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Objective A self-report scale of adult attention-deficit/hyperactivity disorder, the World Health Organization (WHO) Adult ADHD
Self-Report Scale (ASRS) was developed and demonstrated good psychometric properties. The purpose of the present study is to inves-
tigate the psychometric properties of the ASRS in Korean samples.

Methods The ASRS includes 18 questions regarding the frequency of recent DSM-IV Criterion A symptoms of adult ADHD. We ex-
amined the factor structure, internal consistency, and convergent validity of the ASRS in Korean samples.

Results The ASRS demonstrated good internal consistency and test-retest reliability. Correlations between the ASRS and other adult
ADHD measures were high, providing evidence of convergent validity. A subsequent exploratory factor analysis indicated that a two-

factor solution provided the best fit.

Conclusion It is expected that this scale would be helpful in clinical settings and research in Korea.

Psychiatry Investig 2013;10:41-46
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INTRODUCTION

Attention deficit/hyperactive disorder (ADHD) is one of the
most common psychiatric disorders among children and ado-
lescents." ADHD was thought to be exclusively a childhood
disorder; now; it is recognized that this disorder frequently
persists into adulthood. It currently afflicts approximately
4-5% of the United States (US) adult population.”® ADHD can
cause significant employment, marital, social, and educational
impairments. However, adult ADHD is vastly under-diag-
nosed and under-recognized in adults, which underscores the
critical need for valid screening tools.® The majority of the rat-
ing scales are designed to assess the eighteen diagnostic crite-
ria of DSM-IV’ Some rating scales check for additional psy-
chopathological symptoms. The Conners Adult ADHD Rat-
ing Scales (CAARS)® have found general acceptance. They in-

Received: May 8,2012 Revised: August 27, 2012
Accepted: October 9, 2012 Available online: January 24, 2013

4 Correspondence: Yoo-Sook Joung, MD, PhD

Department of Psychiatry, Samsung Medical Center, Sungkyunkwan Univer-
sity School of Medicine, 50 Irwon-dong, Gangnam-gu, Seoul 135-710, Repub-
lic of Korea

Tel: +82-2-3410-0930, Fax: +82-2-3410-0050, E-mail: yschoung@skku.edu

@ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

clude a set of self-report (CAARS-SR) and observer-report
scales (CAARS-OR). The CAARS allow not only the calcula-
tion of DSM-IV oriented inattention, impulsivity and hyper-
activity scores, but also measures of emotional lability and
problems with self-concept. In comparison to the CAARS, the
Current Symptoms Scales (CSS-OR and CSS-SR) focus exclu-
sively on the DSM-IV defined psychopathology.” Although a
number of measures exist to screen for adult ADHD, one of
the most promising is the screening scale used for the US na-
tional survey, the World Health Organization’s Adult ADHD
Self-Report Scale v1.1 Symptom Checklist (ASRS).® The ASRS
is a DSM-IV-based measure, which includes 18 questions re-
garding the frequency of recent DSM-IV Criterion A symp-
toms of adult ADHD. The wording of questions in the ASRS,
worded slightly different from the ADHD Rating Scale for
children, is designed to collect information regarding ADHD
symptoms in the context of adulthood rather than childhood,
providing a context for symptoms to which adults can relate.
For example, references to “play” and “schoolwork” have been
replaced by “work” and “boring or difficult project” The self-
report version of the ASRS was developed and proved to be a
reliable format for use in clinical and research settings. It dem-
onstrated good psychometric properties and is also used for
epidemiology purposes in the US." The scale has been trans-
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lated into several different languages and has been widely used
in recent internationally epidemiological studies."”

Thus, the goal of the present study was to translate and vali-
date the cross-cultural utility of the ASRS in Korean samples.

METHODS

Development of the Korean versions of the WHO
adult ADHD Self-Report Scale (ASRS)

The ASRS included questions regarding the frequency of
all 18 DSM-IV Criterion A symptoms of adult ADHD. Each
ASRS question asks respondents how often a particular symp-
tom of ADHD has occurred to them over the past six months
on a five-point response scale ranging from never (0), rarely
(1), sometimes (2), often (3), to very often (4). The total scores
range from 0 to 72.

The ASRS is part of the revised version of the WHO Com-
posite International Diagnostic Interview (CIDI) developed
for the World Mental Health (WMH) surveys (WMH-CIDI).
As such, the ASRS is copyrighted by the WHO. Under WHO?’s
approval, we translated the instrument based on the standard
WMH-CIDI protocol. Our cultural adaptation procedures
includes, an initial forward version, a summary of recommen-
dation by the expert panel, a back-translation, modifications
agreed to during the international harmonization; a summary
of problems found during the pre-testing of the questionnaire
and the modifications proposed; and the final version. The
process documents and final version are then sent to and re-
viewed by Dr. Ronald C. Kessler, the chair of the WMH-CIDI

Table 1. The demographic and psychological characteristics (N=205)

advisory committee.®

Sample and procedures

The study population comprised a community sample of
205 individuals from the Kyoung-Ki District and Seoul Metro-
politan areas. The participants were solicited via advertise-
ments requesting volunteers for various psychological assess-
ments. No data are available on the clinical history of these pa-
rticipants. The participants ranged in age from 18 to 38 years
and 119 of them (58%) were females (Mean age=22.28 years,
SD=3.60). The participants were administered a battery of qu-
estionnaires, which took a total of approximately 30 minutes
to complete. The Institutional Review Board (IRB) of Samsung
Medical Center approved this study, and all participants were
safeguarded through informed consent and confidentiality.

Measures

To address the properties of the measure in terms of conver-
gent and divergent validity, several other measures were in-
cluded, in addition to the ASRS. Convergent validity was as-
sessed by comparing the ASRS with the Conners Adult AD-
HD Rating Scale, a known and validated questionnaire mea-
suring similar concepts. The Conners Adult ADHD Rating
Scale (CAARS) is a 62 item measure of adult ADHD symp-
toms.®* We administered a Korean version of the CAARS,"”
which has demonstrated good psychometric properties. The
internal consistency coeflicient of the Korean version of the
CAARS has been reported to be 0.91. Beck Depression Inven-

tory,'"” and the Spielberger State-Trait Anxiety Inventory'®

Male (N=85) Female (N=120)
M SD M SD £203)
Age (year) 22.21 2.62 22.33 4.19 -0.232
ASRS 27.31 10.94 25.97 9.37 0.941
CAARS
Inattention/Memory problems 12.06 5.72 13.50 5.62 -1.806
Hyperactivity/Restlessness 14.09 5.64 12.40 6.17 2.005*
Impulsivity/Emotional lability 11.05 6.79 12.90 6.67 -1.948
Problems with self-concept 7.12 4.52 7.96 4.28 -1.358
DSM-1V inattentive symptoms 8.14 4.89 8.82 471 -1.010
DSM-IV hyperactivity-impulsive symptoms 7.37 4.12 7.34 4.10 0.062
DSM-1V total ADHD symptoms 15.51 8.32 16.16 8.09 -0.559
ADHD index 12.63 597 13.05 5.59 -0.519
BDI 9.45 7.95 10.51 7.36 -0.983
STAI-S 41.71 12.12 42.41 11.06 -0.431
STAI-T 42.50 11.99 45.65 10.34 -2.010*

*p<0.05. ASRS: Adult ADHD Self-Report Scale, BDI: Beck Depression Inventory, STAI-S: The Spielberger State-Trait Anxiety Inventory-
State, STAI-T: The Spielberger State-Trait Anxiety Inventory-Trait, CAARS: The Conners Adult ADHD Rating Scales
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which have been widely used for self-report to measure de-
pressive and anxiety symptoms, were included.

Statistical analyses

The statistical analyses for the reliability and validity of the
ASRS were performed using SPSS for Windows (Version 17.0;
SPSS, Chicago, IL, USA). The internal consistency was esti-
mated by using Cronbach’s a coefficient. Alpha coefficients of
0.7 or higher were considered acceptable. For the test-retest re-
liability, forty-one participants received the ASRS again after a
two-week interval. Pearson correlation coefficients were com-
puted to analyze convergent and divergent validity between
the ASRS and the CAARS, the BDJ, the STAI-S, and the STAI-

Table 2. Mean, standard deviation, and correlation of each ASRS
item with the sum of the other items and internal consistency if
the item is deleted (N=205)

Corrected .
Items Mean SD item-total Alphaifitem
correlation deleted

1 1.60 0.93 0.483 0.880
2 1.35 091 0.581 0.876
3 1.37 0.94 0.512 0.879
4 2.33 091 0.551 0.878
5 2.27 1.15 0.399 0.884
6 1.14 1.02 0.417 0.882
7 1.71 0.86 0.526 0.878
8 2.01 1.01 0.540 0.878
9 1.04 0.91 0.432 0.881
10 1.87 1.11 0.481 0.880
11 2.07 0.88 0.516 0.879
12 0.81 0.87 0.607 0.876
13 1.52 1.02 0.639 0.874
14 1.11 1.03 0.556 0.877
15 1.27 0.99 0.500 0.879
16 1.33 0.93 0.476 0.880
17 0.92 0.98 0.529 0.878
18 0.82 0.81 0.561 0.878

ASRS: Adult ADHD Self-Report Scale
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T. Convergent validity was considered to be demonstrated
when correlations between compatible dimensions were sig-
nificantly higher than those between theoretically different di-
mensions and were of a reasonable magnitude. Correlation
coefticients between 0.1 and 0.3 were considered low, those
between 0.31 and 0.5 were moderate, and those over 0.5 were
considered high."”

Prior to conducting factor analysis, data were evaluated for
possible departures from normality. The Kolomogorov-Smir-
nov test was used to examine skewness and kurtosis of the
scale (skewness=0.41 and kurtosis=0.61). There were no indi-
cators that departed from normal distribution. The latent vari-
able analysis was performed using the principal-axis factor
analysis.

RESULTS

There are no gender differences in the ASRS, the BDI and
the STAI-S. Differences by gender were found only in the
STAI-T and the Hyperactivity/Restlessness subscale of the
CAARS (Table 1).

Reliability

The mean scores of items, the standard deviation, and the
corrected item-total correlation, i.e., the correlation of each
item with the sum of the remaining items, are shown in Table
2. Assessment of the internal consistency of the ASRS yielded
an overall Cronbach’s a of .885 for the entire scale. Two week
test-retest reliability of the ASRS was 0.878 (p<0.001).

Convergent and divergent validity

Table 3 shows the results of the convergent validity analysis.
The ASRS and all of the CAARS subscales showed a high lev-
el of correlation. Among the CAARS subscales, Total ADHD
Symptoms (r=0.784) and Inattentive Symptoms (r=0.774) dis-
played higher correlations than the other scales. The BDI (r=
0.372) and the STAI-S (r=0.479) demonstrated a moderate
level of correlation, but the STAI-T (r=0.565) revealed a high
level of correlation with the ASRS.

Table 3. Correlations between the ASRS with the CAARS Subscales (N=205)

CAARS

Inattention/ Hyperactivity/

Impulsivity/ Problems DSM-IV
Emotional with Self- Inattentive

DSM-1IV DSM-1IV

H tivity-  Total ~ ADHD
yperactivity ota BDI  STAI-S STAI-T

Memory  Restlessness o Impulsive ADHD Index
Liability = Concept Symptoms
Symptoms ~ Symptoms
ASRS  0.675** 0.585** 0.679** 0.532%** 0.774** 0.659** 0.784**  0.685** 0.372** 0.479** 0.565™*

**p<0.01. ASRS: Adult ADHD Self-Report Scale, BDI: Beck Depression Inventory, STAI-S: The Spielberger State-Trait Anxiety Inventory-
State, STAI-T: The Spielberger State-Trait Anxiety Inventory-Trait, CAARS: The Conners Adult ADHD Rating Scales
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Figure 1. Scree plot.

Construct validity

The factor structure of the ASRS was examined using the
principal-axis factor analysis. Factors were rotated using a di-
rect oblimin rotation (8=0). The results of the exploratory fac-
tor analysis revealed four factors with eigenvalues of >1, but
two factors were selected by a scree test (Figure 1), along with
coherence and interpretability (Table 4).

The 2-factor solution yielded and explained 37.19% of the
total variance. Factor 1 consisted of 14 items (“how often do
you have trouble wrapping up the final details of a project,
once the challenging parts have been done?” “how often do
you have difficulty getting things in order when you have to do
a task that requires organization?” “how often do you have
problems remembering appointments or obligations?” “when
you have a task that requires a lot of thought, how often do
you avoid or delay getting started?” “how often do you fidget

Table 4. Item loadings for the four factors of the ASRS from the exploratory factor analysis

Factor I Factor II
1. How often do you have trouble wrapping up the final details of a project, 0.418 -0.160 A
once the challenging parts have been done?
2. How often do you have difficulty getting things in order when you have to do a task 0.623 -0.36 A
that requires organization?
3. How often do you have problems remembering appointments or obligations? 0.385 -0.234 A
4. When you have a task that requires a lot of thought, how often do you avoid or delay 0.517 -0.134 A
getting started?
5. How often do you fidget or squirm with your hands or feet when you have to sit down 0.489 0.040 B
for along time?
6. How often do you feel overly active and compelled to do things, like you were driven 0.400 -0.097 B
by a motor?
7. How often do you make careless mistakes when you have to work on a boring 0.761 0.212 A
or difficult project?
8. How often do you have difficulty keeping your attention when you are doing boring 0.752 0.172 A
or repetitive work?
9. How often do you have difficulty concentrating on what people say to you, 0.537 0.075 A
even when they are speaking to you directly?
10. How often do you misplace or have difficulty finding things at home or at work? 0.471 -0.110 A
11. How often are you distracted by activity or noise around you? 0.524 -0.074 A
12. How often do you leave your seat in meetings or other situations in which you are 0.495 -0.239 B
expected to remain seated?
13. How often do you feel restless or fidgety? 0.550 -0.216 B
14. How often do you have difficulty unwinding and relaxing when you have time to yourself? 0.530 -0.130 B
15. How often do you find yourself talking too much when you are in social situations? 0.204 -0.456 B
16. When you're in a conversation, how often do you find yourself finishing the sentences -0.107 -0.887 B
of the people you are talking to, before they can finish them themselves?
17. How often do you have difficulty waiting your turn in situations when turn taking 0.259 -0.431 B
is required?
18. How often do you interrupt others when they are busy? 0.210 -0.575 B

A: Inattention, B: Hyperactivity and Impulsivity. ASRS: Adult ADHD Self-Report Scale
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or squirm with your hands or feet when you have to sit down
for a long time?” “how often do you feel overly active and
compelled to do things, like you were driven by a motor?”
“how often do you make careless mistakes when you have to
work on a boring or difficult project?” “how often do you have
difficulty keeping your attention when you are doing boring
or repetitive work?” “how often do you have difficulty con-
centrating on what people say to you, even when they are
speaking to you directly?” “how often do you misplace or
have difficulty finding things at home or at work?” “how often
are you distracted by activity or noise around you?” “how of-
ten do you leave your seat in meetings or other situations in
which you are expected to remain seated?” “how often do you
feel restless or fidgety?” and “how often do you have difficulty
unwinding and relaxing when you have time to yourself?”)
and accounted for 31.58% of the total variance. This factor
was labeled “inattention/hyperactivity”

Factor 2 included 4 items (“how often do you find yourself
talking too much when you are in social situations?” “when
you're in a conversation, how often do you find yourself fin-
ishing the sentences of the people you are talking to, before
they can finish them themselves?” “how often do you have
difficulty waiting your turn in situations when turn taking is
required?” “how often do you interrupt others when they are
busy?”) and accounted for 5.24% of the total variance. We
named this factor “impulsivity”

DISCUSSION

The present study was conducted to examine the psycho-
metric properties of the ASRS in Korean samples. Classical
psychometric analysis confirmed the scale’s ability for sound
measurement with sufficient psychometric properties. The
internal consistency of the total item and 2-week test-retest
reliability were high.

We analyzed the concurrent validity by correlating the ASRS
with the CAARS, a similar instrument to assess the adult
ADHD. The ASRS was highly correlated with the CAARS for
all subscales. The BDI, the STAI-S showed only moderate lev-
el of correlations with the ASRS. This refers to a satisfying
convergent validity. However, the correlation between the
ASRS and the STAI-T were higher than we expected, but this
result may be due to the high comorbidity between adult
ADHD and anxiety disorders.'"

Results from our exploratory factor analysis suggested that
a two-factor solution provided a suitable fit for the present
data. The two-factor consisted of ‘inattention/hyperactivity’
and “impulsivity”. Our finding is in line with previous re-
search conducted in Spain for substance addiction group,?
but given the paucity of study reporting the factor structure,

JH Kim et al.

more research using diverse population will be needed to
clarify the internal structure of the ASRS.

There were no gender differences in the ASRS. This result is
contrary to some previous reports, which found significantly
higher prevalence of ADHD in males,” but is consistent with
findings from another recent study of a large representative
population sample.** This difference may be due to the fact
that we report ADHD symptoms and not clinically diagnosed
cases. However, gender differences in ADHD prevalence is
known to be more extreme in pediatric samples compared to
adolescent and adult samples.”” Tt has been reported that since
childhood referrals are initiated by parents and teachers, girls
without the hyperactivity component of ADHD are less likely
to be clinically diagnosed.** In epidemiological samples male
patients outnumber females by a ratio of 2-3 to 1 in childhood.
In adults the gender ratio tends to be more equal.”?

There are several limitations in this study. First, the majori-
ty of our sample was taken from a young population. There-
fore, it should be noted that this findings may not be general-
ized to other sample such as an aged group, and replication
should involve a more representative sample from the general
population, including a patient group with adult ADHD. Sec-
ond, all data were obtained from respondents rather than
from informants. Methodological studies comparing adult
self-reports versus informant reports of ADHD symptoms
generally display the same pattern of disagreement as in stud-
ies of child self-reports versus informant reports®’; namely,
that informants report higher symptoms than responde-
nts.”** This suggests that both the clinical interviews and the
ASRS results might be conservative. It is important to note,
however, that the one adult self-versus informant ADHD sym-
ptom comparison study that was carried out in a non-clinical
sample found fairly strong associations between the two re-
ports and no self-informant differences in symptom severity
were reported.” Third, all measures for the concurrent valid-
ity used in our study were self-report questionnaires, which
might have inflated the relationships among the study vari-
ables. Further validity studies must be done using the clinical
interview as the gold standard. Lastly, the ASRS screener sho-
uld be investigated further. The ASRS includes 18 questions
regarding the frequency of recent DSM-IV Criterion A symp-
toms of adult ADHD. The ASRS screener consists of six of
these 18 questions based on a stepwise logistic regression to
optimize concordance with the clinical classification.® The six-
question ASRS screener, in comparison, appears to hold more
promise than the full ASRS for clinical screening purposes.
Thus, the six-question ASRS screener should be investigated
more rigorously.®

In summary, the Korean ASRS showed good reliability and
satisfactory validity. This research suggests that the ASRS ap-
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pears to be a promising measure of Adult ADHD. The ASRS
was determined to be composed of internally consistent and
psychometrically sound items.
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