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Abstract 
The origin of Developmental Coordination Disorder (DCD) has not been cla-
rified yet. DCD is considered as a movement disorder that may strongly affect 
child’s Activities of Daily Living (ADL). Reliable evaluation tools for young 
DCD are importantly useful. This study aimed to translate and validate the 
Developmental Coordination Disorder Daily Questionnaire (DCDDaily-Q) 
into Greek. The current validation study reports on the translation, cultural 
adaptation and validation of the Greek. The total sample consisted of 191 
children (age 5 - 8 years) and their parents who completed the questionnaire 
as a reference group. The participants were randomly divided into two groups. 
The first group (100 parents) completed only the DCDDaily-Q. The second 
group consisted of 91 parents who completed the DCDDaily-Q, while their 
children were additionally evaluated with the Movement Assessment Bat-
tery for Children 2 (MABC-2). Then two groups were created that included 
(25) children with DCD and a control group 30 children with typical deve- 
lopmental. The results were analyzed was performed using IBM SPSS sta-
tistics 24.0 (a = 0.05). The internal consistency of the Greek version of the 
DCDDaily-Q was assessed (Cronbach’s α = 0.86). High test-retest reliability 
for all items and good diagnostic performance for identifying children with 
DCD were achieved with a sensitivity of 0.76 and a specificity of 0.67. The 
Greek version of DCDDaily-Q was proved to be a reliable and valid screening 
tool for ADL assessment in 5 to 8 year old children with DCD; offering an 
easy to use and economical tool in the Greek healthcare system.  
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1. Introduction 

The terms Developmental Coordination Disorder (DCD according to the DSM- 
5) [1] or Specific Developmental Coordination Disorder (SDCD according to 
ICD-10) [2] are used to describe children with motor difficulties that may affect 
their ability to perform daily routine activities according to their age [3]-[9]. These 
may include for instance, leisure playing as craftwork constructing, ball playing 
skills, bike riding as well as personal hygiene skills such as eating and dressing, 
as well as handwriting performance may also be affected [3] [9]. 

The DCD [1] and SDCD [2] have similar diagnostic criteria. According to the 
Diagnostic and Statistical Manual of Mental Disorders Text Revision (DSM-5) 
[1], DCD is a movement disorder characterized by an evident impairment in the 
development of motor coordination. A diagnosis is made if the impairment sig-
nificantly interferes with activities of daily living; if the movement disorder is 
unrelated to a medical condition such as cerebral palsy or muscular dystrophy, 
or fails to meet the criteria for other developmental disorder [1] [4]. 

DCD is a disorder which may comorbid with one or more other Neurodeve-
lopmental Disorders such as Attention Deficit Hyperactivity disorder (ADHD) 
and Learning Difficulties [1] [2] [10]. The estimated prevalence of DCD among 
school-age children worldwide is around 5% - 6% and the boys/girls ratio are 2:1 
[10] [11] [12]. This notable burden deserves prompt attention, due to the fact 
that DCD is a lifelong disability where symptoms continue in adulthood [4] [13]. 
Therefore reliable identification and monitoring of this specific and common 
disorder using early intervention programs should be a major priority of the pri-
mary public health and education [4]. 

Towards this direction, valuating DCD could be achieved using either motor 
test tools or standardized screening questionnaires [14] [15]. Motor test tools 
constitute a significant time consuming and expensive control approach for both 
children and performers, [14] whereas utilization of a standardized reliable screen-
ing tool could offer an efficient cost-effective solution [4]. If the use of a such 
questionnaire is fully incorporated in routine clinical DCD assessment, the proba-
ble DCD cases could then be confirmed by selective application of movement 
tests [14] [15] [16]. 

The sole parent reporting instrument, developed for DCD and daily activities 
of living is the Developmental Disorders of Coordination Daily Questionnaire 
(DCDDAILY-Q) [17] [18] developed in the Netherlands. The DCDDAILY-Q is 
a fast 23-item questionnaire that was developed to address motor performance 
in children aged 5 to 8 years old, quickly in a comprehensive range of activities 
of daily living. The questionnaire has already been tested and is considered relia-
ble since it showed moderate to high internal consistency, with a Cronbach’s al-
pha coefficient of 0.76 for “Participation”, 0.85 for “Quality”, and 0.94 for Ac-
quisition” demonstrating, 88% Sensitivity and 92% Specificity [19]. It has also 
been associated with other movement tests (including the Movement Assess-
ment Battery for Children, MABC-2) [17] and its high discriminant function 
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makes it suitable as a screening tool for DCD [15].  
Such tools may play an integral role in public health and clinical practice 

therefore they should be standardized into multiple cultural environments or 
diverse healthcare systems; focusing on countries of low-middle healthcare re-
sources or with lack of such cost-effective screening solutions [20]. Greece and 
other European countries have such healthcare. We strongly believe that valida-
tion and utilization of a parental questionnaire in Greece may contribute to early 
identification of children at risk, enhance the assessment of motor coordination 
problems and lead the design of targeted effective interventions to control DCD 
among young children. 

The present study attempted to standardize the DCDDAILY-Q in Greek, as an 
effort to fill this gap in the healthcare. Main objectives were the translation the 
cultural and its final validation. Finally, all psychometric properties of the Greek 
version questionnaire (internal consistency, validity, diagnostic sensitivity and 
specificity) were calculated. 

2. Methods 
2.1. Study Design and Population 

This validation study followed the international guidelines [21] for translating, 
culture adaptation and tools and questionnaires validation. The study sample 
consisted of children aged from 5 to 8 years old and their parents, all residents of 
Heraklion, Crete, Greece. The study was a cross-sectional study conducted from 
November 2018 to May 2019, after first obtaining the necessary permits to ap-
prove the survey from the relevant committees of hospitals, the Community 
Center of Mental Health for children and adolescences, “Venizeleio and Pana-
nio” General Hospital of Heraklion (license number: 81/2018), the General Uni-
versity Hospital of Heraklion (license number: 107/2018) and a competent body 
of the Ministry of Education to Children from schools in the prefecture (license 
number: F.15/183019/201118/D1, 22-11-2018) of Heraklion who had the criteria 
to enter the study were included as a reference group, as a control group and as a 
clinical group. 

2.2. Measures 

DCDDAILY-Q 
The DCDDAILY-Q developed by Van der Linde et al. [7] was used as the core 

tool for translation and validation for screening DCD in Greek population. It’s a 
23-item (P1 - 23) parental questionnaire designed to address children’s perfor-
mance in a broad range of three scales ADL. 

First the “self-care and self-maintenance”. For example: Activity → Pouring 
juice (Correct performance: Controlled motions, without spilling or hitting the 
glass/table or dropping the cap, neatly opening and closing the bottle/container, 
at a normal pace). Parents respond to the activity using the following three sub- 
scales: 
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Participation Quality Acquisition 

My child does this… My child can do this… My child… 

☐ 1. regularly 
☐ 2. sometimes 
☐ 3. seldom 
☐ 4. not yet/never 

☐ 1. well 
☐ 2. sometimes well and at 
other times not as well 
☐ 3. not very well (or badly) 
most of the time 

☐ is taking or has taken 
longer to learn this skill 
than his/her age peers 

 
Second the “productivity and schoolwork”. For example: Activity → Cutting 

paper (Correct performance: Controlled cutting motions along the (pre-printed) 
lines, at a normal pace). Parents respond to the activity using the following three 
subscales: 
 

Participation Quality Acquisition 

My child does this… My child can do this… My child… 

☐ 1. regularly 
☐ 2. sometimes 
☐ 3. seldom 
☐ 4. not yet/never 

☐ 1. well 
☐ 2. sometimes well and at 
other times not as well 
☐ 3. not very well (or badly) 
most of the time 

☐ is taking or has taken 
longer to learn this skill 
than his/her age peers 

 
Third and last one the “leisure and play”. For example: Activity → Playing 

Hopscotch (Correct performance: Controlled, fluent motions, ending on one 
foot within the lines of the correct square, without loss of balance or falling over, 
at a normal pace) 
 

Participation Quality Acquisition 

My child does this… My child can do this… My child… 

☐ 1. regularly 
☐ 2. sometimes 
☐ 3. seldom 
☐ 4. not yet/never 

☐ 1. well 
☐ 2. sometimes well and 
at other times not as well 
☐ 3. not very well (or badly) 
most of the time 

☐ is taking or has taken 
longer to learn this skill 
than his/her age peers 

 
It was designed to be completed by parents of five to eight years old children. 

Parents calculate their child’s performance on a three-point scale for each item 
(1 = good, 2 = medium, 3 = poor) when describing their children’s ADL. 

The DCDDaily-Q total score is the sum of the 23 item scores, ranging from 23 
(good) to 69 (poor). The questionnaire was designed so as each item can be 
marked “good” when the child usually performs the activity without trouble, and 
“poor” when the activity can usually not be performed without dropping things, 
knocking things over, or falling, or when the child is not able to complete the ac-
tivity. The total score indicates whether the child is in the group of children with 
“indicated, or suspected DCD”, or “probably not DCD”. The questionnaire takes 
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15 minutes to be completed [19].  
MABC-2 
The MABC-2 test is a widely accepted approach [22] which identifies children 

motor difficulties related to the first diagnostic criterion for DCD. The test is 
administered by special education therapists. Firstly created by Pearson [23], is 
the reference template or the gold standard for definite the diagnosis of children 
with developmental motor coordination disorder [22] [23] [24] [25]. 

It has been designed for children aged from 3 to 16 years old in order to clas-
sify them according to the degree of their motor impairment (scores ranging 
from 0.1 to 99). The higher score indicates good performance, while scores un-
der the <5th percentile classified as motor impairment. A score between 5 and 
the 16th percentile is at risk for motor difficulties [20] [21]. The MABC-2 per-
formance test has a moderate to good construct and convergent validity. The 
specificity appears to be good and the sensitivity is moderate to good depending 
on the selected deviation (good sensitivity using the 15th percentile scale). Stu-
dies on MABC-2 show good to excellent reliability and good to excellent test- 
retest reliability [22] [23]. 

2.3. Translation and Cross-Cultural Adaptation 

The DCDDAILY-Q was translated according to the guidelines developed [26] 
for cross-cultural adaptation of assessment instruments. The standardization of 
evaluation tools follows certain rules when designing a research [21]. The aim of 
this process followed was to obtain different language versions of the English 
questionnaire, which are conceptually equivalent to the target culture. Obvious-
ly, the tool must be equally natural and acceptable it also must be exercised in 
the same way. The goal was to achieve intercultural and conceptual approach 
than the linguistically equivalence. 

The implementation of this method involves the following steps (Figure 1) 
[26]. 

In the first place there was a forward translation into Greek. Two independent 
translators were selected for the translation from English to Greek language; a 
health professional and an English teacher. Both were familiar with the ques-
tionnaire terminology, professional English-speakers and Greek native speakers. 
Instructions were given to the translation approach, emphasizing conceptual ra-
ther than literal translations, as well as the need to use natural and acceptable 
language for the wider Greek public. It was followed by a team of experts in-
cluding the original translators, five health experts, a pediatric neurologist, a pe-
diatrician, a physiotherapist, pediatric occupational therapist and a pediatric 
psychologist, all with over twenty years of experience in their field. The team of 
scientists was invited by the principal researcher (first author) to identify and 
resolve inadequate expressions between the two translations, as well as any dis-
crepancies between future translation and existing or comparable previous ver-
sions of the questions. Using the same approach as described in step one, the 
questionnaire that emerged from the previous phase was again translated into  
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Figure 1. Steps of translation and cross-cultural adaptation. 

 
English (back-translation). Another translator double language native speaker 
(English and Greek) was conducted this process. This translator had not re-
ceived the questionnaire in its original form. As in the forward translation, the 
emphasis on backward translation was on conceptual and cultural equivalence 
rather than linguistic one. Particularly problematic words or phrases were not 
captured. 

The pre-definitive version was field-tested by an occupational therapist who 
worked in pediatric and pediatric neurologist settings with a sample of 13 par-
ents. Parents were asked to identify words, phrases, expressions, concepts that 
were unclear. Based on their input, the committee modified the pre-definitive 
version. Pre-tests and cognitive interviews were then conducted to complete the 
cultural adjustment. Respondents participated in this phase filled in the ques-
tionnaire coupled with a demographic sheet. Participants were parents of child-
ren who attended primary education, aged from 5 to 8 years old, without any 
diagnosed developmental, neurological and visual disorders [1]. A total of 13 
parents of different socio-economic groups were enrolled. Prior to the test, they 
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were informed of its completion instructions and a serial number was assigned 
to each version [26]. 

Respondents were then asked to think and ask questions where they consi-
dered appropriate. For example, if they could repeat the question in their own 
words, what came to their mind first when they heard a particular phrase or 
term. They were then asked to explain how they choose their answer. These 
questions were repeated for each item. They were also asked about any words 
they did not understand as well as any words or expressions they considered not 
to make sense in Greek or represent the Greek culture. To determine and final-
ize the questionnaire, a pilot study was conducted to interpret: 1) whether the 
questions asked were simple and easy to understand (this was done to ensure 
that participants didn’t leave questions unanswered) and 2) whether the design 
of the study will produce the desired statistical results. The same parents were 
asked to fill in the questionnaire once again after 15 days of their primary at-
tempt (test-retest) to detect the repetition of their responds.  

2.4. Validation and Quantitative Indicators 

A total of 191 children participated and finally completed the DCDDaily-Q-GR. 
Their guardians have previously signed the consent forms. Ninety one partici-
pants (47.6%) of them were also assessed with the Movement Assessment Bat-
tery for Children (2) test (total score lower than 15th percentile) to assess child-
ren’s motor performance. Participants of the clinical group that were assessed 
with MABC-2 consisted of 25 children (28.5%) diagnosed with DCD. Their 
parents completed the DCDDAILY-Q-GR. These children were selected from 
the Community Center of Mental Health for children and adolescences, “Veni-
zeleio and Pananio” General Hospital of Heraklion and the General University 
Hospital of Heraklion. 

The control group included 30 children of typical development aged from 5 to 
8 years old coming from the first grades of primary education in Heraklion pre-
fecture. The inclusion criteria were to have no history of preterm birth (before 
37 weeks of gestation). Children with neurodevelopmental or neurological dis-
orders, such as speech disorders, cerebral palsy, autistic spectrum disorder, in-
tellectual disability, hearing or vision problems and epilepsy were excluded. Par-
ents of the control group were asked to participate by completing the DCDAILY- 
Q and their children were assessed with the MABC2. The remaining 100 child-
ren in the study whose parents completed only the questionnaire were the ref-
erence group.  

2.5. Statistical Analysis 

Statistical analysis was performed with the IBM SPSS Statistics 24.0, while all 
tests were two-sided and implemented at alpha level 0.05. Descriptive statistics 
were estimated and expressed as frequencies of the response and the corres-
ponding percentages of the valid responses and means with standard deviations 
(mean, SD) or median with minimum-maximum values (median, min-max). 
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Internal consistency of the pilot study (test-retest) and the main study was 
measured using the Cronbach’s alpha coefficient for all 23 items. The test for the 
difference of mean values of continuous variables of both gender and groups 
(Clinical, Control and Reference) was done with independent samples t-test, or 
paired samples t-test depending on whether the groups were independent or 
couples. One-way ANOVA followed by post hoc test using Tukey HSD to find 
individual differences between groups. Chi-square test for relevance tables was 
applied to test the correlation between two discrete variables. The Pearson’s rho 
coefficient was used to explore and identify correlations between two continuous 
variables. ROC analysis was followed to assess sensitivity and specificity.  

3. Results 
3.1. Sample Characteristics 

One hundred ninety-one (191) participants completed the DCDDaily-Q-GR. 
Ninety-one (47.6%) of them were also assessed with the Movement Assessment 
Battery for Children-2 test. The sample included 25 children (28.5%) diagnosed 
with DCD. The largest percentage of all participants were boys (n = 107, 56.0%). 
There was a statistically significant difference in age distribution between the 
groups with DCDDAILY-Q-GR and DCDDAILY-Q-GR & MABC-2 (p = 0.017). 
Children aged from 5 to 6 years old whose parents’ completed DCDAILY-Q-GR 
and were evaluated by the occupational therapist with MABC-2 were 34 (63.0%), 
significantly more than the children with DCDDaily-Q-GR alone who were 20 
(37.0%) while the opposite was observed for the children aged from 7 to 8 years 
old. A higher percentage of boys (n = 107, 56.0%) participated in the study while 
the enrolled girls were 44.0% [(n = 84) (ratio 1.3:1.0)] (Table 1). 
 

Table 1. Age and grades for participants. 

 

Groups 

Total 
P Only 

DCDDAILY-Q-GR 
DCDDAILY-Q-GR + MABC 

n %1 n %1 N %2 

Gender 
Boy 55 51.4% 52 48.6% 107 56.0% 0.766 

Girl 45 53.6% 39 46.4% 84 44.0%  

Age 

5 - 6 20 37.0% 34 63.0% 54 28.3% 0.017 

6 - 7 32 53.3% 28 46.7% 60 31.4%  

7 - 8 48 62.3% 29 37.7% 77 40.3%  

Educational 
level 

Kindergarten 21 38.2% 34 61.8% 55 28.8% 0.020 

1st grade of Primary School 30 51.7% 28 48.3% 58 30.4%  

2nd grade of Primary School 49 62.8% 29 37.2% 78 40.8%  

1 = Percentage per line; 2 = Percentages per column. 
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3.2. Descriptive Statistics 

The descriptive statistics of the DCDDaily-Q-GR questionnaire for all three 
parts, Participation (Q), Quality (Q), and Learning present for Participation in 
most of the activity choices show a floor effect. With high percentages in the 
“Regularly” option ranging from 37.4% (n = 70) in question P20 to 96.3% (n = 
184) in question P6. High percentages in the “Sometimes” option showed activi-
ties P1 (n = 86, 45.7%), P2 (n = 64, 33.9%) and S9 (n = 71, 37.2%). “Seldom” 
there were no high response rates. Two of the activities, P19 and P23, represented 
37.4% (n = 71) and 36.3% in the “not yet/never” option (A.1). Results for the 
DCDDaily-Q-GR “Quality” Questionnaire section show that “Well” in perfor-
mance quality was the dominant in all activities except Q2 and Q19 that had 
higher percentages in “Sometimes well and at other times not as well” (Q2: n = 
88, 54.7%; Q19: n = 51, 38.1%) (A.2). “Acquisition” showed that rates in all ac-
tivities ranged from 87.5% (n = 161) for the A19 process to 96.3% (n = 184) for 
the A3, A5, A12, A16 processes (A.3). The scales for the total score of the “Par-
ticipation” questionnaire were averaged 30.8 ± 5.4 with a range of 21 - 46. Cor-
respondingly for the “Quality” Questionnaire section the mean value was 29.4 ± 
5.7 with a range of 18 - 54 and for the “Acquisition” questionnaire it was 1.5 ± 
3.6 with a range of 0 – 23 (Appendix). 

3.3. Reliability 

Internal consistency and reproducibility (test–retest reliability) were measured 
as part of the reliability analysis of the translated instrument. Internal consis-
tency was determined by Cronbach’s alpha. The pilot study was done and Cron-
bach’s coefficients calculated on the Participation (P), Quality (Q) and Acquisi-
tion (A) scales of the questionnaire showed high internal consistency values with 
Cronbach’s alpha values of 0.882 for the scale (P), 0.797 for the scale (Q) and 
0.850 for scale (A) acceptable since it is above the limit of 0.700. 

In the main study the internal consistency of the questions was high for the 
overall scales with values of a = 0.833 (Participation), a = 0.857 (Quality) and a = 
0.927 (Acquisition). Of the remaining subscales with the exception of “Participa-
tion-Fine motor”, “Participation-Self-Care/Self-maintenance)” and “Quality-Fine 
motor” (Table 2).  

3.4. Scale Correlations 

The correlation test between the scales and the subscales of “Participation” 
showed in many cases a moderate to strong correlation in all cases with r values 
ranging from 0.2298 (Participation − Fine motor with Self-Care/Self-mainte- 
nance) to 0.829 (Participation − Fine motor with Participation − Total Quality). 
In the relation of the “Participation” scales to the “Quality” scales, all the va-
riables that were correlated were in the lower range with values r = 0.179 
(Self-care/self-maintenance, Participation and Quality) to r = 0.452 (Total Qual-
ity with Participation-Fine motor). Correlations of the (sub) scales were sig-
nificant but low of “Participation” with “Acquisition” (r < 0.323) with the only  
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Table 2. Descriptive statistics of the DCDDaily-Q-GR questionnaire for scales, and 
Cronbach-α. 

 
A SD M Min Max Alpha 

Participation 

Fine motor 9.0 2.1 9.0 5 18 0.687 

Self-Care/Self-maintenance 13.3 2.6 13.0 7 23 0.674 

Play/Gross motor 8.5 2.8 8.0 2 15 0.706 

Total Participation 30.8 5.4 30.0 21 46 0.833 

Quality 

Fine motor 9.0 2.3 8.0 5 19 0.648 

Self-Care/Self-maintenance 12.7 2.5 12.0 7 23 0.755 

Play/Gross motor 7.7 2.5 7.0 1 15 0.737 

Total Quality 29.4 5.7 28.0 18 54 0.857 

Acquisition 

Fine motor 0.4 1.2 0.0 0 7 0.873 

Self-Care/Self-maintenance 0.6 1.6 0.0 0 10 0.823 

Play/Gross motor 0.5 1.2 0.0 0 6 0.841 

Total Acquisition 1.5 3.6 0.0 0 23 0.927 

A = Average, SD = Standard Deviation, M = Median, Min. = Minimum, Max. = Maxi-
mum, Alpha = Cronbach’s alpha. 
 
non-correlated Scale of “Participation-Play/Gross motor” with “Acquisition-Fine 
motor” (r = 0.133, p = 0.07). The Activities of Daily Living (ADL) Scales showed 
moderate to strong correlation and range of correlations from r = 0.35 (Quali-
ty-Game/Gross Motor with Self-Care/Self-maintenance) to r = 0.818 (Self-Care/ 
Self-Maintenance). Similarly, all scales of “Quality” were correlated with “Acqui-
sition” with lower correlation values r = 0.264 (Play Quality/Cross Motor with 
Acquisition-Fine Motor), up to r = 0.567 (Quality-Fine motor with Acquisi-
tion-Fine Motor). 

3.5. Discriminative Performance Total Scales 

Demographic and Learning Factors’ DCDDaily Scales, boys had a higher mean 
score on the 37.5 ± 7.7 “Participation” scale than girls (35.2 to 6.3) at p = 0.031, 
while on the Quality scale the mean values were 30.3 ± 6.1 for boys and 28.3 ± 
5.0 for girls (p = 0.020). There was no statistical significant difference between 
the sexes on the gender “Acquisition Scale” (p = 0.433). The effect of age was 
seen between the ages 5 - 6, 6 - 7 and 7 - 8 where there was a statistically signifi-
cant difference (p = 0.002) on the “Participation” scale and p < 0.001 on the 
“Quality” and “Acquisition” scales. In addition on all 3 scales the mean decreases 
as age increases. The decrease in the values of the “Participation”, “Quality” and 
“Acquisition” scales showed a statistically significant difference for each class of 
study (p < 0.001). Subjective parenting of children by language lesson did not 
show statistically significant differences for any of the DCDDaily-Q scales (p > 
0.05). The “Quality” Scale shows statistically significant differences in Mathe-
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matics performance (p = 0.015) with mean values of 28.8 ± 5.1 (average level), 
29.9 ± 5.4 (good) and 27.3 ± 4.2 (Very good/Excellent). Declining mean scores 
on the “Participation” scale were presented for Gymnastics performance with p 
= 0.004, “Quality” with p < 0.001 and “Acquisition” with p = 0.010. The level in 
the writing mode only differentiates the “Quality” Scales with p = 0.041 and the 
“Acquisition” Scale with p = 0.041. 3.6 (A.4). Predictive validity DCDDAILY-Q 
gave good predictive validity and correctly classified all children according to 
clinical diagnosis.  

The diagnostic characteristics (e. g sensitivity, specificity) of the DCDDaily-Q 
questionnaire were assessed in the form of ROC analysis on a total of 66 children 
who had completed both assessment tools. The ROC analysis was performed 
with two approaches: 1) The total of children (A.5), 2) By age group (5 - 6, 6 - 7, 
7 - 8 years). 

Setting > 30 to the DCDDaily-Q “Quality” Scale threshold and the 15th per-
centile to the MABC-2 Scale show that the sensitivity of the method is 0.76% to 
95%, DO: 0.61 - 0.87, while the specificity 0.67% to 95%, DE: 0.51 - 0.80 (Figure 
2).  

The positive predictive values (PPV) are 0.700 (95% DE: 0.55 - 0.82), while the 
negative predictive values (NPV) are 0.73 (95% DE: 0.57 - 0.85) (Table 3). 
 

 

Figure 2. ROC Curve for diagnostic characteristics. 
 
Table 3. Correlation of DCDDaily-Q-GR and MABC-2 scales. 

 

MABC-2 DCD Total 

No DCD DCD  

N % N % n % 

DCDDaily-Q-GR 
No DCD 30 73.2% 11 26.8% 41 100.0% 

DCD 15 30.0% 35 70.0% 50 100.0% 

Total 45 49.5% 46 50.5% 91 100.0% 
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4. Discussion 

This preliminary study is the first to have standarised the DCDDAILY-Q Dutch 
questionnaire in Greek and measured the psychometric properties of the trans-
lated instrument according to international guidelines [21] [26], achieved high 
internal consistency, good diagnostic sensitivity and specificity and high reliabil-
ity test-retest. 

Greek parents of children aged from 5 to 8 years old reported that they 
found the questionnaire easy to understand and quick to respond. The overall 
DCDDAILY-Q-GR scores and scores for each item effectively discriminated 
children with DCD and those without standard risk factors for neurological and 
psychiatric problems. The Questionnaire appeared to distinguish children with 
DCD in all three age categories [27]. 

Internal consistency by Cronbach’s [28] has confirmed that all items in the 
DCDDAILY-Q-GR were homogeneous in motor coordination measurement. 
Cronbach’s α (0.86) was yielded results that match those of the original Dutch 
version (0.85). Αs well as the DCDDAILY-Q has been recently validated in Spain 
and has shown comparable internal consistency (0.82) with the other two ver-
sions [19] [29]. 

Correlation analysis revealed low to strong correlations between the scales and 
the subscales of the questionnaire. There was no need to remove questions or 
change activities in order to do the standardization and the final questionnaire 
was very similar to the original, facilitating comparative research between coun-
tries. 

Sensitivity and specificity the DCDDAILY-Q-GR were analyzed by ROC analy-
sis (sensitivity was higher than specificity). Setting > 30 to the DCDDaily-Q 
“Quality” Scale threshold and the 15th percentile to the MABC-2 Scale show that 
the sensitivity of the method was moderate (0.76) lower than the original (0.88) 
version [19]. Although sensitivity was lower than data from the American Psy-
chological Association, it may indicate a good sorting ability [30]. Good sensitiv-
ity and specificity may have been influenced by the fact that our clinical group 
included children from the general population and not children from a high-risk 
group such as the premature group [31]. As our data have shown that the diag-
nostic features (sensitivity, specificity) of the translated DCDDAILY-Q-GR in 
Greek are satisfactory, this release will undergo further study of the diagnostic 
features. 

An important global observation is the inability to detect DCD. The lack of 
familiarity of physicians with the disorder and the secondary factors caused by it 
[32] make this disorder “a difficult case” and as a result the diagnosis been lost 
or delayed [33]. In addition, the educational community is unable to identify the 
difficulties that arise from DCD, consequently an affected child is not referred 
for further testing. Great importance is the validation of assessment tools for the 
country of their implementation so that the DCD can be reliably diagnosed. The 
Greek DCDDAILY-Q-GR is a suitable tool aimed at this purpose [32]. 
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Strengths and Limitations 

This validation study was the first attempt to standardize a screening tool for 
potential DCD in Greece. This validation study was the first attempt to stan-
dardize a screening tool for potential DCD in a low health resource setting like 
Greece. The study design was guided by international standard and recom-
mended processes for translation and validation, while participants were always 
randomly selected to minimize random biases. Still, results of the standardiza-
tion processes should be translated carefully, under the light of some limitations. 
The questionnaire was filled in by the parents due to the young age of the child-
ren, without the presence of the researcher. This subjective assessment of the 
child’s motor status in activities of daily living had in some cases mismatches as 
demonstrated by the confirmation of their motor assessment with the MABC-2. 
Nevertheless, this limitation is not expected to have major effects on the usability 
and the reliability of the questionnaire which is by nature self-assessed.  

5. Conclusions 

The validation of the DCDDaily-Q screening tool in a population of children 
aged from five to eight-year-old in Greece was proven to be a reliable and valid 
screening tool for DCD. Its use will lead to a more effective screening of the dis-
order in an early age and more specifically in a population attending primary 
education or kindergarten. 

The psychometric characteristics of DCDDaily-Q-GR questionnaire can serve 
as a basis for identifying the difficulties of children with DCD in activities of 
daily living, as well as an assessment tool of appropriate and early intervention. 
It can also be an important tool in the hands of doctors and occupational the-
rapists for the proper diagnosis of the disorder as it fulfills the second diagnostic 
criterion of the disorder. 

Furthermore, no previous studies have attempted to translate and validate this 
screening tool in our country. In Greece, a country with no unlimited healthcare 
resources, there are no surveys concerning the ADL of children and it is impera-
tive to use a reliable and cost effective tool in studies of children with mobility 
problems and other developmental disorders.  
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Appendix 

Table A1. Frequency and % frequency of DCDDaily scale questions (Participation). 

 

Participation 

1-regularly 
 

2-sometimes 
 

3-seldom 
 

4-not 
yet/never 

n %1 %2 N % % n % % N % 

P1 41 21.8% 25.3% 86 45.7% 53.1% 35 18.6% 21.6% 26 13.8% 

P2 34 18.0% 22.1% 64 33.9% 41.6% 56 29.6% 36.4% 35 18.5% 

P3 177 93.2% 93.2% 11 5.8% 5.8% 2 1.1% 1.1% 0 0.0% 

P4 149 78.0% 78.0% 35 18.3% 18.3% 7 3.7% 3.7% 0 0.0% 

P5 167 87.4% 87.9% 21 11.0% 11.1% 2 1.0% 1.1% 1 0.5% 

P6 184 96.3% 96.3% 7 3.7% 3.7% 0 0.0% 0.0% 0 0.0% 

P7 124 64.9% 70.5% 33 17.3% 18.8% 19 9.9% 10.8% 15 7.9% 

P8 163 85.3% 85.8% 22 11.5% 11.6% 5 2.6% 2.6% 1 0.5% 

P9 59 30.9% 34.7% 71 37.2% 41.8% 40 20.9% 23.5% 21 11.0% 

P10 148 77.9% 78.3% 26 13.7% 13.8% 15 7.9% 7.9% 1 0.5% 

P11 167 87.9% 87.9% 21 11.1% 11.1% 2 1.1% 1.1% 0 0.0% 

P12 147 77.4% 78.6% 35 18.4% 18.7% 5 2.6% 2.7% 3 1.6% 

P13 102 53.4% 55.7% 68 35.6% 37.2% 13 6.8% 7.1% 8 4.2% 

P14 176 92.1% 92.1% 12 6.3% 6.3% 3 1.6% 1.6% 0 0.0% 

P15 139 72.8% 72.8% 47 24.6% 24.6% 5 2.6% 2.6% 0 0.0% 

P16 107 56.3% 59.4% 58 30.5% 32.2% 15 7.9% 8.3% 10 5.3% 

P17 106 55.8% 60.6% 51 26.8% 29.1% 18 9.5% 10.3% 15 7.9% 

P18 96 50.3% 52.5% 56 29.3% 30.6% 31 16.2% 16.9% 8 4.2% 

P19 32 16.8% 26.9% 40 21.1% 33.6% 47 24.7% 39.5% 71 37.4% 

P20 70 37.4% 42.4% 65 34.8% 39.4% 30 16.0% 18.2% 22 11.8% 

P21 134 70.5% 70.5% 49 25.8% 25.8% 7 3.7% 3.7% 0 0.0% 

P22 119 62.3% 63.3% 47 24.6% 25.0% 22 11.5% 11.7% 3 1.6% 

P23 41 21.6% 33.9% 31 16.3% 25.6% 49 25.8% 40.5% 69 36.3% 

%1 Percentage of total, %2 Percentage not yet selected/total. 
 
Table A2. Frequency and % frequency of DCDDaily scale questions (Quality). 

 

Quality 

Well 
Sometimes well and at 
other times not as well 

Not very well 
most of time 

N % N % N % 

Q1 85 50.6% 76 45.2% 7 4.2% 
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Continued 

Q2 60 37.3% 88 54.7% 13 8.1% 

Q3 159 83.2% 31 16.2% 1 0.5% 

Q4 127 66.5% 62 32.5% 2 1.0% 

Q5 169 89.9% 17 9.0% 2 1.1% 

Q6 171 89.5% 19 9.9% 1 0.5% 

Q7 130 73.0% 41 23.0% 7 3.9% 

Q8 138 72.6% 50 26.3% 2 1.1% 

Q9 105 60.3% 51 29.3% 18 10.3% 

Q10 133 70.0% 51 26.8% 6 3.2% 

Q11 125 65.4% 63 33.0% 3 1.6% 

Q12 138 73.0% 47 24.9% 4 2.1% 

Q13 120 64.9% 58 31.4% 7 3.8% 

Q14 141 73.8% 47 24.6% 3 1.6% 

Q15 118 61.8% 66 34.6% 7 3.7% 

Q16 139 76.8% 36 19.9% 6 3.3% 

Q17 140 79.1% 31 17.5% 6 3.4% 

Q18 120 65.6% 54 29.5% 9 4.9% 

Q19 49 36.6% 51 38.1% 34 25.4% 

Q20 91 53.8% 70 41.4% 8 4.7% 

Q21 113 60.1% 68 36.2% 7 3.7% 

Q22 121 64.4% 62 33.0% 5 2.7% 

Q23 71 59.7% 40 33.6% 8 6.7% 

 
Table A3. Frequency and% frequency of DCDDaily scale questions (Acquisition). 

 

Acquisition 

No Yes 

n % n % 

A1 169 89.4% 20 10.6% 

A2 168 89.4% 20 10.6% 

A3 184 96.3% 7 3.7% 

A4 177 92.7% 14 7.3% 

A5 184 96.3% 7 3.7% 

A6 183 96.3% 7 3.7% 

A7 179 95.2% 9 4.8% 

A8 181 94.8% 10 5.2% 
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A9 176 93.1% 13 6.9% 

A10 174 91.1% 17 8.9% 

A11 176 92.1% 15 7.9% 

A12 184 96.3% 7 3.7% 

A13 178 94.2% 11 5.8% 

A14 180 94.7% 10 5.3% 

A15 174 91.1% 17 8.9% 

A16 184 96.3% 7 3.7% 

A17 182 95.3% 9 4.7% 

A18 176 92.1% 15 7.9% 

A19 161 87.5% 23 12.5% 

A20 179 94.2% 11 5.8% 

A21 173 90.6% 18 9.4% 

A22 177 92.7% 14 7.3% 

A23 168 92.8% 13 7.2% 

 
Table A4. Scale and sub-scale correlations DCDDaily-Q-GR. 

 

Participation Quality Acquisition 

FM SC/SM P/GM TP FM SC/SM P-GM TQ FM SC/SM P-GM TA 

Fine motor 
R 1.00 0.30 0.32 0.60 0.58 0.28 0.23 0.45 0.31 0.22 0.19 0.27 

P 
 

<0.001 <0.001 <0.001 <0.001 <0.001 0.00 <0.001 <0.001 0.00 0.01 <0.001 

Self Care/self 
Maintenance 

R 0.30 1.00 0.47 0.82 0.32 0.179* −0.01 0.20 0.28 0.27 0.22 0.29 

P <0.001 
 

0.00 0.00 <0.001 0.01 0.94 0.01 <0.001 <0.001 0.00 <0.001 

Play/Gross motor 
R 0.32 0.47 1.00 0.83 0.30 0.09 0.05 0.18 0.13 0.15 0.26 0.20 

P <0.001 0.00 
 

0.00 <0.001 0.19 0.52 0.01 0.07 0.03 <0.001 0.01 

Total Participation 
R 0.60 0.82 0.83 1.00 0.48 0.22 0.09 0.32 0.30 0.28 0.29 0.32 

P <0.001 0.00 0.00 
 

<0.001 0.00 0.23 <0.001 <0.001 <0.001 <0.001 <0.001 

Fine motor 
R 0.58 0.32 0.30 0.48 1.00 0.57 0.57 0.80 0.57 0.44 0.39 0.52 

P <0.001 0.00 0.00 0.00 
 

<0.001 <0.001 <0.001 <0.001 <0.001 <0001 <0.001 

Self Care/ self 
Maintenance 

R 0.28 0.18 0.09 0.22 0.57 1.00 0.35 0.82 0.36 0.51 0.39 0.48 

P <0.001 0.01 0.19 0.00 0.00 
 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Play/Gross motor 
R 0.23 −0.01 0.05 0.09 0.36 0.353 1.00 0.74 0.26 0.25 0.42 0.34 

P 0.00 0.94 0.52 0.23 0.00 0.00 
 

<0.001 <0.001 <0.001 <0.001 <0.001 

Total Quality 
R 0.45 0.20 0.18 0.32 0.80 0.82 0.74 1.00 0.50 0.51 0.51 0.57 

P 0.00 0.01 0.01 0.00 0.00 0.00 0.00 
 

<0.001 <0.001 <0.001 <0.001 
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Fine motor 
R 0.31 0.28 0.13 0.30 0.57 0.36 0.26 0.50 1.00 0.75 0.68 0.90 

P 000 0.00 0.07 0.00 0.00 0.00 0.00 0.00 
 

<0.001 <0.001 <0.001 

Self care/ 
Self Maintenance 

R 0.22 0.27 0.15 0.28 0.44 0.51 0.25 0.51 0.75 1.00 0.65 0.92 

P 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 
 

<0.001 <0.001 

Play/Gross motor 
R 0.19 0.22 0.26 0.29 0.39 0.39 0.42 0.51 0.68 0.653 1.00 0.86 

P 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 

<0.001 

Total Acquisition 
R 0.27 0.29 0.20 0.32 0.52 0.48 0.34 0.57 0.90 0.92 0.86 1.00 

P 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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