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Abstract

Objective—This study aims to characterize executive function (EF) in pedigrees of children with
autism spectrum disorder (ASD) with average 1Q. We examine the hypothesis that deficits in EF
relate to lower levels of adaptive functioning, and we assess evidence for a cognitive extended
phenotype in unaffected relatives in a large, well-characterized sample.

Method—Proband EF was assessed via parent report questionnaires (Behavior Rating Inventory
of Executive Functioning [BRIEF], n=109) and child neuropsychological tests (Delis-Kaplan
Executive Functioning System [DKEFS], n=35). EF was also examined in parents (D-KEFS,
n=335) and unaffected siblings (BRIEF, n=114; DKEFS, n=57). Adaptive functioning was
assessed via the Vineland Adaptive Behavior Scales- 1l (VABS-I1, n=155). All data were obtained
from the Autism Consortium Clinical Genetics Database.
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Results—Individuals with ASD demonstrated a high burden of EF weaknesses. Multiple
regression analyses revealed that parent-reported EF deficits were related to profound reductions
in adaptive functioning even after controlling for age, 1Q, and severity of ASD symptoms. Parent-
reported EF was also related to adaptive skills in preschoolers. First-degree unaffected relatives
did not demonstrate difficulties with EF relative to normative data.

Conclusion—In our study, EF impairments do not appear to relate to broad familial risk factors
for ASD but may be associated with factors relevant to the expression of ASD in probands.
Results support the benefits of EF assessment as a way to identify potential therapeutic targets that
could lead to improved adaptive behavior among children with ASD and average 1Q.
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INTRODUCTION

Autism Spectrum Disorder (ASD) is characterized by impairments in social communication
and social interaction and by restrictive and repetitive behaviors. ! Individuals with ASD
vary considerably in levels of cognitive and adaptive functioning.2 Adaptive behavior is a
person's ability complete daily activities independently and includes skills related to
communication, interpersonal relationships, and self-care.3 Although adaptive function is
strongly associated with general cognitive ability (1Q), executive function (EF) may account
for substantial variability in adaptive function among individuals with ASD who have
average 1Q.#® Specifically, while EF dysfunction does not appear to cause ASD
symptomology, EF deficits are thought to impact later adaptive functioning among
individuals with ASD.®

EF encompasses a wide range of skills including shifting of attention, mental flexibility,
inhibition, self-control, impulsivity, initiation, working memory, and planning.”- In
conceptualizing specific EF domains, Miyake and colleagues® report a three-factor structure
of EF that consists of “Shifting,” “Updating,” and “Inhibition.” “Shifting” involves mental
flexibility in shifting set and generating novel responses. “Updating” involves continuous
monitoring of potentially relevant information and updating working memory with this
information when it is deemed to be relevant. “Inhibition” involves control over automatic
responses. Among individuals with ASD, there is evidence to support a range of EF
weaknesses,8 presenting as early as preschool age.1% Impairments in EF may contribute to
the social deficits observed in individuals with ASD.11 For example, difficulties in Shifting
are thought to underlie weaknesses in joint attention and reciprocity,? deficits that are
particularly prominent in individuals with ASD.13 Weaknesses in the area of Updating are
thought to underlie difficulties tracking conversations,*14 following social norms and
responding appropriately,* and attending.1® The ability to inhibit inappropriate impulsive
behaviors is also essential in social interactions,* and poor inhibitory control is linked to
repetitive and restricted behaviors.16

In addition to deficits in EF, individuals with ASD show a wide range of impairments in
adaptive functioning. After controlling for 1Q, adaptive deficits still present in individuals
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with ASD and average intelligence.1” One possibility is that adaptive impairment is simply a
correlate of ASD symptomatology. However, only weak associations were found between
ASD symptoms and Vineland Adaptive Behavior Scales (VABS-I1) abilities in the areas of
socialization and communicationl8 and daily living skills.1® Moreover, a study of over 1,000
individuals with ASD found that ASD symptoms severity did not significantly correlate with
any of the VABS-II composites.20 This research suggests that adaptive impairment is more
than a correlate of ASD symptoms.

Examining EF in unaffected relatives allows for a more complete understanding of the
mechanisms underlying reduced EF in individuals with ASD. In general, findings of
extended phenotypes may have implications for understanding the etiology of
neuropsychiatric illnesses,?! including ASD. Some researchers have posited that an
“extended phenotype” may exist in ASD, where parents, siblings, or other relatives may
have subclinical difficulties in the same areas or carry genes that contribute to the expression
of ASD and/or related cognitive symptoms, without meeting diagnostic criteria.22 To
support this argument in EF, there is some evidence that parents and unaffected siblings of
children with ASD may have specific weaknesses in EF. 23-26 However, in most studies
probands had diminished 1Qs, largely 1Q < 70. In contrast, in two samples of higher-
functioning children with ASD, few differences were found in EF between parents,
unaffected siblings, and comparison groups.2’28 However, these two studies used relatively
few measures of and were limited by small sample size and lack of gold-standard
instruments in diagnostic validation of ASD?8 or findings of no EF deficits in probands,2’
limiting the ability to detect EF as an extended phenotype.

We sought to assess the relationship between EF and adaptive behavior in a large sample of
individuals with ASD and average 1Q. While questionnaires served as a primary outcome
variable, these relationships were also explored with neuropsychological tests assessing EF.
We also examined the presence of an extended ASD phenotype involving EF impairment in
parents and unaffected siblings from simplex and multiplex families with ASD.

Probands were 168 individuals (135 males) from the Autism Consortium Clinical Genetics
Database for whom 1Q was greater than 70. Participants in this database were recruited from
a collaborative network of 5 hospitals where clinical assessments for ASD are conducted.
All measures were administered by doctoral-level psychologists or highly trained research
assistants. For diagnostic measures (e.g., the Autism Diagnostic Observation Schedule
[ADOS], the Autism Diagnostic Interview-Revised [ADI-R]), examiners had obtained
research reliability. Screening to ensure that parents and unaffected siblings did not have
ASD was completed through the use of the Social Responsiveness Scale and the Social
Communication Questionnaire. Out of the larger sample of participant data that was
available from the database (i.e., 529 probands who received the ADI-R), we selected a
subset of probands (n=175) who had received a Wechsler 1Q measure (Wechsler
Abbreviated Intelligence Scale [WASI], Wechsler Intelligence Scale for Children-Fourth
Edition [WISC-1V], or the Wechsler Preschool and Primary Scale of Intelligence — Third
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Edition [WPPSI]). Average age was 9.4 years (SD=4.65). Probands were primarily
Caucasian (87.5%) with smaller proportions of Hispanic (3.6%), American Indian or
Alaskan Native or Caucasian (2.4%), Asian (3%), African American (1.8%), and unknown
or other (3.6%).

All unaffected family members of these probands (341 parents, 285 from simplex families
and 55 from multiplex families, and 114 siblings) were included. Average parental age was
41.56 years (SD=7.11). One hundred fourteen unaffected siblings (48 males) were included.
Average sibling age was 9.0 years (SD=4.98).

ASD Diagnosis and Symptom Severity—ASD diagnoses were confirmed through the
use of the ADI-R, a standardized, caregiver interview, and the ADOS, a standardized,
interactive play-based assessment, both of which evaluate symptoms of ASD relating to
communication, reciprocal social interaction, and stereotyped behavior and restricted
interests, and have strong reliability and validity.2%39 For the ADI-R, both the classic and
the Risi3! modified algorithms were used. In addition, the ADOS-calibrated severity score32
was utilized as a measure of severity of ASD symptoms. This scale ranges from 1-10, with
higher scores representing greater severity of ASD symptoms; participants in this study had
an average severity score of 7.87 (SD=1.92).

Executive Functioning—The BRIEF is a parent questionnaire for assessing EF in
children ages 5 to 19. For this study two composites, the Behavioral Regulation Index (BRI),
containing the scales Inhibition, Shifting and Emotional Control, and the Metacognition
Index (M), containing the scales Initiation, Working Memory, Planning/Organization,
Organization of Materials, and Monitoring of Behavior, were utilized. Performance was
compared to age-matched normative data. The BRIEF standardization sample includes
1,419 parent ratings and has good reliability and validity.33 The BRIEF-Preschool (BRIEF-
P) is used with children aged 2 to 5. The three composite scales are Inhibitory Self-Control
(comprised of Inhibit and Emotional Control), Flexibility (comprised of Shift and Emotional
Control) and Emergent Metacognition (comprised of Working Memory and Planning/
Organization). The instrument has good reliability and validity.3* On both BRIEF measures,
T-scores of greater than 65 represent clinically significant problems, and higher scores
represent poorer EF.

The Delis Kaplan Executive Functioning System (D-KEFS), which has good reliability and
validity,3 was used as a test of EF. Performance was compared to age-matched normative
data based on a sample of 1,750 individuals, with higher-scaled scores (M=10, SD=3) being
indicative of better EF. The D-KEFS includes nine subtests: Trail Making, Verbal Fluency,
Design Fluency, Color-Word Interference, Sorting, Twenty Questions, Word Context,
Tower, and Proverbs. For the purposes of this study, three composite variables were created
for the D-KEFS based on the factor analytic structure of the D-KEFS reported previously in
the literature:36 Specifically, Latzman and Markon38 conducted a factor analysis using data
from the D-KEFS standardization sample as reported in the technical manual, followed by
replication in a group of early adolescent males. Results revealed the best fit for the data was
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a three factor model with 1) Conceptual Flexibility, consisting of 3 scores from the Sorting
Test (Free Sort, Free Sort Description and Sort Recognition), 2) Monitoring, consisting of
the Verbal Fluency Category Switching measures (Category Swithcing Total and Category
Switching Accuracy) and 3) Inhibition, consisting of the Trail Making Test, Color-Word
Inhibition and Color Word Inhibition/Switching. This structure fits with Miyake et al.'s®
three factor model, described above, although different terminology was used (e.g.,
Flexibility vs. Shifting; Monitoring vs. Updating). Consequently, we conceptualized our
data in accordance with these factors. An exploratory factor analysis of D-KEFS subtests
that specifically assess EF was conducted for parents (but not probands, given the sample
size) in the current sample. Using principal components analysis and varimax rotation, the
subtests mapped onto the same three factors as described by Latzman and Markon,3¢ with
each subtest having a factor loading of .70 or above.

A smaller proportion of probands was administered EF measures than measures of 1Q. One
hundred nine received the BRIEF (65 school-aged and 44 preschool aged children), and
35-39 (depending on the subtest) received the D-KEFS. EF was also assessed in parents (D-
KEFS n=335) and unaffected siblings (BRIEF n=114, D-KEFS n=57). To control for
multiple comparisons, alpha was set at <.01 for all analyses.

Intellectual Functioning—Intellectual ability was assessed with the WASI,37 WISC-
IV,38 or the WPPSI-111.39 Each measure has good reliability and validity and provides a Full
Scale 1Q. The WASI was administered to 154 fathers and 187 mothers (for a total of 341
biological parents) of individuals with ASD.

Adaptive Functioning—The VABS-II — Parent/Caregiver Rating Form was used as a
measure of adaptive functioning. Three of the Vineland composites were utilized:
Communication (receptive, expressive and written), Daily Living Skills (personal, domestic
and community), and Socialization (interpersonal relationships, play and leisure time, and
coping skills). The VABS-II has good reliability and validity.3 Composite scores have a
mean of 100 and standard deviation of 15, with higher scores indicative of better adaptive
skills.

Participants with ASD and average IQ exhibit profound impairments in EF

EF was first examined in probands and unaffected relatives using one-sampled t-tests in
comparison to normative data. Probands had average Full Scale 1Q (M =101.77, SD
=17.67). Emerging literature has suggested that reports of EF and tests of EF may not
always be capturing the same cognitive processes.*? Given this issue, both questionnaires
and tests of EF were utilized, and the relationships between the two were non-significant
(r=-.06 to -.38, all p>.04). On questionnaires (BRIEF n=65, BRIEF-P n=44) a large
percentage of probands were reported by parents to have clinically significant EF
impairments. Additionally, they performed significantly worse than normative expectation
on all indices (Table 1).
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On tests of EF (D-KEFS, n=35-39, based on the subtests administered), probands performed
worse than normative expectation on the Conceptual Flexibility and Inhibition, but not
Monitoring, factors (Table 2). Full Scale 1Q was significantly related to Conceptual
Flexibility and Inhibition but not the Monitoring factor. In contrast, none of the
questionnaire indices was related to Full Scale IQ (Table 3).

Deficits in adaptive behavior are observed in children with ASD and average 1Q

On the VABS-II, a large portion of individuals with ASD (n=155) demonstrated impaired
adaptive functioning, as defined by a standard score of 70 or less on at least one of the
composites. The largest portion of probands were impaired in Socialization (29.5%, M
=78.34, SD =15.43). Daily Living Skills were impaired in 14.7% of probands (M =84.31,
SD =15.13) and 16.1% had impaired Communication (M =85.88, SD =17.16). There was a
significant relationship between Full Scale 1Q and Communication and Daily Living Skills,
but not Socialization (see Table 3). None of the Vineland composites were significantly
correlated with the calibrated symptom severity from the ADOS (all p>.15).

Questionnaire-based EF contributes to the prediction of adaptive behavior beyond the
effects of age, IQ and ASD symptom severity

A series of stepwise multiple regressions were conducted to determine the contribution of
questionnaire measures of EF on adaptive functioning after controlling for the effects of age,
1Q, and severity of ASD symptoms (Table 4). For all regression analyses, age and 1Q were
entered into the first step of the equation, symptom severity (ADOS-calibrated severity
score) in the second step, and parent-reported EF (Behavioral Regulation Index and
Metacognition Index of the BRIEF) in the third step. Age was included as a predictor
variable given recent evidence that parent-reported impairments in some aspects of EF
increase with age in individuals with ASD.#! Results show that VABS-II-Socialization is
predicted by the BRIEF Metacognition Index. 1Q, age and the BRIEF Metacognitive Index
predicted VABS-II-Communication. The combination of Full Scale 1Q and BRIEF
Metacognition Index predicted VABS-II-Daily Living Skills.

Questionnaire-based EF relates to adaptive abilities in preschool-aged probands

As the size of our sample of preschool-aged children precluded the use of multiple
regressions, correlations were conducted to assess associations between questionnaire EF
(BRIEF-P) and adaptive functioning in preschool-aged children. The Emergent
Metacognition was related to all three composites: Communication (r =-.476, p =.000),
Daily Living Skills (r =-.447, p =.000) and Socialization (r =-.393, p =.001). Inhibitory Self
Control was related to Socialization (r =-.411, p =.000). After controlling for 1Q with partial
correlations, the relationships between Emergent Metacognition and Communication (r =-.
423, p =.007), and Inhibitory Self Control and Socialization (r =-.419, p =.007) remained
significant.

Correlations between tests of EF and adaptive functioning in probands

As the size of our sample of probands who received EF tests precluded the use of multiple
regressions, correlational analysis was utilized to determine the relationship between tests of
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EF and VABS-I11 scores. Conceptual Flexibility was significantly related to Communication
(r=.542, p=.001). Full Scale 1Q was significantly related to both of the above variables (see
Table 3), but when partial correlations were conducted to control for Full Scale 1Q, the
relationship between Conceptual Flexibility and Communication demonstrated a trend
toward correlation but was not significant (r=.329, p=.06). Further studies in larger samples
sizes will be necessary to discern if this is a true correlation as was the case for the
questionnaire assessment of EF.

Unaffected family members had average intellectual abilities and intact EF

Parents in this sample had average Full Scale 1Q (M =112.72, SD =11.46). Compared to
normative data, parents performed better on each of the D-KEFS factors (see Table 2).
When examined according to family status (simplex vs. multiplex), effect sizes were similar,
ranging from .42 to .57. Each of the D-KEFS factors were significantly related to 1Q:
Conceptual Flexibility r=.59, p <.001; Monitoring r =.30, p <.001; Inhibition r=.44, p <.001.

Unaffected siblings had average Full Scale 1Q (M =110.65, SD =13.57). On questionnaires,
parents did not report unaffected siblings as exhibiting EF difficulties, and preschool-aged
siblings were reported to have fewer difficulties on the Flexibility and Emergent Cognition
Indices than the normative sample. On tests of EF, unaffected siblings performed better than
normative expectation in the area of Monitoring (see Table 2). Full Scale 1Q was related to
the D-KEFS factors of Conceptual Flexibility and Inhibition, but not Monitoring, while
questionnaire report of EF was not related to Full Scale 1Q (see Table 3).

DISCUSSION

Among individuals with ASD and average 1Q, EF weaknesses were demonstrated on both
parent questionnaires and neuropsychological tests. The large sample size in this study
allowed for the investigation of the relationship between EF and adaptive functioning, with
findings that parent-reported EF deficits are predictive of adaptive functioning after
controlling for age, 1Q, and ASD symptom severity. In particular, the Metacognition Index
of the BRIEF explained a significant amount of variance in adaptive functioning across
domains (Socialization, Communication, and Daily Living Skills). Further, as the first study
to examine the relationship between parent-report of EF and adaptive skills in preschool-
aged children, findings demonstrate that EF deficits were negatively related to adaptive
abilities in this age group.

Findings are consistent with previous research demonstrating parent-report of EF deficits in
everyday settings10:12:33 jn individuals with ASD, and uniquely demonstrate that these
deficits contribute to adaptive weaknesses in school-aged and preschool-aged children.
These findings suggest that EF deficits are present at a young age, and also that they
contribute to reduced adaptive functioning. This has implications for both assessment and
treatment planning. Specifically, assessment of these skills may provide valuable
information as to the child's weaknesses that may hamper development of adaptive skills.
Given the severity of EF deficits in high-functioning children with ASD, it could be
important to develop and assess interventions to target their EF weaknesses, as this could
positively impact their EF, adaptive skills, and quality of life. Indeed, a recent study
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demonstrated that a relatively new EF intervention led to improvements in EF, social skills,
and classroom behavior.#2 Furthermore, given research demonstrating that EF, as assessed
via questionnaire, relates to neuroimaging findings,*344 EF, combined with neuroimaging
measures, may help shed light on the mechanisms underlying adaptive deficits in children
with ASD. Future studies in this area would help in continuing to refine our understanding
of the neurocircuitry that underlies EF impairments in individuals with ASD.

Findings revealed a relationship between tests of conceptual flexibility and adaptive
communication; however, this relationship not did remain significant after controlling for
1Q. Notably, 1Q was related to tests of conceptual flexibility and monitoring, and also related
to communication and daily living skills. Thus, 1Q may be a moderating variable in the
relationship between tests of EF and adaptive functioning. However, in this study, there was
a relatively smaller sample size for tests of EF, and the reduced statistical power may have
contributed to these findings. Given that probands demonstrated reduced conceptual
flexibility and inhibition, future studies with larger sample sizes would help to delineate the
nature of the relationship between tests of EF and adaptive functioning.

Given that 1Q was related to neuropsychological testing but not parent-report measures of
EF, tests may be tapping a slightly different aspect of EF than questionnaires. These findings
are consistent with previous work demonstrating dissociation between EF as measured by
questionnaire versus EF as measured by participant tests in other clinical populations.40.45:46
As parent report of EF and adaptive functioning are both assessments of functioning in
everyday settings, questionnaire-assessed EF may help to explain variance in adaptive
functioning among individuals with ASD and average 1Q. It is important to consider that
shared method variance may account for a portion of their relationship.

Our results did not provide evidence for an EF-extended phenotype in pedigrees with
average 1Q, as parents and unaffected siblings did not exhibit EF weaknesses. Findings
support previous research that suggests that unaffected relatives of children with high-
functioning ASD generally perform as well as neurotypical individuals,?8 in contrast to the
EF deficits seen in parents and unaffected siblings in studies of children with ASD and
lower 1Q. 23-25

Furthermore, in our sample, performance on EF measures by parents of simplex and
multiplex families had equivalent effect sizes when compared to normative data. Taken
together, one implication of these results is that, at least for individuals with ASD and
average intellectual functioning, EF impairments may not relate to risk factors for ASD that
run in the broader family, but rather may be associated with factors relevant to the
expression of the disorder in the proband. Indeed, some authors have suggested that EF
dysfunction does not directly cause ASD symptomology but may lead to deficits in adaptive
functioning through alternate pathways. For example, early EF has been found to be
predictive of later development of theory of mind.® The continued investigation of different
EF intermediate phenotypes and moderating variables may help further characterize ASD
and assist in clarifying the etiology of adaptive deficits.
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The large sample size in this study allowed for greater power and the ability to examine the
association between EF and adaptive skills after controlling for age, 1Q, and severity of ASD
symptoms. It is also the first study to examine the relationship between EF, 1Q, and adaptive
skills in preschoolers with ASD and average 1Q. Although this study has several strengths,
some limitations are noted. As this was a pre-existing clinical research sample, not all
participants received all measures, and given the lack of a control group, individual
performance was compared to normative data. Additionally, despite the large sample size, a
relatively smaller number of study participants had data for EF, and the sample size for tests
of EF was smaller than for questionnaires. In this sample the unaffected siblings group was
comprised of a greater proportion of females than males, while the probands group was the
opposite. As such, it is possible that differences or lack thereof in unaffected siblings
compared to their relatives may be impacted by gender. However, this appears unlikely, as
within both the proband and the unaffected sibling groups, there were no gender differences
in performance on measures of EF or 1Q. Although we have used data reduction methods,
these results may be considered exploratory. Despite the multiple comparison burden, results
such as reductions in EF and the relationships between EF and adaptive functioning are
strong because the p-value was generally less than .007, and they are in line with previous
independent observations. In summary, this study demonstrated significant EF weaknesses
in children with ASD and average 1Q beginning in preschool that are associated with
reductions in adaptive functioning. Additionally, while this group of probands exhibited EF
weaknesses, their unaffected relatives did not. Overall, results support evaluation of the
incremental benefits of EF assessment as a way to identify treatment targets that could lead
to improved adaptive behavior. Further research on the mechanisms underlying reduced EF
in individuals with ASD is warranted.
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Table 2

Executive Functioning on Delis-Kaplan Executive Functioning System (D-KEFS)

Probands (n=35-39)  Percent of probands Biological Parents (n=335)  Unaffected Siblings (n=57)

with ss <5
M SD M SD M SD
Conceptual Flexibility Factor 8.04** 3.17 25.7 11.44** 277 9.87 2.69
Monitoring Factor 9.06 3.57 15.4 12_11** 3.24 11_30* 2.94
Inhibition Factor 8.19** 3.01 15.4 11.08** 194 10.15 2.26

Note: M = mean; ss =scaled score.

*
p<.01
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*%

p<.001 when compared to population mean of 10
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Correlations Between Full Scale 1Q and Executive Functioning and Adaptive Functioning Measures

Proband Full Scale 1Q

Unaffected Sibling Full Scale 1Q

Parental Full Scale 1Q

r p r P r p
D-KEFS Conceptual Flexibility .764 <.001 .604 <.001 .584 <.001
D-KEFS Inhibition .601 <.001 373 <.01 469 <.001
D-KEFS Monitoring 379 .017 244 .075 297 <.001
BRIEF Behavioral Regulation Index .036 775 -.120 .338
BRIEF Metacognition Index -.143 .255 -.139 .266
BRIEF-Preschool Inhibitory Self Control Index -.173 .264 -.061 749
BRIEF-Preschool Flexibility Index -.231 131 -.176 .353
BRIEF-Preschool Emergent Metacognition Index — -.315 .038 -.146 433
VABS-II Communication .358 <.001 .218 .035
VABS-II Socialization 141 .080 .001 .990
VABS-II Daily Living Skills .368 <.001 .064 .539

Note: significant relationships are indicated in bold. BRIEF = Behavior Rating Inventory of Executive Functioning; D-KEFS = Delis-Kaplan
Executive Functioning System; r = Pearson correlation; VABS-II = Vineland Adaptive Behavior Scales- Second Edition.
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Table 4

Questionnaire-Based Executive Functioning Difficulties Predict Adaptive Skills

Variables in Equation F R2 B T p
Socialization
Step 1. Model Summary 26.461 .342 .000
BRIEF Metacognition Index -.584 -5.144 .000
Communication
Step 1. Model Summary 19.478 276 .000
Full Scale 1Q 526 4413 .000
Step 2. Model Summary 13.047 150 .000
Full Scale 1Q 509 4743 .000
Age -.387 -3.612 .001
Step 3. Model Summary 9.225 .091 .000
Full Scale 1Q 457 4536 .000
Age -.324 -3.185 .003
BRIEF Metacognition Index -.313 -3.037 .004
Daily Living Skills
Step 1. Model Summary 11.643 .186 .001
Full Scale 1Q 431 3.412 .001
Step 2. Model Summary 11.433 152 .000
Full Scale 1Q .363 3.103 .003
BRIEF Metacognition Index -.395 -3.381 .001

Note: F indicates F-value at step 1; RZ indicates R2-value at step 1. B = standardized regression coefficient; BRIEF = Behavior Rating Inventory of
Executive Functioning; t=test statistic.
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