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Abstract

Adolescence is a period of high risk for the emergence of problems with anxiety and depression. 

Theory and research suggest that executive function deficits accompany internalizing and 

externalizing problems, although more evidence is required to understand these relationships. This 

study employed a commonly used rating scale of executive function, the Brief Rating Inventory of 

Executive Function (BRIEF), and examined relationships with self- and parent-reported 

internalizing and externalizing problems among a community sample of 299 adolescents. The 

sample was 56.2% female, with a mean age of 16.22 years old (SD = 2.36 years). Analyses 

revealed strong associations between poorer self- and parent-reported executive function skills and 

the severity of anxiety and depression symptoms. Problems with executive function were also 

associated with externalizing symptoms. These results indicate that subjective ratings of executive 

function capture important aspects of cognitive problems that are highly relevant to adolescent 

psychopathology in a transdiagnostic fashion.
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Introduction

Adolescence is a period of heightened risk for the onset of internalizing disorders. Over the 

span of adolescence, nearly a third of individuals will meet criteria for an anxiety disorder, 

and just over 10 percent for a depressive disorder (Merikangas et al., 2010). These 

conditions are frequently comorbid and are associated with a host of functional 

consequences, including impaired peer relationships and school performance (Essau, 

Conradt, & Petermann, 2000; Fröjd et al., 2008). The presence of anxiety and or depression 

during adolescence also significantly increases the risk for the return of both conditions 

during adulthood (Pine, Cohen, Gurley, Brook, & Ma, 1998). Further understanding the 
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factors that increase risk for anxiety and depression, and how to best assess them, should be 

a priority for further study.

Extensive meta-analytic evidence suggests that core executive function deficits are 

implicated across a broad range of psychopathology (Snyder, Miyake, & Hankin, 2015). 

Executive function (EF) refers to a collection of high-level cognitive processes that allow 

individuals to control behavior in the pursuit of goals (Friedman et al., 2008). Put plainly, EF 

is central to nearly every aspect of our daily functioning, allowing us to organize our 

behavior in a planful manner while also monitoring our performance and responding flexibly 

to the world around us. Deficits in these abilities are relatively well established for 

externalizing problems such as attention-deficit hyperactivity disorder (ADHD) (Barkley, 

1997; Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005) and antisocial behavior (Morgan 

& Lilienfeld, 2000; Raine et al., 2005). These findings are not surprising given that these 

conditions involve symptoms such as concentration deficits, disorganization, and impulsive 

behaviors. Links between EF and internalizing disorders are less immediately intuitive, 

though perhaps equally significant.

Influential theories of anxiety (Derakshan & Eysenck, 2009; Eysenck, Derakshan, Santos, & 

Calvo, 2007) and depression (Gotlib & Joormann, 2010; Levin, Heller, Mohanty, 

Herrington, & Miller, 2007) have highlighted the relevance of EF deficits. One common 

feature of anxiety disorders is an excessive attentional vigilance for threat (Cisler & Koster, 

2010). It has been proposed that this vigilance may serve to degrade the efficiency of EF 

(Eysenck et al., 2007). Pessoa (2009) noted that threat processing relies on prefrontal brain 

circuitry that is shared with EF, thus resources that might normally be prioritized for EF are 

diverted to processing potentially threatening stimuli. Using laboratory task-based 

assessments of EF, numerous studies have reported associations between poorer EF and 

anxiety (Ansari & Derakshan, 2011; Ansari, Derakshan, & Richards, 2008; Caselli, Reiman, 

Hentz, Osborne, & Alexander, 2004; Ursache & Raver, 2014), although some studies have 

not found such relationships (Berggren & Derakshan, 2013; McAuley, Chen, Goos, 

Schachar, & Crosbie, 2010). One meta-analysis of studies examining task-based assessments 

of EF among youth and adults with major depressive disorder revealed wide-ranging deficits 

that were not explained by general cognitive slowing (Snyder, 2013). A similar meta-

analysis that focused on children and adolescents with depressive disorders identified 

problems with inhibition of prepotent (automatic but not task appropriate) responses 

(hereafter inhibition), verbal fluency, sustained attention, verbal memory and planning 

(Wagner, Müller, Helmreich, Huss, & Tadić, 2015).

While EF has been a domain of interest for clinicians and developmental 

psychopathologists, there has been some concern about the ecological validity of traditional 

task-based measurements (Barkley & Fischer, 2011; Chaytor & Schmitter-Edgecombe, 

2003). Such EF testing typically occurs within a highly structured clinic or laboratory 

testing, guided by a clinician or research technician in a one-on-one format. This has 

advantages, in that the tester can choose instruments that target specific domains of EF, and 

can minimize the influence of possible confounds (e.g., administration inconsistencies, 

distractors). However, this experimental control may come at the cost of appraising how 

weaknesses in EF manifest in everyday circumstances. An alternative, or complement, to the 
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laboratory task-based approach is to employ a questionnaire-based measure of EF. One such 

measure, the Behavior Rating Inventory of Executive Function (BRIEF; Gioia, Isquith, Guy, 

& Kenworthy, 2000), was designed to capture the downstream, everyday behavioral and 

emotional aspects of EF. For example, an item such as, “I get out of my seat at the wrong 

times,” is intended to index an individual’s capacity for inhibition of inappropriate 

behaviors. The BRIEF has received widespread clinical and research use, cited more than 

1800 times via a Google Scholar search as of February 2018.

Evidence for convergence between scores on the BRIEF and performance-based EF 

measures has been mixed. In a review of studies featuring both rating and performance-

based measures of EF, the authors found that only 24% of correlations between such 

measures were significant, with a median value of r = .18 for studies using the BRIEF 

(Toplak, West, & Stanovich, 2013). The authors concluded that rating and performance-

based measures of EF capture different information, with performance-based measures 

assessing processing efficiency, and rating measures capturing the success of goal pursuit. 

Toplak et al. (2009) found small correlations between performance-based assessments of 

inhibition, set shifting, working memory, planning and several parent- and teacher-rated 

BRIEF subscales; however, these associations were not unique to domain (e.g., the working 

memory performance score correlated not only with BRIEF subscales of working memory, 

but also with set shifting, inhibition and planning). When included in the same regression 

model, it was the BRIEF scores that significantly predicted ADHD status, not the 

performance-based measures. This finding is perhaps not surprising, given that many items 

on the BRIEF overlap considerably with diagnostic symptoms of ADHD (e.g., “I have a 

short attention span”). Similarly, in a large longitudinal study of youth with hyperactivity, 

Barkley et al (2011) found that scores from a self-report measure of EF (Deficits in 

Executive Function Interview) served as much stronger predictors of ADHD persistence and 

impairment into adulthood than performance-based measures of inhibition, working 

memory, nonverbal fluency, or problem solving. Further study of the relationships between 

rating measures of EF and the broad spectrum of psychopathology among youth may help 

inform clinical assessment practice.

Relationships between internalizing problems and scores on the BRIEF have received 

somewhat limited empirical study. Using a sample of children ages 7–12, Geronimi et al. 

(2016) found that self-reported worry severity was associated with higher BRIEF scores 

(i.e., worse EF) across all subscales, but that the associations were much stronger among 

younger versus older children. Another study focused on this shift subscale from the BRIEF, 

and reported that among children between ages 7–10, lower levels of EF mediated the 

relationship between fearful temperament and childhood anxiety (Affrunti & Woodruff-

Borden, 2015). Similarly, another recent study reported that EF impairment on the BRIEF 

was associated with depressive symptoms in adolescents, a relationship that was mediated 

by maladaptive emotion regulation skills (Wante, Mezulis, Beveren, & Braet, 2017). There is 

a sizeable literature linking deficits on other questionnaire-based measures of EF, such as the 

Early Adolescent Temperament Questionnaire-Revised (EATQ-R) (Ellis & Rothbart, 2001) 

and Attentional Control Scale (ACS; Derryberry & Reed, 2002) to internalizing 

psychopathology. A number of studies have reported that self- and/or parent-reported EF 

deficits on the EATQ-R or ACS impart risk for internalizing problems during childhood and 
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adolescence (Muris & Ollendick, 2005; Muris, van der Pennen, Sigmond, & Mayer, 2008; 

Snyder, Gulley, et al., 2015; van Oort, Greaves-Lord, Ormel, Verhulst, & Huizink, 2011), 

and strong parent-reported EF has been shown to protect against the development of 

depression and anxiety in the presence of other risk factors (Gulley, Hankin, & Young, 

2016). Recent work has also shown that questionnaire-based measures of poor EF are 

broadly associated with psychopathology in a transdiagnostic fashion (Caspi et al., 2014; 

Snyder, Gulley, et al., 2015). While the EATQ-R and ACS are frequently used in 

temperament and developmental psychopathology research, they each have limitations. First, 

both are limited in the scope of their content, and do not span the full range of capacities that 

generally are considered as falling under the umbrella of executive function. Specifically, (as 

the name implies) the ACS focuses exclusively on focusing and shifting attention; likewise, 

the EATQ-R focuses on three domains (inhibition, attentional control, and activation control) 

which are not fully aligned with modern models of EF and do not include key capacities 

such as working memory, shifting, or planning. Second, the EATQ-R, despite widespread 

use, has a number of psychometric problems, including often inadequate internal 

consistency and lack of support for the subscale structure (Snyder, Gulley, et al., 2015). In 

contrast, the BRIEF, which is more commonly used as a cognitive measure in the context of 

practical clinical assessment, has broad coverage of multiple EF capacities and has 

demonstrated strong psychometric properties (Gioia et al., 2000; Gioia, Isquith, Retzlaff, & 

Espy, 2002). Yet despite these advantages and the frequent use of the BRIEF, its 

relationships with psychopathology during adolescence are not often examined and are less 

well understood.

In the current study, we examined links between subjective EF ratings and symptoms of both 

internalizing and externalizing disorders in a community sample of adolescents. We focused 

on the BRIEF because it is a widely used measure of EF in clinical contexts, but research 

using the BRIEF is more common in the domains of ADHD and externalizing disorders. As 

such, the field presently lacks knowledge on how EF, as measured by the BRIEF, relates to 

internalizing problems of anxiety and depression in adolescents. We hypothesized that we 

would find strong associations between weaknesses in EF and anxiety and depression, using 

self- and parent-report measures of both EF and internalizing symptoms. We also anticipated 

replicating previously reported associations between BRIEF scores and externalizing 

symptoms.

Method

Participants

Participants in this study were recruited using three different strategies. First, we recruited 

individuals participating in a large longitudinal study of psychopathology risk with 

community children and adolescents (34% of total sample; for more detail, see Hankin et al., 

2015). Second, participants were recruited by sending letters to families with a child/

adolescent in the home (49% of total sample). Finally, undergraduate students seeking 

course credits were allowed to participate (17% of the total sample). The current study 

included 282 adolescents/young adults, ages 12 to 22 years old. The sample was 56.2% 

female, and 71.2% White, 14.3% multiracial, 5.6% African American, 3.3% American 
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Indian/Native Alaskan, 2.3% Asian American, with 1.3% selecting “Other” and 2% of 

participants declining to provide data on race. Eighty percent of the sample identified as 

non-Hispanic, 19% as Hispanic/Latino, and 1% declined to provide ethnicity data. Eighteen 

additional participants were excluded from analyses due to a parent-reported learning 

disability, a possible confound in the assessment of executive function. All parents and 

adolescent participants 18 years or older provided informed consent, and participants under 

18 gave informed assent. We attempted to obtain parent-report data from all participants 

who were living at home, however we did not pursue such data for those living separately 

from parents, as we did not feel that parents could be reliable reporters under those 

circumstances. In total, 222 participants had parent-report data on at least one measure 

(mean age = 15.36 years old), while 60 did not (mean age = 19.44 years old). 

Reimbursement was provided to youth and parents for their participation.

Procedure

During a single visit to the laboratory, each participant and a parent completed the BRIEF 

assessing the participant’s behavior. Prior to the visit, participants went online and 

completed questionnaires assessing depression (Children’s Depression Inventory; CDI), 

anxiety (Multidimensional Anxiety Scale for Children; MASC), and hyperactivity/

inattention and conduct problems (Strengths and Difficulties Questionnaire; SDQ). At the 

study visit, participants performed intelligence testing (Wechsler Abbreviated Scale of 

Intelligence- 2nd Edition; WASI-II), and several experimental procedures (not reported here). 

All procedures were approved by the institutional review board.

Measures

BRIEF—The BRIEF is a widely used rating scale of executive function that assesses 

behavior over the past six months. The parent version is composed of 86 items, and the self-

report version has 80 items that contribute to eight scales, two composite index scores, and a 

global summary score. T-scores are generated for each scale, with a mean of 50 and standard 

deviation of 10, with scores ≥ 65 considered clinically significant. Using a 3-point Likert 

scale, ranging from 1 “never” to 3 “often,” respondents are asked to indicate how frequently 

the child or adolescent exhibits problems with certain behaviors that are putatively related to 

EF. The Behavioral Regulation Index is composed of the Inhibit, Shift, and Emotional 

Control Scales. The Metacognition Index is composed of the Initiate, Working Memory, 

Plan/Organize, Organization of Materials, and Monitor scales (on the self-report version, the 

Monitor scale is within the Behavioral Regulation Index, and the Metacognition Index 

includes a Task Completion scale instead). We chose to focus our analyses on the Global 

Executive Composite score, which represents a combination of the two index scores, as 

previous work suggests the index scores are highly correlated (Gioia et al., 2002) and that 

links between EF and psychopathology are broad rather than specific (Caspi et al., 2014; 

Snyder, 2013; Snyder, Gulley, et al., 2015; Snyder, Miyake, et al., 2015). We examined both 

self- and parent-report BRIEF scores. Internal consistency was high (α = .971 for self-

report, α = .977 for parent-report). Correlations between subscales and the overall Global 

Executive Composite scale were substantial, ranging from r = .670 – .888 on the self-report 

BRIEF and r = .664 – .958 on the parent-report measure.
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CDI—The CDI (Kovacs, 1992) is a widely used, 27-item measure of depressive symptoms 

among children and adolescents ages 7 to 17. Each item is rated on a Likert scale (0 to 2). 

Total scores range from 0 to 54, with higher scores indicating greater severity of depression. 

In this study, we used the self- and parent-report versions. Both exhibited strong internal 

consistency (α = .917 for self-report, α = .870 for parent-report). Seventy-five of our 

participants were age 18 or above, thus they were older than the CDI manual-recommended 

age limit for this measure. The internal consistency of the self-report CDI for this group was 

α = .878 and .933 via parent-report. We chose to use the same measure of depressive 

symptoms across adolescents and young adults rather than use different measures for 

different age groups, as this allowed us to analyze our data together, maximizing our sample 

size. Using separate measures would create additional assessment challenges; the CDI was 

developed to be a youth version of the adult-based Beck Depression Inventory, so its age-

based continuity with young adults should not be problematic. Consistent with this view, 

self-report depression questionnaires have not shown differences in adolescents compared 

with college students (e.g., Costello, Swendsen, Rose, & Dierker, 2008; Radloff, 1991), and 

past research has similarly used the CDI with young adults (e.g., Hunt, Burden, Hepper, 

Stevenson, & Johnston, 2006). This measure has previously been shown to possess adequate 

internal consistency and test-retest reliability (Smucker, Craighead, Craighead, & Green, 

1986) with acceptable criterion validity against a structured interview diagnosis of 

depression (Timbremont, Braet, & Dreessen, 2004).

MASC—The MASC is a widely used, 39-item self-report measure of anxiety symptom 

severity among children and adolescents ages 8–19 (March, 1997). Respondents rate how 

frequently they experience particular symptoms on a Likert scale (0 to 4). In the current 

study we focused on the summary total score. Internal consistency was α = .806 for self-

report, and α = .882 for parent-report. We had 37 participants older than the recommended 

age cutoff of 19. The self-report MASC was similar internal consistency for these 

participants (α = .913). Only four of the participants above 19 provided parent-report 

MASC, thus we did not calculate internal consistency of the scale for this small group. The 

MASC has well-established validity, internal consistency, and test-retest reliability (March, 

Parker, Sullivan, Stallings, & Conners, 1997).

SDQ—The SDQ (Goodman, 1997) is a 25-item behavioral screening measure for youth 

between ages 4–17 years old, with five scale scores generated from five items each: Conduct 

Problems, Inattention-Hyperactivity, Emotional Symptoms, Peer Problems, and Prosocial 

behavior. The SDQ features self- and parent-report versions. Our focus was on the Conduct 

Problems and Inattention-Hyperactivity scales. Internal consistency was α = .672 (parent-

report) and α = .531 (self-report) for the Conduct Problems scale and α = .831 (parent-

report) and α = .778 (self-report) for the Inattention-Hyperactivity scale. The measure 

performed similarly for the portion of our sample above 17 years of age (n = 75); the 

internal consistency of the Conduct Problems scales was α = .631 (parent-report) and α 
= .593 (self-report) and for the Inattention-Hyperactivity scale was α = .796 (parent-report) 

and α = .798 (self-report). Internal consistency, cross-informant and test-retest reliability of 

the SDQ have been shown to be adequate, with scale elevations displaying strong criterion 

validity against clinical diagnoses (Goodman, 2001).
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WASI-II—All participants completed the Vocabulary and Matrix Reasoning subtests from 

the WASI-II, which allowed for the estimation of IQ. This estimation was calculated based 

on the WASI-II manual (Wechsler, 2011).

Statistical Analyses

To examine relationships between BRIEF global composite scores and dimensional ratings 

of anxiety, depression, and externalizing problems, we employed hierarchical linear 

regression. For each regression model, we first entered a block of three covariates (age, 

gender, and IQ), followed by the BRIEF Global Executive Composite (GEC) predictor. The 

dependent variable was either the self- or parent-report MASC total score, CDI total score, 

SDQ Conduct Problems score, or SDQ Inattention-Hyperactivity score. These models were 

run separately using both the BRIEF GEC score from the self-report and parent-report 

measures, thus a total of 16 regressions were performed. To control for type-1 error, 

Bonferroni correction was used leading to a significance threshold of p<.003. Age and IQ 

were chosen as covariates due to evidence of associations with executive function (Ardila, 

Pineda, & Rosselli, 2000; Welsh, Pennington, & Groisser, 1991), while gender was chosen 

because females have significantly higher risk for both depression and anxiety in 

adolescence (Cohen et al., 1993).

To check for the possibility of multivariate outliers we calculated Mahalanobis distance 

(Penny, 1996) separately for our two sets of predictors (i.e., the covariates age, gender, and 

IQ plus either the self- or parent-report BRIEF GEC). The values were compared to the 

single-tailed chi-square distribution with a degrees of freedom equal to the number of 

predictors, and values with a probability <.001 were identified as outliers (Tabachnick & 

Fidell, 2007).

Results

Table 1 contains means, standard deviations, and inter-correlations for all variables. 

Agreement between parent- and self-report on the BRIEF was moderate, and for outcome 

variables ranged from moderate to strong.

Internalizing Outcomes

Table 2 contains the results from regression analyses for internalizing variables. Self-report 

BRIEF GEC was associated with depression via both self- (β= .637, ΔR2 = .393) and parent-

report (β= .496, ΔR2 = .236), as well as self- (β= .552, ΔR2 = .295) and parent-report 

anxiety (β= .379, ΔR2 = .138). Parent-report BRIEF GEC was associated with self- 

(β= .313, ΔR2 = .097) and parent-report depression (β= .512, ΔR2 = .258), and parent-report 

anxiety (β= .312, ΔR2 = .097), although the relationship with self-report anxiety was not 

statistically significant (β= .151, ΔR2 = .023).

Because our sample contained 75 participants who exceeded the recommended age range for 

the CDI and 19 who exceeded the age range for the MASC, we re-ran our analyses without 

those participants to ensure that our results were not related to atypical use of these 

measures. Self-report BRIEF GEC was still associated with depression via both self- 

(β= .635, ΔR2 = .389) and parent-report (β= .518, ΔR2 = .258), as well as self- (β= .546, 
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ΔR2 = .288) and parent-report anxiety (β= .378, ΔR2 = .137). Similarly, parent-report BRIEF 

GEC continued to be associated with self- (β= .323, ΔR2 = .105) and parent- report 

depression (β= .523, ΔR2 = .271), and parent-report anxiety (β= .311, ΔR2 = .096), and the 

relationship with self-report anxiety remained below statistical significance (β= .139, ΔR2 

= .019).

Externalizing Outcomes

Table 3 contains regression results for the externalizing variables. Self-report BRIEF GEC 

was a significant predictor of self-report conduct problems (β=.432, ΔR2 = .180) and self 

(β= .560, ΔR2 = .302) and parent report (β= .422, ΔR2 = .171) hyperactivity/inattention. It 

was not a significant predictor of parent-reported conduct problems. Parent-report BRIEF 

GEC predicted parent- (β= .456, ΔR2 = .206) and self-report conduct problems (β= .378, 

ΔR2 = .141) and parent- (β= .679, ΔR2 = .456) and self-report (β= .302, ΔR2 = .090) 

hyperactivity/inattention.

We also re-ran our analyses excluding those 75 individuals who were 18 or over and thus 

outside of the recommended age range for the SDQ. Self-report BRIEF GEC remained a 

significant predictor of self-report conduct problems (β=.463, ΔR2 = .205) and self- 

(β= .556, ΔR2 = .295) and parent-report (β= .432, ΔR2 = .180) hyperactivity/inattention. It 

also emerged as a significant predictor of parent-reported conduct problems (β=.212, ΔR2 

= .043). Parent-report BRIEF GEC predicted parent- (β= .481, ΔR2 = .229) and self-report 

conduct problems (β= .418, ΔR2 = .173) and parent- (β= .687, ΔR2 = .466) and self-report 

(β= .310, ΔR2 = .095) hyperactivity/inattention.

Outlier Analyses

Using the multivariate outlier detection method described above, a single participant was 

identified as having aberrant values. Analyses were re-run without this participant and our 

findings did not change meaningfully.

Exploratory Subscale Analyses—We elected to use the GEC scores as our predictors 

for our central analyses. However, because readers may be curious about associations 

between specific BRIEF subscales and our dependent variables we have included two tables 

in our supplemental data featuring partial correlations (controlling for age, gender, and IQ) 

between each of the BRIEF subscales and our internalizing and externalizing outcome 

scales. These results indicate consistent directionality but some variance in the strength of 

associations between the subscales and the clinical scales.

Discussion

The current study sought to investigate whether scores on a commonly used rating measure 

of EF deficits would be associated with internalizing and externalizing problems among a 

community sample of adolescents. We found evidence that poorer EF skills are strongly 

related to both depression and anxiety among adolescents. As expected, poorer EF skills 

were also associated with elevated symptoms of hyperactivity/inattention and conduct 

problems. Relationships were strongest when the reporter was the same for both the EF and 
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outcome variables, likely due to shared reporter variance, however cross-informant effects 

were also substantial. Agreement between self and parent ratings on the BRIEF, and our 

clinical variables, was in the moderate range.

The BRIEF is a measure with widespread use in the community, often as an element of 

cognitive and neuropsychological assessment. But the current findings, taken from a large 

and diverse community sample of adolescents and young adults, indicate that the BRIEF 

provides a window into emotional as well as cognitive functioning. The BRIEF is often 

employed in research on ADHD (e.g., Mahone et al., 2002; McCandless & O’ Laughlin, 

2007; Wehmeier, Schacht, & Barkley, 2010), but has also been used to study EF in 

conditions ranging from autism (Gilotty, Kenworthy, Sirian, Black, & Wagner, 2002) to 

traumatic brain injury (Conklin, Salorio, & Slomine, 2008) to spina bifida (Burmeister et al., 

2005). Scores on the BRIEF do not align closely with traditional performance-based EF 

measures (Conklin et al., 2008; McAuley et al., 2010; Toplak et al., 2009, 2013; Vriezen & 

Pigott, 2002), yet they appear to capture aspects of executive function that are relevant to 

psychopathology in a transdiagnostic fashion. The current findings extend the literature by 

indicating that the BRIEF is sensitive to internalizing problems such as anxiety and 

depression afflicting adolescents in the community. This is consistent with recent work, 

including previously mentioned studies documenting associations between BRIEF scores 

and self-reported worry severity (Geronimi et al., 2016), and anxiety (Affrunti & Woodruff-

Borden, 2015) among children, and depressive symptoms among adolescents (Wante et al., 

2017). The implications of these findings are significant, suggesting that elevations in scores 

on the BRIEF should alert clinicians to thoroughly screen for internalizing- in addition to 

externalizing- symptoms in their patients.

As mentioned previously, a parallel literature has examined associations between 

internalizing symptoms among youth and other questionnaire-based measures of EF (e.g., 

EATQ-R, ACS), which are commonly referred to as effortful control in the temperament 

literature. Our findings are compatible with that literature. In terms of associations with the 

BRIEF, we found medium to large effects for depression and small to large effects for 

anxiety. These effect sizes are similar to previous papers using the EATQ-R and ACS as 

correlates of internalizing symptoms in adolescents (Muris et al., 2008; Snyder, Gulley, et 

al., 2015). Together, these findings support the notion that problems with core executive 

function skills, are associated with depression and anxiety, and that subjective deficits in EF 

should alert clinicians to screen carefully for internalizing problems.

It is worth considering why poorer EF skills as measured by the BRIEF would be so strongly 

associated with anxiety and depression. The BRIEF purportedly captures an individual’s 

ability to employ EF skills in everyday situations, which are often unpredictable and laden 

with emotion, particularly for youth with psychopathology. In contrast, formal EF tasks are 

highly structured, with the administrator providing guidelines for the appropriate behavioral 

responses. As others have concluded, performance-based tasks likely reflect the efficiency of 

EF under optimized conditions, while rating measures capture success with achieving goals 

that rely on EF (Toplak et al., 2013). There is evidence that introducing anxiety into the 

formal testing environment degrades performance on EF tests. For example, one recent study 

contrasted the effects of induced anxiety or anger on performance on EF tests in healthy 
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participants. While anger had no palpable effect, anxiety significantly reduced performance 

on a global EF task (Shields, Moons, Tewell, & Yonelinas, 2016), consistent with prominent 

theories suggesting that anxiety impairs the efficiency of EF (Eysenck et al., 2007). Rating 

measures of EF, while subject to known reporter biases, nonetheless offer a way for 

clinicians to assess how deficits in EF may manifest for a patient as he or she encounters the 

unpredictability and volatility of everyday life.

This study has several strengths. It focuses on a large, diverse community sample of 

adolescents. While previous studies of the BRIEF often included only parent- (Affrunti & 

Woodruff-Borden, 2015; Geronimi et al., 2016) or parent- and teacher-report (Toplak et al., 

2009), this study included both parent- and adolescent-report on the BRIEF and on all 

outcome measures. Another strength of this study is that we controlled for IQ in all analyses, 

minimizing an important potential confound. There are also limitations of the current study. 

Foremost, the analyses in this paper do not include direct examination of EF as measured by 

performance-based EF tasks. Ideally, rating and performance-based EF measures could be 

used simultaneously to better understand the specificity of relationships between EF and 

domains of psychopathology. Relatedly, this study relied entirely on questionnaire measures 

of all predictors and outcomes. To address concerns about shared method variance, it would 

be helpful for future studies to measure other outcome variables related to internalizing and 

externalizing problems, such as autonomic markers of emotional response or observational 

measures of emotion. And finally, this study employed a relatively high-functioning 

community sample and thus the generalizability to treatment-seeking or high-risk samples 

needs to be established.

In summary, this study examined whether poorer EF skills, as measured by the BRIEF, were 

associated with internalizing and externalizing problems in a large community sample of 

adolescents. Our results suggest that EF weaknesses on the BRIEF are correlated with 

anxiety and depression as well as hyperactivity-inattention and conduct problems among 

adolescents. These findings support previous research and theory suggesting that EF 

problems are highly relevant to both internalizing and externalizing psychopathology. In 

addition, as the BRIEF is widely used in clinical practice, our findings suggest that 

elevations on the BRIEF should prompt clinicians to carefully assess for the presence of 

anxiety and depression among their patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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