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Abstract
Objective. The purpose of this study was to detect the correlation between body
mass index and motor coordination in school aged children. Methods. One
hundred children ranged in age from 10-14 years participated in this study.
They were selected according to body mass index to be normal weight

and

obese children. They were divided to two groups, group A 50 normal weight
children and group B 50 obese children. Gross motor coordination was assessed
by means of the Körperkoordinations test für Kinder. Results. Childhood
obesity was found to result in poor KTK performances. Conclusion. It can be
concluded that high body mass index has a negative effect on motor
coordination in school-aged children.
Key words: Body mass index; Children; Motor coordination.
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Introduction
In the long term, obese children
are more likely to become obese
adults. Longitudinal studies showed a
risk that obese children will become
obese adults, who, as a consequence,
are exposed to an increased risk of
comorbidity and premature mortality.
It has been confirmed that obese
children display a lower fitness.
However, it is difficult to specify a
cause-and-effect relationship which
would scientifically justify this
phenomenon (1).
Obesity, now classified as a
disease by the American Medical
Association (AMA), so Many authors
have already stressed the crucial need
for research on the topic to understand
the causal nature of this adverse
relationship (2). Obesity consists 16%
of children in the United States(3), and
has led to a call for increased physical
activity for children. Childhood
overweight and obesity as well as
lower motor skill levels have been
linked with less active lifestyles (1).
Poor coordinative performance
can affect the acquisition of motor
skills and overall child development.
In this regard, motor coordination has
been included as a topic of discussion
in different areas of research. Recently,
there has been an increasing interest of
researchers on the relationship between
levels of physical activity and
adiposity with motor coordination in
children (4, 5).
Low levels of coordination may
result in limited opportunities for
engagement in physical activities, poor
health-related fitness, and overall low
motor skill competence, leading to
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increased weight and obesity. Low
motor skill competence may result in
disengagement in physical activities, as
well as other sports activities in middle
and later childhood. Consequently, a
negative spiral of disengagement
arises, characterized by adopting
negative attitude towards pursuing a
physically active lifestyle later in life
(6)
.
Obesity is defined by body
mass index (BMI) and evaluated in
terms of fat distribution via the waist
hip ratio (7).BMI is a measure of
relative weight based on an
individual's
mass
and
height.
Moreover, it is adopted by the British
government in an effort to promote
healthy eating. The BMI, with
simplicity for its calculation, is the
most common and widely used
anthropometric measure ,for both
children and adults(8).
It is calculated by dividing
individual’s weight in kilograms (kg)
by his height in meters (m), then
dividing the answer by his height again
(9)
.
ВМІ (kg/m2) = Воdуwеіght (kg) /
Неіght (m)2
In children, weight varies with
age and sex, not only with height.. To
account for variability by sex and age,
BMI in children is compared with sex
and age specific reference values (10).
Young children differ from
adult in BMIs, they naturally start out
with high body fat, but tend to get
linear as they get older. Boys and girls
also have different body compositions.
To take into account the differences
between girls and boys at different
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ages, scientists have created a special
BMI for children between the ages of
two and 20 years figure (1, a,b) ,table
(1) show the classification of children
BMI. Each chart contains a set of
curved lines indicating the child's
percentile. The normal BMI range

becomes higher for girls as they
mature, because teenage girls normally
have more body fat than teenage boys.
A boy and girl of the same age may
have the same BMI, but the girl could
be of normal weight and the boy could
be at risk for being overweight (11).

Fig. (1): chart for BMI-for-age chart for boys aged 2–20 years. b BMI-for-age chart for
girls aged 2–20 years. (12).
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Table (1): BMI classification for children (12)

The BMI for age growth charts for
boys and girls take into account
these differences and allow
translation of a BMI number into a
percentile for a child's or teen's age
and sex (13).
Motor coordination is the
harmonious functioning of body parts
that involve movement, including
gross motor movement, fine motor
movement, and motor planning, motor
coordination is favorably associated
with health markers, such as physical
activity (PA), cardiorespiratory fitness,
muscular strength, endurance, and
Subject, materials and methods
Study design:
This study is a correlational
study which determine correlation
between BMI and motor coordination.
Participants:
A hundred of normally
developed children from both sexes
with age ranged from 10 to 14 years
selected according to percentile body
mass index were divided into two
groups according to weight status
Group A composed of 50 obese
children (23 boys and 27 girls).

healthy weight status throughout
childhood (14).
The level of motor skills and
abilities promotes physical activity
since early childhood. Children with
better-developed motor skills may find
it easier to be active and engage in
more physical activity than those with
less-developed motor skills. The
relationship between motor abilities
and skills and physical activity may
most probably be a crucial determinant
of complex mechanism of adopting a
healthy lifestyle since childhood (15).
Group B composed of 50 normally
weighted children (23 boys and
27girls).
Children
were
selected
according to percentile body mass
index from primary and elementary
schools in Obour city, Egypt after
permission and approval from The
Ministry Of Education
and The
Educational administration of Obour
city and its number is 42 at 3/4/ 2018.
We divided subjects who (met the
inclusive criteria) and into 2 groups
normal weight group and obese group.
Inclusion criteria:
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Individuals without health
limitations
participated
in
school physical education twice
a week.
 Children aged from 10 to 14
years old.
 The study was carried out at
Back Line language School,
Al-SayedaAysha primary and
elementary school, Osman
EbnAffan language school in
Obour City.
Prior to data collection a
written consent was granted from the
parents. Details of the study were sent
to parents with the appointment
information and on attendance, parents
gave informed consent form for
participation. The selection of the
samples
and
assessment
were
conducted in the children’s school.
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Measurment procedures:
A-For selection
Body mass index (anthropometric
testing).
BMI is used differently
for children. It is calculated by
dividing individual’s weight in
kilograms (kg) by his height in meters
(m), ), then dividing the answer by his
height again (9)as for adults, but then
compared to typical values for other
children of the same age, and then the
BMI percentile allows
comparison
with children of the same sex and
age(16) .
B-For assessment
Motor coordination:
1- The
Körperkoordinationstestf
ür Kinder (KTK).
(The Body Coordination
test for children)(17)
In the context of physical
education (PE) and sports, a reliable
instrument for the gross motor
coordination, relatively independent
from a child's physical capacities, is of
great use. PE teachers could use such
tests to evaluate the gross motor
coordination of their pupils in a simple
and objective way.The Test of Gross
Motor Development (18) is a qualitative
test instrument that can be used by the
PE teacher. However, its focus is
mainly on identifying children with
motor development problems. One of
the few tests that mainly focuses on
gross motor coordination of both
normal children without motor
problems as well as children with
motor and/or mental problems is the
KörperkoordinationsTestfür
Kinder
(Body Coordination Test for Children,
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referred to as KTK from here on)
published by (19)
It consists of four subtests that
measure gross motor coordination:
walking backwards on a balance beam
of different widths (KTK BEAM),
moving sideways on boxes (KTK
BOARD), hopping for height (KTK
HOP) and jumping sideways with both
feet together (KTK JUMP). The same
tests are used for all age groups (5–15
years.), which is an advantage with
respect to a longitudinal follow-up of
the children tested. The test is easy to
administer and takes about 15 min per
child. The KTK allows an objective
and straightforward evaluation of a
child's gross motor coordination only,
with only limited interference of the
child's
physical
fitness,
which
discriminates this test from most other
instruments.The raw test scores from
each of the four tests can be
transformed into motor quotients
(MQ). The norms for the MQ are
based on the performance of 1228
normally developing German children
in 1974. The MQ score is standardized
by age and gender. The total MQ
(mean=100; SD=15) for the entire test
batteryproduces a measure of the gross
motor coordination of children,
ranging from “gifted children” to
“children
with
motor
(17)
dysfunctions” .
Method of use
The assessment of the
coordination consisted of the
following KTK subtests:

1- walking backwards three
times along each of three
balance beams (3 m length; 6,
4.5
and
3 cm
width,
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respectively; 5 cm height). A
maximum of 24 steps (eight per
trial) were counted for each
balance
beam,
which
comprises a maximum of 72
steps (24 steps × 3 beams) for
this test. The sum of steps in all
trials determined the motor
quotient 1.
2- moving across the floor in
20 s by stepping from one plate
(25 cm × 25 cm × 5.7 cm) to
the next, transferring the first
plate, stepping on it, etc. The
number of relocations was
counted and summed over two
trials. The sum of scores
reached in the second task
determined the motor quotient
2.
3- jumping from one leg over
an increasing pile of pillows
(60 cm × 20 cm × 5 cm each)
after a short run-up. Three, two
or one point(s) were/was
awarded
for
successful
performance on the first,
second
or
third
trial,
respectively. A maximum of 39
points
(ground
level+12
pillows) could be scored for
each leg, yielding a possible
maximum score of 78 .The
number of jumps performed
correctly was summed over two
trials to determine the motor
quotient 3.
4- jumping laterally as many
times as possible over a
wooden slat (60 cm × 4 cm ×
2 cm) in 15 s. The number of
jumps over two trials was
summed. Points obtained in

two
trials determined the
motor quotient 4.
 And scoring by the summation
of the 4 motor Quotients.
Administration and scoring of the
KTK test according to the
manual(17):
According to the classification of
Kiphard and Schilling,
1 -Children with motor Quotient (
MQ) value between 86 and 115
are considered as having normal
gross motor coordination.
2-Children scoring between 71 and 85
as having a moderate gross motor
coordination disorder and
3-Children scoring 70 or less as having
a severe gross motor coordination
disorder. Children scoring between
116 and 130 are considered as
having good motor coordination and
4 -Children scoring >131 as having a
high MQ)42(.
Statistical analysis:
- Descriptive statistics and t-test were
conducted for comparison of mean
age, and BMI between both groups.
- Pearson Correlation Coefficient was
conducted to determine the correlation
between BMI and gross motor
coordination scores.
- The level of significance for all
statistical tests was set at p < 0.05.
- All statistical tests were performed
through the statistical package for
social studies (SPSS) version 19 for
windows. (IBM SPSS, Chicago,
IL,USA).
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Results
Data obtained from both groups
regarding gross motor coordination
were statistically analyzed and
compared. - Subjects demographic
data: As observed in table (2) and
demonstrated in figure (2), the mean ±
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SD age group A was 11.52 ± 1.38
years,. The mean ± SD age of group B
was 11.92 ± 1.49 years, There was no
significant difference between both
groups in the mean age values (p =
0.16).

Table (2): Comparison of the mean values of age between group A and B.
Age (years)
 ± SD

Maximum
Minimum
MD
t-value
p-value
Significance
Χ
SD

Group A

Group B

11.52 ± 1.38

11.92 ± 1.49

14
10

14
10
-0.4
-1.38
0.16
NS

: Mean

MD

: Mean difference

p value

: Probability value

: Standard deviation

t value

: Unpaired t value

NS

: Non significant

Figure (2). Mean age of group A and B.

The correlations between BMI and gross motor coordination
The correlations between BMI and gross motor coordination were
moderate negative significant correlations with MQ score (r = 0.66, p =
0.0001), moderate negative significant correlations with balance beam (KTK
BEAM) score (r = -0.63, p = 0.0001), moderate negative significant
correlations with wooden slat (KTK JUMP) score (r = -0.45, p = 0.0001), weak
negative significant correlations with moving the platform (KTK BOARD)score
8
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(r = -0.25, p = 0.009), and moderate negative significant correlations with
jumping on one leg (KTK HOP) score (r = -0.58, p = 0.0001) . (Table3,Figure
(3,4 ,5 ,6 ,7)).
Table (1): Correlation between BMI and gross motor coordination:
Gross motor
r value
p value
Sig
coordination
Motor Quotient (MQ)
-0.66
0.0001
S
score
Balance
beam
-0.63
0.0001
S
score(KTK BEAM)
Wooden slat score(KTK
-0.45
0.0001
BMI (kg/m²)
S
JUMP)
Moving the platform
-0.25
0.009
S
score(KTK BOARD)
Jumping on one leg
-0.58
0.0001
S
score(KTK HOP)
r value: Pearson correlation
coefficient

p value:
Probabilityvalue

S: significant

Figure (3). Correlation between BMI and MQ
score.

Figure (4). Correlation between BMI and
balance beam (KTK BEAM) score.

Figure (5)Correlation between BMI and
wooden slat (KTK JUMP) score.

Figure (6). Correlation between BMI and
moving the platform (KTK BOARD)
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kFigure (7). Correlation between BMI and Jumping on one leg (KTK HOP) score.

Discussion
The current study showed
thatthereis
moderate
negative
correlations between MC and BMI.
In fact, during pubertal years it
is expected that the relationship
between MC and BMI can be
dramatically altered by the rapid and
individualized changes in somatic
growth that result in changes in muscle
mass (boys) and adipose tissue (girls)
(18)
.
In the current study we use the
body mass index for assessing weight
status in children BMI is a simple,
inexpensive, and noninvasive surrogate
measure of body fat.
Determining BMI represents a
simple method recommended even for
school practice, despite its application,
is burdened with certain limitations.
These are bound especially with the
fact that the BMI value stems from the
ratio of body weight and height, and
does not discriminate between fat and
muscle mass, and also does not
indicate the fat distribution in the body
(20)
.
Krebs et al., (2007) (21)
consider BMI to be a scientifically
justified
means
of
obesity
determination
in
children
and

adolescents at the age from two years
to 19 years.
The present study demonstrated
low to moderate negative correlations
between MC and BMI. Data also
indicate markedly poorer motor
coordination (MC) for obese children
of both sexes compared to normal
weight children. Overall, these data
agree with most other data that
demonstrate an inverse relationship
between childhood body weight status
and various measures of MC.
Similarly to the results of our
study, D’Hondt et al.,(2010)(1)
reported that childhood overweight and
obesity significantly contributed to a
lower level of motor abilities as
assessed by the KTK testing battery.
Okely et al., (2004) (22) found
that, despite a general inverse
relationship between body composition
and overall MC, there were virtually
no associations with object-control
coordination. That is, the correlation
occurred
only
with
locomotor
coordination. Thus, the MC tests
assessed in this study generally align
with the types of locomotor tests used
in Okely et al.(22)
In line with our study, Graf et
(25)
al.,
confirmed a moderate inverse
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correlation
between
coordination
abilities (KTK test) and BMI.
According to (Okely et al.,
(22)
2004)
and (Barnett et al., 2008)
(23)
, they suggested that instruction and
improvement of motor skill might be a
key component in both prevention and
management of childhood overweight
and obesity. Next to intervention
programs related to clinical practice,
there is a crucial need for communityand school-based initiatives to provide
various opportunities for motor skill
development
through
physical
activities.
Conclusion
From the obtained results of
this study supported by the relevant
literature, it can be concluded that
there is negative correlations between
MC (motor coordination) and BMI.
.
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