 

teacher informants. Third, we significantly extended the external validity evidence for the 

revised CABI SCT module, with the association between SCT and external correlates 

examined for mothers, fathers, and teachers. Fourth, the previous study examining this 

measure included children from four schools in a single school district in the United States, 

whereas the current study included children from 32 schools in Spain, providing a larger 

sample of children from a different continent and cultural group. In short, findings from the 

current study provide strong support for moving the field toward a standard symptom set for 

assessing SCT in children.
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Of the 16 SCT items evaluated in this study, only the “low motivation to complete tasks 
(e.g., apathetic)” item failed to demonstrate convergent and discriminant validity with 

ADHD-IN. This item loaded with the ADHD-IN factor, just as it did in the initial study 

using teacher ratings in the United States (Becker, Burns, et al., 2017). It is worth noting that 

although this item was identified in the meta-analysis as an optimal item for assessing SCT, 

it was the optimal item with the fewest number of studies contributing to its meta-analytic 

evaluation and also had the weakest overall loading on an SCT factor across raters (Becker 

et al., 2016). Our findings across mother, father, and teacher ratings, in tandem with the 

findings from the United States study (Becker, Burns, et al., 2017), indicate that low 

motivation and apathy are likely not optimal for characterizing the SCT construct. The 

remaining 15 items, however, appear well-positioned to be part of a standard symptom set 

for assessing SCT across raters. Further, we found SCT symptoms to have similar 

measurement properties across mother and father ratings, as well as perhaps between parent 

and teacher ratings. These findings are notable given the importance of using a multi-

informant assessment approach in child and adolescent mental health (De Los Reyes et al., 

2015).

The 15-item SCT factor was also found in the present study to be associated with a number 

of external correlates, including higher internalizing symptoms, increased shyness, and 

global impairment in social functioning and academics. In structural regression analyses that 

controlled for sex and ADHD-IN, SCT remained associated with increased internalizing 

symptoms, greater academic impairment, and greater social impairment. In addition, when 

controlling for ADHD-IN, SCT was unassociated with externalizing behaviors or associated 

with fewer externalizing behaviors. These findings replicate previous findings (Barkley, 

2014; Becker, 2017; Becker et al., 2016; Mueller et al., 2014) and extend them to a study 

using a multi-informant, multi-setting design.

In addition, we found SCT to be uniquely associated with increased conflicted shyness 

whereas ADHD-IN was unassociated with shyness when controlling for SCT. Conversely, 

ADHD-IN was uniquely associated with increased peer rejection whereas SCT was 

unassociated with peer rejection when controlling for ADHD-IN. This type of double 

dissociation is important for validating the SCT construct as distinct from ADHD (Barkley, 

2014) and indicates that SCT and ADHD-IN may have different etiologies and outcomes 

linked to social impairment. Our findings are consistent with previous studies showing SCT 

to be uniquely associated with increased peer withdrawal, isolation, and loneliness (Becker, 

Garner, et al., 2017; Becker, Luebbe, & Joyce, 2015; Carlson & Mann, 2002; Marshall, 

Evans, Eiraldi, Becker, & Power, 2014; Willcutt et al., 2014) and extend these findings to 

shyness specifically. A preliminary study suggests that SCT is associated with punishment 

sensitivity (Becker et al., 2013), and both shyness and punishment sensitivity are associated 

with the temperament domain of behavioral inhibition which itself has a robust literature 

base informed by neurobiology and developmental theory (Fox, Henderson, Marshall, 

Nichols, & Ghera, 2005; Henderson, Pine, & Fox, 2015). If SCT is indeed related to 

behavioral inhibition (a hypothesis yet to be formally tested), new research directions should 

quickly follow that will shed light on the possible etiology, biology, socio-cognitive 

processes, and impairments of SCT across childhood in clinical and nonclinical samples. 

Furthermore, given the shy and withdrawn behaviors associated with SCT, social skills 
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training interventions should be considered as possible treatment approach for children who 

display elevated SCT symptomatology (Becker, Garner et al., 2017).

Finally, despite calls to examine SCT in children with medical conditions (Becker, 2013), 

few studies have done so. Our study provides preliminary evidence of SCT being associated 

with increased likelihood of having a parent-reported medical problem (with asthma the 

most commonly reported medical problem reported in our sample). Previous studies have 

found elevated SCT in children with prenatal alcohol/tobacco exposure (Camprodon-

Rosanas et al., 2017; Graham et al., 2013) and children with leukemia (Reeves et al., 2007). 

Our findings, which should be considered preliminary given the use of a broad measure of 

parent-reported medical diagnosis, join a small but growing body of literature pointing to the 

need for further examine SCT in the context of prenatal exposures and medical conditions.

Limitations and Future Directions

Despite the strengths of this study described above and the promise of the 15 items identified 

in this study as a standard symptom set for assessing SCT, more work remains and several 

limitations are important to note. First, this was a cross-sectional study and we were 

therefore unable to examine the longitudinal stability or predictive validity of our 15-item 

SCT measure. There is some evidence that SCT is a stable construct over time (perhaps 

increasing as children enter adolescence; Leopold et al., 2016; Preszler et al., 2017), though 

more studies are needed, particularly with a standard symptom set of SCT. The lack of 

longitudinal information remains a major gap in our knowledge base regarding the 

prospective consequences of – as well as predictors of – SCT (Becker, 2017; Becker & 

Barkley, in press; Becker et al., 2016; Mueller et al., 2014). Given the cross-sectional design 

of our study, we cannot make causal claims regarding the associations identified. Second, in 

order to recruit a large number of participants for measurement development analyses, we 

were limited to rating scale measures of functioning and impairment. Multi-method studies 

examining the 15-item SCT measure in relation to external correlates will be highly 

informative in order to evaluate whether SCT is associated with clinician-determined 

internalizing diagnoses, fewer aggressive and antisocial behaviors (e.g., contact with the 

juvenile justice system), peer reports of social functioning (e.g., sociometric nominations), 

and lower academic achievement and lower grades. Third, we used a school/community-

based sample in this study, which is important for initial psychometric work (Barkley, 2013, 

2014), though it will be important to evaluate the revised CABI SCT module in clinical 

samples, including ADHD, anxiety/depression, autism spectrum disorder (ASD), and sleep-

disordered samples. Fourth, our examination of the revised CABI SCT module was limited 

to school-aged children (as was the initial study using teacher ratings of children in the 

United States; Becker, Burns et al., 2017), and additional studies will be needed to determine 

whether the same 15 items identified in these studies are optimal for assessing SCT in 

younger children and adolescents. Finally, we are unable to determine if the parents and 

teachers who chose to participate differed from the parents and teachers who did not 

participate, though the large sample size recruited from 32 schools increases the confidence 

in the generalizability of the findings.
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It should also be noted that the “sluggish cognitive tempo” term is not optimal and has been 

critiqued for being both misleading (in implying a cognitive etiology that is not actually 

known) and derogatory/offensive (Barkley, 2014, 2016; Becker & Barkley, in press). It is 

clear that a change in terminology will be needed as sufficient empirical evidence emerges 

that can guide such a decision. Although our study was not designed to examine possibly 

mechanisms underlying SCT, we hope that such research emerges in the near future and that 

our rating scale will be helpful in such efforts.

Conclusion

Over 150 items have historically been used when assessing SCT, and while many of these 

items have been variations on a theme (e.g., daydreaming, daydreams, daydreamer), there is 

no agreed-upon set of SCT symptoms that readily allows for comparison of findings across 

studies (Becker et al., 2016). The primary objective of this study was to evaluate whether a 

standard symptom set, based on meta-analytic findings, could be identified across mother, 

father, and teacher ratings in a large, community-based sample of children in Spain. The 15 

items identified in this study, identical to the 15 items identified in a recent study of children 

in the United States (Becker, Burns et al., 2017), appear well-positioned as a standard 

symptom set to be used across studies and parent/teacher informants. More studies are 

surely needed before an evidence-based assessment of SCT can be established, but the items 

in the present study using the CABI SCT module are a springboard towards reaching that 

goal.
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Figure 1. 
Exploratory structural regression analysis. The SCT manifest variables (items) were allowed 

to cross-load on ADHD-IN and the ADHD-IN manifest variables were allowed to cross-load 

on SCT. None of the other manifest variables were allowed to cross-load on the other 

factors. Manifest variables are not shown to simply the figure. Predictors and outcomes were 

regressed on the covariate, child sex. SCT = sluggish cognitive tempo; IN = ADHD-

inattention; HI = ADHD-hyperactivity/impulsivity; ODD = oppositional defiant disorder; 

LPE = limited prosocial emotions; ANX = anxiety; DEP = depression; SHY = shyness; PR 

= peer rejection; SI = global social impairment; AI = global academic impairment; D = 

disturbance.
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Table 1

Characteristics (Percent) of Mothers and Fathers

Mothers Fathers

Education

  Primary 17.17 24.52

  Secondary 19.05 21.72

  Vocational Training 23.06 20.77

  University 37.14 29.31

  Missing 3.58 4.68

Family Status

  Married 84.04 85.79

  Divorced 10.86 9.35

  Widowed 0.67 0.37

  Single 2.91 1.69

  Missing 1.52 2.80

Employment

  Homemaker 11.17 2.95

  Unemployed benefits 4.92 2.80

  Unemployed no benefits 3.28 1.55

  Occasional employment 12.50 10.75

  Permanent employment 62.01 70.91

  Retired 0.12 0.88

  Missing 6.00 10.16

Note. Primary education was 10 years of education and secondary education was 12 years of education (i.e., high school graduation). The number 
of participants for mothers and fathers were 1,648 and 1,358, respectively.
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Table 3

Standardized Primary and Secondary Factor Loadings of Sluggish Cognitive Tempo and ADHD Inattention 

Symptoms on Sluggish Cognitive Tempo and ADHD-Inattention Factors

Mothers Fathers Teachers

Item SCT IN SCT IN SCT IN

Sluggish Cognitive Tempo Symptoms

1. Behavior is slow 0.86* −0.23* 0.81* −0.21* 1.17* −0.43

2. Lost in a fog 0.62* 0.24* 0.70* 0.16* 0.79* 0.18*

3. Stares blankly into space 0.69* 0.06
ns 0.77* −0.01

ns 0.87* 0.08
ns

4. Drowsy or sleepy during the day 0.82* −0.18* 0.71* −0.05
ns 0.97* −0.12*

5. Daydreams 0.58* 0.06
ns 0.63* −0.07

ns 0.76* 0.11
ns

6. Loses train of thought 0.74* 0.13* 0.72* 0.13* 0.74* 0.20*

7. Low level of activity 0.95* −0.30* 0.89* −0.28* 1.14* −0.31*

8. Gets lost in own thoughts 0.66* 0.17* 0.74* 0.11
ns 0.81* 0.14*

9. Easily tired or fatigued 0.86* −0.22* 0.79* −0.21* 0.86* −0.01
ns

10. Forgets what was going to say 0.79* 0.00 0.78* 0.03
ns 0.72* 0.20*

11. Easily confused 0.76* 0.11* 0.75* 0.13* 0.81* 0.15*

12. Low motivation to complete tasks 0.23* 0.63* 0.23* 0.62* 0.28* 0.67*

13. Spaces or zones out 0.59* 0.29* 0.64* 0.26* 0.64* 0.34*

14. Gets mixed up 0.78* 0.12* 0.73* 0.16* 0.79* 0.18*

15. Thinking is slow 0.84* 0.01
ns 0.75* 0.12* 0.82* 0.10

ns

16. Difficulty expressing thoughts 0.75* 0.05
ns 0.73* 0.06

ns 0.78* 0.10
ns

ADHD-Inattention Symptoms

1. Close attention to details 0.07* 0.78* 0.01
ns 0.83* 0.13* 0.82*

2. Sustaining attention 0.01
ns 0.91* 0.00

ns 0.92* 0.14* 0.85*

3. Listening when spoken to directly 0.15* 0.72* 0.18* 0.71* 0.21* 0.72*

4. Follow through on instructions −0.04
ns 0.91* −0.02

ns 0.90* 0.00
ns 0.96*

5. Organizational skills −0.03
ns 0.86* 0.01

ns 0.88* 0.00
ns 0.96*

6. Avoids tasks requiring sustained effort 0.03
ns 0.86* 0.03

ns 0.87* 0.10* 0.84*

7. Loses things 0.00
ns 0.77* −0.04

ns 0.79* −0.09* 0.97*

8. Easily distracted 0.03
ns 0.90* 0.03

ns 0.89* 0.08* 0.87*

9. Forgetful −0.01
ns 0.89* 0.01

ns 0.87* 0.01
ns 0.94*

Note. Partial standardized regression coefficients can be larger than 1.00 with cross-loadings and correlated factors. ADHD = attention-deficit/
hyperactivity disorder. IN = inattention. SCT = sluggish cognitive tempo.

*
p < .05;
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ns
= non-significant.
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Table 6

Partial Probit Regression Coefficients for the Associations of SCT and ADHD-IN Factors with ADHD 

Diagnosis, Learning Problems, and Medical Problems Outcomes

ADHD Diagnosis Learning Problems Medical Problems

Source b (SE) b (SE) b (SE)

Mothers

 Sluggish cognitive tempo 0.10 (.08)
ns 0.31 (.07)** 0.39 (.08)**

 ADHD-Inattention 0.61 (.08)** 0.20 (.07)* −0.21 (.04)*

Fathers

 Sluggish cognitive tempo 0.32 (.08)** 0.36 (.12)* 0.25 (.10)*

 ADHD-Inattention 0.41 (.08)** 0.16 (.13)
ns

−0.17 (.10)
+

Teachers

 Sluggish cognitive tempo 0.09 (.10)
ns

0.16 (.10)
ns

0.20 (.14)
ns

 ADHD-Inattention 0.51 (.09)** 0.26 (.10)* −0.08 (.14)
ns

Note. These analyses also controlled for the sex of the child (i.e., the three binary outcomes were regressed on the sluggish cognitive tempo and 
ADHD-Inattention factors along with the sex of child). Asthma was the primary medical problem listed. ADHD = attention-deficit/hyperactivity 
disorder. SCT = sluggish cognitive tempo.

+
p < .10;

*
p < .05;

**
p < .001;

ns
= non-significant.
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Table 7

Descriptive Information on 15 Item Sluggish Cognitive Tempo Manifest Measure

Girls Boys

N M SD Range N M SD Range d

Ratings by Mothers

822 0.56a 0.68 0 to 3.67 826 0.63b 0.72 0 to 4.33 .10

Ratings by Fathers

669 0.51a 0.63 0 to 4.40 689 0.59b 0.65 0 to 3.67 .13

Ratings by Teachers

865 0.73a 1.09 0 to 4.80 908 0.99b 1.16 0 to 5.00 .24

Note. Sluggish cognitive tempo was rated on a 0 to 5 scale. Row means with different superscripts differ a p < .05. Higher scores represent greater 
symptom occurrence. The children were in third to sixth grades (ages 8-13 years). d = Cohen’s d for manifest variable means.
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