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ABSTRACT

The aim of our investigation was to establish the dynamics of Body Mass index (BMI) of preschool
children as a result of an enriched physical activity program. 208 children were included in the
investigation.

Methods used: Theoretical analysis of literature, pedagogical experiment, anthropometry, statistical
methods

Results: Children with BMI in normal levels have the highest percentage, which range from 56.2 to
72.4% for 5-year-old boys, from 70.6 to 81.8% for the girls of the same age, from 65.8 to 84.3% for the
boys 6 years old and from 57.2 to 65.4% for the girls of the same age. A high percentage of the
overweight and obese children in all groups was also found. The 6-year-old girls from the experimental
group have the highest BMI values — 38.5%, followed by the 5-year old boys from the control group.
Another negative trend in our study was that there are some underweight children from the three degrees
as the values ranged from 10.8% for the 6-year-old girls (control group) up to 27.5% for the 5 year old
boys from the experimental group.

In conclusion, we would like to underline that overweight and obesity are an important medical and social
problem escalating the last years. However, we should have in mind the other extreme trend — the
existence of underweight children — Il and especially 11l degree, so our efforts should be to directed
towards regulating the body weight in two directions — both reduction or increasing in dependence of any
individual case.
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between the need of organized and

Preschool age is an important period in human
development. Most of the authors define it as
basic  period regarding the physical
development of individuals and the proper
period for building of the basic motor skills
and habits (1, 2). As it is known, physical
activity at that age is of a great importance for
the psycho-physical development of man and
effects the next periods in his ontogenesis (3,
4).

Analysing various information sources as well
as pedagogical practice, we came to the
conclusion that there is a certain contradiction
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spontaneous physical activity of preschool
children in kindergartens on one hand and the
use of new, appropriate and attractive means
and methods for encouraging them to
participate in various forms of physical
activities in the kindergarten on the other.

One of the main indicators for the assessment
of physical development is Body Mass Index
(BMI) (5, 6). A number of studies have shown
that the higher levels of this index in childhood
would have a negative effect in the following
years in the life.

The aim of our study was to establish the
dynamics of BMI of preschool children as a
result of an enriched physical activity program
in physical culture.
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METHODOLOGY

The subject of the study was the physical
development of 5-7 years old children from a
preparatory group for school.

The object was the state of BMI of children of
that age group.

208 children from two kindergartens and
preschool education groups in Sofia Schools
were investigated — 113 boys and 95 girls
divided into two groups — experimental and
control. The experimental group followed a
new physical activity program created by the
author, while the control group followed the
standart physical culture program. (author —
dissertation). The studied subjects were tested
twice — at the beginning and at the end of the
pedagogical experiment. Two main
anthropometric parameters were measured —
height and body weight and the Body Mass
Index was calculated by the standard formula
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BMI = (weight (kg))/(height (m ”~ 2). The
results of our research were compared with the
scale, developed by T. Cole et al. (2000, 2007),
which presents BMI in six levels, namely:
obesity,  overweight, normal  weight,
underweight I-st degree, I1-nd degree and IlI-
rd degree (7, 8, 9, 10).

The significance of this index is that it
determines the level of fatness of the body and
is accepted as a criterion for assessing the
nutritional status of a person (7).

The following methods were used: theoretical
analysis of literature, pedagogical experiment,
anthropometry. graphic analysis and statistical
methods.

RESULTS AND ANALYSIS

The calculated mean values of BMI for the
third age experimental and control groups of
boys and girls are presented in Figure 1.
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Figure 1. Mean values of BMI for the third age experimental and control group - boys and girls

The mean values from the first measurement of
boys are 15.19 for experimental and 16.31 for the
control group respectively. In the second
measurement, they were 15.37 and 16.46,
respectively. In both studies the control group
has higher values of Body Mass Index, but
generally all the studied boys are within the
normal range of that index.

In the girls of the same age it was found that the
mean values of BMI of both experimental and
control groups were again in normal limits. The
higher values of BMI are recorded in the control
group too, which in the first measurement was
15.18 and in the second — 15.58.

The following mean values of BMI for the fourth
age group — boys and girls — are presented in
Figure 2.

Both in the first and the second measurements
the control group of boys has higher values of
Body Mass Index - 16,58 and 16.51,

respectively. The experimental group shows
results of 15.57 in the initial and 15.88 in the
final testing. As a whole, all the boys studied
from the fourth pre-school age group did not
exceed the limit values for normal Body Mass
Index.

Figure 2 illustrates the results of girls of the
same age too. It is evident that the girls from the
experimental group — first and second testing —
have higher BMI values respectively 17.13 and
17.28 at the final. The control group has a lower
values of BMI but all the studied persons are in
the normal limits of that index. However, we
should note that the result of the second
measurement in the experimental group — 17.28
is approaching the upper limit of the normal
value (17. 4). What’s important here is that
sexual differences were manifested in all groups
as the boys have higher results concerning the
normal values of BMI.
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Figure 2. Mean values of BMI for the fourth age experimental and control group — boys and girls

BMI values increased a little at the end of the
experiment in both boys and girls from the
third and fourth age groups as the differences
between the first and the second measurement
in experimental and control group — boys and
girls — are with high statistical significance ( p
< 0.05). Probably these results are due to the
bigger increase in body weight in comparison
with the height.
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In order to reveal the distribution of BMI
values in percentage we used the scale
developed by T. Cole et al., already noted as
six levels: obesity, overweight, normal weight,
underweight I-st degree, underweight IlI-nd
degree and underweight I11-rd degree.

Figure 3 presents the frequency of all
categories of BMI in boys of the third
preschool group.

L%

s-Teg T
10 | —
4

16 1

155 ¢
15 -
138 - Ugermenzal Gooup - Second Testng

8 0tesny 8 Owreeg # Normmy wegte

B Unoetwieghs foxt de

»0 .0 w0 wo N0 00

ot B UNGErWIegNt Se0end Opgree B Lndereimgt thind Oegoee

Figure 3. Frequency of all levels of BMI in the third preschool group — boys (in %)

As it is seen from the figure the boys from the
experimental group with normal values of BMI
in the first testing are 65.5 % which increase
up to 72.4 % in the second one. The percentage
of the boys who are overweight and obese is
6.8 and of those who are underweight in all the
three degrees is 27.5 in the initial testing.

776

In the boys of the control group normal BMI
have 56.20% at the initial testing and 62.50%
at the final one. It is also recorded that 6.25%
of the children are with obesity (first and
second testing) and 18.8% (at first testing) are
overweighed.
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The boys who are underweight I-st degree are
18.8% in both measurements. No boys who are
underweighted Il-nd and Ill-rd degree were
registered.

It is interesting to mention that the number of
the children with normal BMI increased at the
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end of the experiment. The overweight boys
from the control group and the underweight
ones from the experimental group decrease in
number /in % /. In all other BMI categories no
changes are observed.

Figure 4. Frequency of all levels of BMI in the third preschool group — girls (in %)

The girls in both experimental and control
groups of the same age (Figure 4), have
normal values of BMI as follows — 70.6% in
both measurements of the experimental group
and 81.8 % of the control one. No change was
registered at the end of the experiment.

Overweight girls are 5.9% in the first
measurement of the experimental group and
increase up to 11.8% in the second
measurement. An increase of the overweight
girls of the control group is establish in the
second measurement — from 4.5 to 13.6%. In
the category underweight I-st degree and
underweight II-nd degree in first
measurement are registered 5.9 % of the girls
of the experimental group and 9.1% of the
control one. While in the second measurement
the values are 11.8 % in the experimental
group and 4.5% in the control one as in the
experimental group the percentage of
underweight girls is increased.

The results of the boys in the fourth age group
are presented in Figure 5.

The percentage of children from the
experimental group with normal BMI is high —
81.3% in the first measurement and 84.4% in
the final one. In the control group that
percentage is lower — 65.8 %at the beginning
and 68.6 % at the end of the experiment. The
boys which are overweight are 3.1% and their
number  doesn’t change  during the
experimental period. In the control group the
percentage is higher — 22.8 % and marks a
little decrease in the overweight boys — 20.0%.
As shown in the figure the underweight boys
of the experimental group are 9.4% and their
number decrease to 6.3% in the second
measurement. The percentage of the
underweight control group recorded in both
measurements is one and the same — 11,4%.
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Figure 5. Frequency of all levels of BMI in the fourth preschool group — boys (in %)
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Figure 6. Frequency of all levels of BMI in the fourth preschool group — girls (in %)
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The girls of the experimental group of the
same age (Figure 6) have normal BMI values
which in the first measurement are 65.4% and
in the second — 61.5%. so they decreased a
little. In the control group, the percentage of
the children with normal BMI is 57.2 % which
is increased at the end up to 60.7%.

The percentage of the overweight and obese
girls of the experimental group is 34.6% in the
initial measurement and increases up to 38.5%
in the final measurement. It should be
mentioned that the percentage of the obese
girls decrease while that of the overweight
increase. An interesting fact is that is that the
percentage of the girls with overweight and
obesity increase with age.

The percentage of 21.4 is recorded for the
overweight girls of the control group which
didn’t change at the end. The obese girls at the
beginning and the end of the experiment are
7.1 %. So the girls of the control group with
overweight and obesity have lower percentage
of these categories.

In the control group 7.1% was registered as
underweight I-st degree in the first
measurement, which decreased to 3.6% in the
second one. With the same percentage are
presented the girls which are underweight I11-nd
degree.

CONCLUSION

The detailed analysis of the results of the BMI
of 5-7 years old investigated children gives us
the ground to make the following conclusions:

*The mean values of Body Mass Index of boys
and girls from the two age groups increased
significantly at the end of the experimental
period.

*The investigated children from both sexes and
all age groups — experimental and control —
have the highest percentage of BMI in norm
values.

*A high percentage of children with
overweight and obesity is also found in all
groups.

*Another negative trend is observed as a result
of our study — about ¥ th of the children are
underweight.

*Sexual differences were manifested in all
groups as the boys have higher results in the
normal values of BMI.

Our study shows that BMI is influenced by
many other internal and external factors
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independently of the different forms of
physical activity, which were not an object of
our investigation.

In conclusion, we would like to underline that
overweight and obesity are an important social
and medical problem escalating in the last
years (11). However, we should have in mind
the other important trend — the existence of
underweight children whose number increases.
So our efforts should be directed towards
regulating the body weight in two directions —
both reduction or increasing it in dependence
of any individual case.
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