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Abstract
Objective—The Child Behavior Checklist–Dysregulation Profile (CBCL/DP) identifies youth at
increased risk for significant psychopathology. Although the genetic architecture and several
biological correlates of the CBCL/DP have been described, little work has elucidated its
underlying neurobiology. We examined the potential utility of electroencephalography (EEG),
along with behavioral and cognitive assessments, in differentiating individuals based on the
CBCL/DP.

Method—Participants aged 7–14 years were categorized into three age- and sex-matched groups
based on clinical assessment and CBCL/DP: typically developing non-attention-deficit/
hyperactivity disorder (ADHD) controls (n=38), ADHD without the CBCL/DP (ADHD/DP−)
(n=38), and individuals with the CBCL/DP (CBCL/DP+) (n=38). Groups were compared with
EEG and measures of clinical phenomenology and cognition.

Results—ADHD/DP− and CBCL/DP+ groups had increased inattention, but the CBCL/DP+
group had increased hyperactive/impulsive symptoms, disruptive behavior, mood, and anxiety
comorbidities compared with ADHD alone. Cognitive profiles suggested that ADHD/DP−
participants had fast impulsive responses, while CBCL/DP+ participants were slow and
inattentive. On EEG, CBCL/DP+ had a distinct profile of attenuated delta and elevated alpha band
spectral power in central and parietal regions compared to ADHD/DP− and controls. The low
delta/high alpha profile was correlated with measures of emotion and behavior problems and not
with inattentive symptomatology or cognitive measures. There were no EEG differences between
ADHD/DP− and control groups.

Conclusions—An EEG/cognitive profile suggests a distinct pattern of underlying neural
dysfunction with the CBCL/DP that might ultimately serve as a biosignature. Further work is
required to identify potential relationships with clinically defined psychiatric disorders,
particularly those of dysregulated mood.
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INTRODUCTION
There is ongoing interest in the Child Behavior Checklist–Dysregulation Profile (CBCL/DP)
as a measure of pediatric psychopathology.1–3 The CBCL/DP is defined categorically in
youth by clinical elevations on each of the standard CBCL Attention Problems, Aggression,
and Anxious/Depressed subscales, or dimensionally as the sum of raw scores on the
same.4–6 The CBCL/DP has become widely regarded as a measure of emotional and
behavioral dysregulation,3, 6–10 with possible prognostic significance within heterogeneous
groups of children with emotional and disruptive behavior disorders. The profile has been
described as highly heritable,11 and suggestive genetic associations support its potential
validity as a distinct phenotype. Little research, however, has examined biological correlates
of the CBCL/DP that might aid in its interpretation and further improve its predictive
validity. This study attempts to identify associations of the profile with measures of cortical
activation using electroencephalography (EEG), as well as assessments of behavior and
cognition.

The CBCL/DP has demonstrated predictive value in phenomenological and longitudinal
studies. Youth with the CBCL/DP show increased risk for anxiety,12 mood disorders,12, 13

disruptive behaviors,13 substance abuse,9, 12 personality disorders,12 suicidality,8, 9, 12

psychiatric hospitalizations,13 overall impairment,8, 9, 14 and increased levels of
psychosocial adversity.14 In a family genetics study of attention-deficit/hyperactivity
disorder (ADHD)–affected sibling pairs, individuals with the CBCL/DP had increased rates
of lifetime anxiety and disruptive behavior disorders, as well as parental histories of
substance abuse.5 In preschoolers, the CBCL/DP was associated with significant behavioral
and emotional dysregulation and maladaptive parenting.10 The CBCL/DP predicts high
novelty seeking, high harm avoidance, low reward dependence, and low persistence—traits
associated with adult disorders of self-regulation such as those seen in cluster B
personalities.6 One longitudinal study utilizing the CBCL/DP revealed that identified youth
demonstrated increased rates of anxiety and disruptive behavior disorders as adults.7

Numerous studies suggest that the increased risks associated with the CBCL/DP are strongly
mediated by genetic factors. Individuals with the CBCL/DP have increased likelihoods of
having other siblings with similarly elevated scores.13 The genetic architecture of the
CBCL/DP has been described and reveals additive genetic effects with heritability estimates
ranging from 59%–68%.11 Candidate gene studies reveal possible associations with the
dopamine transporter (SLC6A3) and brain-derived neurotrophic factor (BDNF).15 Genome-
wide linkage studies suggest potential loci (LOD scores > 2.5) on chromosomes 2q23,5 and
1p21.1, 6p21.3, and 8q21.13.16 One genome-wide association study found suggested
evidence of a role for the CBCL/DP and genes implicated with hippocampal-dependent
memory and learning.15

Despite some progress in describing the characteristics, family patterns, and heritability of
the CBCL/DP, little is known about its possible neurobiological underpinnings. One small
study using a tryptophan depletion paradigm suggested that individuals with higher scores
on the CBCL/DP have alterations in serotonin functioning compared to those with lower
scores, and that this is primarily mediated by the Aggression subscale.17 A second
preliminary report suggested that higher CBCL/DP scores are associated with increased

McGough et al. Page 2

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 November 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



basal levels of thyroid-stimulating hormone,18 although another investigation found no
relationship between the CBCL/DP and thyroid functioning.17 A recent pilot investigation in
37 individuals using proton magnetic resonance spectroscopy revealed a significant
correlation between glutamate concentrations in the anterior cingulate cortex (ACC) and
CBCL/DP scores in the high CBCL/DP group, suggesting that impaired glutamatergic
functioning in the ACC might underlie aspects of emotional dysregulation.19

EEG is a well-established noninvasive method of brain imaging that measures activity in
functional neural systems and has been proposed as a potential biomarker for several
disorders associated with impaired cognition.20 EEG profiles are highly heritable and have
proven successful as endophenotypes for genetic investigations of several psychiatric
disorders.21 A large literature on EEG differences between individuals with and without
ADHD describes a predominant finding of increased frontocentral theta band activity, which
is thought to arise in part from the anterior cingulate.22, 23 A meta-analysis of nine studies
with a collective sample of 1,498 participants found an average excess of 32% theta band
power for children with ADHD relative to controls.23 EEG spectral power differences in
other frequency bands, such as elevated alpha and attenuated beta band power, have been
reported, although considerable variability in findings can be found throughout the literature.
This variability has been attributed to sample characteristics such as age, sex, and ADHD
subtype; however, emotional dysregulation has not been systematically studied.

EEG findings in the mood literature have focused on regional differences in alpha band
power. Previous studies have found higher alpha band power synchrony, and connectivity
among individuals with major depression24–26 and emotion dysregulation27 when compared
with controls. Additionally, studies have found increased central and parietal alpha band
power in depression28, 29 and melancholic temperament30 suggesting that alpha band power
might reflect affective dysregulation arising from the thalamocortical circuit.

In this current investigation, we were interested in determining whether the CBCL/DP might
be associated with unique EEG, behavioral, and/or cognitive profiles that reveal additional
information on brain functioning in identified individuals. Because the vast majority of
children with the CBCL/DP have ADHD, it is of interest to determine whether distinct EEG
profiles will be associated with ADHD, prominent mood features, or both. Specifically, we
hypothesize that there will be a dissociation between groups such that the ADHD group
lacking the CBCL/DP will be associated higher theta and lower beta band power, as
previously shown, 31 while the group positive for the CBCL/DP will demonstrate higher
alpha band power, as has been long demonstrated with depression and anxiety.

METHOD
Participants

The study includes male and female participants ranging from 7–14 years of age recruited
from 2 concurrently running research studies of ADHD and related disorders that used
identical diagnostic, cognitive, and EEG procedures. The first study was an intervention
project on cognitive control that assessed individuals with both internalizing and
externalizing disorders, as well as typically developing controls without ADHD. The second
was a family genetics study that enrolled families with affected sibling pairs with ADHD.
From this latter study, we used 1 child per family to maintain the independence of each
participant. Using baseline data available on this total set of combined participants, we
created 3 study groups matched for age and sex—a typically developing non-ADHD control
sample without the CBCL/DP profile (n=38), a sample with ADHD also lacking the DP
profile (ADHD/DP-) (n=38), and a sample of youth with the DP profile (CBCL/DP+)
(n=38). Typically developing non-ADHD controls were excluded for lifetime histories of
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any Axis I psychiatric disorder except oppositional defiant disorder (ODD) or simple
phobia. Exclusion criteria for all groups included an estimated full scale intelligence <80
and lifetime histories of seizure disorder, head injury with loss of consciousness, psychosis,
autism spectrum disorders, narrow phenotype bipolar disorder, or any current (past 6
months) history of major depression or panic disorder. All families were English speaking.
Mean socioeconomic status as defined by Hollingshead was 2.4 (SD 0.9) (Hollingshead
range I–V).32 All parent and participants received thorough verbal and written explanations
of study requirements and provided written permission/assent prior to initiation of any study
procedures as approved by the University of California–Los Angeles Institutional Review
Board.

Diagnostic Assessments
Participants underwent extensive clinical assessment including diagnostic interviews,
questionnaire administration, and EEG. Presence or absence of ADHD and other DSM-IV
disorders was based on the Schedule for Affective Disorders and Schizophrenia for School-
age Children (KSADS-PL),33 administered to the parent (usually mother) and child (if 8
years of age or older) by clinical psychologists or other highly trained interviewers
following procedures that have previously been described in detail.5, 34, 35 Teacher and
parent reports on ADHD symptom rating scales were used to supplement data obtained from
clinical interviews in arriving at final diagnoses. “Best estimate” final diagnoses were based
on review of all available data using standard approaches, 36 and were supervised by senior
research clinicians (J.J.M., J.P., J.T.M.). Inter-rater reliabilities were computed with a mean
weighted kappa of 0.95 (SD=.03) across all diagnoses occurring in more than 5% in the
overall sample.

Parent informants completed the Child Behavior Checklist for each participant.1 The CBCL/
DP was defined categorically in individuals with elevated T scores ≥ 70 on each of the
Attention Problems, Aggression, and Anxious/Depressed subscales, following previous
work.2, 4, 5, 37 All participants meeting or exceeding this threshold were designated as
CBCL/DP+. ADHD participants below this threshold were designated as ADHD/DP−.

Cognitive Tests
General cognitive function was assessed using the Wechsler scales (the Wechsler
Intelligence Scale for Children [WISC], the Wechsler Abbreviated Scale of Intelligence
[WASI]).38, 39 Vocabulary, Matrix Reasoning, Digit Span, and Coding subtests were
administered—the first 2 subtests to generate an estimate of Full Scale intelligence (IQ) and
the latter 2 to measure cognitive processes reportedly deficient in ADHD. During EEG
recording, a computerized version of the Go/No-go Task was administered to assess
response inhibition (based on omission errors to measure inattention and commission errors
to measure impulsivity) and reaction time (an index of processing speed).40

Electroencephalography
EEG recording was conducted using 40 Ag/AgCL surface electrodes that were embedded in
an electrode cap utilizing an extended international 10/20–location system (ElectroCap,
Eaton, OH) and referenced to linked ears. Impedance was set below 10 kOhms and EEG
signal was recorded with MANSCAN (Sam Technology, San Francisco, CA) hardware and
software. EEG data were assessed at a rate of 256 samples per second. Eye movements were
tracked with electrodes placed on the outer canthus of each eye for horizontal movements
and above the eye for vertical movements. Continuous EEG data were recorded while
subjects performed the 14-minute Go/No-go task.
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An experienced technician reviewed continuous EEG data offline, and all segments
containing eye, head movement, or muscle artifact were removed prior to further analysis.
EEG spectral power (µV2) data were obtained using a Fast Fourier Transform, exported, and
averaged into the following bandwidths: Delta (1–3 Hz), Theta (4–7 Hz), Alpha (8–12 Hz),
and Beta (13–21 Hz). Electrodes within the same region were averaged together to reduce
the number of comparisons; these formed regional estimates for frontal (F3, F4, Fz), central
(C3, C4, Cz), and parietal (P3, P4, Pz) areas. The primary dependent variables were spectral
power estimates in each of the frequency bandwidths (i.e. delta, theta, alpha, and beta) in
frontal, central, and parietal regions. All data review, transformation, and analyses were
conducted blind to ADHD and CBCL status.

Statistical Analysis
Statistical tests were run in SPSS 17.0. Age was used as a covariate in all analyses. Separate
univariate analyses of variance (ANOVAs) were conducted using group as the independent
variable and EEG spectral power in each frequency band within each region as dependent
variables. Post-hoc comparisons (Tukey’s honestly significant difference test [HSD]) were
used when the univariate ANOVA was significant (p < .05) to determine pairwise
differences between groups. To test the relationship between EEG measures and behavioral
and cognitive measures, a partial Pearson product moment correlation, controlling for age
was used. To reduce the number of comparisons, only behavioral, cognitive, and EEG
measures that significantly differentiated between groups were used in the correlation
analysis.

RESULTS
Participant characteristics are summarized in Table 1. There were no differences in age or
percentage of males in any of the 3 groups. Both the ADHD/DP− and CBCL/DP+ groups
had similar mean numbers of inattentive symptoms, but the CBCL/DP+ group had increased
rates of hyperactive/impulsive symptoms, comorbid disruptive behavior, mood, and anxiety
disorders. The CBCL/DP+ group had significantly higher scores on other CBCL subscales
compared to ADHD/DP- group, while both of these had significantly higher scores than
controls (all differences p < .05).

Cognitive Functions
Scores on cognitive tests for each group are presented in Table 2. Control participants had
significantly higher scores on Full Scale IQ and Digit Span compared with ADHD/DP− and
CBCL/DP+ groups, however mean scores for all groups were in the average range. Several
group effects emerged on the Go/No-go. A main effect on omission errors suggested that
controls exhibited better-sustained attention than ADHD/DP− and CBCL/DP+ groups.
Control and CBCL/DP+ groups made fewer commission errors than the ADHD/DP− group,
suggesting that the ADHD/DP− group is more impulsive than the other 2. Finally, the
CBCL/DP+ group had a significantly slower reaction time compared to ADHD/DP−,
whereas controls did not differ from either.

Neurophysiological Functions
Analyses revealed a distinct EEG profile in CBCL/DP+ participants compared with controls
or ADHD/DP− (see Figures 1 and 2). Specifically, the CBCL/DP+ group exhibited EEG
differences in central and parietal regions with lower delta band power (central: F2, 110 =
4.6, p =.01; parietal: F2, 110 = 5.2, p =.007) and higher alpha band power (central: F2, 110 =
4.2, p =.02; parietal: F2, 110 = 3.8, p =.03). Post-hoc pairwise comparisons indicate that in
both regions (central and parietal) and both frequency bands (delta and alpha) the CBCL/DP
+ group was significantly different from the ADHD/DP- (p < .01) and marginally different
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from controls (p < .10). There were no significant differences between study groups on theta
band or beta band spectral power.

Within the entire sample, correlation analyses of delta and alpha frequency bands with
CBCL subscales, ADHD symptoms, and cognitive measures suggest that spectral power was
strongly related to behavioral dysregulation, both within the CBCL/DP profile and
extending also to other CBCL subscales (Table 3). Within the CBCL/DP profile, the
centroparietal low delta/high alpha power profile was most strongly correlated with the
Anxiety/Depression subscale (r’s range −.28 (delta) to .36 (alpha), followed by the
Aggression subscale (r’s range −.21 (delta) to .31 (alpha). The EEG profile was not
significantly associated with the CBCL attention problems scale, ADHD symptoms or
cognitive measures, suggesting that centroparietal low delta/high alpha profile might be
specific to behavioral and emotional dysregulation.

DISCUSSION
The goal of this study was to examine and characterize behavioral, cognitive, and EEG
functioning differences associated with the CBCL/DP, ADHD, and typically developing
controls. Our results suggest the CBCL/DP+ group has a unique profile that differentiates it
from the other 2. Behaviorally, youth with the CBCL/DP+ have higher rates of behavioral
disturbance on CBCL scales not used in the dysregulation profile and exhibit psychiatric
comorbidities 2 to 3 times more often than same-aged peers with ADHD alone. Cognitively,
those with the CBCL/DP+ respond slowly and are more inattentive than ADHD/DP−, who
showed a fast and impulsive response style. Finally, EEG data suggest that the CBCL/DP+
is associated with attenuated delta and elevated alpha band spectral power in both central
and parietal regions, the latter of which has previously been associated with depression. The
current work goes beyond previously described findings with the CBCL/DP by directly
revealing patterns of underlying neural functioning and their associations with
manifestations of emotional dysregulation, not ADHD or disruptive behaviors. This report
adds to growing evidence that the CBCL/DP identifies a patient group with unique cognitive
and biological attributes that are distinct from ADHD alone and from controls.

EEG findings failed to demonstrate the hypothesized differences between ADHD/DP− and
control groups in the spectral power of theta and beta bands. This was unexpected and not
consistent with previous studies. 22, 23, 31 Elevated theta band power, however, could be a
nonspecific marker of cortical dysfunction common to other disorders such as epilepsy,
bipolar disorder, and substance abuse.41 In addition, considerable EEG heterogeneity within
ADHD has been noted, suggesting potential ADHD subgroups with differing
neurophysiological substrates. Separate studies have identified an ADHD subgroup
characterized by excess alpha band power.22, 42 Thus, it is possible that our selection of an
ADHD sample with low CBCL/DP scores resulted in a group with less emotional/behavioral
dysfunction and with a more normalized neurophysiologic substrate than typical of ADHD
in general. Alternatively, emotional dysregulation might produce confounding effects on
EEG characteristics in ADHD-affected youth, as suggested in previous work. 43 Future EEG
studies of ADHD should consider the potential confounding of emotional dysregulation.

As hypothesized, the primary group differences between those with and without the CBCL/
DP+ profile emerged in the alpha band, which is thought to arise from thalamocortical
interactions30 and mood dysregulation.27 Functionally, elevated centroparietal alpha band
power has also been associated with high behavioral inhibition,44 lower cortical arousal,45

lack of motor responsiveness, and longer reaction times.46 The specific EEG pattern of low
delta and high alpha band power has been associated with melancholic temperament30 and
early stage depression.28 These previous findings are consistent with the elevated rates of

McGough et al. Page 6

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 November 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



mood and anxiety disorders, as well as slower reaction time and high rate of omission errors
exhibited by the CBCL/DP+ group. The current results suggest that the low delta/high alpha
profile is associated with manifestations of emotional dysregulation, not ADHD or
disruptive behaviors.

Procedures and findings from this study are consistent with recently proposed neuroscience-
based approaches to research of mental disorders and psychiatric classification.47, 48

Specifically, our investigation utilized cognitive testing, brain imaging, and a dimensional
measure of psychopathology to investigate differences in brain function that are less
constrained by preconceived diagnostic classifications. An additionally surprising and novel
finding from our data is the suggestion that the CBCL/DP is associated with a distinct
cognitive endophenotype which diverges significantly from ADHD per se, despite the fact
that both groups share the ADHD diagnosis. Our findings suggest that both the ADHD/DP-
and CBCL/DP+ groups displayed significant inattention, but that the ADHD/DP− group
demonstrated more difficulties with inhibiting motor responses relative to the CBCL/DP+
and control groups. Participants with the CBCL/DP+ showed greater omission errors than
controls, but had significantly slower reaction times than those with ADHD alone, likely
resulting from an imbalance in thalamocortical arousability. Taken together, these data
suggest that the ADHD/DP− group had a fast and impulsive response style, whereas the
CBCL/DP+ group was slow and had apparent difficulties sustaining attention and
maintaining an appropriate level of cortical activation.

A natural extension of our approach would be to conduct additional investigations to
confirm whether a refined EEG/cognitive profile stands as a true biosignature of the CBCL/
DP, and whether or not the profile might also serve as an indicator of treatment outcome.
Similarly, studies of EEG delta and alpha power differences in samples of children with
mood and anxiety disorders, or risk for disorder, are needed to determine if our findings are
unique to the CBCL/DP, or if these EEG differences overlap with emotional disorders not
comorbid with ADHD or the externalizing features of the profile.

The utility of the CBCL/DP as a predictor of diagnostic category also requires further
elaboration. The profile was initially proposed as a means to differentiate cases of ADHD
from juvenile mania.37 This led to further work proposing that juvenile mania, in contrast to
the adult form, was better characterized by chronic irritability than by episodic euphoria,49

and that features associated with this irritability were detected by the CBCL/DP. Other
investigators proposed a differentiation between narrow phenotype bipolar disorder, which
strictly adhered to DSM requirements for distinct episodes with associated hallmark features
of grandiosity or elevated mood differing from baseline, and a broad phenotype, typified by
chronic nonepisodic irritability that lacked the hallmark features of mania.50 Subsequent
research based on this framework ultimately led to a redefinition of the broad bipolar
phenotype as “severe mood dysregulation” (SMD).51 Research on SMD has demonstrated
that patterns of adolescent irritability are stable and distinct, with long-term outcomes
typified by diagnoses of depression and ADHD.52, 53 Youth with SMD also have
deficiencies in face emotion labeling,54 increased family dysfunction, and patterns of
amygdala hypoactivation also seen with depression.52 Increased recognition of SMD as a
distinct biological syndrome has led to development of a newly proposed diagnostic
category “disruptive mood dysregulation disorder” (DMDD) that is largely based on SMD
criteria without the requirement for hyperarousal and with other minor clarifications in age-
of-onset and exclusion criteria.55 Recently, some have suggested a relationship between the
CBCL/DP and proposed DMDD category,6 although the predictive power of the profile for
either clinically diagnosed SMD or DMDD has not been established. Nonetheless,
confirmation of an EEG/cognitive biosignature for the CBCL/DP would provide a critical
tool for understanding the biological underpinnings of these newly defined behavioral
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syndromes with a concomitant justification for inclusion of SMD/DMDD in the revised
classification of psychiatric disorders.

The study has several limitations. Although well matched, the findings are based on a
relatively small number of participants. It is critical to confirm these results in larger
samples. Similarly, participants’ ages were relatively constrained and the potential effects of
development on their EEG findings have not been examined. Study participants were
ascertained through other studies of clinically affected and unaffected youth, and these
studies both had additional inclusion and exclusion criteria that might influence outcomes
described here. Finally, although several participants in the CBCL/DP+ group did not meet
full threshold criteria for ADHD, the extent to which the CBCL/DP identifies individuals
with no evidence of ADHD, even at a sub-threshold level, remains unstudied.

Both the study findings and its limitations provide a framework for future research. The
CBCL/DP is a cross-disorder dimensional measure of psychopathology with proven
biological correlates. Potential relationships between the CBCL/DP and psychiatric
diagnosis should be investigated in a range of internalizing and externalizing disorders in
order to determine the profile’s diagnostic specificity and predictive power. In particular, the
utility of the profile in predicting SMD or DMDD requires clear delineation. The
relationship of EEG findings to the CBCL/DP requires confirmation in larger samples that
include broader age ranges and are not limited by strictly defined ADHD or other inclusion/
exclusion criteria. Careful consideration should address whether the identified EEG profile
represents a “state” or “trait” condition, along with the related question of whether these
EEG findings suggest a risk for psychopathology that is independent of current clinical
presentation. Finally, the potential role of the EEG profile as either a predictor of treatment
response or mediator of clinical outcomes should be examined in an effort to move from a
behavioral to brain-based approach in clinical decision making.
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Figure 1.
Electroencephalography (EEG) spectral power in central region. Note: Spectral power is
presented for all frequency bands in the central region in the lower line graph. Inset bar
graphs show pairwise differences for frequency bands where the omnibus statistic for group
effect is significant: †p < .10, *p < .05, **p < .01.
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Figure 2.
Electroencephalography (EEG) spectral power in Parietal Region. Note: Spectral power is
presented for all frequency bands in the parietal region in the lower line graph. Inset bar
graphs show pairwise differences for frequency bands where the omnibus statistic for group
effect is significant: †p < .10, *p ≤ .05, **p ≤.01.
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Table 2

Cognitive Functioning by Group

Control ADHD/DP− CBCL/DP+ F p

Wechsler scores, m (SD)

  Full Scale IQ 108 (14.6)a 102 (12.4)b 100 (14.7)b 4.0 .02

  Digit Span 11.0 (3.2)a 8.8 (2.7)b 8.3 (3.2)b 7.9 .001

  Coding 9.4 (3.1) 7.8 (2.4) 7.9 (3.9) 2.7 .07

Go/No-go, m (SD)

  Omission Errors 35.8 (37.8)a 47.1 (35.2)b 62.2 (50.8)b 4.0 .02

  Commission Errors 22.2 (6.7)a 26.2 (5.6)b 21.8 (6.1)a 5.3 .006

  Hit Reaction Time 386.5 (78.4)a,b 358.9 (74.8)a 408.7 (93.0)b 4.5 .01

Note: ADHD/DP− = attention-deficit/hyperactivity disorder without the Child Behavior Checklist–Dysregulation Profile (CBCL/DP); CBCL/DP+
= with the CBCL/DP (CBCL/DP+).

a,b
Numbers with different superscripts within a row are significantly different from each other p<.05.
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Table 3

Pearson Correlations (N=114) Suggest the Electroencephalography (EEG) Profile is Specifically Associated
With Behavioral Dysregulation

central
delta

central
alpha

parietal
delta

parietal alpha

CBCL subscales

  Anxiety/Depression −0.28** 0.36**** −0.30** 0.33***

  Attention Problems −.18 .16 −.17 .16

  Aggressive Behavior −0.23* 0.31** −0.21* 0.25*

  Withdrawn −0.24* 0.32** −0.23* 0.29**

  Somatic Complaints −0.27** 0.25* −0.27** .18

  Thought Problems −0.23* 0.24* −0.24* 0.23*

  Delinquent Behavior −.06 .14 −.07 .12

KSADS ADHD symptom counts

  Inattentive .10 −.09 .15 −.14

  Hyperactive-Impulsive −.02 −.03 −.02 −.06

Wechsler scores

  Full Scale IQ .11 −.11 .10 −.12

  Digit span .11 .01 .05 .01

Go/No-go task

  Omission Errors −.12 −.02 −.12 .10

  Commission Errors −.03 −.01 −.08 .11

  Reaction Time −.11 .12 −.12 .14

Note: Significant correlations are in bold. ADHD = attention-deficit/hyperactivity disorder; CBCL = Child Behavior Checklist; KSADS = Kiddie
Schedule for Affective Disorders and Schizophrenia.

*
p<.05,

**
p<.01,

***
p<.001,

****
p<.0005.
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