
INTRODUCTION

Early identification of developmental delay is important 
for children with neurodevelopmental disorders, since 

early intervention can improve the children’s develop-
mental potential and minimize the sequelae of disabili-
ties [1,2]. Numerous screening tests have been proposed 
and are currently being used for surveillance of develop-
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Objective  To investigate the usefulness of the communication domain in the Korean version of Ages and Stages 
Questionnaire (K-ASQ), and short form of the Korean version of MacArthur-Bates Communicative Development 
Inventories (M-B CDI-K), as screening tests for language developmental delay. 
Methods  Data was collected between April 2010 and December 2013, from children who visited either the 
Department of Physical Medicine and Rehabilitation or the Developmental Delay Clinic, presenting with language 
development delay as their chief complaint. All the children took the short form of M-B CDI-K and K-ASQ as 
screening tests, and received diagnostic language assessments including Sequenced Language Scale for Infants 
(SELSI) or Preschool Receptive-Expressive Language Scale (PRES).
Results  A total of 206 children, mean age 29.7 months, were enrolled. The final diagnoses were developmental 
language disorder, global developmental delay, autism spectrum disorder, cerebral palsy, etc. The M-B CDI-K 
short form and the communication domain of the K-ASQ had 95.9% and 76.7% sensitivity, and 82.4% and 85.3% 
specificity, with regards to diagnostic language assessments. The M-B CDI-K short form showed higher negative 
predictive value and better accuracy than the communication domain of the K-ASQ. 
Conclusion  The screening ability of K-ASQ was not sufficient for children with language development delay, and 
the M-B CDI-K short form should be implemented for additional screening.
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mental delay in children in their infancy and childhood. 
The National Health Screening Program for Infants and 
Children was established in Korea in 2007, and the pro-
gram includes developmental screening using Korean 
version of Ages and Stages Questionnaire (K-ASQ) for all 
subjects [3]. 

The K-ASQ was adopted and standardized to Korean re-
quirement from the ASQ, which was originally developed 
in the United States. The K-ASQ is a simple developmen-
tal screening tool for children aged between 4 months 
and 60 months in which the children’s parent(s) or 
guardian(s) fill up a questionnaire. The questionnaire is 
comprised of five domains (communication, gross motor, 
fine motor, problem solving, and personal-social) with 
6 questions in each domain. Appropriate questionnaire 
was chosen in accordance to the child’s age, and the 
scores obtained from each domain were compared to the 
cutoff threshold of two standard deviations. If the score 
of any one of the five domains was below the threshold, 
the subject was diagnosed as having ‘suspected develop-
mental delay’ [2]. 

The National Health Screening Program for Infants 
and Children screens neurodevelopmental disorders in-
cluding developmental language disorders, which show 
isolated delay in the age-appropriate language skills 
[4]. Previous studies have reported the usefulness of K-
ASQ for screening of children with developmental delay 
[1,3,5]. However, other studies have reported on the low 
sensitivity of ASQ for screening for language delays, thus 
resulting in many false-negatives [6]. 

Other screening instruments have been developed 
globally to identify children with suspected speech and 
language delay. Among them, the short form of the Ko-
rean version of MacArthur-Bates Communicative Devel-
opment Inventories (M-B CDI-K) was readily available, 
and in our previous study, was verified as a reliable and 
valid screening test for language development delay in 
children [7]. 

This study was conducted to compare the communica-
tion domain of K-ASQ and the M-B CDI-K short form as 
a screening tool for developmental delay, particularly in 
the language domain.

MATERIALS AND METHODS

Between April 2010 and December 2013, children who 

visited to the Department of Physical Medicine and Reha-
bilitation or the Developmental Delay Clinic with a com-
plaint of delayed language development, were enrolled 
in this study. The children underwent a physical and 
neurologic examination conducted by a physiatrist, and 
screening and diagnostic tests were done. We excluded 
children above the age of 35 months and those who did 
not complete essential tests including K-ASQ, M-B CDI-
K, SELSI (Sequenced Language Scale for Infants), and 
PRES (Preschool Receptive-Expressive Language Scale). 
The study protocol was approved by the ethics committee 
of National Health Insurance Service Ilsan Hospital.

The M-B CDI-K short form is divided into two types: for 
children 9 to 17 months old, and the other is for children 
18 to 35 months old. This test is composed of under-
standing score, expressing score, and playing with things 
or grammar score [7]. These scores were judged as either 
‘high risk’ or ‘non-high risk’ by following the guideline. 
For the K-ASQ, age-matched questionnaire was chosen 
and conducted. The questionnaire scores were judged 
as ‘pass’ or ‘fail’, based on the comparison between the 
score of communication domain and cutoff value of less 
than two standard deviations. 

As diagnostic language assessment, SELSI or PRES was 
conducted based on their developmental age. When 
PRES was not adequate for some children with severe 
language delay, it was substituted by SELSI. The language 
developmental delay was defined as language age below 
two standard deviations when using SELSI, and language 
age was at least 1 year behind normal when using PRES 
[2,7,8,9].

In addition, children were evaluated with other diag-
nostic assessments such as the Bayley Scales of Infant 
Development II (BSID-II), the Korean Wechsler Pre-
school and Primary Scales of Intelligence (K-WPPSI), 
and Childhood Autism Rating Scale (CARS). Taking all 
the diagnostic tests and neurological examinations into 
consideration, the children were diagnostically classified 
as developmental language delay (DLD), global develop-
mental delay (GDD), intellectual disability (ID), cerebral 
palsy (CP), or autistic spectrum disorder (ASD). DLD 
was diagnosed when developmental delay was confined 
to language, and cognition or motor and social function 
were not affected. GDD or ID was defined as the child 
having a significant delay in two or more developmental 
domains, including gross or fine motor, speech/language, 
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cognitive, social/personal, and activities of daily living. 
ASD was diagnosed according to the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM)-IV.

RESULTS

This study included 206 children (142 male patients and 
64 female patients), with mean age of 29.7 months (Table 
1), of whom were diagnosed with DLD (79 children), 
GDD (or ID) (58 children), ASD (32 children), and CP (18 
children). For the sake of convenience, the children who 
had only gross motor delay were categorized as CP, and 
children with attention deficit hyperactivity disorder or 
childhood anxiety disorder who had no neurological or 
developmental abnormality were categorized as the nor-
mal development group (19 children). 

Of the 206 children, 178 were tested with SELSI and the 
other 28 children were tested with PRES. Based on the 
SELSI or PRES results, 172 children were diagnosed with 
language development delay, whereas 34 children had 
normal language development. The two screening tests 
and the diagnostic language assessments were compared 
in these children. Of the 172 children with language de-

velopmental delay on diagnostic language tests, M-B 
CDI-K short form found 165 (95.9%) children were high 
risk group, and the communication domain of K-ASQ 
found 132 (76.7%) children to have failed the exam. Of 
the 34 normal children based on diagnostic language 
tests, M-B CDI-K short form and the communication do-
main of the K-ASQ results were similar (Table 2).

The sensitivity and specificity of the M-B CDI-K short 
form, where the diagnostic language assessments were 
regarded as gold standard tests, were 95.9% and 82.4%, 
respectively. The sensitivity and specificity of the com-
munication domain of the K-ASQ were 76.7% and 85.3% 
respectively, resulting in significantly higher sensitivity of 
the M-B CDI-K short form (Table 3). The positive predic-
tive value and negative predictive value of the M-B CDI-
K short form were 0.96 and 0.82, respectively. The posi-
tive predictive value and negative predictive value of the 
communication domain of the K-ASQ were 0.96 and 0.42, 
respectively. The accuracies of those two screening tests 
were 94% for the M-B CDI-K short form, and 78% for the 

Table 1. General characteristics of subjects (n=206)

Characteristic No. (%)
Gender

   Male 142 (68.9)

   Female 64 (31.1)

Mean age (mo) 29.7

Diagnosis

   Developmental language disorder 79 (38.3)

   Global developmental delay 58 (28.2)

   Autism spectrum disorder 32 (15.5)

   Cerebral palsy 18 (8.7)

   Normal developing children 19 (9.2)

Table 2. Assessment results

Diagnostic language tests
M-B CDI-K SF Communication domain of the K-ASQ

High risk Non-high risk Fail Pass
Normal 6 28 5 29

Delay 165 7 132 40

M-B DCI-K SF, MacArthur-Bates Communicative Development Inventories short form; K-ASQ, Korean version of Ages 
and Stages Questionnaire.

Table 3. Comparison of results between M-B CDI-K SF 
and the communication domain of the K-ASQ 

M-B CDI-K SF
Communication 

domain of the K-ASQ
Sensitivity (%) 95.9 76.7

Specificity (%) 82.4 85.3

PPV 0.96 0.96

NPV 0.82 0.42

Accuracya) (%) 94.0 78.0

M-B DCI-K SF, MacArthur-Bates Communicative Devel-
opment Inventories short form; K-ASQ, Korean version of 
Ages and Stages Questionnaire; PPV, positive predictive 
value; NPV, negative predictive value; TP, true positive; 
TN, true negative; FP, false positive; FN, false negative.

a)Accuracy=
TP+TN

TP+TN+FP+FN
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communication domain of the K-ASQ (Table 3).
The screening strength of the two screening tests ac-

cording to final diagnosis were compared (Table 4). In 
DLD, GDD and CP groups, more children were screened 
out through M-B CDI-K short form than the communica-
tion domain of the K-ASQ. The sensitivity of M-B CDI-K 
short form was higher than the communication domain 
of the K-ASQ in DLD, GDD and CP groups (Table 5).

DISCUSSION

The prevalence of neurodevelopmental disorders in 
children is known to be about 16.8% [10]. It has been re-
ported that 5% to 8% of preschool children are diagnosed 
with delayed language development, and 41% of children 
who visit the children development clinic have language 
delay as their chief complain [11-15]. 

According to data from the Korea National Statistical 
Office in 2014, only 1.0% of children with ‘suspected de-
velopmental delay’ had been found through the National 
Health Screening Program for Infants and Children. 
This number is much lower than expected, and all kinds 
of influencing factors should be analyzed. These could 
include factors of interpreting the screening test, and 
factors of the screening test itself. Therefore, this study 
focused to find whether the screening test (K-ASQ) is ap-
propriate for detecting children with suspected develop-
mental delay, particularly in the language domain. 

Screening tests developed for early detection of lan-
guage developmental delay include the Clinical Linguis-
tic and Auditory Milestone Scale (CLAM), M-B CDI-K, 
M-B CDI-K short form, and SELSI [5,7,16,17]. The CLAM 
was developed by Dr. Capute in 1970s and standardized 
in the United States by Visintainer et al. [18]. However, 
till now, it has not been standardized in Korea. Only by 
professionally-trained speech therapists conduct SELSI, 
and it is an expensive and time consuming method. Reli-
ability and validity of the MB-CDI-K have been validated 
since 2003, and the short form of MB-CDI-K has been 
developed and used since 2008 [17,19]. 

In Korea, the K-ASQ is used as a screening test for de-
velopment in the National Health Screening Program 
for Infants and Children. The communication domain of 
the K-ASQ could be used for screening test of language 
developmental delay [20-22]. Although the K-ASQ has 
been reported to have high sensitivity and specificity as 
a screening test for developmental evaluation, no study 
has investigated sensitivity and specificity of the commu-
nication domain of K-ASQ. Therefore, the strength of this 
study lies in the fact that it provides sensitivity and speci-
ficity of the communication domain of the K-ASQ.

Table 4.  Assessment results according to final diagnosis 

Diagnosis
M-B CDI-K SF Communication domain of the K-ASQ

High risk Non-high risk Fail Pass
DLD 72 7 63 16

GDD 56 2 40 18

ASD 31 1 30 2

CP 10 8 2 16

Normal development 2 17 2 17

M-B CDI-K SF, MacArthur-Bates Communicative Development Inventories short form; K-ASQ, Korean version of Ages 
and Stages Questionnaire; DLD, developmental language disorder; GDD, global developmental delay; ASD, autism 
spectrum disorder; CP, cerebral palsy.

Table 5. Comparison of sensitivity between M-B CDI-K 
SF and the communication domain of the K-ASQ based 
on the final diagnosis

Diagnosis
Sensitivity (%)

M-B  
CDI-K SF

Communication  
domain of the K-ASQ

DLD 94.6 81.1

GDD 96.5 67.3

ASD 100 96.7

CP 88.9 22.2

Normal development 100 100

M-B CDI-K SF, MacArthur-Bates Communicative Devel-
opment Inventories short form; K-ASQ, Korean version of 
Ages and Stages Questionnaire; DLD, developmental lan-
guage disorder; GDD, global developmental delay; ASD, 
autism spectrum disorder; CP, cerebral palsy.
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Based on the results, the communication domain of the 
K-ASQ has a sensitivity (76.7%) and specificity (85.3%) 
that is sufficient to meet the criteria of useful screening 
test, which requires a sensitivity and specificity higher 
than 70%–80%. However, compared to the M-B CDI-K 
short form that has 95.9% and 82.4% of sensitivity and 
specificity, respectively, the communication domain of 
the K-ASQ has lower sensitivity despite similar specific-
ity. Therefore, the M-B CDI-K short form appears to be 
the more useful screening test for predicting language 
developmental delay than the K-ASQ. Moreover, the M-B 
CDI-K short form has a higher accuracy (94%) compared 
to the communication domain of the K-ASQ (78%), pro-
viding further evidence that M-B CDI-K short form is 
more efficient for screening language developmental de-
lay than the communication domain of the K-ASQ. 

The recently published systematic review for the US 
Preventive Services Task Force states that the M-B CDI 
and the Language Development Survey outperformed 
the ASQ communication domain [23]. In our study, M-B 
CDI-K short form is a more powerful screening test in 
DLD, GDD and CP groups. This means that for the child 
who just passed the developmental screening test in the 
National Health Screening Program for Infants and Chil-
dren, it is not possible to predict whether his or her lan-
guage development was screened sufficiently. 

The K-ASQ and the M-B CDI-K short form have the 
advantage that no professional training is required for 
the examiner, and it can be conducted within a short 
period of time with low cost. Both the K-ASQ and M-B 
CDI-K short form have already proven that they are reli-
able as well as valid [7,17]. Thus, they are ideal screening 
tests with various advantages for language development 
evaluation, though the M-B CDI-K short form has more 
advantages than the K-ASQ. 

Despite many advantages, the M-B CDI-K short form 
is not popular in the hospital setting in Korea. Taking 
the diagnostic speech and language assessments at a 
hospital is not easy because of the high costs and long 
waiting lists. If a physiatrist in an outpatient clinic could 
assess the screening test personally for the children with 
suspected language delay, it could be helpful to decide 
whether or not to take intervention.

Early diagnosis as well as early treatment in children 
with language developmental delay is crucial in optimiz-
ing outcome. Thus, it is important to select the children 

with language developmental delay as well as other neu-
rodevelopmental disorders. K-ASQ is a good screening 
tool for general developmental delay. However, for the 
children with isolated language delay, the screening po-
tential of K-ASQ might not be sufficient, and M-B CDI-K 
short form can be additionally implemented. 
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