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MORPHOLOGICAL STATUS OF EIGHT-YEAR-OLD GIRLS
OF VARYING DEGREES OF NUTRITIONAL STATUS
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Abstract. Nutritional status of children is one of the most important
indicators of health, mental and physical capabilities and potential for normal and
healthy growth and development. The aim of this study was to determine
differences in morphological characteristics in eight-year-old girls with varying
degrees of nutritional status. The research was conducted on a sample of 91 second
grade students of elementary schools in Nis, aged 8.06 (= 0.02). Based on the BMI,
three sub-samples were formed (normal weight, overweight and obese subjects).
Morphological status was determined by measuring the parameters of longitudinal,
transversal and circular dimensionality, body weight and subcutaneous fatty tissue.
Differences in  morphological variables were determined by using
MANOVA/ANOVA and LSD Post Hoc test. The results indicate that, in regards to
the BMI, there are significant differences in morphological characteristics in eight-
year-old girls. The highest values were observed in obese, then overweight, while
the value for at least had a normal weight girls.

Key words: differences, elementary school, girls, morphological
characteristic, girls, nutritional status.

INTRODUCTION

The term morphological characteristics of anthropological status implies a
system of basic anthropometric latent dimensions (Malacko, 1991). Identification
of the latent dimensions in this area was achieved by applying factorial
mathematical and statistical methods, through which we managed to isolate
anthropometrical factors, that belong to a series of manifest variables
(anthropometric measures that can be directly measured) defined as latent
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morphological dimensions. By using factorial approach in morphological area,
we identified four main factors which have provided initial information on the
structure of morphological dimensions, as well as on some of the hierarchical
relationships within that structure. Morphological structure is consisted of
longitudinal skeletal dimenzionality, transversal skeletal dimensionality, weight
and body volume and subcutaneous fatty tissue. Relative to the age and sex, these
factors are sometimes connected as to form two general factors: skeletal
dimensions (longitudinal and transversal) and body voluminosity (body volume
and subcutaneous fatty tissue). Information about the structure of morphological
status is very important in terms of their transformation (growth and
development). Morphological characteristics are mainly influenced by genetic
and environmental factors. Endogenous influence is not the same in all
morphological dimensions. Congenital coefficient for the inherent skeletal
dimensionality is .98, body volume .90, and .50 for fatty tissue.

Prepubescent age is a very sensitive developmental period. The attention
of scientific community is being focused on the physical characteristics of
children, pointing out to a worrying prevalence of overweight and obese children.
In children and adolescents obesity is defined as increase in body weight above
referent values for a given age, sex, and height (Peco-Anti¢, 2009). The
occurrence of obesity during childhood and adolescence increases the possibility
of obesity in adulthood. It was found that obesity in girls in 30%, and among boys
in 10% of cases occurs later in adulthood (Goran, 2001).

Nutritional status of children is one of the most important indicators of
health, psychophysical capabilities and the potential for normal and healthy
growth and development (Lobstein, Baur, & Uauy, 2004). Any significant
deviation from the optimal weight in children raises the risk for the emergence
and development of many non infectious diseases during their lifetime.

The aim of this study was to determine differences in morphological
characteristics in eight-year-old girls of different nutritional status.

METHODS
The sample of participants

The research was conducted on a sample of 91 second grade students of
elementary schools in Nis, aged 8.06 (£ 0.02). All the subjects were healthy on the
testing day and had written consents from their parents and the school principal.
Measuring and testing took place in school facilities during the physical education class.

After measuring body height and body weight and calculating the BMI, three
sub-samples were formed, according to children's BMI in consistency with the work
of Cole, Bellizzi, Flegal, & Dietz (2000). The first sub-sample consisted of 53 normal
weight subjects with an average BMI of 16.00 (= 1.69). The second sub-sample
consisted of 29 overweight subjects with an average BMI of 19.40 (+ 0.66).The third
sub-sample consisted of 9 obese subjects with an average BMI of 24.37 (+ 1.62).



Measuring instruments

Morphological status is determined by measuring the parameters of:
longitudinal dimensionality (body height, arm length, leg length), transversal
dimensionality (shoulder width, hip width, pelvic width), circular dimensionality and
body weight (thorax volume, upper armvolume, thigh volume, calf volume) and
subcutaneous fatty tissue (triceps skin folds, sub-scapular skin folds, abdominal skin
folds, thigh skin folds, medial calf skin folds). The measuring technique for the
morphological characteristics followed the guidelines of the methodology
recommended by the International Biological Program (Weiner & Lourie, 1969).

The statistical analysis

For all the measuring parameters, meanarithmetic values and standard deviations
were calculated. Differences between the groups in morphological and motor variables
were determined by using MANOVA/ANOVA and LSD Post Hoc test. The results
were analyzed with the Statistical Package for the Social Science (SPSS) version 18.0.

Results

Table 1 shows basic parameters of descriptive statistics of morphological
variables in normal weight, overweight and of obese subjects.

Table 1. Basic descriptive statistical parameters

Normal weight ~ Owerweight Obese

Mean SD Mean SD Mean SD
Body height 133.12 6.80 |133.93 557 :141.19 4.87
Leg length 74.29 449 | 7385 454 |79.82 3.67
Arm length 55.83 3.32 |56.09 336 |59.94 261
Shoulder width 28.77 202 |29.67 153 |3220 131
Pelvic width 20.60 140 | 2186 1.26 |2554 3.08
Hip width 22.25 139 | 23.77 149 |26.03 141
Body weight 28.50 460 | 3487 3.38 |48.67 5.10
Thorax volume 61.10 7.05 | 6699 3.75 |7853 5.06
Upper arm volume 18.62 197 | 2087 141 |24.60 1.56
Thigh volume 37.74 418 | 4181 3.66 |48.78 2.63
Calf volume 26.94 223 2891 179 |33.60 0.97
Triceps skin fold 11.32 3.97 | 1486 3.42 |20.40 3.48
Sub-scapular skin fold 8.25 569 | 1251 3.87 |16.73 5.59
Abdominal skin fold 10.73 6.90 | 1563 4.64 |2351 6.05
Thigh skin fold 14.09 476 1919 504 12316 7.35
Medial calf skin fold 12.66 3.88 1614 3.18 19.64 4.22

Legend: Mean — mean value; SD — standard deviation
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Based on these results, it can be concluded that, in comparison to normal
and overweight, obese subjects have the highest values in all morphological
variables.

Table 2 shows multivariate and univariate analysis of variance in
morphological variables between normal weight, overweight and obese subjects.
By analysing the results (Table 2) it can be concluded that in the area of
morphological abilities, on the multivariate level, there is a statistically significant
intergroup difference (.00). The results of univariate analysis of variance (Table
2) indicate that intergroup differences are statistically significant in all the
variables of morphological characteristics at a significance level of .01.

Table 2. Multivariate and univariate analysis of variance in morphological
characteristics between the groups of different nutritional status

F Sig.
Body height 6.41 .003**
Leg length 6.75 .002**
Arm length 6.16 .003**
Shoulder width 14.11 .000**
Pelvic width 38.41 .000**
Hip width 31.60 .000**
Body weight 90.95 .000**
Thorax volume 35.43 .000**
Upper arm volume 49.76 .000**
Thigh volume 34.85 .000**
Calf volume 44.76 .000**
Triceps skin fold 25.84 .000**
Sub-scapular skin fold 13.72 .000**
Abdominal skin fold 18.80 .000**
Thigh skin fold 17.35 .000**
Medial calf skin fold 18.05 .000**

Wilk's=0.122 F=848 p=.000%*

Legend: Wilk's — Test Wilk's lambdas; F —Pao's F approximation; p (Sig.)
—significance level; statistical significance **p < .01, *p <.05




Table 3. Intergroup differences in morphological characteristics

Mean .
GROUPS Diff. Sig.
normal weight overweight -.81594 575
Body height normal weight obese -8.07379 .001**
overweight obese -7.25785 .003**
normal weight overweight 44418 .666
Leg length normal weight obese -5.52977 .001**
overweight obese -5.97395 .001**
normal weight overweight -.25224 740
Arm length normal weight obese -4.11048 .001**
overweight obese -3.85824 .003**
normal weight overweight -.89915 .035*
Shoulder width normal weight obese -3.43019 .000**
overweight obese -2.53103 .000**
normal weight overweight -1.25830 .001**
Pelvic width normal weight obese -4.94067 .000**
overweight obese -3.68238 .000**
normal weight overweight -1.51080 .000**
Hip width normal weight obese -3.77862 .000**
overweight obese -2.26782 .000**
normal weight overweight -6.37241 .000**
Body weight normal weight obese -20.1666 .000**
overweight obese -13.7942 .000**
normal weight overweight -5.89499 .000**
Thorax volume normal weight obese -17.4352 .000**
overweight obese -11.5402 .000**
normal weight overweight -2.24444 .000**
Upper arm volume normal weight obese -5.97547 .000**
overweight obese -3.73103 .000**
normal weight overweight -4.07450 .000**
Thigh volume normal weight obese -11.0419 .000**
overweight obese -6.96743 .000**
normal weight overweight -1.97794 .000**
Calf volume normal weight obese -6.66415 .000**
overweight obese -4.68621 .000**
normal weight overweight -3.53064 .000**
Triceps skin fold normal weight obese -9.07547 .000**
overweight obese -5.54483 .000**
normal weight overweight -4.26096 .001**
Sub-scapular skin fold  normal weight obese -8.48050 .000**
overweight obese -4.21954 .035*
normal weight overweight -4.90618 .001**
Abdominal skin fold  normal weight obese -12.7828 .000**
overweight obese -7.87663 .001**
normal weight overweight -5.09909 .000**
Thigh skin fold normal weight obese -9.06499 .000**
overweight obese -3.96590 .046*
normal weight overweight -3.48133 .000**
Medial calf skin fold normal weight obese -6.98784 .000**
overweight obese -3.50651 .015*

Legend: Sig. — significance level; Mean Diff. — differences in
mean values between the groups; statistical significance of
differences **p < .01, *p <.05
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Table 3 shows Intergroup differences (LSD Post Hoc test) in
morphological characteristics. The results indicate that groups of normal weight,
overweight and obese subjects have significant differences in almost all
morphological characteristics. Statistically significant difference wasn't detected
only between normal and overweight subjects in measures of longitudinal
dimensionality. Based of differences in mean values between the groups we can
conclude that obese subjects had the highest results in parameters of
morphological characteristics, followed by overweight, while the normal weight
subjects had the lowest results.

DISCUSSION

Normal pediatric nutrition is an important factor in their proper,
harmonious growth and development. On the other hand, we are witnessing that
the modern way of life, both in developed and developing countries, has led to an
altered lifestyle. A large number of studies indicate that lack of physical activity
and irregular (overly) nutrition are the main causes of the development of a
positive trend of obesity worldwide, at the level of all age groups (Burke, 2006;
Lobstein et al., 2004; Roberts, Lucas, & Hirsch, 2000; Lustig, 2006). Also,
obesity carries with it the risk of developing a number of non-infectious diseases
such as cardiovascular disease, type 2 diabetes, and many others. The mere fact
that obese children have a greater prevalence of staying obese and in the adult age
(Biro & Wien, 2010; Bukara-Radujkovi¢ & Zdravkovi¢, 2009), enough talk about
the importance of the problem itself

The results obtained in this study indicate that there are significant
differences in morphological characteristics between normal weight, overweight
and obese girls. The highest results were recorded in obese, followed by
overweight, while normal weight girls had the lowest results. The highest
difference was observed in body weight and voluminosity, as well as in
subcutaneous fat tissue. Differences found in morphological characteristics in the
eight-year-old girls with different levels of the nutrition are consistent, in an
direct or indirect manner, with the previous research (Tokmakidis, Kasambalis, &
Christodoulos, 2006; Deforche et al., 2003; Grund et al., 2000; Wells et al., 2006;
Pordevi¢c & Kosti¢, 2015). It is expected that, compared to normal weight,
overweight and obese girls due to the increased body mass and greater
development of fat tissue, will have significantly higher results and transversal
dimensionalities of skeleton (especially in the pelvic and hip area).

Obesity in children and adolescents leads to various health problems. In
addition to health disorders, in these children there is a stagnation in motor
development, a decrease in the level of functional abilities, the appearance of
muscular insufficiency, which is the cause of numerous bodily deformities (Bala,
2007; Graf et al., 2004a, 20046; De Sa Pinto, De Barros Holanda, Radu, Villares,
& Lima, 2006). In addition to somatic consequences of obesity, complex
psychological and social aspects should not be neglected. An unfavorable picture
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of the appearance of one's own body, a lower level of self-confidence, and social
isolation that deepens psychological problems, induce the introduction of larger
amounts of food to alleviate the sense of discomfort, which closes the vicious
circle (Hillman, Huang, & Dorn, 2008; Tiggemann, 2005).

Regular and properly dosed physical activity is one of the important
factors for the healthy physical and mental development of children (Dencker &
Andersen, 2008; Ortega, Ruiz, Castillo, & Sjostrom, 2008).When it comes to
children, in the last decades there has been a significant decline in physical
activity (Ogden, Flegal, Carrol, & Johnson, 2002; Troiano, 2002). Instead of
playing and sports, kids spend more and more time watching television or with
computers. Troiano (2002) suggests that there is a direct correlation between an
increase in obesity and an average daily time spent watching television.

CONCLUSION

Preventing obesity in children is of great importance, since created habits
in this period of life are usually retained later throughout adulthood (Guo, Roche,
Chumlee, Gardner, & Siervogel, 1994; Zametkin, Zoon, Klein, & Munson, 2004).
Differences in morphological characteristics may provide some guidelines for the
implementation of obesity prevention programs aimed at school population. The
fact that spontaneous physical activity of children going to school significantly
reduces compared to the activity of children from the period they start to learn
how to walk until preschool period, requires involvement of health services,
families, schools and other individuals in order to encourage healthy lifestyles
and create positive habits related to physical activity. During the realization of the
physical education program, teachers should apply specific procedures in dealing
with obese children, so that these programs could have appropriate positive
effects. Regular aerobic activity reduces body weight, improves the activity of
cardiovascular and respiratory system and increases the level of individual motor
abilities, which is why it is necessary for school, parents, health workers and
teachers of physical education to react accordingly.
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MOP®OJIOHIKN CTATYC OCMOTI'OAUIITIBNX JEBOJUULIA
PA3JIMUYUTOTI" CTEIIEHA YXPAIBEHOCTHU

Mapuja, M. Bophesuh® u Bojan J. Mumposul®

Cascemax. CTeleH YyXpameHOCTH Jele jelaH je OA BaKHHUjHX
HoKa3aTeJba BUXOBOT 3/IpaBiba, NCUXO(MU3MUKUX MOTYNHOCTH M MOTEHLMjana 3a
HOpMaJIaH W 31paB pacT u pas3eoj. Lluie cTyauje Guo je na ce yIBpae pasiuke y
MOP(OJIOMIKMM KapaKTePHCTHKaMa KOJ OCMOTOIMIIBUX ACBOjYHIA Pa3IUIUTOT
CTEMeHa YXpameHOCTH. MCTpaxuBame je CIOpOBEACHO Ha Y30pky on 91
JeBOjUYMIIC OPYror paspeia OCHOBHMX IIKONA rpana Huima, mpocedHe romune
crapoctu 8.06 (+ 0.02). Ha ocuoBy BMI, dopmupana cy tpu cyOy3opka
(HOpMallHO ~ yXpameHe, IPEKOMEPHO YXpameHe M TOja3He HCIUTAHHILE).
Mopdosoniku cratyc yTBpheH je MepemeM IapaMerapa JIOHITMTYJHHAIHE,
TpaHCBEp3aJHE W LUPKyJapHe NUMEH3HMOHAJIHOCTH, Mace Tela M IOTKOXHOT
MacHOI' TKHBa. Pa3nnke y MOp(OJIOMIKAM KapakTepHUCTUKaMa yYTBpheHe cy
MANOVA/ANOVA-om u LSD Post Hoc tectom. Pesynratu cryauje ykasyjy na
y OJHOCY Ha CTEIleH YXPameHOCTH IIOCTOjU 3HAYajHa pas3ivka y MOP(OIOLIKOM
CTaTyCy KOJl OCMOTOJIMIILHX JieBojuniia. Hajehe BpeaHocTH 3a0emnexkene cy Koz
rojasHUX, 3aTUM IMPEKOMEPHO YXPamCHHUX, JOK Cy HajMambe BPEIHOCTH HUMaie
HOPMAJIHO yXpameHe UCITUTaHHIIE.

Kwyune peuu: pasnmke, OCHOBHA IIKOJIA, JIE€BOjYMIE, MOP(OJIIOIIKE
KapaKTepHCTHKE, CTENIEH YXPamhEeHOCTH.
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MacHOr TKHBAa. Pasnmuke y MOpQONOLIKMM KapaKkTepucTHKaMa YTBpheHe cCy
MANOVA/ANOVA-om u LSD Post Hoc tectom. Pesynraru crynuje ykasyjy na
y OJHOCY Ha CTEIleH YXPameHOCTH IOCTOjU 3HAYajHa pa3ivKa y MOP(OIOLIKOM
CTaTyCy KOJl OCMOTOJIMIIILUX JieBojuniia. Hajehe BpeaHOCTH 3a0emnexene cy KoJ
TOja3HHX, 3aTUM TPEKOMEPHO YXPAamCHHX, TOK Cy HajMame BPEIHOCTH HMaje
HOPMAaJIHO YXPamECHE UCIIUTAHULIE.

Kwmyune pewu: pasziauke, OCHOBHA IIKOJA, AEBOjYHIEe, Mopdoiomke
KapaKTePUCTUKE, CTEIICH yXPamEeHOCTH.

YBOJI

Iox MophoTOLIKMM KapaKTepUCTUKaMa aHTPOIMOJIOMIKOT CTaTyca YOBEeKa
Hajuelie ce moapasymeBa CHCTEM OCHOBHHX AHTPOIIOMETPHjCKUX JIATCHTHHX
mumensuja (Malacko, 1991). Maentudukanuja nTaTeHTHUX AMMEH3Hja Y OBOM
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2 bokimitrovic976@gmail.com, Opememe 3a crpydno obpasoBame u  OOYKY,
MuHKCTapCTBO YHYTpAIllbUX 10CI0Ba, beorpan
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pocTopy, Jo0HjeHa je NPUMEHOM (AKTOPCKHX MAaTeMaTHYKO-CTaTHCTHYKHX
MOCTyIaKa, ToMohy Kojux Cy M30J0BaHU aHTPOIIOMETPHUjCKU (PAKTOPH, a KOjU CY
3 cepuje MaHH(ECTHHX BapwjaObiu (AaHTPOMOMETPHjCKE Mepe Koje ce MOTy
IUPEKTHO MEpHUTH) MAehWHUCAHH Kao JaTeHTHE MOpP(OJIOmKe INMEH3H]e.
@DakTOPCKUM TPUCTYIIOM, y MOP(OIONIKOM MPOCTOPY, HACHTH(UKOBaHA CY
YeTHpH OCHOBHa (hakTOpa, KOjU Cy Haild NoYeTHe MH(OpMAaIje O CTPYKTYpH
MOP(OJIOMIKNX IUMEH3Hja, Ka0 W O HEKHM XHjepapXHjCKUM OIHOCHMa y TOj
CTPYKTypH. MopdonomKy CTpYKTYpy YOBeKa YHHHM JIOHTHTYAHHAJIHA
JMMEH3MOHAJIHIIOCT CKeJIeTa, TPaHCBep3alHa AMMEH3HOHAIHOCT CKelleTa, Maca 1
BOJIYMEH Teja W IOTKOKHO MacHO TKHMBO. Y OJIHOCY Ha y3pacT M MOJ OBH
(hakTopu ce MOHEKa] MOBe3yjy Tako Aa (opMHUpajy ABa TeHepaiHa (akTopa:
JUMEH3MOHAJIHOCT  CKejera  (JIOHTUTyIWHAlHA M TpaHCBEp3ajHa) W
BOJIYMHUHO3HOCT TeJia (BOJIYMEH TeJla M MOTKOKHO MacHO TKUBO). MHpopmartumje o
CTPYKTypH MOpP(]OJIOIIKOr cTaTryca BeoMa cy OHTHEe ca acleKkTa HHXOBE
TpaHchopMmanje (pacT U pa3Boj). Mopdoiomke KapaKTepUCTHKE IPETEKHO CY
O] yTUIajeM TeHeTCKUX (akTopa u (QakTopa okomuHe. EHOoOreHn ytumaj Huje
ucth 3a cBe Mopdomomke gumensmje. KoedummjeHT ypoheHocTm 3a
JMMEH3UOHATHOCT CKeJleTa M3HOcH .98, BosyMHHO3HOCT Tena .90, a 3a MacHO
TKHBO .50.

Munahy IIKOJICKH y3pacT NpecTaB/ba BeOMa CEH3UTHUBHO Pa3BOjHO 100a.
Bemuka maxma Hay4yHE jaBHOCTH YCMEpEeHa je Ha TEJEeCHH CTaTyc Jelle,
yka3yjyhu Ha 3a0pumaBajyhy mpeBaleHIHjy IPEeKOMEpPHO yXpameHe U rojasHe
neue. Kox nene u amosecueHaTa rojasHocT ce qeduHuine kao nosehame tenecHe
Mace W3HaI pedepeHTHUX BPEAHOCTH 3a ojpeheHH y3pacT, IO U TEJIECHY
BUCHHY, YHjH je pe3yntat noseharme konuunHe mactu y opranuzmy (Peco-Antic,
2009). TIlojaBa Tr0ja3HOCTH TOKOM [ETHICTBA M ajoiieclieHIuje mosehasa
MOryhRHOCT 3a rojasHOCT 0co0e U y ojpaciioMm 100y. YTBplEeHO je aa ce rojasHocT
kox nesojunia y 30%, a kox neuaka y 10% ciydajeBa jaBjba U KacCHHjE Y 3pEJIOM
100y (Goran, 2001).

VYXpameHOCT Jene jejaH je 0]l BaXKHMX INOKa3aTejba HUXOBOT 3/1paBiba,
NcuXo(U3NIKUX MOTYRHOCTH ¥ TIOTEHITMjalia 332 HOpMAaJIaH U 3JIpaB PacT U pa3Boj
(Lobstein, Baur, & Uauy, 2004). Csako Behe ozcTymname 0]l ONTHMAIIHE TEJIECHE
Mace KoJ aene mosehaBa pU3WK 3a M0jaBy M pa3BOj MHOTMX He3apacHUX Oojectn
TOKOM KHBOTA.

Hws uctpaxuBama OHO je a ce YTBpAE pasliMKe y MOP(OJIOMIKHM
KapakTepuCTHKaMa KOJ OCMOTOJWIIBMX JIEBOjUYMIA PpA3IMYUTOr  CTereHa
YXpameHOCTH.

METO/[
V30pak ucruTaHuka

HctpaxuBame je CIpoBeOeHO Ha Y30pKy onx 91 meBojumie, ydeHHIE
JpYyror pa3pena OCHOBHHX Iikojia rpaga Humia. [IpoceuHa crapoct uCmUTaHHULA
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ouna je 8.06 (£ 0.02). CBe ucnuraHMle Ha JaH TeCTUpama OWie cy 37paBe U
uMajle Cy MUcaHy carjlaCHOCT POAMTE/ba U JUPEKTOpa LIKOJIE 338 yYeCTBOBABY Y
HCTpaKMBaby. Mepema cy CIpoBeieHa y IIKOIaMa 3a BpeMe HacTaBe (hU3MIKOT
BacIIUTama.

HaxoH Mepema TelecHe BUCHHE M Mace Tejla M M3padyHaBarma BPEJHOCTH
BMI (Cole, Bellizzi, Flegal, & Dietz, 2000), dbopmupana cy tpu cyOy3opka.
[IpBu cyOy3opak 4MHUIO je 53 HOPMAJTHO yXpameHHUX JEBOjUHIIa, Ca IPOCEYHUM
Bpennoctuma BMI 16.00 (£ 1.69). [Ipyru cyOy3opak uuHHIO je 29 mpeKoMepHO
YXpameHNX JeBOjUHIa, ca mpocedHuM BpeaHoctuma BMI 19.40 (+ 0.66). Tpehn
cyOy30pak YMHIIO je 9 TOja3sHHWX JIEBOjYMIla, ca MPOCEYHHM BpemHocTuma BMI
24.37 (£ 1.62).

MepHH HHCTPYMEHTH

Mopdosoniku cTaTyc yTBpleH je MepemeM Mapamerapa: JOHTUTY IMHATHE
JUMEH3MOHATHOCTH (TeJIecHa BHCHHA, MyXHHAa pyKe, JOy)XMHa HOTe),
TpaHCBEp3aJHe JUMEH3MOHATHOCTH (IIMPHHA paMeHa, IMIMPHHA KyKOBa, IIUPHUHA
Kapiuile), MUpKyJIapHe TUMEH3HMOHATHOCTH M Mace Tela (Cpelmu o0uM Ipyau,
obuM Hanmakta, 06uM OyTHHE, 0OMM TOTKOJICHHIIE) U TIOTKOXXHOT MAacCHOT TKHBA
(xoxHM Habop HaANakTa, KOXKHH Habop jeha, koxkHH Habop TpOyxa, KOXNKHHU
Habop OyTHHE, KOXKHU HA0OP MOTKOJICHHUIIE).

3a  Mepewme  MOpPQOJOIIKMX  KapaKTePUCTHKAa  NPUMEHEHH  Cy
CTaH/apJM30BaHW MEPHH HMHCTPYMEHTH [0 METOIM KOjy IIpernopydyje
WurepHannonanuu Ouonomku nporpam (International Biological Programme)
(Weiner & Lourie, 1969).

Mertone oOpane nojgataka

3a cBe MepeHe IapaMeTpe U3padyHara je Cpe/iba BPeAHOCT U CTaHIapIHa
nesujanuja. Pasnmuke wmsmely rpyma y MoOpQOJIONIKMM KapaKTepHUCTHKaMa
yTBpheHe cy MpUMEHOM MYJITHBAapHjeHTHE M YHUBApHjaHTHE aHAJM3€ BapujaHce
(MANOVA/ANOVA). Pa3nmuke nopehemem rpyna yrephene cy LSD Post Hoc
TecTroM. 3a 00pagy M aHAIM3y CHPOBHMX IOAaTaka KOpuIIheH je CTaTHCTHYKU
naker Statistical Package for the Social Science (SPSS), Bepauja 18.0.

PE3VIITATU

Ha Tabemu 1 mnpuka3zaHu cy OCHOBHH IapaMeTpu JECKPUIITHBHE
CTaTUCTHKE MOP(OIOIKUX BapujabIM HOPMATHO YXPameHUX, MPEKOMEPHO
YXpameHUX U T0ja3HNX NCIIUTAHHIIA.
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TaGena 1. OCHOBHY ITapaMeTpH JIECKPUNITHBHE CTATUCTHKE

Hopmanno [IpexomepHo T'ojazne

yXpameHe yXpameHe

Mean SD Mean SD Mean SD
TenecHa BucrHa 133.12 6.80 | 133.93 557 14119 4.87
JyxuHa HOTe 74.29 449 | 7385 454 | 79.82 3.67
JyxuHa pyke 55.83 3.32 | 56.09 3.36 | 59.94 2.61
Tupuna pamena 28.77 2.02 | 29.67 1.53 | 32.20 1.31
Hlupuna kapmmue | 20.60 1.40 | 21.86 1.26 | 25.54 3.08
IupuHa KykoBa 22.25 1.39 | 23.77 1.49 | 26.03 1.41
Tenecna maca 28.50 4.60 | 34.87 3.38 | 48.67 5.10
06. rpyanor komra | 61.10 7.05 | 66.99 3.75 | 78.53 5.06
O0. HajutakTa 18.62 1.97 | 20.87 1.41 | 24.60 1.56
06. OyTuHe 37.74 418 | 4181 3.66 | 48.78 2.63
O0. notkonennne | 26.94 2.23 | 2891 1.79 | 33.60 0.97
KH nammakra 11.32 3.97 | 1486 342 | 2040 3.48
KH neha 8.25 569 | 1251  3.87 | 16.73 5.59
KH tpOyxa 10.73 6.90 | 1563 4.64 | 2351 6.05
KH 6yrtune 14.09 476 | 19.19 5.04 | 23.16 7.35
KH notkosnennne | 12.66 3.88 | 16.14  3.18 | 19.64 4.22

Jlecenoa: Mean - cpeora epeonocm; SD - cmandapona oesujayuja; KH -

Kooicnu Habop, 06.- Obum

Ha ocHoBY 100ujeHHX pe3ysiTaTa MOKe Ce KOHCTAaTOBATH Ja, Y OJHOCY Ha
HOPMAJTHO U MPEKOMEPHO YXpameHe, TIoja3He HCIUTaHWIE HUMajy HajBehe
BPEIHOCTH Y CBUM MOP(QOIOMIKUM BaprjabInuma.

Ha Tabenu 2 mpukazaHe cy MyJTHBapHjaHTHA M YHWBapHjaHTHA aHAIW3a
BapujaHce y MopdosomkuM Bapujabiama u3Mel)y HOpMamHO yXpameHHX,
MPEeKOMEPHO YXPambeHUX U T0ja3sHMX MCIHTaHMIA. AHanu3oM pesyntara (Tabena
2) MOXke ce KOHCTaTOBaTH Jia Y MOP(OJIONIKOM IIPOCTOPY, Ha MYJITHBApHjaHTHOM
HUBOY, TOCTOjU CTATUCTHYKH 3Ha4dajHa MehyrpynHa paznuka (.00). Pesynrartu
yHUBapHjaHTHe aHanu3e BapujaHce (Tabema 2) yka3yjy na cy mehyrpymee
pa3nruke CTATUCTHYKM 3Ha4ajHE y CBHM BapHjabrama  MOpP(OIOIKHX
KapaKTepHCTHKA Ha HUBOY 3HauajHOCTH o1 .01.
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Tabena 2. MynTuBapujaHTHa ¥ YHHBapHjaHTHA aHAJIN3a BapujaHce
y MOpQOJIOIKUM KapaKTEpUCTUKAaMa HWCIUTAHUIA Pa3IHIUTOT
CTENCHA YXPABECHOCTH

F Sig.
TenecHa BucuHa 6.41 .003**
JyxuHa Hore 6.75 .002**
JyxuHa pyke 6.16 .003**
[Mupuna pamena 1411 .000**
[MupuHa Kapiuie 38.41 .000**
[upuHa KykoBa 31.60 .000**
TenecHa Maca 90.95 .000**
O0uM rpyaHOT KoIa 35.43 .000**
O0uM HagmakTa 49.76 .000**
O6uM OyTHHE 34.85 .000**
OO0OHUM ITOTKOJICHULIE 44,76 .000**
Kosxun Habop HaIakTa 25.84 .000**
Kosxuu Habop jieha 13.72 .000**
Kosxun Habop tpOyxa 18.80 .000**
Kosxuu Habop GyTuse 17.35 .000**
Kosxar HabOp MOTKOIECHHIIE 18.05 .000**

Wilk's=0.122 F=8.48 p=.000%*

Jlezenoa:Wilk's - Tecm Wilksove nam60e; F - Paosa F anpoxcumayuja; p
(Sig.) - Huso snauajrocmu, cmamucmuuka sHauajHocm pasnuxa **
p<.01

Mehyrpynae pasnmuke (LSD Post Hoc Ttect) y Mopdosomkmm
KapakTepuCTHKaMa rnpukaszade cy Ha Tabenu 3.

JlobujeHn pe3yaTaTd yKasyjy JnJa ce Tpyle HOPMalHO YXpameHHX,
NPEKOMEPHO yXpambeHUX U T0ja3HUX HCIUTAHUIA CTATUCTUYKK 3HAYajHO
Pa3lUKyjy y CKOpPO CBHUM MOpP(OJOMIKMM Kapakrepuctukama. CTaTHCTHYKH
3HAYajHa pa3jivka HUje 3a0eliekeHa jeAuHO u3Mel)y HOPMAlHO U MPEKOMEPHO
yXpamEHUX HCIUTAaHULA y MepaMma JIOHIMTyAMHAJIHEe JUMEH3HOoHanHocTh. Ha
OCHOBY pa3liiKa CpebHX BPeIHOCTH u3Mel)y rpyra MoKe ce KOHCTATOBaTH Jia
Cy Troja3He HWCIHTAHUIE HMaje HajBelie BpPEJHOCTH y CBUM MapaMeTpuMa
MOP(QOJIONIKKX KAPAKTEPUCTHKA, 3aTUM CJeJie MPEKOMEPHO YXPambeHE, 0K Cy
HOPMAJTHO yXpameHe UCITUTAHHIIE NMAJIe HAjMamhe BPEHOCTH.
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Tabena 3. Mebhyrpynae  pasnuke y  MOpQOIOMIKIM
KapaKTCpUCTUKaAMa
I'PVIIE Mean Diff. Sig.
Tenecna HOpPMaJlHO TPEKOMEpHO -.81594 .575
HOPMAJIHO rojaste -8.07379  .001**
BHCHHA TIPEKOMEPHO rojasne -7.25785  .003**
HOPMAJIHO npekomepro 44418 .666
Eg:;nﬂa HOpPMaJHO rojasHe -5.52977  .001**
[PEKOMEPHO rojassHe -5.97395  .001**
HOpPMaJlHO npekoMepHo -.25224 740
Hyxuna HOPMAJIHO rojaste -4.11048  .001**
pyxe HpeKOMEpHO rojasie -3.85824  .003**
HOpPMAJIHO npekomepro -.89915 .035*
IInpuHa pameHa HOPMAJHO rojasHe -3.43019  .000**
HPEKOMEPHO rojasHe -2.53103  .000**
HOPMAJIHO npekomepro -1.25830  .001**
IInpuHa Kapauue HOPMAJHO rojasHe -4.94067  .000**
[PEKOMEPHO rojasse -3.68238  .000**
HOPMAJHO npekomepro -1.51080  .000**
gzg ::a HOPMAJIHO rojaste -3.77862  .000**
HPEKOMEPHO rojasHe -2.26782  .000**
Teneca HOPMAJIHO TPEKOMEPHO -6.37241  .000**
vaca HOPMAaJTHO rojazHe -20.1666  .000**
HPEKOMEPHO rojasHe -13.7942  .000**
O6unt HOPMAJIHO TPEKOMEPHO -5.89499  .000**
IpyJIHOT KoM HOPMAJIHO rojaste -17.4352  .000**
[PEKOMEPHO rojaste -11.5402  .000**
O HOPMAJIHO TIpEKOMEpHO -2.24444  .000**
R HOPMAJIHO rojasue -5.97547  .000**
HPEKOMEpPHO rojasse -3.73103  .000**
OBum HOPMAJIHO TPEKOMEpPHO -4.07450  .000**
Gyrume HOPMAaJTHO rojastie -11.0419  .000**
HPEKOMEpPHO rojazse -6.96743  .000**
O6unt HOPMAJIHO TPEKOMEpPHO -1.97794  .000**
HOTKOJEHHIE HOPMAJHO rojaste -6.66415  .000**
[PEKOMEPHO rojaste -4.68621  .000**
HOPMAJIHO npekomepro -3.53064  .000**
KH naanakra HOPMAJTHO rojasHe -9.07547  .000**
HPEKOMEpPHO rojasHe -5.54483  .000**
HOPMAJTHO npexomepHo -4.26096  .001**
KH neha HOPMAaJIHO rojasHe -8.48050  .000**
HPEKOMEpPHO rojasHe -4.21954  .035*
HOPMAJTHO npexomepHo -4.90618  .001**
KH tp6yxa HOPMAaJIHO rojasHe -12.7828  .000**
MPEKOMEPHO rojasHe -7.87663  .001**
HOPMAJIHO npekomepro -5.09909  .000**
KH 6ytune HOPMAJTHO rojasHe -9.06499  .000**
HPEKOMEpPHO rojasHe -3.96590  .046*
HOPMAJTHO npexomepHo -3.48133  .000**
KH noTkonenuie HOPMAJIHO rojasme -6.98784  .000**
MIPEKOMEPHO rojasHe -3.50651  .015*

Jlezenoa: Sig. - nueo snauajuocmu; Mean Diff. - paziuka y

cpeorsum

e8peoHocmuma

usmely

sHayajrocm pazmuka ** p < .01, * p < .05.

epyna;

cmamucmudka
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JUCKYCUJA

HopmainHa yxpameHOCT Jelle NpeAcTaB/ba OHTaH (AKTOp EHHXOBOT
MIPaBHJIHOT, XapMOHHYKOT pacTa u paszBoja. Ca apyre cTpaHe, CBEJOIN CMO J1a je
CaBpEeMEHH HAa4YMH XXHBOTA, KAKO y Pa3BHjEHHM TaKo U y 3eMibaMa y pasBojy,
JIOBEO 1O M3MEHEHOT CTWIIA JKUBJEHA. Benmmkm Opoj cTyawja ykasyje ma cy
XHUIIOKWHE3Mja ¥ HelIpaBUiIHA (IpeoOMITHA) HCXpaHa OCHOBHHU Y3POUYHHUIIM pa3Boja
HO3UTHUBHOT TPEHIA I'0ja3HOCTH INHUPOM CBETa, M TO Ha HHBOY CBHX Yy3pacHHX
nomynanuja (Burke, 2006; Lobstein u ocramu, 2004; Lustig, 2006; Roberts,
Lucas, & Hirsch, 2000). Takohe, rojasHocT ca cCoO0M HOCH PHU3UK 3a Pas3Boj
OpojHMX HEMH(EKTHBHHX 000JbeHa Kao LITO Cy KapIHOBacKyJapHe OOecTH,
nmujabetec Tun 2 U MHore japyre. CaMa 4HMIbCHHIIA Jla TOja3Ha jaela uMmajy Behy
NpeBaJiCHIM]y a OCTaHy TrojasHa W y ozpaciom aoby (Biro & Wien, 2010;
Bukara-Radujkovi¢ & Zdravkovi¢, 2009) m0BOJBHO TOBOPH O BaKHOCTH CaMOT
npobiema.

Pesgynaratum Hamier wucTpaxkuBamba NOTBphyjy 3HadajHe pasjivke Yy
MOPQOJIOLIKOM CTaTycy M3Mel)y neBojunIia pa3iuuuTor CTeneHa yXpameHOCTH.
Hajsehe BpeanocTn uMane cy rojasHe, 3aTUM CJEC MPEKOMEPHO yXPambeHEe JO0K
Cy HOPMaJIHO yXpameHe MMaye HajMame BpeaHocTH. Hajseha pasnuka Ouina je
3a0eNe)KeHa y Mackd M BOJYMHUHO3HOCTH Teja, Ka0 M y HOTKO)XHOM MacHOM
TKUBY. YTBphene paznuke y MOpPQOJOIMIKAM  KapakTepUCTHKaMa  KOI
OCMOTOJIMIIHHX JIEBOJUHIA PA3IUUUTOT CTEIICHA YXPAmEHOCTH Y CarIACHOCTH CY
ca mocagammuM uctpaxknBamuMa (Deforche u octamu, 2003; Pordevié & Kostic,
2015; Grund u ocramm, 2000; Tokmakidis, Kasambalis, & Christodoulos, 2006;
Wells u ocramm, 2006). OuekuBano je na he, y oqHOCY Ha HOPMaJIHO YXpameHe,
MPEKOMEPHO YXpameHe U rojasHe UcnuTaHuile ycien yBehane mace tena u Behe
pa3BHjEHOCTH aJMIO3HOT TKMBA HMaTh 3HavyajHo Behe BpeaHocTH U
TpaHCBep3aJHe JMMEH3MOHAIHOCTH CcKesieTa (MOoceOHO y Mpeleiy Kapiuue U
KYKOBa).

lojasHocT KOA Jelle W ajojieclieHaTa JIOBOAM [0  Pa3IMYUTHX
3IpaBCTBEeHKX npobiema. [lopes 31paBCTBEHUX CMETHH, KOJI OBE JIElIe JI0JIa3H 10
3acToja y MOTOPHYKOM pas3Bojy, onajgama HHBOA (YyHKIHMOHAIHHUX CIIOCOOHOCTH,
jaBJpama MummhHe HHCY(pHjEeHIH]e KOja je y3pOK OpOjHHUX TeNeCHUX 1e(OPMUTET
(Bala, 2007; De Sa Pinto, De Barros Holanda, Radu, Villares, & Lima, 2006; C.
Graf u ocramm, 2004; Christine Graf m ocramu, 2004). Ilopem comaTckux
MOCJIe/INIA TOja3HOCTH, HE Tpeda 3aHEMApPUTH KOMIUICKCHE IICHXOJIOIIKE U
colpjaiHe acrnekre. HermoBoJbHA CIIMKA O U3IJIEy COTICTBEHOT Tella, HIKU HHUBO
caMoToy3/ama, Kao M COIMjajlHa HW30JIalrja Koja TpoAyOJbyje TCHUXOJIOIIKE
npobieMe, WHAYKY]y yHOIIeEHe BehHX KOJIMYMHA XpaHe Kako Ou ce yOmaxuo
ocehaj HenpujaTHOCTH, YUMe ce 3aTBapa 3adapad kpyr (Hillman, Huang, & Dorn,
2008; Tiggemann, 2005).

PenoBHa u npaBwiIHO J03upaHa (GU3NYKAa aKTHUBHOCT jelaH je oJ OMTHUX
¢akropa 3a 3apaB ¢usmuku U MeHtanHu pa3Boj neue (Dencker & Andersen,
2008; Ortega, Ruiz, Castillo, & Sjostrom, 2007). Kaga cy nmema y muramy,
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MOCJIEIBHX JIEIIEHH]ja JIOIUIO je IO 3HATHOT Ola/iarha HUBoa (PU3NUKE aKTUBHOCTH
(Ogden, Flegal, Carroll, & Johnson, 2002; Troiano, 2002). Ymecto y urpu u
CIOPTYy [lella CBE BHIIE BpPEMEHa NPOBOJIC TeAajyhnm TeleBm3Hjy WWIH Y3
kommjyTep. Troiano (2002) ykasyje Aa MOCTOjH TUPEKTHA ITOBE3aHOCT m3Mely
noBehama r0ja3HOCTH M NPOCEYHOT THEBHOT BpPEMEHa IPOBEICHOT IJICAAmEM
TeJeBu3mje.

3AKJbYHAK

[IpeBeHTHBA U exyKamyja Aele O MoceOHe je BaKHOCTH C 003MPOM Ha TO
Jla ce CTBOPCHE HABHMKE Y OBOM IIEPUOTY KHBOTA Hajuemihie 3aapikaBajy U KacHHje
y oxpaciiom 106y (Guo, Roche, Chumlea, Gardner, & Siervogel, 1994; Zametkin,
Zoon, Klein, & Munson, 2004). VYtBphene pasmuke y MOPGOIOMIKAM
KapakTepuCTHKaMa MOry jaaTi ozpeljeHe cMmepHuIle 3a crpoBoheme mporpaMa
NPEBEHI}je '0ja3HOCTH 32 OBY IIKOJCKY NOIynanujy. YnmeHnna 1a ce CrioHTaHa
(u3KMYKa aKTUBHOCT JIClIe TIPH MOJACKY y LIKOJY 3HAYajHO CMamyje Y OJHOCY Ha
OBy aKTHBHOCT Je€le Ol IPOXOJaBama JO MPEAIIKOJICKOr y3pacTa, JOAATHO
o0aBe3yje YKJby4YHBaIbE 3/IPAaBCTBCHE CIykOe, MOpOIuIe, IIKOJIe U IPYrux
nojequHana y IJbY MOJCTHLAKa 3ApaBOr CTHIA JKMBOTA M CTBapama
NO3UTUBHUX HAaBHKa BE3aHUX 3a (U3MYKY aKTHUBHOCT. Y TOKYy peaju3aluje
nporpamMa (U3UYKOT BaclUTama HACTAaBHUIM OW Tpebalo Ja NpUMEHY)Y
crieuduYaH MOCTyNaK y pajay ca roja3HOM JIelloM Kako OW TH Mporpamu UMaliu
onropapajyhe mnosutuBHe edekrte. PenoBHa aKTHMBHOCT aepoOHOr KapakTepa
pelyKyje TelecHy TeXHuHy, yHampelyje KapJHOBacKyJapHy M peCIUpaTopHy
¢yHkuMjy 1 noBehaBa HUBO NOjEeIMHUX MOTOPHYKHX CIIOCOOHOCTH 300T uera je
HEOIXOJHO MPAaBOBPEMEHO M CHHXPOHHM30BAHO PEaroBame IIKOJE, POJHUTEIha,
MEIUIMHCKUX PAJHUKA M HACTABHUKA (DU3UUKOT BaCIHUTabha U CIOPTA.

Hanomena

Y oBoM paxy kopumheHM cy pe3ynTaTH AOOWjeHH y JOKTOPCKO]
mucepranuju  Bophesuh, M. (2015). Tpeno npomena mopgho-momopuuroz
cmamyca Oesojuuya  paziuuumoz cmenema yxparenocmu. HeobjaBibeHa
JOKTOpCcKa nucepranuja, Humr: dakynrer cropra n pu3nyKor BacluTama.
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MORPHOLOGICAL STATUS OF EIGHT-YEAR-OLD GIRLS
OF VARYING DEGREES OF NUTRITIONAL STATUS

Marija, M. Dordevié*t and Bojan, J. Mitrovié?

Abstract: Nutritional status of children is one of the most important
indicators of health, mental and physical capabilities and potential for normal and
healthy growth and development. The aim of this study was to determine
differences in morphological characteristics in eight-year-old girls with varying
degrees of nutritional status. The research was conducted on a sample of 91
second grade students of elementary schools in Nis, aged 8.06 (+ 0.02). Based on
the BMI, three sub-samples were formed (normal weight, overweight and obese
subjects). Morphological status was determined by measuring the parameters of
longitudinal, transversal and circular dimensionality, body weight and
subcutaneous fatty tissue. Differences in morphological variables were
determined by using MANOVA/ANOVA and LSD Post Hoc test. The results
indicate that, in regards to the BMI, there are significant differences in
morphological characteristics in eight-year-old girls. The highest values were
observed in obese, then overweight, while the value for at least had normal
weight girls.

Keywords: differences, elementary school, girls, morphological
characteristic, girls, nutritional status.
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