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Abstract
Purpose:

Material:

Results:

Conclusions:
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The nutritional status of children can be assessed on the basis of clinical examination, laboratory
procedures and anthropometric measurements. Height and body weight are most often used to
determine nutrition. Children and adolescents who are at risk of being overweight often also become
obese adults.
The research was conducted on a sample of 136 students (67 boys and 69 girls), with an average age of
11.56 years. The aim of the study was to determine the degree and differences in the degree of nutrition
and body composition in boys and girls of pubertal age.
Based on the obtained results, T-test for small independent samples, it was determined that there are
no statistically significant differences between boys and girls, both in the degree of nutrition and body
composition, estimated by 10 variables using bioelectric impedance InBody 720. Also, it was found that
19.70% of boys are obese, as well as 17.40% of girls. Cumulatively with the percentage of malnourished
respondents, a total of 61.50% of boys were not normally fed, as were 37.70% of girls. The obtained results
indicate the need for a more extensive review of the analysed segments and a significantly larger sample
of respondents, in order to act preventively in the fight against obesity, as the leading epidemiological
health problem of today.
It is obvious that physical activity based on physical education classes is not sufficient or is not sufficiently
represented to meet the challenges of the modern way of life of children.
obesity, health, growth, development, Body Mass Index, Body Height, Body Weight.

Introduction1
Monitoring the nutritional status is a very useful
activity because it indicates the adequacy of the process of
growth and development of children, helps to understand
the current, and can also serve as a prognostic factor
for their future health. The nutritional status of children
can be assessed on the basis of clinical examination,
laboratory procedures and anthropometric measurements.
Height and body weight are most often used to determine
nutrition. Children and adolescents who are at risk
of being overweight often also become obese adults.
Numerous characteristics of parents, including their
education and income, influence the formation of the
child’s eating and living habits, and a particularly large
role is attributed to the mother [1]. Small bodies need a
quality diet to “survive” the school day, and the child’s
brain is hungrier than the body, it needs oxygen, energy,
key nutrients, especially iron (Fe), magnesium (Mg) and B
vitamin complex. If these needs are not met, children will
have difficulty learning, remembering and maintaining
concentration [2]. Proper nutrition of children should
satisfy the body’s need for daily energy intake and a
sufficient amount of nutrients and protective substances
that are necessary to maintain the physiological functions
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of the body and health. In addition to inadequate nutrition,
physical activity also plays a significant role in the level
of body fat in the body. There is less and less space to play
outside. Today, children play in houses, indoors, and these
are the most common games on the computer, mobile
phone and play station. Lack of play leads to a decrease in
the use of natural forms of movement, which affects the
reduced level of motor skills, and thus to lower calorie
consumption [3]. The most significant disorder is obesity,
which is increasingly prevalent in adolescent children. Ten
years ago, statistical data showed that 10.5% of children
in Croatia have increased body weight, and 3.8% of them
are obese. The latest data from the Croatian Institute of
Public Health (HZJZ) indicate that 26.4% of school-age
children are overweight, while 11.2% are obese. Croatia
is in a worrying FIFTH place in Europe in terms of the
number of overweight children [4]. According to the
World Health Organization [5], childhood obesity is one
of the biggest global public health challenges of the 21st
century, and it is estimated that in the last 40 years, the
number of obese school-age children and adolescents
has increased tenfold. The etiology of childhood obesity
is very complex, but dietary and life habits play a very
important role [6]. Baranowski, Taveras [7] point out that
the current approach to childhood obesity has not yielded
the expected results and that preventive measures need
to be strengthened activities at all levels, starting with
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parents. In the study conducted on the ITOF criterion, the
majority of children, 165 and 65.74%, respectively, were
normally fed, as many as 21.51% were malnourished,
while children with increased body weight were 7.97%
and 4.78% obese, without significant statistical difference
according to the sex of children [8]. Therefore, the
diagnosis of the state of body composition is often the
subject of research based on which a realistic insight into
the current state of the defined population and possible
negative or positive trends of growth and development
over a period of time [9]. Based on all the above, the aim
of this study is to determine the degree and differences in
the degree of nutrition and body composition in boys and
girls of pubertal age.
Material and methods
Participants
The study included a sample of 136 students divided
into two subsamples: 67 boys with average values of
Body Height (BH) 156.44 ± 10.37 cm, Body Weight
(BW) 50.25 ± 11.57 and Body Mass Index (BMI) 20.32
± 3.22 kg / m2, chronological age 11.63 ± 0.95 years and
69 girls average BH 156.31 ± 8.09 cm, BW 49.07 ± 12.09
kg and BMI 20.1 ± 3.66 kg / m2, chronological age 11.55
± 0.90 years.
The sample of variables
The sample of variables used in the study represents
a set of 13 variables. To assess the anthropometric
characteristics, 3 variables were taken: body height (BH),
body weight (BW) and body mass index (BMI). To assess
body composition, 10 variables were identified:
• Total Body Water, L (TBW);
• Proteins, kg; Minerals, kg;
• Body Fat Mass, kg (BFM);
• Soft Lean Mass, % (SLM);
• Ratio, %; BFM / SLM;
• Fat Free Mass, kg (FFM);
• Skeletal Muscle Mass, kg (SMM);
• Minerals in the Bones, % (MB);
• Percent Body Fat, % (PBF).
Research Design
Anthropometric variables were measured according to
standard procedures of the International Society for the
Advancement of Kinanthropometry (ISAK) [10]. Based
on the variables BH and BW, BMI [BMI = BH (kg) / BW
(cm)²] was calculated. BMI values for both subsamples
were classified into 4 nutritional levels, according to the
recommendations of the Centers for Disease Control and
Prevention, 2000 [11] Table 1.
Table 1. Categorization of nutrition based on percentiles
BMI

Percentile

Weight

BMI ≥

95th percentile

Obesity

BMI =

85-95th percentile

Overweight

BMI =

5-85th percentile

Normal weight

BMI ≤

5th percentile

Malnutrition

Body composition was measured with an InBody720
scale [12]. The validity of determining the body
composition with InBody720 scales on a sample of
children has been positively evaluated in some previous
studies [13,14]. The research was approved by the Ethics
Commission of the Faculty of Education, University of
Sarajevo [15]. All parents are informed in advance about
the implementation of the research which explains the
purpose and goal of the research. Therefore, the research
was supported by all parents, with written consent.
Statistical Analysis
All data collected by the research were processed
by descriptive and comparative statistics. From the
space of descriptive statistics, the arithmetic means, and
standard deviation were calculated for each variable,
while the T-test for small independent samples was used
to determine the differences. The statistical program for
personal computers SPSS for Windows-version 20.0 was
used for data processing.
Results
Table 2 presents the results of the T-test for small
independent samples and the results of the basic parameters
of descriptive statistics, arithmetic mean (Mean) and
standard deviation (Std.Dev). Based on the obtained
values, it was determined that there are no statistically
significant differences between the respondents, i.e. that
the variances are the same in all variables by groups.
Insight into the results of the arithmetic mean for all
variables, it can be confirmed that these are approximately
the same values, with slight differences, which are not
recognized by statistical processing and application of the
t-test.
Table 2. Differences in the BMI between boys and girls –
Descriptive statistic, T-test
Variables

Gender

Mean±Std.
Dev.

Body Height
(cm)

♂

156.44±11.57

♀

156.31±8.09

♂

50.25±11.57

♀

49.07±12.09

♂

20.32±3.22

Body Weight
(kg)
Body Mass
Index (kg/m2)

20.1±3.66
♀
Legend: Male-♂; Female-♀.

T-test
t-value P
.083

.934

.579

.564

.757

.450

Table 3 shows the percentile values for the variable
BMI, based on which it is possible to see the nutritional
status of the subjects by gender and level of nutrition. A
very high percentage of overweight and obese respondents
is evident, especially among boys (41.80% overweight and
19.70% obesity). The degree of obesity is approximately
equal between boys and girls (19.7% -17.4%), while there
is a significant difference between the degree of normal
nutrition (38.80% - 60.90%).
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In Figure 1 and 2, the arithmetic means of the percentile
values for BMI were positioned, in both sexes. In the boy
sample, the average percentile value is 85th percentile,
which indicates that it is a subsample that is on the border
between normal nutrition and malnutrition. A slightly
milder picture of the nutritional status is found in girls,
but with a very similar tendency towards the boundary
between the degree of normal and excessive nutrition of
the complete subsample.
Analysing the results, shown in Table 4, it is noticeable
that there are some gender differences in the indicators of
body composition between boys and girls of pubertal age.
However, as these differences can only reflect random
variations in the sample, their significance was examined
using a t-test for small independent samples. Analysis
of T-test results shows that there are no statistically
significant differences in body composition between boys
and girls, in any of the 10 variables.
Discussion
The results of this study found that there were no
statistically significant differences between boys and
girls, both in the level of total nutrition assessed by
body mass index (BMI) and in the body composition
determined by the bioelectrical impedance InBody720.
Based on the frequency of percentile values, 19.70% of
boys and 17.40% of girls were found to be obese. The
results obtained in this study have significantly higher
values compared to the results obtained on a sample of
respondents aged 11 ± 6 years obtained by [16]. In this
study, boys had average values: BH: 146.60 cm, BW:
40.78 kg and BMI: 18.83 kg / m2, while in girls the
values were: 147.40 cm, 40.50 kg and 18.57 kg / m2.
The prevalence of obesity in the pediatric population has
increased threefold in the most developed countries over
the past 20 years, and it is thought that such a condition
will have a number of negative health consequences in
the future [17]. The results showed that a large percentage
of boys were overfed (41.80%), which together with
boys who are obese (19.70%) amounts to an alarming
61.50% of respondents who do not have a normal level
of nutrition. In girls, the condition is somewhat different,
and the results show that about 37.70% do not have

normal nutrition. However, based on Figure 2, it can be
concluded that girls are mostly fed to a degree that is on
the verge of normal nutrition, i.e. close to malnutrition, so
the statistical procedure and the application of the T-test
did not reveal differences at a statistically significant level
between the sexes. Increased nutrition on the side of boys
compared to girls has been found in previous researches.
Jakšić et al. [18] stating the results: ,,Directorate for
employment, labour and social affairs, data from 2014,
the highest prevalence of OWOb (overweight/obesity)
was recorded in Greece (44% of boys and 38% of girls)
followed by Italy (36% vs. 34%), New Zealand (34% vs.
34%), USA (30% vs. 30%), while the lowest prevalence
was recorded in Indonesia (11% vs.8%). Differences
between prevalence of OWOb in favor of boys were
found in China (24%vs. 16%), Hungary (28%vs.23%),
Poland (17% vs. 11%), whereas differences in favor of
girls are present in South Africa (29% vs. 11%) and UK
(26% vs. 22%).’’ The results of the research showed that
apart from the fact that there is no difference in the level
of nutrition of the respondents, there is also no difference
in their body composition. Accordingly, it can be stated
that these are respondents who have approximately the
same lifestyle when it comes to nutrition, as well as
physical activity. High values of free fats expressed in
kilograms in girls and boys (37.99 vs 36.13), as well as
the results of PBF (23.74 vs 24.68), and according to the
percentile values of the level of nutrition of the subjects
(85th vs 78th), it can be concluded that this is a sample of
subjects whose lifestyle has no balance between diet, i.e.
calorie intake and their consumption by physical activity.
Obesity as a health problem in childhood has multiple
causes, so in its solution it is necessary to apply a broad
therapeutic approach that requires the participation of
patients, family and environment. Therefore, nutrition
depends on the relationship between energy production
and its consumption in the human body [19]. Puberty is
a succession of anatomical and physiological changes in
early adolescence that mark the transition period from
sexually immature to fully mature and is characterized
by the development of reproductive functions, changes
in body size, composition and function in response to
sex hormones [20]. If in this period intensive growth

Table 3. Nutritional status and percentiles boys and girls

Nutritional status

Boys

Girls

n

Percentiles

%

n

Percentiles

%

Obesity

13

≥95

19.70

12

≥95

17.40

Overweight

28

85-95

41.80

14

85-95

20.30

Normal weight

26

5-85

38.80

42

5-85

60.90

Malnutrition

0

<5

0.00

1

<5

1.40

Total:

67

100.0

69

41

100.0
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Figure 1. Percentile values of boys
and development are not based on healthy habits, the
risk of developing various diseases, both in youth and in
adulthood, is inevitable. In our country, as in the region,
every third child spends three to five hours a day in front
of a computer or TV, which significantly affects weight
gain [21]. Kosti, Panagiotakos [22] point to the need to
take urgent measures to combat obesity that has reached
42

epidemiological proportions, where otherwise 1.3 million
new cases of obese children can be expected worldwide.
Đurković [23] points out that obesity, in addition to
affecting a person’s health status, also affects work
productivity, as well as financial expenditures for the
treatment of overweight and obese people. It is necessary
to keep in mind that obesity, in both boys and girls, causes
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Figure 2. Percentile values of girls
dissatisfaction with their own appearance, which can
cause various psychological processes in children, such
as depression, withdrawal, non-fulfilment of their own
potentials and others.
Conclusion
Obesity, as a health problem of the modern way of
life, has gained epidemiological proportions around the

world. It is obvious that this wave of epidemics is widely
present in our country and in our immediate vicinity.
Based on data indicating that 61.5% of male respondents
and 37.70% of female respondents do not have normal
nutrition, it can be concluded that our respondents
are largely in the range of obesity and overeating with
respondents from most developed countries, where
obesity is the leading epidemiological health problem.
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Table 4. Differences in the body composition between boys and girls – Descriptive statistic, T-test

Variables

TBW

Proteins

Minerals

BFM

SLM

Ratio BFM/SLM

FFM

SMM

MB

PBF

Gender

Mean±Std.Dev.

♂

27.86 ± 6.47

♀

26.60 ± 4.8

♂

7.47 ± 1.75

♀

7.09 ± 1.30

♂

2.67 ± 0.61

♀

2.57 ± 0.49

♂

12.25 ± 6.72

♀

12.79 ± 6.78

♂

35.79 ± 8.31

♀

34.14 ± 6.19

♂

0.35 ± 0.19

♀

0.36 ± 0.15

♂

37.99 ± 8.82

♀

36.13 ± 6.65

♂

20.50 ± 5.28

♀

19.40 ± 3.94

♂

2.20 ± 0.51

♀

2.15 ± 0.42

♂

23.74 ± 9.85

♀

24.68 ± 8.11

T-test
t-value

P

1.289

0.20

1.432

0.15

0.979

0.32

-0.467

0.64

1.314

0.19

-0.364

0.71

1.391

0.16

1.364

0.17

0.679

0.49

-0.604

0.54

NOTE: Total Body Water, L; BFM - Body Fat Mass, kg; SLM - Soft Lean Mass, %; FFM - Fat Free Mass, kg; SMM - Skeletal
Muscle Mass, kg; MB - Minerals in the Bones, %; PBF - Percent Body Fat, %.
The obtained data, although conducted on a small sample,
indicate the need for urgent consideration of things when
it comes to this health problem and the inclusion of all
segments of society in solving the problem. It is obvious
that physical exercise, represented through the teaching of
physical education in primary school, cannot respond and
act preventively on the challenges of the modern way of
life of children.
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