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ABSTRACT

Background: Developmental coordination disorder (DCD) manifests with clumsiness 
and affects children’s daily activities, academic achievement, peer acceptance, 
and self-esteem. Early identification and intervention are crucial for improving 
quality of life. There is no screening test for DCD in Thailand. The 2007 revised 
version of the Developmental Coordination Disorder Questionnaire (DCDQ’07) is 
a caregiver-report screening test for 5 to 15-year-old children globally used with 
good sensitivity and specificity.

Objectives: To translate and validate the Thai version of the DCDQ’07 (DCDQ-T), 
assessing its content validity, internal consistency, test-retest reliability, and inter-rater 
reliability.

Materials and methods: After receiving permission from the original questionnaire 
developer, forward and backward translation processes were performed. The  
content validity index (CVI), consisting of item-level CVI (I-CVI) and scale-level CVI, 
universal agreement method (S-CVI/UA), was evaluated by five experts. Reliability 
was examined by internal consistency in 88 caregivers of 6 to 12-year-old students 
without the diagnosis of visual impairment, intellectual disability, and neurologic 
problems that influence movement, in a primary school in Bangkok, Thailand. 
Test-retest reliability was investigated three months apart in 85 caregivers. Inter-rater 
reliability was investigated in 20 pairs of both parents-teachers and parents-parents.

Results: Both the I-CVI and S-CVI/UA of DCDQ-T were 1.0. The internal consistency 
showed a Cronbach’s alpha of 0.888. The intraclass correlation coefficient of 
test-retest reliability was 0.573. Inter-rater reliability between parents and teachers, 
and parents and parents were 0.199, and 0.149, respectively.

Conclusion: DCDQ-T demonstrated an excellent CVI, good internal consistency, 
moderate test-retest reliability, and poor inter-rater reliability. Therefore, DCDQ-T 
could be a useful DCD screening tool for 6 to 12-year-old Thai children. However, 
a study on its repeatability and the degree of agreement among raters is further 
required.
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Introduction
	 Developmental coordination disorder (DCD) is a 
neurodevelopmental disorder related to movement 
and coordination presented as clumsiness. The overall 
prevalence of DCD in school-aged children is 5-6%.1,2 
However, there are different results in studies from 
different countries. In the UK, the prevalence of DCD in 
7-year-olds was 3%.3 In Sweden, a study found a 4.9% and 
8.6% prevalence of severe and moderate DCD in 7-year-old 
children, respectively.4 In Thailand, a study found that 
10.83 % of 3- to 6-year-old children were suspected of 
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having DCD.5 In contrast, a study in India showed only 0.8% 
prevalence of DCD.6 DCD is often found to be a coexisting 
condition with other neurodevelopmental disorders.7 
International studies demonstrated that DCD was found 
in 30-50% of children and adolescents with attention-
deficit/hyperactivity disorder (ADHD),8 up to 70% of 
those with language problems,9 17.8% of those with 
learning disabilities,10 and 79% of children with autism 
spectrum disorder.11 A study from Thailand found a 35.3 
% comorbidity of DCD in 6- to 17- year- old children and 
adolescents with ADHD.12

	 Poor coordination and clumsiness in DCD negatively 
affect the child’s academic function, participation in 
activities of the same age group, and acceptance by 
friends.13 Its impacts can be far beyond the motor domains. 
Research found that children with DCD demonstrated 

poorer self-regulation and working memory than typical 
children.14,15 These disadvantages can aggravate the child’s 
academic underachievement and relationship problems 
with peers; and contribute to their psychological and 
behavioral complications including low self competence, 
social isolation, anxiety, depression, and aggressive 
behavior.13 Early diagnosis and prompt intervention 
for DCD are crucial to improve the child’s quality of life 
since it has positive effect on motor function and skill 
performance, which lead to restore self-esteem and 
mental health status.11

	 Currently, DCD is diagnosed by the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) 
criteria (Figure 1) using information from developmental 
history, medical history, physical examination, school 
report together with standard test assessment.1,11  

Figure 1. DSM-5 diagnostic criteria for developmental coordination disorder.

	 The standard tests widely used for the diagnosis of 
DCD are the Movement Assessment Battery for Children, 
3rd Edition (MABC-3)16  which takes 30 minutes to complete, 
and the Bruininks Oseretsky Test of Motor Proficiency, 3rd 
Edition  (BOT-3),17 which takes 50-90 minutes to administer. 
Both tests are limited to certified medical personnel such 
as psychologists, occupational or speech therapists.
	 The Developmental Coordination Disorder Questionnaire 
(DCDQ) is a free online questionnaire developed by Wilson 
BN, et al. in 2000 and was revised in 2007 (DCDQ’07) for 
DCD screening in 5 to 15 years old children.18 This 10- 
to 15-minute parent questionnaire is time-saving and 
accessible. So, it is widely used and was translated into 
many languages such as Turkish,19 French European,20 
French Canadian,21 German,22 and Korean.23 
	 As previously mentioned, DCD is prevalent in Thai 
children; however, the unique cultural context in Thailand—
characterized by lower participation in structured physical 
activities and team sports24—may mask the early signs 
of DCD, thereby delaying necessary interventions. This 
underscores the importance of a culturally adapted 
screening tool that can early and accurately identify DCD 

in Thai children. In addition, the implementation of a 
valid screening instrument tailored to the Thai population 
would facilitate better allocation of healthcare resources, 
promote targeted early interventions, and ultimately 
contribute to improved long-term developmental 
outcomes.
	 The DCDQ’07 contains 15 items in a paper-based 
format that takes caregivers minimal time to complete. It 
is a convenient screening tool which is practical for clinical 
use in Thailand. Therefore, this study aimed to translate 
the DCDQ’07 into Thai language and to test the validity 
and reliability of the DCDQ-Thai version (DCDQ-T). We 
specifically focused on the elementary school children (6 
to 12 years old) because the participants were recruited 
from an elementary school, which comprised students 
within this age range. Although the original DCDQ’07 is 
designed for 5- to 15-year-old children, our sample reflects 
the practical age range in the Thai school system where 
early identification of the DCD is most feasible. This study 
could also serve as a foundation for future research to 
further refine DCD screening and intervention strategies 
in Thai context. 
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Materials and methods
Study design and participants
	 This study was approved by the Ethics Committee 
of the Human Research Protection Unit at the Faculty 
of Medicine of Siriraj Hospital, Mahidol University, COI 
number Si158/2023. Informed consent was signed before 
collecting research data.
	 This questionnaire-based, cross-sectional research 
included caregivers of the students who studied at an 
elementary school (grades 1-6) in Bangkoknoi District in 
Bangkok, Thailand. As this elementary school included 
exclusively grades 1 to 6, the students’ age range in this 
study was 6 to 12 years old. The recruitment period was 
from May to August 2023. Children who were diagnosed 
with intellectual disability, visual impairment that cannot 
be corrected with eyeglasses, neurologic problems such 
as cerebral palsy, muscular dystrophy, and degenerative 
disorders; and caregivers who cannot read Thai were 
excluded. The sample size of 87 was calculated based 
on the Cronbach’s alpha coefficient of the original 2007 
revised version of Developmental Coordination Disorder 
Questionnaire (DCDQ’07), which was 0.94,18 and the 
confidence level of 0.95 with an error of 0.05. To minimize 
bias, students were included by stratified randomization 
from every grade of the school.

Instrument
	 The DCDQ’07 is developed for caregivers of 5- 
to 15-year-old children. It consists of 15 Likert scale 

questions (score of 1 = not at all like your child to score 
of 5 = extremely like your child) comparing children’s 
motor abilities with their equivalent age peers. The 
questionnaire is divided into three parts which are motor 
control during movement such as ball catching (6 question 
items), fine motor/handwriting such as paper cutting (4 
question items), and general condition such as clumsiness 
(5 question items). The range of the score is 15 to 75. 
Lower scores suggest the presence of developmental 
coordination disorder (DCD), while higher scores do not. 
The cutoff points are different between three age groups, 
which are 5 years to 7 years and 11 months, 8 years to 9 
years and 11 months, and 10 years to 15 years. The cutoff 
score increases with increasing age as shown in Table 1. 
The DCDQ’07 shows excellent psychometric properties18 
including strong internal consistency with the Cronbach’s 
alpha of 0.94. Favorable concurrent validity demonstrated 
by its statistically significant correlation with standard 
motor ability test (Movement Assessment Battery for 
Children; MABC, and Test of Visual-Motor Integration)
which are r=-0.55, and r=0.42, respectively. The overall 
sensitivity is 84.6% and the specificity is 70.8%.18  
	 In this study, the original cut-off scores (Table 1) were 
used as a provisional reference to provide basic guidance 
to caregivers whose children scored within the at-risk 
range. These scores were not used for diagnostic purposes 
but rather as an initial indicator for recommending motor 
and coordination skills support.  

Table 1. Interpretation of the cut-off scores of the 2007 revised version of Developmental Coordination Disorder 
Questionnaire. 
Age range (years) Indicative or suspicious of DCD DCD is unlikely
5 years to 7 years 11 months 15-46 47-75
8 years 0 months to 9 years 11 months 15-55 56-75
10 years 0 months to 15 years 15-57 58-75

Note: DCD: developmental coordination disorder.

Procedures
Translation process and validity testing 
	 The DCDQ’07 was translated into Thai language 
after obtaining permission from the original developer. 
The translation process was adapted from standard 
guidelines for cross-cultural adaptation.25 Initially, forward 
translation was independently performed by two bilingual 
translators who are fluent in both Thai and English, one 
being a developmental and behavioral pediatrician who 
expertizes on developmental disorders and experienced 
in medical and psychological instruments; and the other 
being a professional translator experienced in working 
in both Thailand and other countries. Afterward, these 
translators collaboratively reviewed their translations in a 
consensus meeting to synthesize into a single preliminary 
Thai version. An independent bilingual translator, who is 
fluent in both Thai and English and certified for working 
as an international schoolteacher, and who had no prior 
knowledge of the original DCDQ’07, conducted backward 

translation into English. Next, an expert committee 
including pediatricians and occupational therapists 
reviewed and made the consensus to all translated 
versions. Finally, the backward-translated version was 
approved by the original developer to ensure equivalence 
and adherence to the original questionnaire.
	 The content validity was measured by three 
developmental and behavioral pediatricians and two 
occupational therapists. The content validity index (CVI) 
was tested for the item-level content validity index (I-CVI) 
and the scale-level content validity index, universal 
agreement method (S-CVI/UA). The I-CVI was calculated 
from the number of the experts who rated the item as 
“quite relevant” and “highly relevant” for each question 
item divided by the number of all experts. The range of 
the value of I-CVI is 0 to 1. The S-CVI/UA was computed 
from dividing the sum of all question items that I-CVI value 
is 1 by the number of all items. The S-CVI/ UA values also 
range from 0 to 1. 
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Reliability testing process
	 The internal consistency of the questionnaire was 
evaluated by Cronbach’s alpha coefficient. Test-retest 
reliability was performed in the same parent of the entire 
sample at the beginning of the study and three months 
apart. Parents and homeroom teachers of twenty students 
were stratified randomized from three age groups (6 - <8, 
8 - <10, and 10-12 years old) by quota which were 8, 6 and 
6 students, respectively. They were evaluated for inter-
rater reliability between parent-teacher and parent-parent 
pairs. The weight and height of the children were collected 
to calculate BMI and converted to the BMI z score, and 
then categorized as normal (BMI z score between 1SD and 
-2SD), overweight (BMI z score more than +1SD), and thin 
(BMI z score less than -2SD) according to WHO BMI-for-ages 
cut-offs.26 Information was also collected about physician 
diagnoses of underlying medical conditions, learning 
disorder (LD), and attention-deficit/hyperactivity disorder 
(ADHD), as well as parent/teacher reports regarding the 
child’s Thai and English literacy, and behavioral problems, 
including aggression and anxiety. At the end of the study, 
the caregivers of the children identified as potentially 
having DCD, based on the original questionnaire’s cutoff 
point, received guidance in motor and coordination skills 
practice. 

Data analysis 
	 The data was analyzed using IBM SPSS Statistics 
22 (SPSS Inc., Chicago, IL, USA). The participants’ 
characteristics were described by descriptive statistics. 

The numbers and percentage were used to describe the 
categorial variables. Mean and standard deviation were 
used to present normal distributed data. Cronbach’s 
alpha coefficient was analyzed to indicate the internal 
consistency of the questionnaire, which 0.9 and above 
reflects excellent, 0.8 - <0.9 reflects good, 0.7 - <0.8 
reflects acceptable, 0.6 - <0.7 reflects questionable, 0.5 - 
<0.6 reflects poor, and <0.5 reflects unacceptable internal 
consistency, consecutively.27 The intraclass correlation 
coefficient was calculated to indicate the intra-rater (test- 
retest) and inter-rater reliability, which 0.9-1 describes 
as excellent, 0.75 - <0.9 describes as good, 0.5 - <0.75 
describes as moderate, and less than 0.5 describes as poor 
reliability, consecutively.28 Difference of the mean of the 
DCDQ-T scores between boys and girls were analyzed by 
independent T test. 

Results
	 Ninety caregivers completed the Thai version of 
the Developmental Coordination Disorder Questionnaire 
(DCDQ-T). Two children with the diagnosis of intellectual 
disability were excluded. Information from 88 participants 
was analyzed for internal consistency. Demographic data 
from these 88 participants are exhibited in Table 2. Of 
the 88 participants, three were withdrawn because of the 
refusal to fill out the questionnaire 3 months later. As a 
result, a total of 85 were examined for 3-month test-retest 
reliability. Twenty pairs of parents and teachers were 
investigated for inter-rater reliability between two parents 
and between parent and teacher. 
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Table 2. Demographic data of children (N=88).
Characteristics Number (%)
Child’s sex     
	 - Boys 43 (49)
	 - Girls 45 (51)
Child’s age
	 - 6 years 0 months to 7 years 11 months 32 (36.4)
	 - 8 years 0 months to 9 years 11 months 28 (31.8)
	 - 10 years 0 months to 12 years 11 months 28 (31.8)
Term birth
	 Preterm 3 (3.4)
Birth weight (N=71)
	 <2,500 gm 8 (11.3)
	 2,500-4,000 gm 62 (87.3)
	 >4,000 gm 1 (1.4)
BMI (N=61)    
	 - Overweight 20 (32.8)
	 - Normal 37 (60.7)
	 - Thin 4 (6.5)
Underlying conditions     
	 - None 74 (84.1)
	 - ADHD 1 (1.1)
	 - LD 5 (5.7)
	 - Medical illnesses 8 (9.1)
Behavioral problems     
	 - None 83 (94.3)
	 - Aggression 4 (4.6)
	 - Anxiety 1 (1.1)
Learning problems   
	 - None 84 (95.5)
	 - Thai literacy 3 (3.4)
	 - English literacy 1 (1.1)
Caregivers   
	 - Parents 67 (76.1)
	 - Grandparents 19 (21.6)
	 - Others 2 (2.3)

Note: ADHD: attention-deficit/hyperactivity disorder, LD: learning disorder.

	 The content validity index (CVI) of DCDQ-T was 
reported in Table 3. At the first round, all experts rated 
10 question items as “highly relevant”, and 5 as “quite 
relevant” and suggested some minor wording adjustments. 
As a result, the I-CVI at the first round was 1.0. After these 
5 quite relevant items were changed according to experts’ 
suggestion, all of them were rated as “highly relevant”. 
Some items were adapted for Thai culture. For example, 
the example of the activity “building a cardboard or 

cushion fort” in item No.6 was removed because these 
activities are uncommon for Thai children. For item No.14, 
the idiom “a bull in a China shop”, which is not used in 
Thailand, was replaced with “clumsy movement and trend 
to break things” which is more straightforward for Thai 
parents. The final validity indexes of the content were 
1.0, which indicated acceptable validity, for both I-CVI and 
S-CVI/UA (Table 3). 
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	 Cronbach’s alpha coefficient; Cronbach’s alpha if 
item deleted; the intraclass correlation coefficient for test-
retest reliability; and for inter-rater reliability between 
two parents, and between parent and teacher were 
demonstrated in Table 3. The Cronbach’s alpha if each item 
deleted, which was slightly varies from 0.888, indicates 
that no item was needed to be deleted. The mean and 

standard deviation of the DCDQ-T subscale and total scores 
categorized by age group and gender are demonstrated in 
Table 4. Although girls gained significantly higher mean 
fine motor/handwriting subscale scores than boys, there 
were no significant difference of the mean total DCDQ-T 
scores between genders (Table 4).

Table 4. Mean subscale and total scores of the Developmental Coordination Disorder Questionnaire, Thai version of 
each age group, classified by gender.
Age group and DCDQ-T scores All participants 

(N=88)
Boys 

(N=43)
Girls 

(N=45)
 p value

6 years 0 months to 7 years 11 months (N=32)
     Control during movement 21.7+3.6 20.6+3.9 22.6+3.2 0.122
     Fine motor/ handwriting 15.1+3.3 13.7+3.4 16.2+2.8 0.029*

     General coordination 18.1+3.7 17.9+3.3 18.3+4.1 0.798
     Total score 54.8+9.9 52.1+9.9 56.8+9.6 0.193
8 years 0 months to 9 years 11 months (N=28)
     Control during movement 22.3+4.0 22.1+3.4 22.6+4.8 0.704
     Fine motor/ handwriting 14.9+2.5 13.9+2.2 16.3+2.7 0.012*

     General coordination 18.8+3.3 17.8+3.3 20.1+2.9 0.054
     Total score 55.9+8.7 53.6+7.6 59.0+9.5 0.105
10 years 0 months to 12 years 11 months (N=28)
     Control during movement 23.0+4.6 24.5+3.8 21.6+4.9 0.090
     Fine motor/ handwriting 15.9+3.1 15.5+2.3 16.3+3.4 0.541
     General coordination 19.7+3.6 19.2+3.9 20.1+3.4 0.517
     Total score 58.3+9.3 59.1+7.5 57.6+10.8 0.667

Note: Data were presented as mean±SD, *p<0.05.

Discussion
	 This study is the first to translate and validate the 
2007 revised version of Developmental Coordination 
Disorder Questionnaire (DCDQ’07) into Thai, providing 
the first standardized screening tool for developmental 
coordination disorder (DCD) in Thailand. The availability 
of a validated Thai version can facilitate early detection 
and intervention for children at risk, which was previously 
limited due to the lack of culturally adapted tools.
	 To the best of our knowledge, although there were 
plenty of information about construct and concurrent 
validity analyses from the original DCDQ’07,18 and previous 
translation studies of the DCDQ’07,20-22 there was no data 
regarding content validity index (CVI) in prior cultural 
adaptations. The DCDQ-T demonstrated excellent content 
validity (I-CVI and S-CVI/UA=1.0), suggesting strong 
agreement among experts. The perfect I-CVI and S-CVI/
UA values indicate that all five experts consistently judged 
each item as highly or quite relevant to the construct 
of developmental coordination disorder. This suggests 
that the DCDQ-T comprehensively reflects the targeted 
domains of motor control, fine motor skills/handwriting, 
and general coordination, as defined by the DSM-5 criteria 
for DCD and international guidelines. In particular, the 
expert panel—comprising developmental and behavioral 

pediatricians and occupational therapists—ensured that 
the items were culturally and clinically relevant within 
the Thai context. For example, modifications made to 
item examples (e.g., replacing “a bull in a China shop” 
with a culturally understandable phrase) enhanced item 
clarity without altering the underlying construct. This 
process reinforces the content validity by ensuring both 
conceptual and cultural alignment between the original 
and translated versions. Therefore, the DCDQ-T appears 
to be an appropriate instrument for assessing motor 
coordination difficulties among Thai children.
	 The internal consistency was good (Cronbach’s 
alpha=0.888), comparable not only to the original 
DCDQ’07 (α=0.94),18 but also to previous adaptations such 
as the Turkish (α=0.890),19 German (α=0.891),22 and French 
Canadian (α=0.949)21 versions. The test-retest reliability 
was moderate (ICC=0.573), indicating that caregivers provided 
relatively stable responses over time. The test-retest 
reliability ICC of the DCDQ-T is less than those of the French 
Canadian, French European, and Turkish version (0.8-
1.00).19-21 However, the interval for test-retest reliability of 
the DCDQ-T was 3 months apart, while the one of other 
versions was 5-30 days. The inter-rater reliability of the 
DCDQ-T was poor between two parents (ICC=0.149) and 
between parents and teachers (ICC=0.199), which can 
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reflect the difference of Thai parents’ and Thai teachers’ 
perception and interpretation of their children’s motor 
abilities, however, there were no previous studies 
investigated inter-rater ICC of the original DCDQ’07 and 
other adaptations. The low inter-rater reliability of the 
DCDQ-T may be explained by Thai cultural context that the 
children, especially in urban areas, tend to participate less 
in team sports and outdoor physical activities than their 
Western counterparts.24 This may limit exposure to tasks 
assessed by the DCDQ-T, such as throwing or catching a 
ball. Moreover, the noticeability of these tasks may vary 
across settings (e.g., home vs. school) and raters (e.g., 
parents vs. teachers). This underscores the need for 
population-specific cutoff scores and further investigation 
into strategies to improve inter-rater agreement, such as 
rater training or structured observation guidelines.
	 Consistent with the original DCDQ’07,18 the DCDQ-T 
scores showed an increasing trend with age, reflecting the 
natural progression of motor development in children. This 
similar trend suggested that the tool effectively captures 
age-related improvements in motor coordination. There 
was no gender effect on total DCDQ-T score which is 
consistent with the original DCDQ’07,18 French European,20 
and French Canadian21 versions. The finding that the girls, 
whose age group were 6-<8, and 8-<10 years old, gained 
significantly more mean DCDQ-T scores than boys in fine 
motor/ handwriting subscales is compatible with one 
previous study which demonstrated that pre-adolescent 
girls demonstrated better manual performance than 
their same-age boy peers.29 However, there were no 
information regarding gender difference in DCDQ subscale 
scores in the either original English version of DCDQ’07 or 
other translated languages.

Limitations
	 The strengths of this study include an adequate 
sample size for validity testing, which aligns with 
prior DCDQ’07 validation studies. The use of stratified 
randomization reduced selection bias, ensuring balanced 
age representation throughout all grades in the school. In 
addition, the low dropout rate minimized potential bias 
from missing data.
	 Several limitations were acknowledged. Since the 
constraints of our study context, this study was adapted 
from the Beaton’s guideline for cross-cultural adaptation.25 
This led to two main deviations from the guideline. 
The backward translation used only one professional 
translator, and we did not pilot the Thai version with a 
small group of parents before the whole data collection. 
However, the approval of the back-translated version 
from the original developer of the DCDQ’07 questionnaire 
and excellent content validity could imply the quality of 
the translation. This study conducted in an elementary 
school whose students’ age range is 6-12 years, which 
did not fully cover the 5-15 years targeted by the original 
DCDQ’07, and could lead to limiting generalizability. 
Additionally, the sample was drawn from an urban 
school, potentially excluding rural children with different 
activity patterns. Finally, socioeconomic status, which 

may influence parental observations and responses, was 
not assessed. Future studies should expand the sample 
to include younger and older children and consider the 
influence of socioeconomic factors on DCDQ-T responses. 
Moreover, more psychometric properties including 
concurrent and construct validity, sensitivity, specificity; as 
well as culturally appropriate cut-off scores for the DCDQ-T 
should be established.

Conclusion
	 The Developmental Coordination Disorder Questionnaire, 
Thai version could be beneficial to screen for developmental 
coordination disorder in 6- to 12-year-old Thai children due 
to its good validity, good internal consistency, moderate 
test-retest reliability, and poor inter-rater reliability. 
Further studies are required to investigate its repeatability 
and inter-rater agreement.

Ethical approval
	 This study was approved by the Ethics Committee 
of the Human Research Protection Unit at the Faculty 
of Medicine of Siriraj Hospital, Mahidol University, COI 
number Si158/2023.

Funding
	 This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-
profit sectors.

Conflict of interest
	 The authors declare no conflict of interest

CRedit authorship contribution statement 
	 Natewimon Nantiwat: methodology, investigation, 
formal analysis, data curation, writing: original 
draft; Sureelak Sutchritpongsa: validation, project 
administration; Amornrat Penphattrarakul: visualization, 
writing: review and editing; Prakasit Wannapaschaiyong: 
resources, writing: review and editing; Nattha Ketudat: 
resources, validation; Pat Rojmahamongkol: conceptualization, 
supervision, formal analysis, writing: review and editing

Acknowledgements 
	 The authors gratefully acknowledged Professor 
Brenda N. Wilson for the permission to translate the 
2007 revised Developmental Coordination Disorder 
Questionnaire (DCDQ) into Thai language; Mr. Chotchana 
Photinil from the Department of Pediatrics, Faculty 
of Medicine, Siriraj Hospital, Mahidol University and 
Dr. Sasima Tongsai, PhD from Siriraj Research Data 
Management Unit for their helping with statistical analysis; 
and Dr. Mark Simmerman for English language editing.

References
[1]	 American Psychiatric Association. Diagnostic and  

statistical manual of mental disorders : DSM-5. 5th 
Ed. Washington DC: American Psychiatric Publishing; 
2013: pp 74-7.

[2]	 Blank R, Barnett AL, Cairney J, Green D, Kirby A, 



N. Nantiwat et al.  Journal of Associated Medical Sciences 2025; 58(3): 335-344 343

Polatajko H, et al. International clinical practice 
recommendations on the definition, diagnosis, 
assessment, intervention, and psychosocial aspects 
of developmental coordination disorder. Dev Med 
Child Neurol. 2019; 61(3): 242-85. doi: 10.1111/
dmcn.14132.

[3]	 Lingam R, Hunt L, Golding J, Jongmans M, Emond A. 
Prevalence of developmental coordination disorder 
using the DSM-IV at 7 years of age: a UK population-
based study. Pediatrics. 2009; 123(4): e693-700. doi: 
10.1542/peds.2008-1770. 

[4]	 Kadesjo B, Gillberg C. Developmental coordination 
disorder in Swedish 7-year-old children. J Am Acad 
Child Adolesc Psychiatry. 1999; 38(7): 820-8. doi: 
10.1097/00004583-199907000-00011.

[5]	 Paepetch-Suato B, Luangpon N, Kiatkulanusorn S. 
Development Coordination of Pre-Kindergarten 
and Kindergarten. Technical Education Journal: King  
Mongkut’s University of Technology North Bangkok  
[Internet]. 2019; 10(2): 175-84. Available from:  https:// 
ojs.kmutnb.ac.th/index.php/jote/article/view/2889. 

[6]	 Girish S, Raja K, Kamath A. Prevalence of 
developmental coordination disorder among 
mainstream school children in India. J Pediatr Rehabil 
Med. 2016; 9(2): 107-16. doi: 10.3233/PRM-160371.

[7]	 Harris SR, Mickelson ECR, Zwicker JG. Diagnosis 
and management of developmental coordination 
disorder. CMAJ. 2015; 187(9) : 659-65. doi: 10.1503/
cmaj.140994. 

[8]	 Fliers E, Rommelse N, Vermeulen SH, Altink M, 
Buschgens CJ, Faraone SV, et al. Motor coordination 
problems in children and adolescents with ADHD 
rated by parents and teachers: effects of age and 
gender. J Neural Transm (Vienna). 2008; 115: 211-20. 
doi: 10.1007/s00702-007-0827-0.

[9]	 Flapper BCT, Schoemaker MM. Developmental 
coordination disorder in children with specific 
language impairment: co-morbidity and impact on 
quality of life. Res Dev Disabil. 2013; 34(2): 756-63. 
doi: 10.1016/j.ridd.2012.10.014.

[10]	 Margari L, Buttiglione M, Craig F, Cristella A, de 
Giambattista C, Matera E, et al. Neuropsychopathological 
comorbidities in learning disorders. BMC Neurol. 
2013; 13: 198. doi: 10.1186/1471-2377-13-198.

[11]	 Blank R, Smits-Engelsman B, Polatajko H, Wilson 
P; European Academy for Childhood Disability. 
European Academy for Childhood Disability (EACD): 
recommendations on the definition, diagnosis and 
intervention of developmental coordination disorder 
(long version). Dev Med Child Neurol. 2012; 54(1): 
54-93. doi: 10.1111/j.1469-8749.2011.04171.x.

[12]	 Chaingam S, Narkpongphun A. Prevalence and  
associated factors of developmental coordination 
disorder among patients with deficit hyperactivity 
disorder at Maharaj Nakorn Chiang Mai Hospital. J 
Psychiatr Assoc Thailand [Internet]. 2019; 64(4): 309-
16. Available from: https://he01.tci-thaijo.org/index.
php/JPAT/article/view/231886. 

[13]	 Zwicker JG, Harris SR, Klassen AF. Quality of life 
domains affected in children with developmental 
coordination disorder: a systematic review. Child Care 
Health Dev. 2013; 39(4): 562-80. doi: 10.1111/j.1365-
2214.2012.01379.x.

[14]	 Rahimi-Golkhandan S, Steenbergen B, Piek JP, Wilson 
PH. Deficits of hot executive function in developmental 
coordination disorder: sensitivity to positive social 
cues. Hum Mov Sci. 2014; 38: 209-24. doi: 10.1016/j.
humov.2014.09.008.

[15]	 Leonard HC, Bernardi M, Hill EL, Henry LA. Executive 
functioning, motor difficulties, and developmental 
coordination disorder. Dev Neuropsychol. 2015; 
40(4): 201-15. doi: 10.1080/87565641.2014.997933.

[16]	 Henderson SE, Barnett A. Movement Assessment  
Battery for Children, Thiird edition (MABC-3). Pearson 
Education, Inc [Internet]. 2023. [cited 2025 Jan. 22]. 
Available from: https://www.pearsonassessments.
com/content/dam/school/global/clinical/us/assets/
mabc-3/mabc-2-to-3-comparison.pdf.

[17]	 Bruininks BD, Bruininks RH. Bruininks-Oseretsky Test 
of Motor Proficiency, Third edition (BOT-3). Pearson 
Education, Inc. [Internet] 2024. [cited 2025 Jan. 22]. 
Available from: https://www.pearsonassessments. 
com/store/usassessments/en/Store/Professional- 
Assessments/Motor-Sensory/Bruininks-Oseretsky- 
Test-of-Motor-Proficiency-%7C-Third-Edition/p/
P100071001.html.

[18]	 Wilson BN, Crawford SG, Green D, Roberts G, Aylott 
A, Kaplan BJ. Psychometric properties of the revised 
developmental coordination disorder questionnaire. 
Phys Occup Ther Pediatr. 2009; 29(2): 182-202. doi: 
10.1080/01942630902784761.

[19]	 Yildirim CK, Altunalan T, Acar G, Elbasan B, Gucuyener 
K. Cross-cultural adaptation of the Developmental 
Coordination Disorder Questionnaire in Turkish  
children. Percept Mot Skills. 2019; 126(1): 40-9. doi: 
10.1177/0031512518809161. 

[20]	 Ray-Kaeser S, Thommen E, Martini R, Jover M, 
Gurtner B, Bertrand AM. Psychometric assessment 
of the French European Developmental Coordination 
Disorder Questionnaire (DCDQ-FE). PLoS One. 2019; 
14(5): e0217280. doi: 10.1371/journal.pone.0217280.

[21]	 Martini R, St-Pierre MF, Wilson BN. French Canadian 
cross-cultural adaptation of the Developmental 
Coordination Disorder Questionnaire’07: DCDQ-FC. 
Can J Occup Ther. 2011; 78(5): 318-27. doi: 10.2182/
cjot.2011.78.5.7.

[22]	 Kennedy-Behr A, Wilson BN, Rodger S, Mickan S. 
Cross-cultural adaptation of the developmental 
coordination disorder questionnaire 2007 for  
German-speaking countries: DCDQ-G. Neuropediatrics. 
2013; 44(5): 245-51. doi: 10.1055/s-0033-1347936. 

[23] 	Ko JY, Lee WH, Woon JJ, Kim YA. Development of 
Korean Version of Developmental Coordination  
Disorder Questionnaire (DCDQ-K). J Kor Phys Ther  
[Internet]. 2020; 32(1): 44-51. Available from: https://
www.researchgate.net/publication/340052197_ 



N. Nantiwat et al.  Journal of Associated Medical Sciences 2025; 58(3): 335-344344

Development_of_Korean_the_Version_of_the_ 
Developmental_Coordination_Disorder_Questionnaire_ 
DCDQ-K. 

[24]	 Widyastari DA, Saonuam P, Rasri N, Pongpradit K, 
Katewongsa P. Prevalence and trends of physical  
activity in Thai children and young people: pooled 
panel data analysis from Thailand’s surveillance 
on physical activity 2012–2020. Int J Environ Res 
Public Health. 2021; 18(19): 10088. doi: 10.3390/
ijerph181910088.

[25] 	Beaton DE, Bombardier C, Guillemin F, Ferraz MB. 
Guidelines for the process of cross-cultural adpatation 
of self-report measures. Spine (Phila Pa 1976). 2000; 
25(24): 3816-91. doi: 10.1097/00007632-200012150- 
00014.

[26] 	World Health Organization. BMI- for –ages (5-19 
years). 2025 [cited 2025 Apr. 15]. Avaliable from: 
https://www.who.int/tools/growth-reference-data-
for-5to19-years/indicators/bmi-for-age.

[27]	 Taber KS. The use of Cronbach’s alpha when 
developing and reporting research instruments in 
science education. Res Sci Educ. 2018; 48: 1273-96. 
doi: 10.1007/s11165-016-9602-2.

[28]	 Koo TK, Li MY. A guideline of selecting and reporting 
Intraclass Correlation Coefficients for reliability 
research. J Chiropr Med. 2016; 15(2): 155-63. doi: 
10.1016/j.jcm.2016.02.012. Epub 2016 Mar 31.

[29]	 Flatters I, Hill LJ, Williams JH, Barber SE, Mon-Williams 
M. Manual control age and sex differences in 4- to 
11-year-old children. PLoS One. 2014; 9(2): e88692. 
doi: 10.1371/journal.pone.0088692. eCollection 
2014.	


