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Introduction:
First years of life is named sensory- motor. In this 
year cognition is raised from environment and 
development is from motor. (1) Some of children 
have difficulties in motor skills; they struggle to 
perform accurately the motor activities of daily 
life. (2) Therefore they have problems in self-
esteem, learning, academicals functioning and 
daily living. In the 1930s, the term clumsy child 
syndrome began to be used in the literature to de-
note a condition of awkward motor behaviors that 
could not be correlated with any specific neuro-
logical disorder or damage. This term continues 

to be used, but often with social rejection. (1, 2).  
Now they are children with Developmental Co-
ordination Disorder (DCD). (3) Motor problems 
in DCD are not a unique and standard model. 
Motor models are depended ages, temperament 
and environmental conditions. (4)   Tsiotre in 
2006 studied in DCD prevalence in Canadian & 
Greek children. In Greek children, it was higher. 
(19to8%)
   Children with Attention – Deficit Hyperactivity 
Disorder (ADHD), Learning disorder (LD) have 
deficiency in motor skills, too. DCD is with some 
of co morbidities like ADHD and LD. (5) Inter-
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vention for children with DCD utilizes multiple 
modalities.  (6) Before any intervention, correct 
evaluation is important. Younger DCD children 
have problems in playing, writing and other gross 
& fine motors, in this time with more evalua-
tion detect that other motor deficiency is related 
to gether. (7)  Dan ford evaluated 89 children 
with5-10 years old who have been referred as 
DCD, it was detected that 1/3 of them accurately 
was DCD. (8) Therefore in the process of evalu-
ation, standard test is needed. With accurate test, 
decreasing the costs and preventing stigmatiza-
tion will be done. There are some standard motor 
tests. (9) Two approaches must be done in DCD. 
Descriptive – Observational and Neurological 
approaches. In   Descriptive – Observational ap-
proaches teachers and parents are involved, but 
in Neurological approaches specialists are in-
volved. (10) In these areas children with DCD 
have deficiencies:
Fine motor, gross motor, low motor tone, body 
awareness, sensory integrity, visual perception, 
visual coordination and dyspraxia. (11) There 
are standard tests for evaluating. Bruinnks- Os-
eretsky Test of Motor Proficiency is one of them.  
BOTMP has 46 items in 8 sub tests; it designed 
for motor skills deficiency in 4/5 – 14/5 years. 
(9) 

Method:
This research is cross-sectional research. Our 
main group was children 6.5-8.5 years. The in-
clusion Criteria were:
- Children with DCD     
- IQ>90
- Chronological age 6.5-8.5 years
The exclusion Criteria were:
- Impairment in visual area that doesn’t correct 
with glasses.
- Severe impairment in auditory area.
History of metabolic, Orthopedic or Epilepsy.
- History of Moderate to severe cardio- pulmo-
nary diseases.
At first 57 children selected from rehabilitation 
clinics, all of them were visited with psychiatrist 
and only 30 of them can participate. (15 girls 

&15 boys) 
Control group was a group of children that 
matched with the first group from socio-economic 
class and craniological age. These children were 
studying in school without any major problem.
After interview with parent(s), BOTMP test had 
done. This test had 46 items, in 8 areas.
Running speed &agility
Balance
Bilateral coordination
Strength
Upper – Limb coordination
Response speed
Visual – motor control
Upper limb speed& dexterity

Each test was done 45-60 minutes. There was, 2 
chairs with a table, child was sitting in chair his 
legs were on the floor, and his hands were on the 
table easily.
1-2-3-4 areas are in gross motors, 6-7-8 are in 
fine motors.5 is for upper coordination. In some 
of area, test was done 2-3 times and the better 
response was written.
T- Test and Mann-Whitney were used in stati-
cally method.

Results:
Children with DCD were 30, 15 girls & 15 boys. 
Normal children had matched with them. Table 
– 1 show the average range of years for two 
groups.

Table1: Average range of years (months)  
in two groups

group   number   Years (months)   

Normal 30     90

 DCD 30     88/8

In table- 2 dexterity is shown of two groups. 
86.7% of normal, 76.7% of DCD children were 
right hand & foot. 13.3 % of normal, 23.3% of 
DCD children were left handed.
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Table2: Distribution of dexterity in two groups

Variables    Number  %

Dexterity (hands)

 N
R.H  26 86.7 

L.H    4 13.3

DCD
R.H   23 76.7 

L.H    7 23.3

Dexterity  (feet )

 N
R.F   26 86.7

L.F    4 13.3

DCD
R.F   23 76.7

L.F    7 23.3  
 In table-3 shows gross & fine motor, upper coordination in BOTMP.

Table3: BOTMP index in two groups
  Variables    median    SD

Gross motor
N  51.13 7.44

DCD  29.60 3.31

Fine motor
N  58.23 5.52

DCD  32.83 3.59

Upper coordination
N  17.50 2.59

DCD  10.23 1.69

Table4: Statistically index in Global Motor 
Coordination

   variables median SD Z P.  
Value

G.M.C
N 126.86 12.84

- 6.65 0.000
DCD 72.66  6.72

In gross motor Z= - 6.65, P value <0.001. Differ-
ence in gross motor between two groups is mean-
ing.
In fine motor Z = - 6.66, P value<0.001. Differ-
ence in fine motor between two groups is mean-
ing.
In upper motor co- ordination t=12.83, P 

value<0.001. Difference in upper motor co- ordi-
nation between two groups is meaning.
In table 4, shows statically index in Global Motor 
Coordination. 
In upper motor co-ordination, there is mark able 
difference between boys & girls. (t=2.25, p=0.02) 
table 5 show this part.

Table5: Differences between boys & girls in up-
per motor co-ordination

variables median SD f t P(v) Df

U.M.C
boys 15.06 4.33

2.53 2.25 0.02 58
girls 12.66 3.89

Gross motor skills between two groups are dif-
ferent. In Table -6 median differences is showed.
( P <0.001 )
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Table6: Difference in gross motor 

variables median SD Z P.Value

G.M.C
N 51.13 7.44

-6.65 0.000
DCD 29.60 3.31

 At last about gross and fine motor co-ordination 
in boys and girls, we have shown in Mann- Whit-
ney. There was no meaningful difference be-
tween two groups. In gross motor co-ordination 
Z=-1.79, P=0.07 and fine motor co-ordination 
P=0.88,Z=-0.14. In global motor co-ordination 
Z=-1.47, P=0.14. In table 7, in formations are 
seen. 

Table 7: Gross & fine motor co-ordination
Variables Z     P(v)

Gross motor
 boys

- 1.79 0.07  
 girls

Fine motor
boys

-0.141    0.88
girls

Global motor coor-
dination

boys
- 1.47        0.14  

girls

Discussion:
Children with motor co-ordination disorder have 
many problems in motor skills; their gross and 
fine motor is impaired. (12).Sub tests of BOTMP 
that assessed gross motor are, Balance, running, 
skipping, sports doing. Children with co- ordina-
tion disorder have abnormal gross motor skills. 
Mac nab (2001) showed children with co-ordi-
nation disorder are poor in some gross motor as-
pects like balance. Balance problems were high in 
co-ordination children than normal children. (13)  
Guez in 2003 showed; balance in children with 
co-operation disorder, when they are standing on 
one foot with close eyes is poorer than normal 
children. Balance in standing needs processing 
sensory inputs by motor system. (14)Cherng was 
studied in sensory inputs , processing for few mo-
dalities  was more impaired than one modality in 

co-operation disorder In this study gross motor 
was impaired, too. Median is meaningfully 
different, 51.13 in normal children and in 
Co-ordination patients are 29.60. BOTMP is a 
test for fine motor, too. It has subtests for 
reaction time, control visual -motor abilities and 
upper limbs abilities. They test motor tone, 
hands- eyes coordination, perception for 
visual – motor, grasp for things, copying, 
perceptual- writing. Smith – Engelsman (2001) 
studied that, Messy or illegible writing in 
co-ordination patients was impaired. (15) In our 
study Fine motor skills in children with 
co-operation disorder was 32.83 and in 
normal children was58.232.Waelvelde in 2006 
was studied in upper motor co-ordination ,
rhythmic movements was significantly impaired 
in 
co-operation disorder. In our research, upper 
motor co-ordination was significantly different. 
Upper motor coordination in normal children 
was 17.5 and in 
co-ordination disorder was 10.23. (Table-5) 
Results are like other studies.Parker (1999) was 
showed that 31% of children with co-ordination 
disorder in short form of BOTMP have poor 
global 
motor functioning. (16) In our research, 
difference in this area was meaningful.
 (Median in N=126.86, CO=72.86) This 
difference needs more studies. Panek (2007) was 
showed, there isn’t different between sex and 
perceptual communities. (17)Tsiotra in Canada 
and Greek (2006) studied in co-ordination 
disorder, motor skills in boys with BOTMP is 
higher than girls. (18) In our research, upper 
motor skills (boys=15.06, girls=12.66) was 
different. 
In normal children, there was difference, too. 
Cultural differences about sexual role can be 
effective.Therefore children with co-ordination 
disorder are lower in gross and fine motor than 
their normal peers. Hence, all of children with 
co-ordination disorder must be examined by 
motor tests. With some of tests like: BOTMP 
disabilities can be better detected.  



Iranian Rehabilitation Journal 9

References:
1- Cantin N, Palatka h, Developmental coordination 
disorder: explosion of a cerebella hypothesis; Human 
Movement science: 2007; (1)26:491-509
2-Kaplan& Sadock, s, Motor skills disorders: Develop-
mental coordination disorder; 2007:1170-1174
3-Hamilton S, Evaluation of clumsiness in children; 
American family physician 2002; 66(8):1435-1440
4-Missiuna C, Parental questions about developmental 
coordination disorder; a synopsis of current evidence; 
Pediatrician child health 2006; 11(8):507-512
5-Willmut K, Brown J, Attention deficit in children with 
developmental coordination disorder; Disability reha-
bilitation 2007; 29(1):47-55
6-Dugas C, Clumsiness& developmental coordination 
disorder (DCD) are two separate motor problems; SIA-
PA1999; 142-152
7- Umphred DA, Neurological rehabilitation, 4th Ed, 
California, Mosby 2001
8-Dun ford C, Are referral to occupational therapy for de-
velopmental coordination disorder appropriate? Archive 
disorder child 2004; 89:143-147
9- Kaplan BJ, Dewy DM, The term co morbidity is a 
questionable value in reference to developmental disor-
der; Learning Disabilities 2001; 34(6):555-565\
10-Rodger S, Motor and functional skills of children 
with developmental coordination disorder: A pilot in-
vestigation of measurements issues, Human movement 

science 2003; 22:461-478
11-Cairney J, Developmental coordination disorder and 
cardio respiratory fitness in children, PES 2007; 19(1)
12-Boyle T, Concurrent validity of assessment tools 
used to identify children with developmental coordina-
tion disorder (thesis), Mel borne: Western Australia Uni-
versity2003
13-Mac nabs JA, The search for subtypes of DCD: Is 
cluster analysis the answer; Human movement Sci-
ence2001, March; 20(1-2):49-72
14-Guez RH, Static balance and developmental coor-
dination disorder; Human developmental science 2003, 
Sep; 22:527-548
 15-. Smith – Engelsman BCM, Fine motor deficiencies 
in children diagnosed asDCD based poor grapho- motor 
ability. Human movement science 2001:20:161-182
16-Parker HE, Motor testing in children: classification 
issues, In 5th IOC world congress on sport science 1999, 
Oct 3-Nov 5, Sydney, Australia, The University of West-
ern Australia
17-Panek P, Effects of age, gender and causality on per-
ception of persons with mental retardation: Research 
in developmental disabilities 2007, Doi: 10.1016/jridd 
western 
18-Tsiotre GA, A comparison of developmental coordi-
nation disorder prevalence rates in Canadian & Greek 
children, Adolescent health 2006; 39:125-127




