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INTRODUCTION
AAMR (American Association on Mental Retarda-

tion) defines the mental retardation as a disability, which 
is characterized by very significant limitations in the 
intellectual functioning and in the adaptive behavior, 
manifested through a variety of conceptual, social and 
practical adaptive techniques (AAMR, 2002). People 
with mental retardation since early age show noticeable 
physical and intellectual inferiority, immaturity and in-
competence (Petrov, 2007.). The unfinished psychomo-
tor development, general hypotonia, cognitive deficits 
in motor behavior and limited physical activity by the 
time among individuals with the mental retardation 
cause irregularities and retarded physical development, 
general decline in motor ability and certain physical 
deformity (functional and/or structural). Especially af-
fected are children of school age who are temporarily 
or permanently excluded from educational programs in 
physical education (Nedović, 2009.). As higher is the 
level of mental retardation, the more is endangered the 
motor activity in these individuals (Geshoski & Nedov-

ich	(Гешоски & Недовиќ), 2010). We were analyzing 
the relationship between anthropometric and motor 
characteristics and the intellectual disabilities through 
numerous previous studies in the field of intellectual 
disabilities (Smith, 2006; Ninković, 2004; Radojčić, 
1996; Lević, 1990; Rusk, 1971; Jevtić & Vasović-Potić 
(Јевтић,  Весовић-Потић),  1997; Stošljević, Rapaić, 
Stošljević, & Nikolić, 1997; Nedović, 2009; Petrov 
(Петров), 2007; Frey & Chow, 2006; Vuijk, Hartman, 
Scherder & Visscher, 2010; Rintala & Loovis, 2013).

The reported researches in the field of genetics, 
neurology, orthopedics, physical medicine and special 
education and rehabilitation leave much time for further 
research in this area, because the anthropometric charac-
teristics of children in primary school have not been the 
subject of special studies in special education and reha-
bilitation. Recently a research has started, i.e. with the 
research is initiated the identification phase of anthropo-
metric dimensions of the students with disabilities. The 
main goal of this research is to standardize the procedure 
and define the methodology of assessing motor and an-
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thropometric characteristics of students with disabilities. 
Children with mental retardation are appropriate sample 
to test the paradigm in this research.

The goal of our research was to determine the an-
thropometric and motor characteristics in children with 
mild mental retardation. The anthropometrics is based 
on measurements of the human body as a whole or sep-
arately in some parts and it is implemented according 
to the method of the International Biological Program 
(IBP). For the purposes of our study we used the fol-
lowing anthropometric parameters: body height, body 
weight, chest size, humerus size, forearm size, waist 
size, hips size, thigh size and the size of the calf. Based 
on the data for body weight and height of the respon-
dents it is set the body mass index (BMI), which shows 
us the extent of the thickness for each of the examinees. 
The assessment of motor function and motor quotient 
we have used tests for general motor skills by Ozoretski.

METHODS
The sample consists 60 examinees from primary 

schools at the age of 8 to 10 years of both sexes. The 
basic criteria for the formation of group was the intellec-
tual functioning of children, therefore were formed two 
groups: I group of 20 children with mild mental retarda-
tion and II group of 40 students from regular elemen-
tary school with normal IQ. The survey was conducted 
in March and April 2013, in regular primary schools in 
Strumica and the special school for children with mild 
mental retardation “Idnina” Skopje.

Table 1.  Structure of the examinees on the basis of gen-
der and intellectual functioning

IQ
Gender

Total
M F

MMR
Normal

13 (65%)
20 (50%)

7   (35%)
20 (50%)

20(33,33%)
40(66,67%)

Total 33 (55%) 27 (45%) 60 (100%)

RESULTS AND DISCUSSION
In Table 1. are shown the structure of examinees 

in terms of sex and intellectual functioning. The table 
shows that 55% of respondents were male and 45% fe-
male. The number of respondents with normal intellec-
tual functioning is 40 (66.67%) and children with mild 
mental retardation are 20 or 33.33%.

In Table 2. are shown the values   of anthropomet-
ric measures for the examined groups and the results 
of t-test. For all tested variables there are mathematical 
differences in favor of those with normal IQ, including: 
MMR individuals have lower average weight of 8.57 
kg, less chest size of 9.05 cm. smaller size of humerus 
for  2,8 cm, they are shorter for an average 9.85 cm, the 
size of the forearm is lower for 2.37 cm. The waist size 
of examinees with MMR (mild mental retardation) is 
lower for 2.7 cm, the hip size is 15.85 cm lower, also 
the sizes of the thigh and the calf are smaller for 6.3 
cm, i.e. 5,8 cm, while their BMI is lower for an average 
2.15 compared to the examinees with normal intellectual 
functioning. This differences are not only mathemati-
cally they are also statistically significant, ie, they are 
not occasionally, we have determined by the t-test for all 
tested variables (we get values of “p” smaller than the 
significance level α <0,05) except for the BMI examin-
ees where p=0,055.

In the Table 3. are shown the results from the evalu-
ation of motor functioning in terms of intellectual func-
tioning. From the presented results can be seen that 
children with mild mental retardation for all variables 
have more unsuccessfully performed tasks compared to 
children with normal intellectual functioning. The test 
for independence shows that in five of the examined 
variables (coordinated statics, coordinated dynamics, 
speed of movement, simultaneity of movements and pu-
rity of movements) we should reject the null hypothesis 
Ho: There is no relationship between motor tasks and 
intellectual functioning and should accept its alternative 
H1: There is a relationship between the performance 
of motor tasks and intellectual functioning in children 
from elementary school. While for the general coordi-
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Table 2.  Anthropometric characteristics regarding  the intellectual functioning of respondents

Anthropometric 
characteristics

IQ
t- test

Normal MMR
N SV SD N SV SD p t t-critical

Body weight
Chest size
Humerus size
Body height
Forearm size
Waist size
Hip size
Thigh size
Calf size
BMI

40

39,37
72,20
23,87
139,22
20,17
59,42
82,12
40,30
31,00
20,34

8,64
8,80
2,91
7,70
2,35
10,57
8,63
4,23
3,18
4,28

20

30,80
63,15
21,07
129,37
17,80
56,72
66,27
34,00
25,20
18,19

9,35
8,03
2,90
8,58
2,35
8,41
9,36
5,82
4,84
3,38

0,001
0,000
0,00

<0,0001
0,001

<0,0001
<0,0001
<0,0001
<0,0001

0,055

3,525
3,860
3,509
4,493
3,686
4,675
6,517
4,779
5,556
1,955

2,002
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nated dynamic variable we did not receive statistical 
significant difference and therefore we accept the null 
hypothesis, according to which there is not relationship 
between motor tasks for general coordinated dynam-
ics and level of intellectual functioning. Only for mo-
tor tasks, the general coordinated dynamics the results 
didn’t show the existence of interdependence, because 
the value p=0.366 is greater than the significance level 
α=0,05. The examinees with the MMR for all tested 

variables had more unsuccessful performed motor tasks 
than those with normal IQ (Table 3.)

In Table 4. are shown the results of t-test which 
tested the arithmetical mean of the variable motor age 
for the tested groups. Because the value of p=0,001 is 
less than the significance level α=0,05 and the observed 
value t=3,345 is greater than the critical value t=2,002, 
we can conclude that the differences that appear for the 
variable motor age in the tested groups are not acci-

Table 3. Testing the success of the performance of motor task in relation to intellectual function

Variables     IQ N
Successfully Partially Unsuccessfully

p
No. % No. % No. %

Coordinated 
statics

Normal
MMR

40
20

25
6

62,50
30,00

11
3

27,50
15,00

4
11

10,00
55,00 0,001

Coordinated dynamics Normal
MMR

40
20

11
3

27,50
15,00

23
5

57,50
25,00

6
12

15,00
60,00 0,001

General coordinated 
dynamics

Normal
MMR

40
20

26
10

65,00
50,00

1
0

2,50
0,00

13
10

32,50
50,00 0,366

Speed of movements Normal
MMR

40
20

30
7

75,00
35,00

6
3

15,00
15,00

4
10

10,00
50,00 0,002

Simultaneity of 
movements

Normal
MMR

40
20

30
10

85,71
50,00

0
0

0,00
0,00

5
10

14,29
50,00 0,005

Purity of the 
movements

Normal
MMR

40
20

30
12

85,71
60,00

0
2

0,00
10,00

5
6

14,29
30,00 0,039

Table 4. The motor age of examinees in relation with the intellectual functioning

Motor Age

IQ
t- test

Normal MMR
N SV SD N SV SD p t t-critical
40 8,59 0,40 20 7,77 1,44 0,001 3,345 2,002

Table 5. Quotient of motorics and the difference between chronological
and motor age of the examinees

    IQ CA
Chronological age

MA
Motor age

Difference 
CA-МA QМ

Normal
MMR

9,54
9,38

8,59
7,77

0.95  (11м)
1,61  (20м)

90,13%
82.47%

 Table 6. Participation in physical activity of examineesin terms of intellectual functioning

IQ
Physical activity

Fisher Exact 
Test

Sparing Preventive/corrective Regular Sport
f % f % f % f. %

Normal
MMR

0
0

0,00
0,00

0
10

0,00
50,00

27
10

67,50
50,00

13
0

32,50
0,00 p<0.0001

Total 0 0,00 10 16,67 37 61,67 13 21,67
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dental but there are statistically significant differences. 
The difference in motor age of participants from regu-
lar schools with normal IQ (8,59) and within examinees 
with MMR (7.77) is tested by t-test, which once again 
have confirmed that the motor age and intellectual func-
tioning are in direct correlation (Table 4).

In Table 5. are shown the results for the motor age 
of the examinees from primary schools. According to 
the results of the test for general motor skills accord-
ing Ozoretski for each of the examinees it is determined 
the motor age and the quotient of motorics. The exam-
inees from the regular primary schools have normal IQ 
average chronological age (CA) 9.54 years, motor age 
(MA) 8,59 years and quotient of motorics (QM) 90.13%. 
The results for the group respondents with MMR are: 
CA=9.38 years, MA = 7.77 years and QM = 82.47%.

According to the results the difference between 
chronological age and motor age among the examinees 
with MMR is 20 months and that difference among the 
examinees with normal IQ from regular schools is 11 
months. According to the test of independence we have 
received a statistically significant difference between 
the examined groups (p <0,0001), so we can conclude 
that there is a high degree of interdependence between 
involvement in physical activities of examinees at age 
from 8 to 10 years and the intellectual functioning

In the Table 6. is shown the involvement of par-
ticipants in physical activities in terms of their intel-
lectual functioning. According to the presented results 
67.50% of those with normal intellectual functioning 
are involved in regular sports activities in school and 
13 or 32.50% despite regular sports activities in school 
are training some other sport, while this group does not 
include students in preventive/corrective actions or stu-
dents who are spared from participating in sports activi-
ties. According to the group of examinees with MMR, 
from the presented results we can see that there are not 
students who are spared from sports activities and stu-
dents who train sport. From the students with MMR 50% 
are involved in preventive and corrective activities and 
50% are involved only in regular school sport activities.

Only for motor tasks, the general coordinated dy-
namics the results didn’t show the existence of interde-
pendence, because the value p=0.366 is greater than the 
significance level α=0,05. The examinees with the MMR 
for all tested variables had performed more unsuccessful 
motor tasks than those with normal IQ (Table 3).

The difference in motor age of participants from 
regular schools with normal IQ (8,59) and within exam-
inees with MMR (7.77) is tested by t-test, which once 
again have confirmed that the motor age and intellectual 
functioning are in direct correlation (Table 4).

According to the test of independence we have re-
ceived a statistically significant difference between the 
examined groups (p <0,0001), so we can conclude that 
there is a high degree of interdependence between in-
volvement in physical activities of examinees at age 
from 8 to 10 years and the intellectual functioning.

There are many factors that in children with mental 

retardation from primary schools cause developmen-
tal problems and irregularities. Primarily include: de-
creased physical activity, improper and inappropriate 
body position during long sitting in the school bench, 
inappropriate school furniture, improper diet, disturbed 
tonus, numerous sensory, cognitive and motor disorder.

It makes it difficult the functioning of children and 
the performance of their daily activities.

CONCLUSION 
The anthropometric characteristics of children from 

primary school are in direct correlation with the level of 
intellectual functioning. 

The motor functioning of children aged from 8 to 10 
years depends on the intellectual functioning. 

There is a high degree of interdependence between 
involvement in physical activity of examinees aged from 
8 to 10 years and the intellectual functioning.

Before applying certain program content in school, 
it is necessary to assess motor and anthropological char-
acteristics of students in order the selected program for 
each child to be correctly dosed to achieve the best re-
sults.

Physical activities combined with preventive cor-
rective exercises in special education and rehabilitation 
should be provided in the individual plan and program 
for each child, in order for practicing motor tasks where 
examinees have achieved worse results. With continu-
ously exercise would be improved the motor function-
ing, prevented body deformities that occur especially 
during puberty and it would reach a higher level of social 
competence of children with mild mental retardation and 
also would be reduced the deviations of anthropological 
and motor characteristics according to the children with 
normal development.

It is required a direct application of the results from 
our research into everyday education and rehabilitation 
of children with mild mental retardation. Also it is re-
quired an organized and coordinated action for massive 
involvement of children, especially children with mild 
mental retardation in physical/sport activities.
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