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Abstract

The aim of the study was to determine the growth rate, nutritional status, as well as
possible differences between children from different demographic areas in Slavonia.
The sample consisted of 801 children (407 boys and 394 girls) from grades 1 to 4 in
several primary schools in Slavonia. The sample was divided into two subsamples
urban/rural, which were thereafter classified within each subsample according to
gender. A sample of variables consisted of two anthropometric recordings of body
height and body weight, after which a body mass index - BMI was calculated.
The basic descriptive parameters were calculated and the t-test was used for de-
termining the difference between the observed variables. A two-factor multivaria-
te analysis of variance (MANOVA) tested the significance of differences between
the two subsamples.

No significant differences were observed between anthropometric characteristics of
children from urban and rural areas. There is a noticeable trend of steady growth in
body height and body weight for both genders. BMI also shows a negative trend of
increase for both genders, and there are also more children who are at risk of obe-
sity during the first four grades. Significant differences were observed only betwe-
en genders in grades 1 and 2 in which boys are more dominant in body height and
body weight.

Systematic monitoring of anthropological characteristics should be an integral part of
children’s growth and development in order to ensure timely and adequate precauti-
on measures and prevent negative health effects.
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Introduction

The phenomena of growth and development and their specific features are
determined by exogenous and endogenous factors. Children’s growth and development
can be indicators of health as well as of the quality of life and nutrition. Furthermore,
it is a well-known fact that anthropometric characteristics vary in time depending not
only on endogenous factors, but also on ethnic, socio-economic, and other exogenous
factors (Zsidegh et al., 2007; Jones et al., 2009). All of these characteristics condition the
interaction of genetic and environmental factors influencing growth and development.
Children’s growth and development usually occur simultaneously and complement
each other, but there are periods in which one of them independently slows down or
accelerates. Today the term “growth” implies quantitative anatomical and physiological
changes, that is, morphological maturation, while development implies functional
maturation or development of psychological and motor skills. In studying the growth
process, it was determined that it does not develop linearly, but during extrauterine
development, depending on age, a person goes through two stages of rapid growth
and two phases of slow growth (according to Misigoj - Durakovi¢, 2008). Studies have
shown that early school age (6-10 years) is a relatively stable phase in which there are
no drastic changes or deviations in growth between genders, but individual differences
may be observed (Malina and Bouchard, 1991). Body height and weight vary in different
geographic regions of the world (Launer and Harris, 1996; Janssen et al., 2005), but
also in different demographic areas of the same region (Aberle et al., 2009). Also, over
the last few decades many studies have identified increasing trends in the incidence of
overweight and obese children worldwide (Reilly and Dorosty, 1999; Ogden et al., 2002;
Janssen et al.,2005; Ogden et al., 2006; Reilly, 2007). Since anthropometric characteristics
may be an indicator of health status, diet quality and nutritional status of a population
(WHO, 1995; de Onis & Blossner, 2003; Hansen et al., 2005), research on anthropometric
characteristics has become increasingly widespread among researchers. Thus, according
to WHO recommendations (Cole, 2000; WHO, 2006), the most common indicator for
assessing nutritional status is the BMI (body mass index).

Studies on anthropological characteristics, especially anthropometric characteristics,
have systematically been carried out for many years, and with more frequent incidence
of obesity in children and high correlation of these characteristics with health status
such research has recently become more intense, not only in the world (de Onis and
Habicht, 1996; de Onis et al., 2007; Cole, 2000) but in Croatia as well (Horvatin -
Fuckar, Tkal¢i¢ and Vranekovi¢, 2003; Horvat, Misigoj —Durakovi¢ and Prskalo, 2009).

Research on anthropometric characteristics and determining children’s growth
rate and development has been conducted for many years, Pej¢i¢ et al. (1997) and the
monitored development rate of children from different areas, Oja and Jiirimée (2002),
in 6-7-year-old children, identified a significant increase in body height and a slight
increase of BMI for both boys and girls, and body weight only for girls. Horvatin - Fuckar,
Tkalci¢ and Vranekovi¢ (2003) determined different and uneven height increase among
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boys in their population of primary school age children. Studying the morphological
characteristics, Butte et al. (2006) suggest that the growth parameters, including body
weight and body height are mainly a heritable trait. Using anthropometric measures
and BMI, Zafirova and Todorovska, (2009), established a significant increase in body
height and weight between two age groups of 6-and 7-year-old boys and girls. Aberle et
al. (2009) determined that 4-year-old children whose measures were taken in 2005 were
significantly shorter and lighter than the children measured in 1985. They also suggest
that this is a consequence of war in 1991 in that region, which resulted in migrations and
lower economic standard and development, but there was no significant difference in
anthropometric measures and BMI in children from urban and rural areas in Slavonia.
Apart from monitoring the anthropometric characteristics, the studies have also dealt
with the impact of environment on the growth and development as well as potential
differences in their rate for children who grow up in different demographic areas. Pej¢i¢
et al. (1997) determined a faster development rate in the morphological and motor space
of urban children in comparison to rural children in Croatia. Based on anthropometric
measurements, BMI and physical activity levels, Joens-Matre (2008) determined a more
significant increase in body weight for children in rural areas than for children from
towns and big cities. Although it is considered that due to changes in body structure
during growth and development, and with respect to growth and development among
different age and ethnic groups in children, it is not desirable to apply BMI (which is
calculated using the formula: weight (in kg) divided by height (in meters) squared).
More recent studies have shown a good correlation between BMI and total body fat
content (Cole et al., 2007), i.e. adipose tissue in the body, which confirmed the suitability
of the BMI application as an indicator of obesity in children and adolescents.

In the analysis of obesity increase and the proposed anthropometric measures, De
Onis (2004), indicated that national programmes should include body height and
weight measurement in the early detection of children with an increased risk of being
overweight and obese, which should be recorded at least once a year. According to
James and Lobstein (2009), in order to determine obesity in children it is necessary
to use BMI percentiles adjusted to children’s age and gender. It is also considered that
BMI in children can be used to assess malnutrition (low BMI) or being overweight
and obese (high BMI) (de Onis et al., 2007).

From the point of view of kinesiology, the knowledge of a child’s anthropological
status is essential for quality planning and programming of physical activity and
choice of content which should facilitate and be in accordance with growth and
development. Namely, the postulates of programming any physical activity process
in kinesiology include anthropological features among which are also morphological
features (Findak, 1997). Anthropometric characteristics are an important indicator of
pupils’ growth and development. Since each directed process of physical activity for
children and the young is aimed at their development as well, being familiar with this
data provides teachers with information crucial for further planning of their work
(Findak, 2001).
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The aim of this study was to determine the growth rate, nutritional status and the
degree of possible differences in anthropometric characteristics between children in
urban and rural areas in Slavonia.

Methods

Participants and Variables

The survey was conducted using a transverse random sample that consisted of
801 children (407 male and 394 female pupils) from grades 1 to 4 in several primary
schools in Slavonia. The sample was divided into two subsamples, urban and rural, and
each was further subdivided according to age and gender. The urban sample consisted
of 204 male and 202 female pupils from places with city or town status in Slavonia;
the rural sample consisted of 203 male and 192 female students from villages (places
that do not have city status).

The sample of variables consisted of anthropometric measures, height (ATV), body
weight (ATT) and body mass index (BMI). Body weight was measured using digital
scales while height was calculated using an anthropometer according to IBP standard.
The BMI was calculated for each pupil, and index value was thereafter converted into
BMI percentiles (Cole et al. 2000, 2005) and the average BMI value according to age
was calculated (for each class).

The data was collected during 2009 on a sample of 10 schools from urban areas
and 10 schools from rural areas within the project Kinesiology education in preschool
and primary education. Three experienced Kinesiology teachers from the Faculty of
Teacher Education in Osijek were in charge of data collection.

Data Processing Methods

Basic descriptive parameters (mean, standard deviation and percentages) were
calculated for each variable. The t-test was used to determine the differences in the
observed variables between the subsamples, and a two-factor multivariate analysis
of variance (MANOVA) tested the significance of the difference between the two
subsamples, especially according to age and gender.

Results and Discussion

The results for body height and body mass in boys from urban and rural areas (Table
1) indicate that in absolute values, both subsamples for boys have similar values, and
that their annual increment in body height and body mass is approximately equal.

The urban boys in grades 1 to 4 grew 17.5 cm taller in total, with an average annual
growth of 5.3 cm, and the boys from rural areas grew 16.15 cm in height with an
average gain of 5.5 cm.

During the same period the boys from urban areas gained a total of 10.45 kg in body
mass, with an average annual gain of 3.5 kg, and the body weight of the boys from
rural areas increased by 12.5 kg, with an average annual growth of 4.16 kg. Testing the
significance of the difference in the observed variables, it was determined that there
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were no statistically significant differences between the boys from urban and rural areas
neither within certain age groups nor in the values of body height and body weight.

Table 1. Anthropometric characteristics, descriptive parameters and t-test for the boys from urban and rural areas.

BH (height) BW (weight)

Std.dev. Std.dev.

1
Urban 50 127.2 522 061 274 6.48 032
Rural 51 127.8 6.85 263 5.12

2
Urban 51 1344 5.11 032 30.85 493 078
Rural 50 1324 6.66 31.15 6.05

3
Urban 52 138.78 6.74 016 33.55 7.41 097
Rural 51 137.06 5.56 33.51 7.82

4
Urban 51 144.74 7.35 059 37.85 8.49 062
Rural 51 143.95 7.85 38.78 10.74

*p=0.05

Testing the differences in the overall observed morphological area, no statistically
significant difference was observed between the two groups. The results of the
multivariate analysis of variance indicated that statistically significant differences can
only be observed in the “age” factor (F = 52.9; p = 0.00), which is natural, considering
the annual growth in body height and body weight, whereas for the “urban-rural”
factor (F = 2.0; p= 0.14) and the interaction of these two factors (F =1.6; p =0.15),
there were no statistically significant differences. Thus, we can say that the two groups
of pupils from different demographic areas belong to the same population in the
observed morphological area.
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Figure 1. and 2. Curves of growth in body height and body weight for the boys from
grades 1 - 4.
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Looking at the curve of growth in body height and body mass, it is evident that the
curves in both observed variables for both groups are almost equal. This graphical
representation is consistent with the results obtained, which indicates no differences
between the pupils. It is obvious that there is a steady trend of increment both for
body height and body weight.

Table 2. Body mass index values for the pupils in urban and rural areas.

1 17.10 16.00 230 0.02*

2 17.09 17.64 -1.29 0.20

3 17.25 17.69 -0.78 0.44

4 17.94 18.45 -0.82 0.41
*p=0.05

Considering body mass index values for the boys, there is a noticeable, steady
increase during the first four grades of primary school. It is evident that the boys are
around normal values regarding their age and gender. The only statistically significant
difference between the two groups of boys in BMI is present merely in the first grade,
while in other grades there are no significant differences in obesity. This result can be
explained by the conditions imposed by the urban environment and the way of life,
which is most evident in the lowest grade, while this difference disappeared later due
to the “balanced” way of life during school age, which is reflected in a steady increment
of the body mass index.

Similarly, the results for girls indicate approximately equal values in both groups
of examinees for the observed variables, body height and weight. In the period from
grade 1 - 4, urban girls grew taller for a total of 16.55 cm, with an average annual
growth of 5.5 cm. In the same period, rural girls height increased by 17.9 cm, with an
average annual growth of 6 cm.

For the body weight of urban girls there was a notable increase of 10.21 kg, with an
average annual gain of 3.40 kg, whereas body weight of rural girls increased by 13.35,
kg, with an average annual gain of 4.45 kg.

Although somewhat higher scores were observed in the absolute values for girls in
grade 4 from rural areas, the t-test determined that there was no statistically significant
difference in the observed variables in any of the time periods.

Differences in body height and weight between girls in urban and rural areas.
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Table 3. Anthropometric characteristics, descriptive parameters and t-test for the girls from urban and rural areas.

BH (height) BW (weight)

Grade Type ] Mean Std.dev. t-test Mean Std.dev. | t-test

! Urban 49 | 12592 6.32 073 24.96 6.08 0.71
Rural 52 12634 6.08 2467 407
2 Urban 50 13184 7.19 0.52 28.86 7.33 0.25
Rural 38 13080 6.23 27.24 526
3 Urban 50 | 13911 458 0.18 33.14 7.00 0.29
Rural 51 137.59 647 31.77 5.84
4 Urban 53 14247 7.70 0.09 35.17 7.42 0.10
Rural 51 14433 9.31 38.02 9.73
*p=0.05

The results of multivariate analysis of variance indicated that statistically significant
differences can only be observed in the “age” factor (F = 53.74; p = 0.00), but for the
“urban-rural” factor (F =0.15; p = 0.86) and the interaction of these two factors (F =
1.40; p = 0.21), there were no statistically significant differences.
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Figure 3. and 4. Curves of growth in body height and body mass for the girls in
urban and rural areas.

The curve of growth in body height and body mass was similar for girls in urban
and rural areas, the same as for boys. But in this sample there is a linear growth trend
discernible until the fourth grade, when there is a faster growth rate for female pupils
from rural areas. Although it appears that girls in rural areas develop more intensively
during this period, according to the results of difference analysis, it is obvious that this
difference was not statistically significant.
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Table 4. Body mass index values for the female pupils in urban and rural areas.

Grade Urban Rural t-value p=0.05
1 15.70 15.40 0.83 0.41
2 16.44 15.82 1.08 0.28
3 17.06 16.75 0.54 0.59
4 17.18 17.79 -1.06 0.29

BMI scores also show an increase during the first four grades for the girls, both
from urban and rural areas, but as with boys, girls are not at risk of becoming obese.
It is evident that there was no statistically significant difference in the BMI of girls in
urban and rural environments for all age groups.

BMI values converted into percentiles (Cole et al., 2000) for the boys and girls
in Slavonia are shown in tables and graphs. Cole et al. (2000) emphasize that BMI
values up to 85 percentiles represent a normal condition, 85 to 95 percentiles indicate
overweight and values over 95 percentiles indicate obesity. Figures 5 and 6 shows the
number of the pupils belonging to certain categories according to BMI percentile
values.

Taking into account the entire population of younger school children from the
region of Slavonia, the following results were obtained.

Boys
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= grade 4 2.04 7242 16.32 13.26

Figure 5. Percentage of the boys categorised according to percentiles.

These results indicate that the largest number of the boys have normal weight, but
also that a high percentage of children are at risk or in the overweight category. If we
combine these two categories, it is apparent that around 30% of children have potential
problems with excessive body weight and there is a noticeable trend of increase with
chronological age.

664



Croatian Journal of Education, Vol: 14 (3/2012), pages: 657-680
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Figure 6. Percentage of the girls categorised according to percentiles.

As is the case with boys, most of the girls at a younger school age are in the category
of normal weight. But similarly to boys, there is a noticeable trend of increase in the
percentage during growth and development. Also, there are more children at risk of
being overweight or the obesity zone. For gitls, this percentage, which is around 20%,
was most evident in grades 3 and 4. The results presented in percentages indicate that
most of the Slavonian children taking part in this research are mainly in the normal
range. Still, for both genders, there is a noticeable negative trend and the increase in
the number of children in the categories that represent a risk for being overweight
or obese, which is especially emphasized in boys, particularly in grade 2. Thus, the
percentage of children who are above the 85" percentile is rising, which is in line with
the negative trend of increase in BMI during the first four grades of primary school,
both for boys and girls.

Differences between Genders in the Observed Anthropometric Area

Studying the growth rate and obesity degree in boys and girls during the first four
grades of primary school the following results were obtained.

Table 5. Anthropometric characteristics, descriptive parameters and t-test for the boys and girls.

BH (Height) BW (Weight)

Grade | Type n Mean Std.dev. t -test Mean Std.dev. t-test

1 Boys 101 127.53 6.08 -0.11 27.07 5.44 0.00*
Girls 101 126.14 6.17 24.81 3.88

2 Boys 101 133.28 5.96 0.04* 31.00 5.49 0.00*
Girls 88 131.39 6.77 28.16 6.53

3 Boys 103 137.94 6.22 0.63 33.53 7.58 0.27
Girls 101 138.34 5.64 3245 6.44

4 Boys 102 144.35 7.58 0.68 38.32 9.65 0.17
Girls 104 143.88 8.61 36.57 8.71

*p=0.05
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The descriptive parameters and analysis of differences in body height and body
mass between boys and girls indicate significant differences only in grades 1 and 2,
when the boys are more dominant than the girls, whereas in grades 3 and 4 there are
no statistically significant differences in anthropometric characteristics.

Although the increase in body height and weight for both groups is average, it is
obvious that for the girls, there is a more rapid increase of growth rates between grades
2 and 3 when they grew up to 7 cm and gained 4 kg in body mass. In this period the
girls’ development is close to the boys’ and statistically significant differences disappear.

The results of multivariate analysis of variance indicate a significant difference
between the two groups with respect to gender (F = 9.11; p = 0.00) and age (F = 105.36;
p = 0.00). However, there are no differences in the interaction of these two factors (F =
0.58; p = 0.75). Also, the discrepancy between the groups according to gender is more
significant than according to regional and urban-rural factors, which do not indicate
any significant differences between the two samples. Based on the obtained results
we can conclude that the observed population differs more according to gender than
the geographical environment where they come from.

Figures 7. and 8. The curves of growth in body height and body mass for the boys
and girls.
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Table 6. BMI values and the difference between the boys and girls.

1 16.54 | 15.55 -3.26 0.00*
2 1736 16.17 -3.37 0.00*
3 17.47 16.9 -143 0.15
4 18.19 1748 -1.68 0.09
p

The same as in anthropometric measures, male pupils have a statistically more
significant higher BMI in grades 1 and 2, while in grades 3 and 4 differences in BMI
were not significant.
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This is the result of the girls’ rapid increase in body weight that happens in grade 3
and is significantly higher than that of boys. Namely, specific sexual dimorphism on
most parameters of growth and development begins to manifest itself significantly
during sexual maturation and until puberty girls’ and boys’ development progresses
evenly. Even then there are distinctive features, such as the pelvic bone basis point,
which reflects differences already in intrauterine life and in the prepubertal period
there are also differences in psychological aspects. The size of the pituitary and its
development are indicators of sexual dimorphism (MacMaster et al. 2007). Pubertal
momentum of growth starts earlier and ends earlier in girls. The first manifestations
of puberty are associated with the beginning of maximum growth rate and menarche
appears only at the end of the maximum growth (Tanner, 1986). A rapid increase
of BMI could be attributed to sexual dimorphism, which will not be manifested
until puberty. These changes in grades 3 and 4 have neutralised the “advantage” in
boys’ BMI in grades 1 and 2. Furthermore, the research shows that younger school
children in the Slavonian region show a significant trend of increase in body height
and body weight during the first four grades of primary school. The increment of
body height is in line with natural growth and development that occurs at this age
when the values of height increase are stable and amount to 5cm per year (according
to Misigoj-Durakovi¢, 2008). Mean results of body height, body weight and BMI are
also consistent with the results of previous research in this area: Kati¢ et al., (2009),
Horvat, Misigoj — Durakovi¢ and Prskalo (2009), Zafirova and Todorovska (2009).
The percentage of children who are at risk of obesity, as well as BMI values, show
a steady upward trend, which is not positive. Since obesity has recently become a
major public health problem for both adults and children, and BMI can be used to
assess malnutrition (low BMI) or being overweight or obese (high BMI) (de Onis,
2007), the obtained BMI values were compared to standards. It is recommended
that children who are between 5 and 85 percentile should be considered having
normal weight, children between 85-95 percentiles should be considered having
an increased risk of obesity, and children who are above 95 percentile should be
classified as obese. It is clear that most children in the Slavonian region are in the
range of 5-85 percentiles, which is considered normal. However, the observed trend
of the increasing BMI and the number of children with a higher BMI from grades
1-4 must be treated with an adequate approach to nutrition and physical activity
in order to prevent obesity. De Onis (2007) states that the measures for preventing
the incidence of obesity should include: 1) recumbent length for children under 2
years and standing height for adults so that BMI and “height to weigh ratio“ can be
calculated, 2) dissemination of programmes which include the assessment of body
weight from birth to 18 years, 3) interpretation of anthropological measures in relation
to the prescribed reference data, 4) early intervention among parents and educators in
terms of support and promotion of healthy eating habits and physical activity. Also,
the obtained results are similar to the values presented in Horvat, Mi$igoj — Durakovi¢

667



Tomac, Sumanovi¢ and Prskalo: Morphological Characteristics and Obesity Indicators...

and Prskalo (2009) and Zafirova and Todorovska (2009). Although it was assumed
that, according to popular opinion, there would be differences between urban and
rural children in anthropometric characteristics, the obtained results showed that
there was no difference. The same was confirmed in the study by Aberle et al. (2009)
which determined that preschool children in Slavonia from urban and rural areas,
in the region around Slavonski Brod, also did not differ in body height and body
weight. However, Pej¢ic et al. (1997) found statistically significant differences in some
morphological measures in children from the Goranska and Primorska region, as well
as Jens - Matre et al. (2008) who determined more significant increase in body weight
among children in rural areas than among children from towns and bigger cities.
They also concluded that children from small towns are the most physically active.
These results could be explained by the fact that not many places in Slavonia, which
have a formal city status, have been completely urbanized and also by a short period
of time in which the differences in the developmental stages in these two samples
could not be perceived. The differences between boys and girls may be attributed to
sexual dimorphism and more rapid development of girls during elementary education.
Zafirova and Todorovska (2009) also found a significant increase in body height and
weight between the two age groups of 6- and 7-year-old children both for boys and
girls, as well as gender differences in anthropometric parameters, where the boys were
more dominant, except in the skin fold measures. It is a well-known fact that girls
reach puberty and mature earlier than boys, so the differences were only noticeable
in the first and second grade. However, because of their more rapid development girls
catch up with their peers, and perhaps in higher grades of primary school they even
surpass them in the observed anthropometric characteristics. Oja and Jiirimée (2002)
established a significant increase in body height both for boys and girls, and body
weight only for girls during a two-year development, at the age of 6 and 7. Butte et
al. (2006) state that the determinants of human growth, timing and puberty rate, and
other measures of bone and sexual maturation are under genetic control.

Conclusion

The results obtained in this research indicate that there are no differences between
the male and female pupils from urban and rural areas in Slavonia, but there is a
significant increase of overweight children, especially girls, after the second grade. Such
results suggest that there is no need for differentiated Physical education programmes
in certain areas, but it is necessary to select subject matter and activities which can
influence the incidence of obesity in younger school children. A systematic monitoring
of children’s anthropological features should be an integral part of their growth and
development since in this way we can detect early defects in children’s growth and
development, which can then be treated either preventively by adequate kinesiology
programmes from kinesiological aspect or by medical treatments from clinical aspect.
Further interest by Kinesiology teaching methodology for research of morphological
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characteristics and their concepts is based on the fact that the prescribed Physical
education syllabus for primary schools emphasizes, in anthropological component,
stimulation of optimal development of pupils’ morphological characteristics.
Therefore, these characteristics are continuously being fostered and monitored in
all aspects of Physical education. When maintaining children’s health, their nutrition
and regular physical activity should be monitored in order to protect children from
harmful consequences imposed by modern life.
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Morfoloska obiljezja i pokazatel;ji
pretilosti djece mlade Skolske dobi
u Slavoniji

Sazetak

Cilj ovog istrazivanja bio je utvrditi tempo rasta, stupanj uhranjenosti kao i moguce
razlike djece razlicitih demografskih podrucja u Slavoniji. Uzorak ispitanika cinilo
je 801 dijete (407 ucenika i 394 ucenica) 1. do 4. razreda osnovnih skola u Slavoniji,
a uzorak varijabli ¢inile su dvije antropometrijske mjere: tjelesna visina i tjelesna
masa te je izracunat indeks tjelesne mase - BMI

Izracunati su osnovni deskriptivni parametri za utvrdivanje razlika u promatranim
varijablama. Koristen je i t-test, a dvofaktorskom multivarijatnom analizom varijance
(MANOVA) testirala se znacajnost razlika izmedu dva subuzorka. Uoceno je
kako nema znacajne razlike u promatranim antropometrijskim karakteristikama
izmedu djece urbanih i ruralnih sredina. Kod oba spola je primjetan ravnomjeran
trend prirasta u tjelesnoj visini i tjelesnoj masi. Vrijednosti BMI takoder pokazuju
negativan trend porasta kod oba spola, kao i povecanje broja djece koja se nalaze u
zoni rizika od pretilosti, tijekom prva Cetiri razreda. Znacajne razlike primjecene su
samo izmedu spolova u 1. i 2. razredu pri cemu su djecaci dominantniji u tjelesnoj
visini i tjelesnoj masi.

Sustavno pracenje antropoloskih obiljezja trebalo bi biti neizostavno tijekom rasta
i razvoja djece kako bi se pravovremenim i adekvatnim pristupom preventivno
djelovalo na organizam i sprijecile negativne posljedice na zdravlje.

Kljucne rijeci: antropometrija, BMI, djeca, razvoj, stupanj uhranjenosti

Uvod

Fenomeni rasta i razvoja i njihove specifi¢nosti uvjetovani su egzogenim i
endogenim ¢imbenicima. Rast i razvoj djece mogu biti indikatori zdravlja, kao i
kvalitete ishrane i Zivota. Isto tako poznato je i da antropometrijske karakteristike
variraju u vremenu ovisno, ne samo o endogenim ¢imbenicima, nego i o etni¢kim,
socio-ekonomskim, i drugim egzogenim faktorima (Zsidegh i sur., 2007; Jones i sur.,
2009). Na taj nacin sve te karakteristike uvjetuju medusobno djelovanje nasljednih i
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okolinskih faktora na rast i razvoj. Naj¢e$ce, rast i razvoj teku paralelno i medusobno
se dopunjuju, no ipak postoje razdoblja u kojima se svaki od njih, neovisno jedan
o drugom, usporavaju ili ubrzavaju. Danas se pod pojmom rasta podrazumijevaju
kvantitativne anatomske i fizioloske promjene, odnosno morfolosko sazrijevanje,
dok se pod razvojem podrazumijeva funkcionalno sazrijevanje, ili razvoj psihologkih
i motoricki sposobnosti. Prou¢avanjem procesa rasta doslo se da spoznaja kako se
on ne odvija linearno, nego tijekom ekstrauterinog razvoja. Ovisno o dobi, ¢ovjek
prolazi kroz dvije faze ubrzanog rasta i dvije faze usporenog rasta (prema Misigoj —
Durakovi¢, 2008). IstraZivanja su pokazala kako je mlade $kolsko doba (6-10 godina)
relativno stabilna faza u kojoj nema burnih promjena i velikih odstupanja u rastu
izmedu spolova, ali s moguc¢im individualnim razlikama (Malina i Bouchard, 1991).
Tjelesna visina i tjelesna teZina variraju u razli¢itim geografskim regijama u svijetu
(Launer and Harris, 1996; Janssen i sur., 2005), ali i u razli¢itom demografskom
okruZenju iste regije (Aberle i sur., 2009). Takoder, posljednjih su nekoliko desetljeca
mnoge studije utvrdile sve ve¢u pojavu prekomjerne tjelesne teZine, pa i pretilosti
kod djece $irom svijeta (Reilly i Dorosty, 1999; Ogden i sur., 2002; Janssen i sur.,
2005; Ogden i sur., 2006; Reilly, 2007). S obzirom da antropometrijske karakteristike
mogu biti pokazatelj stanja zdravlja i kvalitete prehrane i uhranjenosti populacije
(WHO, 1995; de Onis, 2003), podrudje istrazivanja antropometrijskih karakteristika
postaje sve rasprostranjenije medu istraziva¢ima. Tako je prema preporukama WHO
(WHO, 1995; Abrantes i sur., 2002) najrasprostranjeniji indikator za procjenu statusa
uhranjenosti BMI (indeks tjelesne mase).

S kinezioloskog stajalista, poznavanje antropoloskog statusa djeteta nuzno je u
kvalitetnom planiranju i programiranju tjelesne aktivnosti i izboru sadrzaja koji
bi trebali biti u skladu i u funkciji rasta i razvoja. Naime, temeljna polazista u
programiranju bilo kojega procesa vjezbanja u kineziologiji su antropoloska obiljezja,
medu kojima i morfologka (Findak, 1997). Antropometrijske karakteristike bitan su
pokazatelj stanja rasta i razvoja uéenika. Kako je svaki upravljani proces vjezbanja
kod djece i mladezi, usmjeren i na njihov razvoj, nastavnicima njihovo poznavanje
predstavlja osnovne informacije za planiranje i programiranje rada (Findak, 2001).
Istrazivanja antropoloskih obiljezja, posebno antropometrijskih karakteristika,
sustavno se provode dugi niz godina, a sve udestalijom pojavnom pretilosti kod
djece i visokom povezano$cu tih karakteristika sa stanjem zdravlja takva istrazivanja
u posljednje vrijeme postaju sve intenzivnija, ne samo u svijetu (de Onis i Habicht,
1996; de Onis i sur., 2007; Cole, 2000), nego i na podrucju Republike Hrvatske (Horvat,
Misigoj-Durakovi¢ i Prskalo, 2009).

Istrazivanja antropometrijskih karakteristika i utvrdivanja tempa rasta i razvoja
djece provode se ve¢ dugi niz godina. Tako Pejci¢ i sur. (1997) prate tempo razvoja
djece iz razli¢itih podrudja, Oja i Jurimae, (2002), kod djece starosti 6-7 godina
ustanovljuju znadajan prirast u tjelesnoj visini i blagi porast vrijednosti BMI kod
djecaka i kod djevojcica, a u tjelesnoj masi samo kod djevojéica. Hrvatin i sur. (2003)
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na populaciji djece mlade $kolske dobi utvrduju razli¢it i neravnomjeran prirast
djecaka u visinu. Proucavaju¢i morfologka obiljezja Butte i sur. (2006) navode kako
su parametri rasta, uklju¢ujudi tjelesnu tezinu i tjelesnu visinu, uglavnom nasljedna
znacajka. Zafirova i Todorovska, (2009), koriste¢i antropometrijske mjere i BMI, su
ustanovile znacajan porast u tjelesnoj visini i tjelesnoj tezini izmedu dvije dobne
skupine starosti 6 i 7 godina i kod djecaka i kod djevoj¢ica, Aberle i sur. (2009)
utvrduju kako su djeca mjerena 2005. znacajno niza i lak$a od djece mjerene 1985., §to
autori objasnjavaju utjecajem rata u periodu tijekom 1991., posljedi¢nim migracijama
i lodim ekonomskim standardom i razvojem, ali i kako nema znacdajne razlike u
antropometrijskim mjerama i BMI kod djece urbane i ruralne sredine u Slavoniji.
Osim pracenja antropometrijskih obiljezja istrazivanja su se bavila i utvrdivanjem
utjecaja okoline na rast i razvoj kao i mogudéim razlikama u njegovom tempu kod
djece koja odrastaju u razli¢itim demografskim sredinama. Brzi tempo razvoja
djece urbanog (primorskog) kraja nego djece ruralnog (goranskog) kraja Republike
Hrvatske u morfolosko motori¢kom prostoru utvrduju Pej¢i¢ i sur. (1997). Joens -
Matre (2008) na temelju antropometrijskih mjera i BMI te razine tjelesne aktivnosti
utvrduju znacajno povecanu tjelesnu masu kod djece ruralnih sredina nego kod
djece iz manjih i ve¢ih gradova. Iako se smatra da zbog promjena u gradi tijela
tijekom rasta i razvoja te s obzirom da se rast i razvoj razlikuju medu dobnim i
etnickim skupinama kod djece, nije poZeljno primjenjivati BMI (koji je definiran
kao omjer mase i kvadrata visine), novija su istrazivanja pokazala dobru korelaciju
BMI-a i ukupnog sadrZaja tjelesne masti (Cole, 2007), odnosno postotka masnog tkiva
u organizmu, ¢ime je potvrdena prikladnost primjena BMI-a kao mjere pretilosti u
djece i adolescenata.

De Onis (2004) u analizi povecanja pretilosti i predloZenih antropometrijskih mjera
ukazuje da bi nacionalni programi trebali ukljucivati mjere tjelesne visine i tjelesne
mase u ranom otkrivanju djece s pove¢anim rizikom prekomjerne tjelesne tezine i
pretilosti, koje bi se trebale mjeriti barem jednom godisnje. Prema James i Lobstein
(2009) za utvrdivanje pretilosti kod djece potrebno je koristiti BMI percentile koje
su prilagodene dobi i spolu djeteta. Takoder se smatra da BMI kod djece moze
sluziti za procjenu pothranjenosti - niski BMI ili prekomjerne tjelesne teZine i
pretilosti -visoki BMI (de Onis, 2007).

Cilj ovog rada je utvrditi tempo rasta, stupanj uhranjenosti kao i moguce razlike
izmedu djece urbanih i ruralnih sredina u antropometrijskim karakteristikama u
Slavoniji.

Metode rada

Uzorak ispitanika i varijabli

U istrazivanju, koje je provedeno transverzalnom metodom, slu¢ajni uzorak
ispitanika ¢inilo je 801 dijete (407 ucenika i 394 ucenica) 1. do 4. razreda osnovnih
$kola u Slavoniji. Uzorak je podijeljen u dva subuzorka, urbani i ruralni, te svaki
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sukladno dobi i spolu. Urbani uzorak ¢inila su 204 ucenika i 202 ucenice iz mjesta
koja imaju status grada u Slavoniji, a ruralni uzorak ¢inila su 203 ucenika i 192 u¢enice
sa sela (mjesta koja nemaju status grada).

Uzorak varijabli ¢inile su antropometrijske mjere, tjelesna visina ATV i tjelesna masa
ATT, te indeks tjelesne mase (BMI). Tjelesna teZina mjerena je digitalnom vagom, a
tjelesna visina mjerena je antropometrom prema IBP standardu. Za svakog uc¢enika
izra¢unat je BMI, a vrijednost indeksa naknadno je preracunata u BMI centile (Cole i
sur. 2000,2005) te se izra¢unala prosje¢na vrijednost BMI po dobi (svakom razredu).

Podatci su prikupljeni tijekom 2009. godine na prigodnom uzorku u 10 $kola s
urbanih podruéja i 10 $kola s ruralnih podrudja, u sklopu znanstvenog projekta
Kinezioloska edukacija u predskolskom odgoju i primarnom obrazovanju. Podatke
su prikupljala tri nastavnika kineziologkih kolegija s Utiteljskog fakulteta u Osijeku s
viegodi$njim iskustvom u radu s djecom mlade $kolske dobi.

Metode obrade podataka

Za svaku varijablu su izra¢unati osnovni deskriptivni parametri (aritmeticka sredina
i standardna devijacija i postoci), za utvrdivanje razlika u promatranim varijablama
izmedu subuzoraka koristen je T-TEST, a dvofaktorskom multivarijjatnom analizom
varijance (MANOVA) testirala se znacajnost razlika izmedu dva subuzorka, posebno
po dobi i spolu.

Rezultati i rasprava

Iz rezultata mjerenja tjelesne visine i tjelesne mase u¢enika urbanih i ruralnih
sredina (Tablica 1) vidljivo je kako u apsolutnim vrijednostima djecaci oba subuzorka
imaju sli¢ne vrijednosti te kako im je godis$nji prirast i u tjelesnoj visini i u tjelesnoj
masi priblizno jednak.

Djecaci iz urbanih podruc¢ja u razdoblju 1. - 4. razreda ukupno narastu za 17,5 cm
u visinu, s prosje¢nim godi$njim prirastom od 5,3 cm, a djecaci s ruralnog podrucja
narastu za 16,15 cm u visinu s prosje¢nim prirastom od 5,5 cm.

U istom razdoblju u tjelesnoj masi djecaci s urbanog podrucja prime ukupno 10,45
kg, s prosje¢nim godi$njim prirastom od 3,5 kg, a dje¢acima s ruralnog podrudja
tjelesna masa se poveca za 12,5 kg, s prosje¢nim godi$njim prirastom od 4,16 kg.

Testiranjem znacajnosti razlika u promatranim varijablama uodeno je da nema
statisticki znacajne razlike izmedu dje¢aka urbanih i ruralnih sredina unutar pojedinih
dobnih skupina ni u vrijednostima tjelesne visine niti u vrijednostima tjelesne mase.

Tablica 1.

Testiranjem razlike u cjelokupnom promatranom morfoloskom prostoru uoceno
je da nema statisti¢ki znacajne razlike izmedu dvije skupine ispitanika. Rezultati
dvofaktorske multivarijatne analize varijance ukazuju da je statisti¢ki znacajna
razlika samo po faktoru ,,dob“ (F = 53,74; p = 0,00), §to je i prirodno, s obzirom na
godi$nji prirast u tjelesnoj visini i tjelesnoj tezini, dok po faktoru ,,urbano-ruralno®
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(F =0,15; p = 0,86) i medusobnoj interakciji ta dva faktora (F = 1,40; p = 0,21) nema
statisticki znacajne razlike. Dakle, moze se rec¢i da dvije skupine ispitanika iz razlic¢itih
demografskih sredina pripadaju istoj populaciji u promatranom morfoloskom
prostoru.

Grafl.i2.

Promatranjem krivulje prirasta u tjelesnoj visini i tjelesnoj masi vidljivo je kako su
krivulje u obje promatrane varijable kod obje skupine gotovo jednake. Ovaj graficki
prikaz je u skladu s dobivenim rezultatima koji su pokazali da nema razlike izmedu
ucenika. Vidljivo je kako je ravnomjeran trend razvoja prisutan i u prirastu tjelesne
visine i tjelesne mase.

Tablica 2.

Iz vrijednosti indeksa tjelesne mase kod dje¢aka primjetan je stalni porast tijekom
prva Cetiri razreda osnovne $kole, vidljivo je da se djecaci nalaze oko normalnih
vrijednosti s obzirom na njihovu dob i spol. Jedina statisti¢ki znadajna razlika
izmedu dvije skupine djecaka u BMI pokazala se samo u prvom razred, dok u
ostalim razredima nije uo¢ena znacajna razlika u pretilosti. Razlog za ovakav rezultat
moze biti u uvjetima koje urbana sredina namece nacinu Zivota i §to je izrazeno u
najmladem razredu, dok se kasnije ta razlika gubi ,,izjednacenim® na¢inom Zivota
tijekom $kolovanja, $to se vidi u ravnomjernom prirastu indeksa tjelesne mase.

Sli¢no kao i kod uéenika, rezultati i kod ucenica pokazuju priblizno jednake
vrijednosti u obje skupine ispitanica u promatranim varijablama tjelesne visine i
tjelesne mase. U razdoblju od 1. do 4. razreda djevojcice urbane sredine narastu
ukupno za 16,55 cm u visinu, s prosje¢nim godi$njim prirastom od 5,5 cm. U istom
razdoblju djevojcice ruralne sredine narastu za 17,9 cm, s prosje¢nim godi$njim
prirastom od 6 cm.

U tjelesnoj masi djevojc¢ica urbanih sredina primjetno je povecanje za 10,21 kg, s
prosje¢nim godi$njim prirastom od 3,40 kg, dok se kod djevoj¢ica ruralnih sredina
tjelesna masa poveca za 13,35 kg, s prosje¢nim godi$njim prirastom od 4,45 kg.

Tako su u apsolutnim vrijednostima u 4. razredu kod djevojéica iz ruralnih sredina
uodeni nesto visi rezultati, t-testom se utvrdilo kako ni kod djevojéica nema statisticki
znacajne razlike u promatranim varijablama u niti jednom dobnom razdoblju.

Tablica 3.

Rezultati dvofaktorske multivarijatne analize varijance ukazuju na statisticki
znacajne razlike prema faktoru ,,dob” (F = 53,74; p = 0,00), ali prema faktoru urbano
- ruralno (F =0,15; p = 0,86) U interakciji ta dva faktora (F = 1,40; p = 0,21), nema
znacajnih razlika.

Graf3.14.
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Kao i kod djecaka, krivulje prirasta u tjelesnoj visini i tjelesnoj masi sli¢ne su i
kod ucenica urbanih i ruralnih podrué¢ja. Medutim ovdje je linearan trend prirasta
primjetan do ¢etvrtog razreda, kada dolazi do naglijeg prirasta kod ucenica iz ruralne
sredine. Iako se ¢ini da se djevojéice u ruralnim sredinama u tom razdoblju razvijaju
intenzivnije, iz rezultata analize je vidljivo da ta razlika nije statisticki znacajna.

Tablica 4.

Rezultati indeksa tjelesne mase takoder pokazuju trend povecanja tijekom prva
Cetiri razreda, kod djevojéica, i urbane i ruralne sredine, ali kao i kod djec¢aka, ni
djevojéice nisu u rizi¢noj skupini od pretilosti. Vidljivo je da nema statisticki znacajne
razlike u BMI kod djevoj¢ica urbanih i ruralnih sredina u svim dobnim skupinama.

Uzimajudéi u obzir cjelokupnu populaciju djece mlade $kolske dobi s podrucja
Slavonije, dobiveni su sljede¢i rezultati.

Vrijednosti BMI preracunate u centile (Cole i sur., 2000) kod slavonskih dje¢aka i
djevojéica su prikazane u tablicama i grafovima. Cole i sur: (2000) naglasavaju kako
vrijednost BMI do 85 centila predstavlja normalnu uhranjenost, izmedu 851 95 centila
predstavlja prekomjernu tjelesnu teZinu, a preko 95 cenitla podrazumijeva pretilost.
U tablicama 7 i 8 prikazan je broj u¢enika koji se nalaze u pojedinim kategorijama
prema vrijednosti BMI centila.

Graf 5.

Iz rezultata prikazanih u postocima vidljivo je da se najveéi broj dje¢aka nalazi
u kategoriji normalno uhranjene djece, medutim takoder je vidljivo kako se visoki
postotak djece nalazi u rizi¢noj skupini ili medu pretilima. Ukoliko se spoje te
dvije kategorije, uo¢ljivo je da se broj djece koji potencijalno imaju problema s
prekomjernom tjelesnom tezinom krece oko 30% i uocljiv je trend povecanja s
kronoloskom dobi.

Graf 6.

Kao i kod djecaka, i najveci dio djevoj¢ica mlade $kolske dobi nalazi se u kategoriji
normalno uhranjene djece. Medutim, sli¢no kao i kod djecaka, primjetan je trend
povecanja postotka s tijekom odrastanja te se poveéava broj djece u zoni rizika od
prekomjerne tezine ili u zoni pretilosti. Kod djevojcica je taj postotak najuocljiviji u
3.14. razredu i krece se oko 20%. Gledaju¢i rezultate izraZene u postocima vidljivo
je kao se najveci dio djece slavonske populacije uglavnom nalazi u normalnim
vrijednostima, medutim kod oba spola je primjetan negativan trend i povecanje
broja djece u kategorijama koje predstavljaju rizik od pretilosti ili pretilost, koji je
naglasen kod djecaka, osobito u 2. razredu. Dakle, postotak djece koja se nalaze iznad
85 centila u stalnom je porastu, §to je i u skladu s negativnim trendom prirasta BMI
tijekom prva 4 razreda osnovne $kole i kod djecaka i kod djevojéica.

Promatranjem tempa rasta i stupanj pretilosti kod djec¢aka i djevojéica tijekom prva
Cetiri razreda osnovnoskolskog obrazovanja dobiveni su sljede¢i rezultati.
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Tablica 5.

Iz deskriptivnih parametara i analiza razlika u tjelesnoj visini i tjelesnoj masi izmedu
djecaka i djevojcica vidljivo je kako su znacajne razlike prisutne samo u 1.1 2. razredu,
kada su djecaci dominantniji u odnosu na djevojcice, dok u 3.1 4. razredu nije uo¢ena
statisticki znacajna razlika u antropometrijskim karakteristikama.

Iako obje skupine takoder imaju prosjecan prirast u tjelesnoj visini i teZini, vidljivo je
kako se kod djevojcica nagliji skok u prirastu dobiva izmedu drugog i treceg razreda,
pri ¢emu djevojcice narastu do 7 cm u visinu i prime 4 kg u tjelesnoj masi. U tom
trenutku djevojc¢ice u svom razvoju sustizu djecake te nestaju statisticki znacajne
razlike.

Rezultati multivarijatne analize varijance ukazuju na znacajno razlikovanje dvije
skupine po faktorima spol (F =9, 11;p = 0,00) idob (F =105, 36; p = 0,00). Medutim,
nema razlike i u interakciji ta dva faktora (F = 0, 58; p = 0, 75). Takoder je primjetno
znacajnije razlikovanje skupina po spolu nego po regionalnom faktoru, tj. urbano-
ruralnom, pri ¢emu nema znacajnih razlika dva uzorka. Na temelju dobivenih rezultata
moze se zaklju¢iti kako se promatrana populacija vise razlikuje po spolu nego po
geografskoj sredini iz koje potjece.

Graf 7.18.
Tablica 6.

Jednako kao i u antropometrijskim mjerama, ucenici imaju statisticki znacajnije
vi$i BMI u 1.1 2. razredu dok u 3.1 4. razredu razlika u vrijednostima BMI nije
znacajna. Rezultat je to naglog prorasta u tjelesnoj masi kod djevojcica koji se dogada
u tre¢em razredu i znacajno je visi nego kod djec¢aka. Naime spolni dimorfizam u
velini parametara rasta i razvoja pocinje se znacajnije ocitovati tijekom spolnog
sazrijevanja, a do puberteta djevojcice i djecaci se razvijaju usporedno. I tada postoje
osobitosti, kao §to kostana osnova zdjelice pokazuje razlike ve¢ u intrauterinom Zivotu,
a u predpubertetskom periodu postoje razlike i u psiholoskom pogledu. Veli¢ina
hipofize i njezin razvoj pokazatelji su spolnog dimorfizma (MacMaster i sur. 2007).
Puberalni zamah rasta zapo¢inje ranije i ranije zavrava u djevojaka. Prva manifestacija
puberteta spovezana je s po¢etkom maksimalne brzine rasta, a menarhe nastupa tek
na kraju maksimalnog prirasta (Tanner, 1986). Nagli prirast BMI indeksa mogao bi
se pripisati spolnom dimorfizmu koji ¢e se ocitovati tek u pubertetu. Ove promjene
u 3.1 4. razredu su neutralizirale ,,prednost“ u BMI ucenika 1.1 2. razreda. Nadalje,
istrazivanje pokazuje da u¢enici i u¢enice mlade skolske dobi slavonske regije pokazuju
znacajan trend prirasta u tjelesnoj visini i tjelesnoj masi tijekom prva Cetiri razreda
osnovne $kole. Prirast koji je prisutan u tjelesnoj visini u skladu je s prirodnim rastom i
razvojem koji se dogada u toj dobi kada su vrijednosti prirasta u visinu stabilni i kre¢u
se oko 5cm godisnje (prema Misigoj-Durakovi¢, 2008). Aritmeticke sredine rezultata
tjelesne visine, tjelesne mase i vrijednosti BMI takoder su u skladu s rezultatima
dosadasnjih istrazivanja na ovim podrucjima: Kati¢ i sur., (2008, 2009), Horvat i
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sur. (2009), Zafirova i Todorovska (2009). Postotak djece koja se nalaze u rizi¢nim
skupinama od pretilosti kao i vrijednosti BMI takoder pokazuju stalan trend porasta,
§to nije pozitivno. S obzirom na to da je pretilost u posljednje vrijeme postala jedan
od najvecih javnih zdravstvenih problema, kako kod odraslih tako i kod djece, a BMI
moze sluziti za procjenu pothranjenosti - niski BMI ili prekomjerne tjelesne teZine
i pretilosti - visoki BMI (de Onis, 2007), dobivene vrijednosti BMI su usporedene
sa standardima. Preporuceno je djecu koja se nalaze izmedu 5 i 85 percentila smatrati
normalno uhranjenom, djecu izmedu 85 - 95 percentila smatrati da imaju povecani
rizik od pretilosti, a djecu koja se nalaze iznad 95 percentila smatrati pretilima. Vidljivo
je kako se vecina djece slavonske regije nalaze u rasponu od 5 do 85 percentila, $to se
smatra normalnim. Medutim na uoceni trend porasta BMI i broja djece s pove¢anim
BMI u razdoblju od 1. do 4. razreda potrebno je reagirati adekvatnim pristupom u
prehrani i tjelesnoj aktivnosti i tako prevenirati prevalenciju pretilosti. Tako de Onis
(2007) navodi da bi mjere za sprje¢avanje pojavnosti pretilosti trebale ukljucivati:
1) leze¢u duzinu za djecu do 2 godine i stoje¢u visinu za odrasle kako bi se mogao
izra¢unati BMI i ,tjelesna teZina na tjelesnu visinu” 2) prosirivanje programa koji
podrazumijevaju procjenu tjelesne tezine od rodenja do 18 godine, 3) interpretaciju
antropologkih mjera u odnosu na propisane referentne podatke, 4) ranu intervenciju
kod roditelja i odgojitelja u smislu podrske i promocije zdravih prehrambenih navika i
tjelesne aktivnosti. Takoder, dobiveni rezultati su sli¢ni vrijednostima koje su u svojim
istrazivanjima dobili Horvat i sur. (2009) i Zafirova (2009). Iako se pretpostavljalo
da e se, prema uvrijeZenom misljenju, uoditi razlike izmedu djece urbane i ruralne
sredine u promatranim antropometrijskim karakteristikama, rezultati su pokazali da
razlike nema, a isto se potvrdilo i u istrazivanju Aberle i sur. (2009) gdje je utvrdeno da
se slavonska djeca predskolske dobi urbane i ruralne sredine, u regiji oko Slavonskog
Broda, takoder ne razlikuju u tjelesnoj visini i tjelesnoj masi. Medutim, Pejci¢ i
sur. (1997) su utvrdili statisti¢ki znacajne razlike u nekim morfoloskim mjerama
izmedu djece primorskog i goranskog kraja, kao i Jens — Matre i sur. (2008) koji
utvrduju znadajno povecanu tjelesnu masu kod djece ruralnih sredina, nego kod
djece iz manjih i ve¢ih gradova, ali i da su djeca iz manjih gradova najvie tjelesno
aktivna. Ovakvi rezultati bi se mogli objasniti nedovoljnom urbanizacijom mjesta u
Slavoniji koja imaju formalni status grada te kratkim vremenskim periodom da bi se
mogle uoditi razlike u razvojnim fazama kod ta dva uzorka. Razlike izmedu djecaka
i djevojcica mogu se pripisati spolnom dimorfizmu i brzem razvoju djevojcica tijekom
osnovnoskolskog obrazovanja. Zafirova i Todorovska (2009) su takoder utvrdile
znacajan porast u tjelesnoj visini i tjelesnoj tezini izmedu dvije dobne skupine starosti
617 godina i kod djecaka i kod djevojcica, kaoi spolne razlike u antropometrijskim
parametrima, u kojima su djecaci dominantniji, osim u kozZnim naborima. Poznato
je naime kako djevojcice ranije ulaze u pubertet i sazrijevaju, tako da su dobivene
razlike samo u prvom i drugom razredu. Medutim, zbog naglijeg razvoja djevojcice
sustizu svoje vr$njake, a vjerojatno i u viS§im razrednima osnovne $kole i prestizu u
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promatranim antropometrijskim karakteristikama. Oja i Jurimae (2002) tijekom dvije
godine razvoja, u 6.1 7. godini, ustanovljuju znacajan prirast u tjelesnoj visini i kod
djecaka i kod djevojcica, a u tjelesnoj masi samo kod djevojcica. Butte i sur. (2006)
nalaze kako su determinante ljudskog rasta, vrijeme i tempo ulaska u pubertet i ostale
mjere kos$tanog i spolnog sazrijevanja pod genetickom kontrolom.

Zakljucak

Dobiveni rezultati u ovom istrazivanju ukazuju kako nema razlika izmedu uéenika
i u¢enica urbanih i ruralnih podru¢ja u Slavoniji, ali je primjetan trend porasta
djece s prekomjernom tjelesnom tezinom ve¢ nakon drugog razreda osnovne $kole,
osobito kod djevojcica. Ti rezultati upu¢uju kako nema potrebe za diferenciranim
programom Tjelesne i zdravstvene kulture prema podrudju Zivljenja, ali je potrebno
izabirati sadrzaje kojima je moguce utjecati na sprje¢avanje pojavnosti pretilosti
kod djece mlade $kolske dobi. Sustavno pracenje antropoloskih obiljezja djece i
mladih trebalo bi biti neizostavni dio tijekom rasta i razvoja djece, jer se na taj nacin
u ranoj fazi mogu otkriti nedostatci u rastu i razvoju na koje se moze utjecati bilo
preventivno, adekvatnim kinezioloskim programima, s kineziolo$kog aspekta, ili
u smislu lije¢nicke intervencije s klinickog aspekta. Dodatni interes kineziologke
metodike za istrazivanjima morfoloskih karakteristika i njihovim spoznajama temelji
se na ¢injenici da propisani Nastavni plan i program Tjelesne i zdravstvene kulture u
osnovnoj $koli posebno naglasava, u antropoloskoj sastavnici, poticanje optimalnog
razvoja morfologkih obiljezja uc¢enika. Stoga se ta obiljezja, u svim oblicima rada
Tjelesne i zdravstvene kulture, kontinuirano poticu i prate. U o¢uvanju zdravstvenog
statusa djece treba voditi brigu o njihovom nacinu ishrane kao i kvalitetnoj i redovitoj
kinezioloskoj aktivnosti, kako bi se sprijecile neZeljene posljedice suvremenog nacina
Zivota na djetetov organizam.
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