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Objective: To determine the concurrent validity of the Ages & Stages Questionnaires, Third Edition, Thai-version (ASQ-3
Thai) with the Denver Developmental Screening Test II (DDST-II) and agreement between them in developmental status
screening in toddlers.
Material and Method: Children at the ages of 18, 24, and 30 months were enrolled. Each age group included 15 normal and
15 suspected cases. Participants were developmentally assessed by the DDST-II performed by a developmental pediatrician
(BS). Parents of the enrolled children simultaneously completed their toddler’s age-specific version of the ASQ-3 Thai
questionnaire. Concurrent validity of the ASQ-3 Thai with DDST-II was determined by descriptive statistics using the cross
tabulation technique. Kappa analysis was used to calculate agreement between the ASQ-3 Thai and DDST-II.
Results: A fair to moderate agreement (Kappa agreement = 0.338-0.606) was found between the ASQ-3 Thai and the DDST-
II. Sensitivity of the ASQ-3 Thai with DDST-II at the age of 18, 24, and 30 months were 66.7%, 88.2%, and 54.5%,
respectively. Specificity of the tool when compared to the DDST-II were 78.6%, 71.4% and 90.9%, respectively.
Conclusion: This was a preliminary study of the ASQ-3 Thai version for developmental screening in clinical setting. Due to
a fair to moderate agreement but low sensitivity between the ASQ-3 Thai and DDST-II, other validated tools should
accompany the clinical usage of the tool. Further investigations are needed to support its usage, particularly the validation of
the tool with other standardized developmental diagnostic tools.
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Developmental delay is a crucial problem in
pediatric health care. Pediatric health care professionals
and caregivers should understand the child’s
developmental processes and patterns to be able to
promote proper development and implement effective
interventions to help the child’s achieve their highest

developmental potential(1). Developmental assessment
can be made through appropriate surveillances and
screenings. The application of a standardized screening
tool into the routine developmental assessment can
help in early detection of children at risk for delays.

Generally, developmental screening tests
should be reliable and valid enough to detect a
deviation from normal trajectory(2-4). Broad-based
developmental screening tests, which are recommended
for developmental screening in young children should
include four developmental assessment domains
including fine and gross motor skills, language and
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communication, problem solving/adaptive behavior,
and personal-social skills(2). Currently, there is no ideal
standardized developmental screening test, which is
appropriate for developmental screening in all
populations. Tests with moderate sensitivity and
specificity at 0.7-0.8 are accepted for developmental
screening(2) sing in all population ed scel for concerned
developmental problem child.

In Thailand, Denver Developmental Screening
Test II (DDST-II) is widely used as a broad
developmental screening tool due to its good
psychometric properties. DDST-II has a good reliability
of 0.99+0.016 with sensitivity and specificity of 0.56-
0.8 and 0.43-0.80, respectively(2,5). However, not only
does the DDST-II needs a trained personal to be able
to use the tool properly, it also takes about 10-20 minutes
to apply(2). These factors can thus limit the use of this
screening tool in a busy pediatric outpatient clinic.

Ages & Stages Questionnaires, Third edition
(ASQ-3) is a parent-completed questionnaire that is
widely used in the United State of America. With its
good reliability, the ASQ-3 has been translated and
modified into several languages and are being used
across the world. The questions are organized into five
areas of developmental function: communication, fine
motor, gross motor, problem solving, and personal-
social, with sensitivity and specificity of 0.70-0.90 and
0.76-0.91 respectively(2,6,7). Furthermore, the uniqueness
and advantage of the ASQ-3 over other developmental
screening tools is that it can be used as a home-based
parental educational material to monitor their children’s
developmental milestones and promote healthy
progression.

The ASQ-3 Thai had been translated and
culturally modified by Dr. Prasong Saihong, Faculty of
Education Mahasarakham University, Thailand. In 2009,
the reliability and feasibility of the tool in early child
care setting had been studied by Dr. Saihong in the
northeastern part of Thailand(8). The moderate to good
internal consistency (Cronbach’s coefficient alpha 0.58-
0.89), strong test-retest reliability (percentage
agreements >90%) and fairly high inter-observer
reliability (Pearson’s coefficients correlation 0.76-0.86)
were reported from the study(8). The present study
showed that the ASQ-3 thai version has a good
psychometric property and can be used as a reliable
developmental screening tool in Thai children,
particularly in child care setting. However, the ASQ-3
Thai has not been validated in any other setting
particularly in a pediatric or developmental clinic which
may have a higher prevalence of the developmental

delays yet. Hence, the use of the tool in routine clinical
practice is still very limited despite having many
advantages over the other existing screening tools.

With its limiting data in clinical practice usage,
another study was required to determine the concurrent
validity of the tool including the agreement, sensitivity
and specificity of the tool with the previously
standardized screening tool that has been widely used
in pediatric clinical practice in Thailand: the DDST-II.

Material and Method
Developmental screening tests

DDST-II is a developmental screening tool that
includes 125 items of four screening areas. All items are
categorized into 25 personal social items, 29 fine motor-
adaptive items, 39 language items and 32 gross motor
items. The tool can be used periodically from newborn
period until at 6 years of age and for subsequent
developmental follow-up. In each screening session,
the items are progressively conducted until the child
failed to respond appropriately in 3 consecutive items
of each domain. Individual items are interpreted as
“advanced”, “normal”, “caution” or “no opportunity”.
The “suspected delay development” will be assigned
if a child receives at least 2 “caution” items and/or 1
“delay” item in any domain.

The ASQ-3 Thai consists of five
developmental screening domains including
communication, gross motor, fine motor, problem
solving, and personal-social. There are 21 aged-specific
version questionnaires that are designed to administer
at 2, 4, 6, 8, 9, 10, 12, 14, 16, 18, 20, 22, 24, 27, 30, 33, 36,
42, 48, 54 and 60 months old of age. Each questionnaire
contains 30 questions (6 for each sector). The child will
be assigned as “suspected delay development” if he/
she achieves the score less than the cutoff point which
is the score at two standard deviation below the mean
reference of the ASQ-3 english version.

The focus of the present study was on the
concurrent validity of the 18, 24, and 30 month age-
specific questionnaires of the ASQ-3 comparing with
the DDST-II. These age groups are the age when Thai
children visiting well child clinic for their routine
vaccination schedule.

In the present study, the authors were unable
to compare the ASQ-3 with the Bayley Scales of Infant
and Toddler Development (BSID) which is the current
gold standard in young children developmental
diagnosis due to limited time and resources. However,
the authors supposed that comparing a new tool
with an existing acceptable tool could provide relevant
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information to determine the usage and validity of
the new tool. Therefore, the authors decided to use the
DDST-II as the gold standard for the present study.

Although the DDST-II is a developmental
screening tool as well as the ASQ-3, it has been used
as a standard developmental screening tool in Thailand
for more than twenty years, we believe that if conducted
thoroughly by a trained and experienced examiner, the
DDST-II could be used as a standardized tool to
determine the concurrent validity of the new screening
tool (ASQ-3: Thai).

Population
The present study was performed in three

toddler age groups; 18, 24, and 30 months old. For each
age group, thirty children were enrolled, 15 suspected
developmental delay, and fifteen with normal
development.

The samples were selected from children
and parents who attended the well child clinic,
developmental and behavioral clinic, and general
pediatric outpatient clinic and inpatient pediatric wards
of Queen Sirikit National Institute of Child Health
(QSNICH) from January 1st to December 31st, 2012.
Informed consents for study participation were
obtained from parents. The present study was approved
by the QSNICH ethical committee for human subject
research.

Procedure
1. The parents filled the case record form

regarding the general demographic data including
child’s age and gender, parental age, education and
employment, number of family members and monthly
family incomes.

2. The researcher who is a developmental and
behavioral pediatrician (BS) and has been specially
trained in using the DDST-II assessed the child’s
developmental abilities by the DDST-II. After this stage,
the child was accordingly classified into suspected
developmental delay or typical normal development.
Duration of assessment was recorded.

3. The parents who completed the age specific
version of the ASQ-3 Thai: parents of 17 months through
18 months 30 days old child would complete the 18
months version of the ASQ-3 Thai, parents of 23 months
through 25 months 15 days old child would complete
the 24 months version of the ASQ-3 Thai, parents of 28
months 16 days through 31 months 15 days old child
would complete the 30 months version of the ASQ-3
Thai.

The time taken to complete the questionnaire
was also recorded by the researcher.

Statistical analysis
1. Descriptive statistics including percent,

mean and standard deviation were used for analyzing
population’s demographic data.

2. Kappa analysis measured agreement
between the ASQ-3 Thai and the DDST-II.

3. Cross tabulation was used for calculating
sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV), to determine the
concurrent validity of the ASQ-3 Thai with the DDST-
II.

4. Paired samples t-test was used to compare
the required administration time of both tools.

Results
There were 30 subjects in each age group

equally categorized by the DDST-II into suspected
developmental delay or typical normal development
equally. Approximately 60% of all participants were
males. An 80% majority lived in low to middle-income
families. About one third of parents had graduated
from universities with bachelor degree or higher. The
demographic data are described in Table 1.

The overall Kappa agreements between
ASQ-3 Thai and DDST-II was in the range of fair to
moderate agreement (0.338-0.606)(9). The highest Kappa
agreement was found in the 30 months old group, and
was lowest in the 24 months old group. In other words,
the agreements between both screening tools in the
18-month and 30-month-old age groups were in
moderate range, whereas the agreement between them
for the 24-month-old questionnaire was in the fair range
of agreement.

The validity of ASQ-3 Thai with DDST-II was
further determined by measuring the sensitivity and
specificity. Sensitivity and specificity were of 54.5-71.4
and 78.6-90.9 respectively. While the %PPV and %NPV
was at 66.7-90.9 and 68.8-83.3, respectively. The validity
and Kappa agreement for each age group are shown in
Table 2.

The conducting time for each developmental
screening procedure was recorded. The duration to
completed 18, 24 and 30 months version of ASQ-3 Thai
were 19.58+8.23, 17.68+7.71 and 17.95+6.40 minutes,
respectively. Developmental screening by the DDST-II
needed 15.67+8.51, 13.84+6.06, and 18.29+8.35 minutes
for 18, 24, and 30 months old groups, respectively. The
result showed that administration time of ASQ-3 Thai
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Demographic data 18 months, 24 months, 30 months,
n = 30 (%) n = 30 (%) n = 30 (%)

Gender
Male 18 (60) 19 (63.33) 18 (60)

Age (months) 18.07+0.62 24.50+0.73 30.32+0.71
Family members 3.91+0.85 4.32+1.42 3.94+0.94
Monthly family incomes

<40,000 baht 25 (83.33) 23 (76.67) 25 (83.33)
Father age (years) 35.63+10.10 34.05+6.49 34.06+9.13
Education

Primary school 3 (10) 1 (3.33) 2 (6.67)
Secondary school 10 (33.33) 14 (46.67) 10 (33.33)
Vocational certificate 3 (10) 1 (3.33) 11 (36.67)
 Bachelor degree and higher 14 (46.67) 14 (46.67) 7 (23.33)

Employment
Govern/state enterprise 2 (6.67) 7 (23.33) 8 (26.67)
Non-government 10 (33.33) 5 (16.67) 7 (23.33)
Others 18 (60) 18 (60) 15 (50)

Mother age (years) 30.04+7.12 30.50+6.89 30.06+6.82
Education

Primary school 0 (0) 5 (16.67) 2 (6.67)
Secondary school 14 (46.67) 10 (33.34) 8 (26.67)
Vocational certificate 3 (10) 3 (10) 7 (27.33)
Bachelor degree and higher 13 (43.33) 12 (39.99) 13 (43.33)

Employment
Govern/state enterprise 3 (10) 3 (10) 4 (13.34)
Non-government company 7 (23.34) 8 (26.67) 7 (23.33)
Others 20 (66.66) 19 (63.33) 19 (63.33)

Table 1. Demographic data of study participants

Validity and agreement Sensitivity (%) Specificity (%) % PPV % NPV Kappa

18 months old 66.7 88.2 75.0 83.3 0.564
24 months old 54.5 78.6 66.7 68.8 0.338
30 months old 71.4 90.9 90.9 71.4 0.606

Table 2. Sensitivity, specificity and agreement of ASQ-3 Thai with DDST-II

was statistically significant higher than DDST-II in 24
months old group as described in Table 3.

Discussion
Although the DDST-II and the ASQ-3 have

many different aspects in term of administration and
scoring system, the four developmental domains of
DDST-II and the five domains of ASQ-3 Thai were
comparable as shown in Table 4.
            Upon detailed analysis of the result of using
both tools, we found the highest correlation in gross
motor domain between the tools. The language (DDST-

II)/communication (ASQ-3 Thai) and personal-social
(DDST-II)/personal-social (ASQ-3 Thai) domains were
correlated less than the motor domains.
             Therefore, the authors suspect that  the
differences of equivalent domains from both
developmental screening tools particularly in
communication section, which was quite significant in
the 24-month-old, may be the cause of the disagreement
along standards for strength of agreement for the
Kappa coefficient(9) between these two studied tools.
When comparing the studied results with previous
studies from other Asian countries, the authors found
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DDST-II domains ASQ 3 domains

Personal-social Personal-social
Fine motor-adaptive Fine motor and problem solving
Language Communication
Gross motor Gross motor

Table 4. Equivalent domains between DDSTII and ASQ-3

Administration time ASQ-3 Thai (minutes + SD) DDST-II (minutes + SD) p-value*

18 months 19.58+8.23 15.67+8.51 0.093
24 months 17.68+7.71 13.84+6.06 0.013*
30 months 17.95+6.40 18.29+8.35 0.830

Table 3. Administration time for developmental screening by the use of ASQ-3 Thai  and DDST-II

wide range of agreement. In 2011, Ga et al(10) examined
the agreement between ASQ-3 and DDST-II in Korean
children. They reported a fair to good strength of
relationship (Kappa agreement = 0.442) between the
tools. However, in 2010 Shahshahani et al(11) found a
weak estimated consistency coefficient (consistency
coefficient = 0.21) of both tools in developmental
screening of Iranian children. Nevertheless, the two
mentioned studies were conducted in different
populations from our study. Children in both studies
were enrolled from birth through 6 years old, whereas
the present study focused only on the 18, 24 and 30
months old children, which are the age groups that the
American Academy of Pediatrics (AAP) recommended
for formal developmental screening(2,12,13).

The fair to moderate Kappa agreement of the
ASQ-3 Thai with the DDST-II was also reported in
another study to determine the concurrent validity
between the tools in 36, 48, and 60 month old Thai
children(14). However, previous studies have also
investigated the correlation of other developmental
screening tools such as the Parent’s Evaluation of
Developmental Status (PEDS)(6,15) and demonstrated an
agreement between the DDST-II and the PEDS in the
same range. These findings demonstrated that different
screening tool may produce diverse screening
outcomes.

The sensitivity and specificity of the ASQ-3
Thai with the DDST-II were 54.5-71.4% and 78.6-90.9%,
respectively. Since the acceptable sensitivity and
specificity levels are between 70-80%(2,12,13), the
sensitivity from the present study was relatively low,
but the specificity was in acceptable range.

The child who was “suspect delay” by the

DDST-II may not be  identified as delay by the ASQ-3
Thai, but if the child was normal screening by the
DDST-II, he was more likely to be screened as normal
by the ASQ-3 Thai as well (specificity level of 78.6-
90.9%). Therefore, the ASQ-3 Thai may be acceptable
as a developmental screening tool for Thai children
with high specificity and good enough sensitivity.
However, comparing the results from these two
screening tools with the gold standard of
developmental assessment is recommended particularly
in suspected developmental delay children.

The positive predictive values (%PPV) and
negative predictive values (%NPV) of the ASQ-3 Thai
with the DDST-II were 66.7-90.9 and 68.8-83.3,
respectively. The differences in the prevalence rates of
a disorder in diverse population have a vast effect on
the predictive value of a screening tool in clinical
application(17-19).

Since the prevalence of developmental delay
in the studied population was at 50 percent in
accordance to the purpose and the design of the study
to determine the validity of the tool, whereas the
estimated prevalence rate of developmental delays in
preschoolers in Thai is about 3-10 percent. Hence,
application of the current %PPV and %NPV to another
population should be done with caution(14,16).

Child development is a dynamic process. All
children should receive developmental screening with
standardized tool to detect developmental disorders(2).
Developmental screening is a very crucial in promoting
mentally healthy children. Pediatricians should have
knowledge regarding the psychometric properties of
the selected tools. Besides, the specific characteristic
of each screening tool should be considered because
different tools have different strengths and weaknesses
and have been designed to detect specific
developmental problems. Moreover, developmental
screening in children under the age of 6 years should
be periodically performed in order to identify children
at risk for developmental disorders in clinical practices.
Efficient assessment will lead to effective early
intervention, which will help children achieve their
maximum developmental potentials.



J Med Assoc Thai Vol. 97 Suppl. 6  2014                                                                                                                  S11

Limitations
1) The calculated sample sizes for obtaining

90% confidence interval (CI) were 350 participants in
each age group. However, due to limited time to conduct
the study, the authors could recruit only 30 participants
for each group. This undersized studied population
may have some effect on the study outcomes.

2) The ASQ-3 was originally designed to be
filled out by parent while observing their child in home
setting over a period of time. However, due to
implementation difficulties, the ASQ-3 Thai in this study
had to be introduced to the participants during their
hospital visitation with limited time to complete the
questionnaires. Parental access to the ASQ-3 Thai
before visitation may have improved the accuracy of
data because they would have had adequate time to
learn about the questionnaires and observe their child’s
behaviors accordingly.

3) Cross cultural limitation is a common
obstacle in translating and applying Western-designed
questionnaires into non-English speaking country with
different cultural background. For instance, the ASQ-3
has some questionnaire items, which may not be
applicable in some Thai families such as “Can your
child string small items such as beads, macaroni, or
pasta ‘wagon wheels’ onto a string or shoelace?” This
type of culture-bound question may not elicit a prompt
or accurate response from the parents since they may
never have experienced this activity before hand.
Distributing the questionnaire prior to clinical visitation
for practicing and behavioral observations would help
to elicit a more accurate developmental level.

Suggestions
In some countries, the ASQ-3 system of

developmental screening is highly flexible and can be
provided via many methods such as mailing out, online,
telephone interview, home visit or on site(7). In general,
the time to complete the questionnaire is about 10-15
minutes while the average time for the DDST-II is 10-20
minutes(2). In contrast, this study provided the ASQ-3
Thai to parent only at developmental and behavioral
pediatrics service office and the questionnaires were
completed by the parents during the first visit. They
had very few chances to learn about the items and took
a relatively longer time to complete. The ASQ-3 Thai
conduction time tended to be longer than the DDST-II.
A flexible administration module should be developed
systemically to improve the accessibility and the
accuracy of the screening outcome including an
effective use of time needed to complete the

questionnaire.
The use of the ASQ-3 Thai as a developmental

screening tool may be initially accompanied by other
validated screening tools. Further larger investigations
should be conducted for obtaining more evidence-
based application of the tool clinically. Previous studies
from many countries including China, South Korea,
Iran, Norway, Netherland, Canada and Australia have
demonstrated the benefits of the ASQ-3 in
developmental screening across different languages
and cultural backgrounds(10,11,20-26).

Future research comparing the ASQ-3 Thai
with other diagnostic tool such as the BSID should be
conducted in order to gain more insight in the clinical
use of the ASQ-3 Thai version in Thai children.

Conclusion
The present study is one of the recent few

clinical studies of the ASQ-3 in Thailand. Its concurrent
validity with the DDST-II was in the range of general
acceptable levels for developmental screening with the
high specificity in all age groups. The authors had also
found the fair to moderate agreement among the tools.
Nevertheless, using the ASQ-3 Thai for developmental
screening should be paired with other validated tools
to improve the clinical accuracy of the tool.
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