I ORIGINAL ARTICLE

J Korean Acad Child Adolesc Psychiatry 2018;29(3):129-136
https://doi.org/10.5765/jkacap.170036 () Check for updates

Cross Validation of Attention-Deficit/Hyperactivity
Disorder-After School Checklist

Sukhyun Lee', Bongseog Kim', Hanik K. Yoo?, Hannah Huh?, and Jaewoo Roh®

'Division of Child & Adolescent Psychiatry, Department of Psychiatry Sanggye Paik Hospital School of Medicine Inje University, Seoul, Korea
2Seoul Brain Research Institute, Seoul, Korea
*Seoultop Psychiatric Clinic, Seoul, Korea

Objectives: This study aimed to evaluate the efficacy of the attention-deficit/hyperactivity disorder (ADHD)-After School Checklist
(ASK) by comparing the results of the Comprehensive Attention Test (CAT) and Clinical Global Impression-Severity (CGI-S) Scale and
then by calculating the area under the receiver operating characteristic (ROC) curve.

Methods: We performed correlation analyses on the ASK and CAT results and then the ASK and CGI-S results. We created a ROC curve
and evaluated performance on the ASK as a diagnostic tool. We then analyzed the test results of 1348 subjects (male 56.8%), including
1201 subjects in the general population and 147 ADHD subjects, aged 6-15 years, from kindergarten to middle school in Seoul and
Gyeonggi province, South Korea.

Results: According to the correlation analyses, ASK scores and the Attention Quotient (AQ) of CAT scores showed a significant cor-
relation of -0.20--0.29 (p<0.05). The t-test between ADHD scores and CGI-S also showed a significant correlation (t=-2.55, p<0.05).
The area under the ROC curve was calculated as 0.81, indicating good efficacy of the ASK, and the cut-off score was calculated as 15.5.
Conclusion: The ASK can be used as a valid tool not only to evaluate functional impairment of ADHD children and adolescents but

also to screen ADHD.
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INTRODUCTION

Attention-deficit/hyperactivity disorder (ADHD) is a dis-
order marked by symptoms of inattention, hyperactivity,
and impulsivity.” Historically, the first known account of a
constellation of symptoms resembling ADHD is in Shake-
speare’s Henry IV in 1597. In 1902, George Still reported a de-
scription of some children with psychological symptoms
arising from a defective moral control. The symptoms of these
children showed the greatest resemblance to the current def-
inition of ADHD. After Still’s report, the construct of ADHD
has been gradually established, and since the 1960s, the ex-
planations of ADHD have been advanced to closely resemble
the current definition of ADHD.” Possible mechanisms and
causes of ADHD are currently being studied, including the
anatomical and biological aspects of ADHD, and growing
evidence indicates that genetic and environmental influenc-
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es are key factors. Moreover, functional magnetic resonance
imaging (fMRI) studies have been conducted to identify re-
gional changes in brain activities in patients with ADHD.”
According to the Diagnostic and Statistical Manual of Men-
tal Disorders-5 (DSM-5) diagnostic criteria for ADHD, the
core characteristics of patients with ADHD are inattention
and hyperactivity-impulsivity.” Inattention is manifested by
difficulty following through with a task, impatience, and def-
icits in sustained attention. Children who are hyperactive-
impulsive may run around like a motor-driven ball, exces-
sively move their body, and talk incessantly in inappropriate
situations, which cause be serious problems in peer relations.”
Children with such ADHD symptoms may experience dif-
ficulties in performing in school, maintaining relationships
with peers and teachers, and following rules, which may
negatively affect their academic performance. Outside school,
they may have conflicts with family members, a low self-
management ability, and difficulty completing homework
and performing extracurricular activities. It has been report-
ed that impairment in functioning and behavioral problems
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take different forms in school and at home.”

The number of children diagnosed with ADHD has been
increasing in Korea. The rate of ADHD in adults is also in-
creasing to the extent that certain ADHD medications for
adults have been covered by insurance since September 2016.”

A thorough assessment through objective and accurate be-
havioral observations is essential for evaluating and provid-
ing treatment to children and adolescents with ADHD. Sev-
eral diagnostic scales that address various aspects of ADHD
are currently available to help with diagnosis and assessment.
Such scales may be grouped into three categories. The first
category includes global rating scales developed to evaluate
overall problem behavior in children, such as the Child Be-
havior Checklist (CBCL), Korean Personality Rating Scale
for Children (KPRC), and Children’s Global Assessment Scale
(CGAS). The CBCL is a 119-item scale used to assess prob-
lem behaviors in children and adolescents by rating their so-
cial competence and academic performance. The Korean
version of the CBCL was developed and standardized by Oh
and Lee” and its reliability and validity have been demon-
strated. The KPRC is a scale developed to screen and diag-
nose psychological problems among children and adoles-
cents in Korea. It comprises 255 items and assesses verbal
development, physical development, anxiety, depression, so-
matic concerns, delinquency, hyperactivity, psychoticism,
family dysfunction, and social dysfunction.” The KPRC was
originally developed as a parent-rated scale, and a teacher re-
port form of the KPRC has also been developed. The CGAS
is a clinician-rated assessment of general functioning among
children. Although the CGAS does not address as many areas
as the CBCL, it is easy to administer as a rating instrument
that is widely used by clinicians.” Despite their effectiveness
in assessing a child’s general behavior problems, the afore-
mentioned scales have limitations in that they are not specif-
ically developed and standardized for patients with ADHD.

The second category includes scales developed to assess
ADHD symptoms in children and adolescents. Conners’
Rating Scale (CRS) was designed to be completed by parents
and teachers to assess ADHD symptoms in children and ad-
olescents aged between 3 years and 17 years. The parent form
of the CRS contains 93 items, while the teacher form has 39
items. Short versions of the parent form and teacher form,
with 48 items and 28 items, respectively, have also been de-
veloped. The reliability and validity of the Korean version of
the CRS have been tested by Park et al.” The Korean version
of the ADHD Rating Scale for Parents and Teachers (AD-
HD-RS-1V) is a screening measure based on the diagnostic
criteria of the DSM-IV, containing nine items for the assess-
ment of inattention and nine items for the assessment of hy-
peractivity-inattention. This scale is useful for specifying
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subtypes, and the validity and reliability tests as well as the
standardization of the Korean version have been conducted
by So et al.”” Other scales that fall into this category are the
Home/School Situations Questionnaire-Revision developed
by Barkley, a 14-item questionnaire assessing attention prob-
' and the

attention-deficit disorder with hyperactivity Comprehensive
13)
a

lems that may arise in home or school situations,

Teacher’s Rating Scale developed by Carlini and Parks
measure for assessing attention, hyperactivity, social skills,
and hostile behaviors in patients with ADHD to monitor at-
tention prior to and after treatment. These scales evaluate a
wide-range of symptoms across different settings, and they
are useful for assessing the severity of general symptoms."”
The third category includes scales for assessing impairment
in functioning. Barkley'” noted that symptoms of ADHD
represent a “behavioral expression associated with the dis-
order” and described impairments as “the consequences that
ensue for the individual as a result of these behavior(s).” Im-
pairments commonly associated with ADHD include low ac-
ademic performance, failure to advance grades, proclivity to
drop out of school, and rejection from peers. The DSM-5 in-
dicates that such impairments negatively affect the prognosis
of ADHD and that they are an important part of treatment.
A separate assessment is needed for the evaluation of im-
pairment, as the degree of impairment does not always cor-
respond to symptom severity. Scales available for assessing
impairment in functioning include the Weiss Functional

' and

Impairment Rating Scale.”” Brief Impairment Scale,
Child and Adolescent Functional Assessment Scale.” In Ko-
rea, the Child and Adolescents Functioning Impairment
Scale' was developed for the multidimensional assessment
of impairments in children, and it is useful for making diag-
noses, establishing treatment plans, and performing follow-
up evaluations. These impairment measures, however, have
long-scale lengths, making them more complicated and time
consuming to complete.l‘”

ADHD is a disorder marked by difficulties in self-man-
agement due to inattention and impulsivity, and the low abil-
ity in self-management results in impairment in functioning.
Thus, interventions for self-management are an important
part of ADHD treatment.”” Scales to evaluate the self-man-
agement ability of children and adolescents with ADHD have
still been not developed for use in Korea.

Most children and adolescents in ADHD visiting clinics
have parents or other family members. In general, the ac-
companying family member provides information on the
patient’s behavior in both school and home settings during
the diagnosis and treatment process. Teachers’ reports of chil-
dren’s school life are provided to clinicians through parents,
who also provide direct observations of the child outside



school. Accordingly, information on a child’s behavior at home
that is observed and assessed by parents may be more likely
to be accurate than information of a child’s behavior at
1" Although the most accurate way to identify children
with ADHD is an assessment from a trained clinician, a reli-
able assessment scale that can be easily completed by parents
for evaluation of the severity of ADHD symptoms and self-
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management ability of their children may be useful for cli-
nicians.

Thus, Yoo et al.*” developed the attention-deficit/hyper-
activity disorder-After-School Checklist (ASK), a quick and
easy-to-use scale that can be completed by parents to evalu-
ate the severity of ADHD symptoms and the self-manage-
ment abilities of their child. The validity and reliability of this
scale have also been tested by Yoo et al.”” The ASK scale,
however, has not been cross-analyzed with other ADHD
scales, and its reference point for evaluation of the severity of
ADHD symptoms has not been established. Thus, the pres-
ent study aimed, first, to evaluate the clinical utility of the
ASK by assessing its external validity through correlation
analyses with other validated ADHD scales. Then, we at-
tempted to determine whether the ASK may be used as a
screening test of ADHD based on the characteristic behav-
iors displayed by children with ADHD.

METHODS

Study participants

The present study obtained and analyzed data from the
development and standardization of study of the ASK.

Questionnaires were completed by 147 caregivers of chil-
dren aged 6-16 years who visited outpatient psychiatric
clinics located in Seoul and 1202 caregivers of children aged
6-16 years attending general kindergarten, elementary school,
or middle school located in Seoul or Gyeonggi province. Of
the 1358 caregivers who completed the questionnaire, 10
were excluded from the analysis owing to incomplete re-
sponses. Of the 1348 questionnaires collected, three controls
per ADHD case were selected and frequency matched by age
and gender, with the exception of 6-year-old girls, as the num-
ber of such girls in the control group was not large enough to
meet the 1:3 ratio. Overall, data from 147 participants in the
ADHD group and 439 participants in the control group were
analyzed.

Children who were diagnosed with ADHD by a pediatric
psychiatrist based on the DSM-5 diagnostic criteria were as-
signed to the ADHD group. Children with the following
characteristics were excluded from the study: overall IQ score
below 70 on the Wechsler Intelligence Scale; diagnosis of
congenital genetic disorder, other than ADHD, or history of
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acquired brain injury, such as cerebral palsy; diagnosis of sei-
zure disorder and other neurological disorder; diagnosis of
sensory impairments; diagnosis of autism spectrum disor-
der, schizophrenia, bipolar disorder, major depressive disor-
der, or psychosis; or history of taking psychiatric medication.

The present study was approved by the Institutional Re-
view Board (IRB) of Inje University Sanggye Paik Hospital
(IRB No. 2017-06-015). Participants in the control group were
recruited through online and social networking services ad-
vertisements. The caregivers of children and adolescents who
volunteered to participate in the study were asked to either
complete the questionnaires online or fill out a paper version
mailed out to them. The participants in the ADHD group
were parents of children and adolescents diagnosed with
ADHD who visited outpatient pediatric psychiatry clinics
and agreed to participate in the study.

Assessment scales

ADHD-After School Checklist™

The ADHD-ASK is a quick, easy to complete assessment
scale for parents to measure the inattention and self-man-
agement ability of their children. The ASK consists of 7 items,
and each item is rated on a 5-point scale, which is anchored
to the item. The items assessing self-management ability in-
clude the following: 1) delay in initiating a task, 2) motiva-
tion and avoidance, 3) voluntary daily life management, and
4) completion and delay in daily life management. The items
assessing inattention include 1) intrusion and 2) disruption
and interference. The total ASK score is the sum of the indi-
vidual item score.

The ASK is useful in that it comprises 7 simple items, and
detailed rating options are provided for each item, which en-
ables the evaluator to provide consistent answers. Thus, the
ASK may be used as a screening tool in large-scale studies on
the general population. The 7 items are divided into study
behavior and task management, level of daily life manage-
ment, and impulsivity in interpersonal relationships. Par-
ents can easily complete the questionnaire to assess the se-
verity of ADHD symptoms and self-management ability of
their child and monitor changes.

Clinical Global Impression-Severity”’

The Clinical Global Impression-Severity (CGI-S) scale is
a clinician-rated instrument used to rate the severity of a pa-
tient’s illness from 1, normal, not at all ill, to 7, among the
most extremely ill patients, relative to the clinician’s past ex-
perience with patients with the same illness. It has been re-
ported that clinicians who are familiar with the disease of
interest are able to validly evaluate the severity of the disease
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using this scale.
Comprehensive Attention Test™”

The Comprehensive Attention Test (CAT) is a test devel-
oped to evaluate attention in children and adolescents and
is frequently used in clinical practice.

The CAT comprises 6 subtests: the visual selective atten-
tion subtest, auditory selective attention subtest, sustained
attention to response subtest, flanker subtest, divided atten-
tion subtest, and spatial working memory subtest. Each
subtest is measured using different methods. The visual and
auditory selective attention subtests assess the ability to re-
spond to visual and auditory stimuli, and the responder is in-
structed to look for a stimulus of interest among the visual
and auditory stimuli presented. Sustained attention to the
response subtest is designed to evaluate a person’s ability to
withhold impulsivity while maintaining persistent focus. This
subtest assesses whether the person can inhibit a response
to a target stimulus by maintaining the same response for
all other stimuli presented. The flanker subtest is used to as-
sess a person’s ability to suppress responses to irrelevant stim-
uli of the surrounding and only pay attention to the stimu-
lus of interest. In the flanker subtest, a number of visual
stimuli are presented to the responder, and the responder is
required to accurately locate certain stimulus and perform a
task as instructed. The divided attention subtest is designed
to assess a person’s ability to simultaneously process two or
more stimuli. In this subtest, audiovisual stimuli are contin-
uously presented simultaneously, and the person’s attention
required to process such stimuli is measured. The spatial work-
ing memory subtest evaluates a person’s ability to remember
a series of stimuli in a given order by asking him or her to re-
member stimuli in the given or reverse order.

The results of the CAT are presented as attention quotients
(AQs), which are based on age- and sex-matched normative
data. The mean score of the AQ is assumed to be 100, with
standard deviation (SD) of 15. In general, AQ scores below
76 (1.6 SD from the mean) are considered to indicate low at-
tention, those between 76 and 85 (1.0-1.6 SD from the mean)
are considered to indicate borderline attention, and those
above 85 (within 1.0 SD from the mean) are considered to

indicate normal attention.””

Procedure

Under the investigator’s direction, the ASK was provided
to the caregivers of school-aged children who visited an out-
patient pediatric psychiatry clinic in Seoul and caregivers of
children and adolescents attending kindergarten, elementa-
ry, or middle school in Seoul and Gyeonggi province.
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Data analysis

SPSS for Windows (version 24.0; IBM Corp., Armonk,
NY, USA) was used for the data analysis. Descriptive statistics
were calculated to analyze demographic characteristics. A
correlational analysis of ASK scores and scores of individual
categories of the CAT was performed for the ADHD group,
whereas only the ASK was completed for the control group to
assess its potential as a screening test. A t-test was used to an-
alyze the ASK scores of the ADHD group and control group.
The receiver operating characteristic (ROC) curve and area
under the ROC curve (AUC) were evaluated to determine
the accuracy of the ASK and to establish a cut-oft score for
screening.

RESULTS

Demographic characteristics

The demographic characteristics of the participants are
shown in Table 1 and 2. Of the 147 participants in the ADHD
group, 105 were males, and 42 were females. In the 1:3 matched
control group, 315 were males, and 124 were females. The
mean age of the children in the ADHD group and control
group was 9.63 and 9.65, respectively. The mean ASK score of
the ADHD group and control group was 18.56+4.64 and
13.67+2.94, respectively.

Of the 147 children in the ADHD group, 45 (30.61%) were
predominantly the inattentive type, 0 were predominantly
the hyperactive-impulsive type, 99 (67.35%) were a combined
type, and 3 (2.04%) were an un-identified type. Accompany-
ing psychological disorders were, in increasing order of preva-
lence, oppositional defiant disorder (30.61%), anxiety disor-
der (20.41%), tic disorder (14.97%), specific learning disorder
(14.97%), and depressive disorder (12.93%). The Mann-Whit-
ney U test showed no significant difference in the ASK scores
between genders in the ADHD group, with the exception of
8-year-olds.

Correlation between ASK scores and CAT AQ values
The correlation between ASK scores and CAT AQ values
is shown in Table 3. The correlation coefficients between the
ASK score and the AQ value of the visual selective attention
subtest and auditory selective attention subtest ranged be-
tween -0.20 and -0.26 (p<0.05). The correlation coefficient
between the ASK score and the sustained attention to re-
sponse subtest score ranged between 0.21 and 0.27 (p<0.05).
The correlation coefficient of the AQ of the average response
time measure and the SD of the response time measure with
the ASK score was -0.28 and -0.32 (p<0.01), respectively. The
correlation coefficient of the ASK score with the SD of the
response time measure, the omission error measure, and the



commission error measure of the flanker subtest was -0.28
(p<0.01), -0.27 (p<0.01), and -0.24 (p<0.01), respectively. The
correlation coefficient between ASK score and the omission
error measure and the SD of response time measure of the di-
vided attention subtest was -0.29 (p<0.01) and -0.25 (p<0.05),

Table 1. Demographic data of study subjects
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respectively. No statistically significant correlation was found
between the ASK score and the spatial working memory
subtest.

In summary, the ASK questionnaire score was significantly
correlated with five of the six subtests of the CAT, as well as

Demographic characteristics

ADHD group (n=147)

Control group (n=439) Statistical test

Male (n, %) 105 (25.0)
Female (n, %) 42 (25.3)
Age (years, mean=SD) 9.63 (2.36)
ASK result (mean+SD) 18.56 (4.64)
Comorbid psychiatric disorders n
Tic disorder 22
ODD 45
Conduct disorder 8
Intermittent explosive disorder 1
Anxiety disorders 30
Specific learning disorder 22
Other Psychiatric disorder 0

315 (75.0)
124 (74.7)
9.65 (2.35)
13.67 (2.94)
%
14.97
30.61
5.44
0.68
20.41
14.97
0

%*=0.01, p=0.94

t=—0.74, p=0.94
t=11.96, p=0.00

ADHD: attention-deficit/hyperactivity disorder, ASK: After School Checklist, ODD: oppositional defiant disorder, SD: standard

deviation

Table 2. Numbers of study subjects by gender and age

Age (years)

Group
6 7 8 9 10 11 12 13 14 15
ADHD
Male 2 19 21 20 11 7 10
Female 2 7 7 6 5 5 3
Total 26 28 26 16 12 13 8 10
Control
Male 9 137 148 105 64 60 57 44 26 12
Female 4 87 110 97 51 60 67 26 25 13
Total 13 224 258 202 115 120 124 70 51 25
Total 17 250 286 228 131 132 137 78 61 29
ADHD: attention-deficit/hyperactivity disorder
Table 3. Correlation between ASK and CAT
Pearson Omission Commission Mean Response
. AQ AQ . . . o AQ d B
correlation error error reaction fime fime variability
Visual selective 0.02 —0.04 0.11 -0.12 0.15 -0.21* 0.16 -0.20* —0.04 —-0.09
attention
Auditory selective 0.08 —0.08 0.14 -0.17 0.13 -0.14 0.22* -0.26" —0.14 -0.07
attention
Sustained attention 0.12 -0.14 0.10 -0.12 0.21* —0.28" 0.27" -0.32" -0.12 0.06
fo response
Flanker task 0.26" -0.271 0.21*  —0.24" 0.10 -0.12 0.22* -0.28" -0.20*  0.15
Divided attention 0.22 -0.297 -0.15 0.12 0.14 -0.21 0.20 -0.26* —0.00 0.33"
Spatial working 0.01 —0.06 -0.03 -0.10 -0.10 -0.16 -0.10 -0.17

memory

*0<0.05, '1p<0.01. ASK: After School Checklist, AQ: attention quotient, CAT:

coefficients

comprehensive attention test, d: cohen’s d, B: beta
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Fig. 1. ROC curve of Affer School Checklist. Asymp: asymptotic,
Cl: confidence interval, ROC: receiver operating characteris-
fics, Sig: significance, Std.Err: standard error.

two measures of the CAT, namely, delayed response time and
error measures.

Correlation between ASK scores and CGI-S ratings

The correlation between the ASK score and the CGI-S rat-
ing of the 118 children diagnosed with ADHD was analyzed.
The ASK score and CGI-S rating were found to be correlat-
ed, with a Pearson coefficient of r=0.30 (p=0.001).

ROC curve of the ASK scores for the ADHD group and
control group

The difference in ASK scores between the ADHD and con-
trol group was analyzed using a t-test. The ASK scores, with-
out considering age, of the two groups showed a significant
difference (t=11.98, p<0.001). A Mann-Whitney U test was per-
formed to examine whether the difference was age specific,
and the results showed significant differences between the
two groups at all ages, with the exception of 6 year olds. Gen-
der comparisons using a t-test also showed a significant dif-
ference in the ASK score between the ADHD group and con-
trol group (males: t=9.29, p<0.001, females: t=7.79, p<0.001).

To determine the clinical utility of the ASK questionnaire
and establish a cut-off value, an ROC curve of all participants
was generated, and the results are shown in Fig. 1. The AUC
was 0.81 (p<0.001).
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DISCUSSION

The present study aimed to evaluate the external validity
of the ASK by examining its correlation with the CAT, which
is widely used by clinicians to assess attention. The correla-
tion analysis between each subtest of the CAT and the ASK
score revealed that the AQ values of the selective attention
(visual and auditory) subtests, flanker subtest, sustained at-
tention to response subtest, and divided attention subtest were
significantly correlated with the ASK score. As the ASK scores
increased, the time it took to respond to audiovisual stimu-
lus also increased, with the difference becoming greater with
a higher score. The respondents showed more errors when
given a stimulus with a flanker. The ASK score was signifi-
cantly correlated with the sustained attention to response and
divided attention subtests of the CAT. No statistically signifi-
cant correlation was found between the ASK score and the
spatial working memory subtest of the CAT, which is not cat-
egorized as an attention measure. In summary, the ASK scores
were significantly correlated with all of the subtests of the
CAT designed to measure attention. Our results are consis-
tent with the findings of a previous study by Doyle et al.**
which showed that performing multiple neuropsychological
tests simultaneously may increase the ability to predict
ADHD, but the overall diagnostic efficiency is not signifi-
cantly different. Thus, the ASK questionnaire may be a good
replacement of the complicated CAT test that parents can
easily complete at home to evaluate the level of inattention
and self-management ability of their children.

The ASK scores of the ADHD group were significantly
higher than the scores of the control group. The AUC value of
the ROC curve was 0.81 (p<0.001), which indicates that the
ASK is a highly accurate assessment scale.”” Considering that
the AUC value of the CAT test, from a previous study, was
0.69"” and that the AUC values of other neuropsychological
assessment scales currently used in clinical practice range from
0.59 to 0.61, the clinical utility of the ASK was comparable to
that of other neuropsychological scales.”” Thus, the ASK may
be used as a screening test for ADHD in children aged be-
tween 6 years and 15 years. Using the specificity and sensi-
tivity in the ROC curve, an ASK score of 15.5 was established
as the cut-off value at the point where the AUC was 0.81. Thus,
children and adolescents with an ASK score of 15.5 or greater
may be assigned to an ADHD group.

Tools for assessing a child’s self-management ability and
inattention in interpersonal relationships are not yet widely
used. The Self-control Rating Scale™ is a 33-item scale assess-
ing a child’s self-control ability, and it is designed to be com-
pleted by parents and teachers. Although the validity of this
scale was tested,” the lack of detailed assessment guidelines



reduces the reliability in scoring across evaluators, and its use
in clinical settings is difficult. Other scales for assessing chil-
dren’s self-management ability, such as the Perceived Medi-
cal-Condition Self-Management Scale,”” have been devel-
oped. Such scales, however, comprise items designed for use
with adults to assess self-management in specific medical
conditions, and they are not adequate for use with children
with ADHD.” Scales developed to assess inattention in chil-
dren include Conners’ Parent/Teacher Rating Scale,'” the
ADHD Rating Scale,"” and the CBCL,” whereas the Barratt
Impulsiveness Scale™ is used for adults to assess inattention
and ADHD symptoms. However, the adequacy of these mea-
sures in evaluating impulsiveness in interpersonal relation-
ships in children has not been determined.

The ASK comprises 7 simple items that can be quickly and
easily completed by the evaluator. It enables parents to eval-
uate their children at home based on their behaviors and to
check them for ADHD. Moreover, the results of the present
study show that the ASK score is consistent with those of the
CAT and CGI-S, two measures for evaluating the severity of
inattention symptoms related to ADHD. In clinical settings,
the ASK may be used to examine the effects of a given thera-
peutic intervention on ADHD symptoms and self-manage-
ment ability by administering the ASK prior to and after such
an intervention. However, self-management ability may be
assessed in a wide range of settings, and the ASK, which com-
prises seven items, cannot give an overall assessment of the
entire component of a child’s self-management ability. There-
fore, additional evaluations, including neuropsychological
tests, and a detailed treatment plan by a clinician are needed
following the ASK assessment to provide an accurate and
thorough assessment of patients and to establish a treatment
plan.

The present study 1) assessed the external validity of the
ASK through cross-analysis with the widely used CAT and
CGI-S and 2) determined whether the ASK may be used as
a screening test for ADHD and established a cut-off value for
its clinical use. The findings of the present study may be used
as a basis for future clinical use of the ASK.

The limitations of the present study are as follows. The
number of participants in the ADHD group was small, which
limits the statistical power, especially for an analysis of age
groups. In particular, when the control and ADHD group
were frequency matched by age and gender, the number of
6-year-old girls in the control group was too small to meet
the planned ratio. In addition, the participants were recruit-
ed from a primary outpatient psychiatric clinic located in
Seoul, and the participants of our study may thus not consti-
tute a representative sample of patients diagnosed with ADHD
in primary, secondary, and tertiary care.

S Lee, et al.

Moreover, the participants were assigned to the ADHD
group based only on a clinical diagnosis, without the use of
standardized, structured interview tools, such as the K-SADS-
PL.”” In addition, the CAT was administered to the ADHD
group alone to determine the concurrent validity of the ASK,
while the control group only completed the ASK to assess
discriminant validity. Finally, although the ASK scores were
cross-analyzed with the CAT and CGI-S scores, the ASK was
not compared with the ADHD-RS,"” which is widely used
in clinical practice, or other clinical scales assessing the im-
pulsivity dimension of ADHD.

To expand the clinical use of the ASK, the relation between
the impulsivity dimension of ADHD and the ASK should be
investigated in future research with a greater number of par-
ticipants.

CONCLUSION

The results of this study indicate that the ASK is a cross-val-
idated, screening tool for ADHD that may be useful in assess-
ing self-management ability and impulsivity in interperson-
al relationships in children and adolescents with ADHD.
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