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Objectives: The objective of this study was to investigate the effect of pharmacological treatments for attention-deficit hyperactivity disor-
der (ADHD) on motor coordination, using the Developmental Coordination Disorder Questionnaire (DCDQ).

Methods: The participants were recruited from April 2015 to November 2016 from the Department of Psychiatry of Asan Medical Cen-
ter and were treated for 3 months with methylphenidate or atomoxetine. The illness severity at baseline and 3 months were scored using
the ADHD Rating Scale (ARS), Clinical Global Impression-Severity Scale (CGI-S) and/or Clinical Global Impression-Improvement
Scale (CGI-I). A total of 39 children with ADHD (age 8.0+1.4 years, 36 boys) completed the Advanced Test of Attention (ATA) and their
parents completed the DCDQ at baseline and 3 months. The paired t-test, mixed between-within analysis of variance and correlation
analysis were used.

Results: The CGI-S (p<0.001), ARS (p<0.001), and fine motor/hand writing (p=0.005) on the DCDQ were significantly changed between
pre-treatment and post-treatment. When the participants were divided into those who were suspected of having developmental coordina-
tion disorder (DCD) (n=23) and those who probably did not (n=16), the control during movement, fine motor/hand writing and general
coordination scores on the DCDQ showed the main effects for group (p<0.001, p<0.001 and p<0.001, respectively). The fine motor/hand
writing on the DCDQ has a significant main effect for time [F(1,37)=7.31, p=0.010, n°=0.405] and the interaction effect between group and
time was also significant [F(1,37)=4.63, p=0.038, q2:0.1 11]. The baseline visual commission error on the ATA is significantly correlated with
the changes in the DCDQ total scores (r=0.330, p=0.040).

Conclusion: Our results provide preliminary evidence that pharmacological treatment for ADHD improves not only the core symptoms
of ADHD, but also the motor coordination. Further studies are needed to confirm the effect of the pharmacological treatment for ADHD
on the motor coordination.
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Table 1. Subjects characteristics

Subjects (n=39)

Age, years, mean (SD) 8.0 (1.4)
Gender, boys, n (%) 36 (92.3)
IQ, mean (SD) 93.4 (12.7)
ADHD subtype, n (%)
Inattentive 4(35.9)
Combined 25 (64.1)
Comorbid diagnosis, n (%)
ODD 7(17.9)
Tic disorder 5(12.8)
Enuresis 1(2.6)
Specific phobia 1(2.6)

ADHD: attention-deficit hyperactivity disorder, 1Q: intelligent
quotient, NOS: not otherwise specified, ODD: oppositional defi-
ant disorder, SD: standard deviation
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Table 2. Comparisons of measures between pre-treatment and post-treatment

Participants (n=39)

Pre-treatment

Post-treatment

Mean SD Mean SD ' P
CGI-S 5.4 0.8 4.0 1.0 9.54 <0.001
ADHD Rating Scale
Inattention 17.4 4.2 1.7 4.5 8.62 <0.001
Hyperactivity-impulsivity 13.3 5.5 8.1 4.7 6.46 <0.001
Advanced Test of Attention
Visual
Omission errors 4.0 4.0 3.8 6.1 0.20 0.843
Commission errors 3.5 3.0 3.5 4.4 0.05 0.961
Response fime 0.8 1.4 0.6 2.1 0.57 0.575
Response time variability 2.6 2.4 2.1 2.8 1.16 0.252
Auditory
Omission errors 1.8 2.5 2.0 4.4 —0.49 0.627
Commission errors 2.0 2.6 1.3 2.4 2.33 0.025
Response time -0.5 1.2 -0.6 1.7 0.58 0.568
Response time variability 0.0 0.9 -0.3 1.7 1.16 0.252
DCDQ
Control during movement 21.5 5.1 21.4 5.4 0.34 0.737
Fine motor/hand writing 13.7 3.8 14.7 3.1 -3.00 0.005
General coordination 15.5 3.9 16.1 4.1 -1.17 0.249
Total 50.4 1.1 52.2 11.4 —1.64 0.110

ADHD: attention-deficit hyperactivity disorder, CGI-S: Clinical Global Impression-Severity Scale, DCDQ: Developmental Coordina-

tion Disorder Questionnaire, SD: standard deviation
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Table 3. Comparisons of DCDQ changes between subjects who were suspected for DCD and who were probably not DCD

Time Group time interaction

=16) Group

Probably not DCD (n

=23)

Suspect for DCD (n

Post-treatment Pre-treatment Post-treatment

Pre-treatment

DCDQ

P N F(1,37) p n? FQO37) p

F(1,37)

SD Mean SD Mean SD Mean SD

Mean

4.0 18.8 5.0 25.7 3.2 25.1 3.6 29.64 <0.001 0.445 0.21 0.651  0.006 0.49 0.490 0.013

18.7

Control during movement

13.3 3.0 16.6 3.1 16.8 2.0 25.17 <0.001 0.405 7.31 0.010 0.165 4.63 0.038 0.111

3.1

11.7

Fine motor/hand writing

3.2 14.0 3.4 18.6 2.5 19.1 3.2 39.44 <0.001 0.516 1.20 0.281  0.031 0.06 0.811  0.002

13.3

General coordination

0.046

1.77 0.192

46.1 9.7 60.9 6.0 60.9 7.2 50.57 <0.001 0.577 1.92 0.174  0.049

11.4

43.1

Total

DCD: developmental coordination disorder, DCDQ: Developmental Coordination Disorder Questionnaire, SD: standard deviation
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Table 4. Correlation coefficients between DCDQ changes and pre-treatment ADHD related measures

ADHD Rating Scale

Advanced of Test of Attention

DCDQ changes CGI-S u Total Visual Auditory

OME CME RT RTV OME CME RT RTV
Control during movement 0.021 -0.115 0.212 0.080 0.203 0.296 —0.126 0.182 -0.062 0.070 -0.103 0.036
Fine motor/hand writing —0.135 —-0.206 0.034 -0.080  0.238 0.251 0.111  0.209 0.077 0.134 —0.069 0.211
General coordination 0.157 -0.021 0.139 0.079 0205 0.193 -0.056 0.156 —0.042 0.082 -0.164 0.178
Total 0.027 -0.172 0.170 0.025 0.270 0.330* -0.058 0.223 -0.052 0.135 -0.154 0.200

Change was calculated by subtracting from post-treatment measurement to pre-treatment measurement. *p<0.05. ADHD: at-
tention-deficit hyperactivity disorder, CGI-S: Clinical Global Impression-Severity Scale, CME: commission errors, DCDQ: Develop-
mental Coordination Disorder Questionnaire, HI: hyperactivity-impulsivity, I: inattention, OME: omission errors, RT: response time,

RTV: response time variability
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