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ABSTRACT

Considering the motor and cognitive problems that arise following developmental
coordination disorder (DCD), discovering new methods to deal with and reduce the adverse effects of this
disorder is of particular importance. These people must promptly and effectively benefit from therapeutic
and preventive interventions to improve their motor proficiency. This study aimed to investigate the
effect of 8 weeks of exergame training on the motor proficiency of children and adolescents with typical
development and those with developmental coordination disorders.

[VETEEE This quasi-experimental research employed a pretest-posttest and between-group approach.
To conduct this research, 40 female students with an average age of 11.29-14.24 years were grouped
into 4: healthy (10-12 years), healthy (13-15 years), DCD (10-12 years), and DCD (13-15 years). Students
with suspected developmental coordination disorder were identified by their parents by completing the
developmental coordination disorder questionnaire (DCD-Q-2). They were selected as the research sample
of the DCD group using the MABC-2 test. Then, all subjects participated in the MABC-2 test in the pretest
stage. Afterward, all groups played with the Nintendo console (4 games out of 12 games) for 8 weeks (24
Sessions), and each session lasted 20 minutes. After the intervention, all groups participated in the posttest
phase, similar to the pretest. After confirming the normality of data distribution through the Kolmogorov-
Smirnov test, we examined the research hypotheses and analyzed the data using the paired t test, combined
multivariate analysis of variance, and Bonferroni post hoc test at a significance level of P<0.05.

(TS The paired t test results showed a significant difference in the subscales of balance, aiming and
receiving, manual skill, and motor proficiency between the two age groups of 10-12 and 13-15 years in
DCD subjects; however, no significant difference was observed in the posttest scores of 10-12 and 13-15
years old healthy students. Also, the independent t test results showed a significant difference between
the scores of motor proficiency in the posttest of healthy and DCD individuals, and the mean scores of the
healthy individuals were higher than those of DCD students. The combined multivariate analysis of variance
supported only the significant effect of group (healthy and DCD) on MABC-2 subscales, and the impacts of
age and age*group were not significant.

The results of the present study show that exergame exercises significantly improve motor
proficiency in DCD individuals; however, these interventions could not compensate for the developmental
delay of these children compared to typically developed children. These results may be related to the
duration of the interventions and the age range at the start of the interventions. These differences may
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Introduction

evelopmental  coordination  disorder

(DCD) is an essential movement disorder

with no specific medical, environmental,

or cognitive cause. It is a developmental

neurological disorder that begins early in
life, manifests before school age, and usually remains
with the person throughout life. This disorder of motor
function (weakness in motor coordination, balance, and
fine and gross motor skills) cannot be described by chron-
ological age and level of intelligence. It can manifest itself
with a significant delay in acquiring motor skills. Other
symptoms of this disorder include delayed achievement
of motor skills, raw motor skills, and poor performance
in sports skills, which leads to incapacity and dysfunction
of academic and social performance and daily activities.
Due to the high prevalence of this disorder among chil-
dren (about 11.2% of primary school age), it is necessary
to review and design programs tailored to the needs of

these people.

Some research suggests that DCD can be interpreted as
a delay in puberty, and the associated problems decrease
with age. However, several longitudinal studies have
shown that motor problems in these individuals are rarely
corrected to old age. Given the motor and cognitive prob-
lems that follow developmental disorders for these peo-
ple, discovering new methods to deal with and reduce the
adverse effects of this disorder is of particular importance.
These people must promptly and effectively benefit from
therapeutic and preventive interventions to improve mo-
tor skills. This study aimed to investigate the effect of 8
weeks of exergame training on motor proficiency of chil-
dren and adolescents with normal development and those
with developmental coordination disorder.

Materials and Methods

This research was quasi-experimental and employed a
pretest-posttest between-group approach. To conduct the
present study, 40 female students with an average age of
11.29-14.24 years were selected and assigned to 4 groups:
healthy (10-12 years), healthy (13-15 years), DCD (10-12
years), DCD (13-15 years). All stages of the test were per-
formed according to the instructions of the Ethics Com-
mittee, and the 26 GATH codes of ethics were observed
for the protection of human subjects. The sample size was
estimated based on the G*Power program, with an effect
size of 0.7 and a statistical power of 0.95. So, 10 people
for each group were chosen.
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Students with suspected developmental coordination
disorder were identified by their parents by completing
the developmental coordination disorder questionnaire
(DCD-Q-2). They were selected as the research sample of
the DCD group using the MABC-2 test. Then, all subjects
participated in the MABC-2 test in the pretest stage. Af-
terward, all groups played with the Nintendo V console (4
games out of 12 games) for 8 weeks, 24 sessions in total,
and each session lasted 20 minutes. They played athlet-
ics, focus, basketball, boxing, badminton, hula hoop, rope
balance, and ski jumping. At the end of the intervention,
all groups participated in the posttest, which was similar
to the pretest. After confirming the normality of data dis-
tribution through the Kolmogorov-Smirnov test, the re-
search hypotheses were analyzed using the paired t test,
combined multivariate analysis of variance, and Bonfer-
roni post hoc test at a significance level of P<0.05.

Results

The paired t test showed a significant difference in the
subscales of balance, aiming and receiving, manual skill,
and motor proficiency in the two age groups of 10-12 and
13-15 years in DCD subjects. However, no significant
difference was observed in healthy individuals aged 10-
12 and 13-15 post-test scores. Also, the independent t test
results showed a significant difference between the scores
of motor proficiency in the posttest of healthy individuals
and DCD, and the mean scores of the group of healthy
children were higher than those of DCD. The combined
multivariate analysis of variance showed only the sig-
nificant effect of group (healthy and DCD) on MABC-2
subscales, and the effects of age and the age*group were
not significant.

Conclusion

Considering the motor and cognitive problems that arise
following developmental coordination disorder for these
individuals, discovering new methods to deal with and
reduce the adverse effects of this disorder is of particular
importance. Failure to provide therapeutic interventions
in children with DCD leads to the loss of the opportunity
to cope with the challenges of everyday life successfully.
It seems that the missing link in research is the use of an
intervention that, in addition to movement and develop-
ment of physical activity, simultaneously compensates for
the motor deficits of children with DCD and leads them to
participate in sports activities due to their lack of interest
and enthusiasm. In general, the results of the present study
show that exergame exercises significantly improve mo-
tor proficiency in DCD individuals.

Bahram A, et al. The Effect of Exergame Training on Motor Proficiency. Sci J Rehab Med. 2024; 13(1):224-241.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html

Scientific Journal of
Rehabilitation Medicine

However, these interventions could not compensate for
the developmental delay of these children compared to
normal adults. These results may be related to the dura-
tion of the interventions and the age range at the start of
the interventions. These differences may disappear if ap-
propriate interventions are presented at a younger age and
for a long time.
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5. Home Exercise Program (HEP)

S 3 1 (6 3lomeusBly i yod il g 0l et s


http://medrehab.sbmu.ac.ir/

LIS S anlllan ) (ally b dumlae) Solyls et

48,5 0,0 Sy paasie S 5l 55 ol b (sl
el b (Glogeen Pl olulid jlaie 45 9 0
Skl casSes il ol 8l ads” g ol ol 5T All e
et 35 gole (58S il SRS iz (Soull
Olea 5l aby Sialon Pl slls (5355 b izas 5
Slas 4y aog 8 51 S yo aiad bl Bolas IS dy g loe
o8 «(VY-Ve=(gole oy ol 8l) Lol (slaog,S jo a5 V-
ady ghls olgh VY-V e="gus, Sialen Pl )l
3 001 Y= gas, Sialon st o3l 5(10-1¥=cole
Silmacadly b (L8 QlesT w3l Lo giogasl gales i8S
o3l 5 sl tusyy (Gekos g9yd 5l S oy
4 (nolly garetild) 0,8 9 Badios SS9 ph g o8liiusks 90
Jerol ol Gy 9 Ghigal US ool oty aiaS b
0O905100,5 dws 3 MABC-2 yg05] sy 10 Ol ya5 S o,
&S o a3l Glsieds Joles g 61500 &l oo,
9 o5 S gl ldr g 9 )5 58
9 4 &l ol slagil o Gilomacusdly 4 g2, Jlrnog
a3 kal ol g3l g2l 09 Ly SogS o

9 s S LS 99 5 Biona bags y9ail Jope 418

o plowl wsndls Qlesl geil gyl 092 L 45 (2359 pole
958 e (59 53k JouS Sl (slomecndly O Cgr
@ ol dws g0 g (Jolad azmio S Jolds a5 ol solisudl
¢|)§| 4.315;03@)1,?.,‘1 6‘)-?‘ )| () o)l.o..f: 2ya5) S92 &5)9-
dud> ¥ Lol aan p2 a5 aan A Coedy (6 jlracadly S
22 (Y olods yyga) s, cdlyyo 1y 09 dud> YE £gazeey0 4
Jolaido Ve (i ¥ ey a5 09y adBo Fe Jold 0 pod >
o oo Jaols 45 (g3l 4aBa Yo o jlam (0,5 08 Jalis
Ve 3150 5 6 slacs oo 5 Jolas g alralr (25>
5 S 69 Sl yo £, 5l B b S (30,57 000 4B

10. Typical development
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8. Conners Parent Rating Scales (CPRS-R:S)
9. ADHD
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13. Paired sample t test
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11. Kolmogorov-Smirnov
12. Levene's test
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