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Abstract

In the antepubertal period, motor skills are influenced by the growth and development
processes that the child goes through, the entire biomotor potential entering a continuous
adaptive process. In this period, the role of physical education and sports is an essential
one in the harmonious physical development of the individual but also in the optimization
of his biological potential. The purpose of this study is to observe the qualitative evolution
of the anthropometric indices of primary school students. We consider that between the
values of the body mass index and the proportionality index there are no statistically
significant differences between female and male subjects in the studied group. To calculate
the two anthropometric indices, body mass index and Adrian lonescu proportionality
index, the following measurements were performed: waist, bust and weight. The results
were processed and analyzed using the program IBM SPSS Statistics, using the T test and
the Pearson correlation index.

1. Introduction

The prevalence of obesity among adults, children and adolescents is on the
rise, with medical and psychosocial consequences especially in childhood
(Bundred, Kitchiner & Buchan, 2001).

Obesity is caused by a multifactorial process supported by the body's lack of
energy and physical inactivity, phenomena in continuous ascent and during
childhood (Kavey et al., 2003), the evaluation of children's physical activities being
one of the most difficult tasks in epidemiological research (Graf et al., 2004).

It is stated that obese people, especially children, are less active, although
they consume a greater amount of energy, thus finding a correlation between the
increased values of body mass index and watching TV programs (Berkey et al.,
2000).
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At the same time, the major factor influencing the appearance of obesity
among young people is considered the home program (Glingdr, 2014).

The main scale to which the diagnosis of obesity is related is that of body
mass index (BMI) (Krassas, 2001; Kurth, 2007) being mentioned that the value of
the index must be confirmed by the level of adipose tissue in the body (Freedman,
2009).

In the literature, there are studies that highlight a negative correlation
between exercise capacity and body mass index among children (Graf et al., 2004).

Living conditions, social status, eating style, physical activity, and genetic
predisposition are just some of the factors that influence an individual's body
composition (Korovljev et al., 2009; Maksimovic & Milosevic, 2008).

According to specialists, the biological potential of children is declining
because physical education and school sports do not provide enough physical
activity, necessary for the growth and development of individuals during this
period (Petrova et al., 2008). Thus, children and adolescents need additional
physical and sports activities, necessary for their multilateral development
(Kolimechkov et al., 2013).

Physical education is that side of education that aims at the harmonious
development of the body, improving health and motor skills necessary both in daily
life and in sports (Popa et al., 2013).

School physical education is the systematic activity of practicing physical
exercises, carried out in schools, subordinated by objectives and content to achieve
the current goals of compulsory education (Dragnea, 2006).

In addition to the actual activities, children also discover the sports
phenomenon (Emygdio, 2018) as they have the opportunity to discover their
favorite activities.

The physical education class has a predominantly formative character,
emphasizing the harmonious physical development, the development of the basic
motor qualities necessary in daily life and the development of personality traits.
(Dragnea, 2006).

Regarding the structure of physical education classes, we can say that it is
subject to changes based on the level of development of students, taking into
account their motor skills, age-specific abilities. Also, changes are needed not only
in the school structure, but also in the child's family environment (Lobstein, 2004).

During childhood, there are changes in bone, muscle and joint structures that
condition the degree of efficiency of all motor acts and actions, their observation
being necessary to increase the validity of the results on the body mass index (Cole,
2005).

Physical development is the action aimed at influencing the correct and
harmonious growth of the human body. Some specialists consider that the
evaluation of children's physical development can be considered an important
factor in individualizing the training process (Kolimechkov et al., 2013), but also in
achieving the contents of the physical education and sports lesson.
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2. Material and methods

In this evolutionary study, 75 students, 33 boys and 42 girls, from primary
school, were investigated.

The research data were collected at the beginning of the two school years,
September 2017 and September 2018, respectively, by performing the following
measurements: height, bust and weight of students, necessary to calculate the body
mass index and the proportionality index.

The purpose of this study is to observe the evolution of anthropometric
indices of primary school students.

We consider that between the values of the body mass index and the
proportionality index there are no statistically significant differences between
female and male subjects in the studied group.

To calculate the two anthropometric indices, the following formulas were
applied, BMI (body mass index)=Weight (kg)/Height (m)? and IAI (Adrian lonescu
proportionality index) 1AlI=(Bust-Waist)/2.

The results were processed and analyzed using the IBM SPSS Statistics
program, using descriptive statistics, the T test and the Pearson correlation index.

3. Results and discussions

Figure 1 shows the comparative evolution of BMI values, where we can see
that the growth process of girls is faster, resulting in a lower body mass index, due
to their height. The difference between the values of girls and boys is reduced, thus
noticing a uniformity of them during a school year.
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Figure 1. The average values of the body mass index

Comparing our results with the standard BMI values, according to Table 1,
we can say that in the initial test the boys have an ideal body mass index, and the
girls exceed, but not significantly, this value. In the final test, the girls are between
two categories, normal weight and overweight, and the boys recorded a quantitative
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leap, moving away from the ideal value, but staying within normal limits.

Table 1. BMI standard values

Age Gender Underweight Under weight Table Overweight Sever_e
severe normal overweight
9 F 13.0 13.7 16.4 19.8 23.4
B 12.8 13.7 17.1 19.4 21.6
10 F 13.4 14.2 16.9 19.8 23.4
B 13.9 14.6 17.1 21.4 25

In the case of the proportionality index, we observe in Figure 2 a significant
approximation of the normality of the values, the evolution of girls and boys
showing significant similarities. Therefore, the results can be classified as normal,
because the girls, near maturity, will eliminate the value deficit by increasing the
circumference of the pelvis.
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Figure 2. Average values of the proportionality index

The Adrian lonescu index assumes a constancy of value in men between 3-4
cm and 4-5 cm in women, respectively, but in the case of children it can have
negative values caused by the complementarity of growth and development
processes. A normal evolution implies high values (9-10 cm) at the age of 3 years,
followed by a pronounced decrease, which is also affected by the neglect of
physical activities. In the pubertal period, the value approaches normal, thus, in the
ante pubertal one, chaotic results are registered caused by the individual rhythm of
growth and development.

According to Table 2, we can state that there are significant differences
between the initial and final results of the two tests, in the entire sample of subjects,
due to the value of the significance threshold <0.005.




Stegariu V.1., Muntianu V.A., & Martinag F.P. | Gymnasium - Scientific Journal of Education,

Sports, and Health, ISSUE 1 Supplement, VOL. XXI / 2020

Table 2. Paired Samples Test

Mean Std. Std. 95% Confidence
Deviatio Error Interval of the
n Mean Difference
Lower Upper
Pair BMI_I -
1 BMI_F -1.0520 9819 1134 -1.2779 -8261 -9,278 74  .000
galr :QH: -1.6933 21575 2491 -2.1897  -1.1969 -6,797 74  .000

At the same time, according to Table 3, we can observe that depending on the
gender of the subjects there are no statistically significant differences in any of the
tests performed, both initial and final, due to the value of the significance
threshold> 0.005.

Table 3. Independent Samples Test

Levene's t-test for Equality of Means

Test for

Equality of

Variances
F Sig. t df Sig. (2- Mean Std. 95% Confidence
tailed) Differenc  Error Interval of the

e Differenc Difference

e Lower  Upper
BMI | * .001 972 1,151 73 253 .7851 .6821 -5743  2.1444
- ** 1,154 69,528 252 .7851 .6803 -5718 2.1420
BMI_ * .015 904 .735 73 465 .5407 .7360 -.9261 2.0075
F ** .741 70,956 461 .5407 .7293 -9135 1.9948
1AL | * 972 327 1,168 73 247 4762 4078 -.3365 1.2889
- 1,143 62,348 257 4762 4164 -.3562 1.3085
1Al E * 2,041 .157 .882 73 .381 .5097 5782 -.6427 1.6621
- .862 61,972 392 .5097 5912 -6720 1.6915

* Equal variances assumed
** Equal variances not assumed

Regarding the correlation between the two tests, between the initial values of
the body mass index and the proportionality index, there are no significant
correlations, as demonstrated by the value of the significance threshold> 0.005,
according to Table 4.

Table 4. Pearson correlation between the two initial tests

BMI I 1AL I
Pearson Correlation 1 .198
BMI_I  Sig. (2-tailed) .089
N 75 75




Stegariu V.1., Muntianu V.A., & Martinag F.P. | Gymnasium - Scientific Journal of Education,
Sports, and Health, ISSUE 1 Supplement, VOL. XXI / 2020

In the case of the final results, there is a significant correlation between the
two tests, the significance threshold having a value <0.005, according to Table 5.

Table 5. Pearson correlation between the two final tests

BMI_F IAlI_F
Pearson Correlation 1 291 *
BMI_F  Sig. (2-tailed) 011
N 75 75

*, Correlation is significant at the 0.05 level (2-tailed).

4. Conclusions

Following the research, we can conclude that the researched subjects fall
within the normal values specific to age, both in the case of the proportionality
index and in the case of the body mass index. At the same time, we can say that the
evolution of the values of the two anthropometric indices is a qualitative one.

There are significant differences between the initial and final results of the
two tests in the sample studied, but there are no significant differences in values
between female and male subjects.

At the same time, the results obtained indicate that there is a significant
correlation between the final results of the body mass index and the proportionality
index.
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Abstract

In perioada antepubertara motricitatea este influentati de procesele de crestere si de
dezvoltare prin care trece copilul, Intreg potentialul biomotric intrdnd intr-un proces
adaptativ continuu. In aceasti perioada, rolul educatiei fizice si sportului este unul esential
in dezvoltarea fizica armonioasa a individului dar si in optimizarea potentialului biologic al
acestuia. Scopul acestui studiu este de a observa evolutia calitativa a indicilor
antropometrici a elevilor din ciclul primar. Consideram ca intre valorile indicelui de masa
corporala si indicelui de proportionalitate nu existd diferente semnificative statistice intre
subiectii de gen feminin si cei de gen masculin din lotul studiat. Pentru calcularea celor doi
indici antropometrici, indicele de masa corporala si indicele de proportionalitate Adrian
lonescu, au fost realizate urmatoarele masurdtori: talia, bustul si greutatea. Rezultatele au
fost prelucrate si analizate cu ajutorul programului IBM SPSS Statistics, folosind testul T
si indicele de corelatie Pearson.

1. Introducere

Prevalenta obezitatii in randul adultilor, copiilor si adolescentilor este intr-o
continud crestere, avand consecinte medicale si psihosociale mai ales in perioada
copildriei (Bundred, Kitchiner & Buchan, 2001).

Obezitatea este cauzatd de un proces multifactorial sustinut de lipsa de
energie a organismului si inactivitatea fizica, fenomene in continud ascendenta si in
perioada copildriei (Kavey et al., 2003), evaluarea activitatilor fizice a copiilor fiind
una dintre cele mai dificile sarcini in cercetarea epidemiologica (Graf si colab.,
2004).

Se afirma faptul ca persoanele obeze, In mod special copiii, sunt mai putin
active, desi consuma o cantitate mai mare de energie, gasindu-se astfel si o
corelatie Intre valorile crescute ale indicelui de masd corporald si vizionarea de
programe TV (Berkey et al., 2000).

Totodata, factorul major care influenteaza aparitia obezitatii in randul
tinerilor este considerat programul de acasa (Giingor, 2014).

Principala scala la care se raporteaza diagnosticarea obezitatii este cea a
indicelui de masa corporala (IMC) (Krassas, 2001; Kurth, 2007) fiind mentionat
faptul ca valoarea indicelui trebuie confirmata si de aflarea nivelului de tesut adipos
din corp (Freedman, 2009).
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In literatura de specialitate, exista studii care evidentiaza o corelatie negativa
intre capacitatea de efort si indicele de masd corporald in randul copiilor (Graf et
al., 2004).

Conditiile de viata, starea sociald, stilul alimentar, activitatea fizica, precum
si predispozitia geneticd sunt doar cativa dintre factorii care influenteaza
compozitia corporald a unui individ (Korovljev et al., 2009; Maksimovic &
Milosevic, 2008).

Conform specialistilor domeniului, potentialul biologic al copiilor este in
scadere deoarece educatia fizica si sportul din scoald nu ofera suficiente activitati
fizice, necesare cresterii si dezvoltarii indivizilor in aceasta perioada (Petrova et al.,
2008). Astfel, copiii si adolescentii au nevoie de activitdti fizice si sportive
suplimentare, necesare dezvoltarii multilaterale a acestora (Kolimechkov et al.,
2013).

Educatia fizicd este acea laturd a educatiei care vizeaza dezvoltarea
armonioasd a organismului, imbunatatirea sanatatii si a capacitdtii motrice necesare
atat in viata de zi cu zi cat si in activitatea sportiva (Popa et al., 2013).

Educatia fizicd scolard reprezintd activitatea sistematicd de practicare a
exercitiilor fizice, desfasuratd in unitatile de invatamant, subordonatd prin obiective
si continut realizarii finalitatilor actuale ale Tnvatamantului obligatoriu (Dragnea,
2006).

Pe langa activitatile propriu-zise, copii descopera si fenomenul sportiv
(Emygdio, 2018) acestia avand oportunitatea de a-si descoperi activitatile favorite.

Ora de educatie fizica are un caracter preponderent formativ, punand accent
pe dezvoltarea fizicd armonioasa, dezvoltarea calitatilor motrice de baza necesare
in existenta cotidiand si pe dezvoltarea trdsaturilor de personalitate. (Dragnea,
2006).

In ceea ce priveste structura orelor de educatie fizici, putem afirma ca aceasta
este supusa unor modificari bazate pe nivelul de dezvoltare al elevilor, luand in
considerare capacitatile de nivel motric al acestora, capacitati specifice varstei. De
asemenea, sunt necesare schimbari nu doar in cadrul structurii scolare, ci si asupra
cadrului familial al copilului (Lobstein, 2004).

In perioada copildriei apar modificari ale strucurilor osoase, musculare si
articulare care conditioneaza gradul de eficientizare al tuturor actelor si actiunilor
motrice, observarea acestora fiind necesarda pentru a spori validitatea rezultatelor
asupra indicelui de masa corporala (Cole, 2005).

Dezvoltarea fizica reprezintd actiunea indreptatd spre influentarea cresterii
corecte si armonioase a organismului uman. Unii specialisti considera ca evaluarea
dezvoltarii fizice a copiilor poate fi consideratd un factor important 1in
individualizarea procesului de antrenament (Kolimechkov et al., 2013), dar si in
realizarea continuturilor lectiei de educatie fizicd si sport.

2. Material si metoda

In cadrul acestui studiu evolutiv au fost investigati 75 de elevi 33 de baieti si
42 de fete, aflati in ciclul primar.
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Datele cercetarii au fost colectate la inceputul celor doi ani scolari,
septembrie 2017 si respectiv septembrie 2018, prin efectuarea urmatoarelor
masurdtori: talia, bustul si greutatea elevilor, necesare calcularii indicelui de masa
corporald si a indicelui de proportionalitate.

Scopul acestui studiu este de a observa evolutia indicilor antropometrici a
elevilor din ciclul primar.

Consideram ca intre valorile indicelui de masd corporald si indicelui de
proportionalitate nu exista diferente semnificative statistice intre subiectii de gen
feminin si cei de gen masculin din lotul studiat.

Pentru calcularea celor doi indici antropometrici au fost aplicate urmatoarele
formule, IMC (indicele de masa corporala)=Greutatea (kg)/ Indltimea (m)? si IAI
(indicele de proportionalitate Adrian Ionescu) IAl=(Bust-Talie)/2.

Rezultatele au fost prelucrate si analizate cu ajutorul programului IBM SPSS
Statistics, folosind testul T si indicele de corelatie Pearson.

3. Rezultate si discutii

In Figura 1 este evidentiati evolutia comparativd a valorilor IMC-ului, de
unde putem observa faptul ca procesul de crestere al fetelor este mai accelerat,
rezultdnd un indice al masei corporale mai scdzut, datorat Indltimii acestora.
Diferenta dintre valorile fetelor si ale baietilor se reduce, remarcand astfel o
uniformizare a acestora pe parcursul unui an scolar.
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18.5 17.9
18 17.
175 17.1
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16
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Figura 1. Valorile medii ale indicelui de masa corporala

Comparand rezultatele noastre cu valorile standard ale IMC-ului, conform
Tabelului 1, putem afirma ca la testarea initiala baietii au un indice al masei
corporale ideal, iar fetele depasesc, dar nu semnificativ, aceastd valoare. La testarea
finala, fetele se situeaza intre doud categorii, masa normala si supraponderabilitate,
iar baietii au Inregistrat un salt cantitativ, indepartandu-se de valoarea ideald, dar
mentindndu-se in limite normale.
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Tabelul 1. Valori standard IMC

Virst G dSUbt-)'I't t Sub- Masi Supra- Supra-
ars ¢ ponderabiiita ponderabilitat normal ponderabilitat ponderabilitat
4 n € 9 e a e e severa

severa
9 F 13.0 13.7 16.4 19.8 234
B 12.8 13.7 171 194 21.6
10 F 134 14.2 16.9 19.8 234
B 13.9 14.6 17.1 214 25

In cazul indicelui de proportionalitate, observam in Figura 2 0 apropiere
semnificativa de normalitate a valorilor, evolutia fetelor si a baietilor prezentand
similaritati semnificative. Prin urmare, rezultatele pot fi catalogate ca fiind
normale, deoarece fetele, in apropierea maturitatii vor elimina deficitul valoric
printr-o marire a circumferintei bazinului.

22
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,, 1.6

- 1.2
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0.5 q

o |l ’
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Figura 2. Valorile medii ale indicelui de proportionalitate

Indicele Adrian Ionescu presupune o constantd a valorii la barbati intre 3-4
cm, respectiv 4-5 cm la femei, dar in cazul copiilor aceasta poate avea valori
negative cauzate de complementaritatea proceselor de crestere si dezvoltare. O
evolutie normala presupune valori mari (9-10 cm) la varsta de 3 ani, urmata de o
scadere pronuntati, care este afectati si de neglijarea activititilor fizice. In perioada
pubertara, valoarea se apropie de normalitate astfel, In cea antepubertara se
inregistreaza rezultate haotice cauzate de ritmul individual de crestere si dezvoltare.

Conform Tabelului 2, putem afirma faptul cd exista diferente semnifcative
intre rezultatele initiale si finale ale celor doud testdri, in Intregul esantion de
subiecti, datorita valorii pragului de semnificatie <0.005.
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Tabelul 2. Paired Samples Test

Paired Differences

Mean Std. Std. 95% Confidence df Sig. (2-
Deviatio Error Interval of the tailed)
n Mean Difference
Lower Upper
Pair IMC_I -
1 IMC_F -1.0520 9819 1134 -1.2779 -8261 -9.278 74  .000
;alr :QHZ -1.6933 21575 .2491 -2.1897  -1.1969 -6.797 74  .000

Totodata, potrivit Tabelului 3, putem observa faptul ca in functie de genul
subiectilor nu existd diferente semnificative statistic in niciuna dintre testarile
realizate, atat initiale cat si finale, datorita valorii pragului de semnificatie >0.005.

Tabelul 3. Independent Samples Test

Levene's t-test for Equality of Means

Test for

Equality of

Variances
F Sig. t df Sig. (2- Mean Std. 95% Confidence
tailed) Differenc  Error Interval of the

e Differenc Difference

e Lower  Upper
IMC_ * .001 972 1.151 73 253 .7851 .6821 -5743 2.1444
| faled 1.154 69.528 252 .7851 .6803 -5718 2.1420
IMC_ * .015 904 .735 73 465 .5407 7360 -.9261 2.0075
F faled 741 70.956 461 .5407 7293 -.9135 1.9948
1AL | 972 327 1.168 73 247 4762 4078 -.3365 1.2889
- 1.143 62.348 257 4762 4164 -.3562 1.3085
Al E 2.041 .157 .882 73 381 .5097 5782 -.6427 1.6621
- ** 862 61.972 .392 .5097 5912 -.6720 1.6915

*Equal variances assumed
**Equal variances not assumed

In ceea ce priveste corelatia dintre cele doud teste, intre valorile initiale ale
indicelui de masa corporald si ale indicelui de proportionalitate, nu exista corelatii
semnificative, lucru demonstrat de valoarea pragului de semnificatie >0.005,

conform Tabelului 4.

Tabelul 4. Corelatia Pearson intre cele doud testari initiale

IMC | 1Al |
Pearson Correlation 1 .198
IMC_I Sig. (2-tailed) .089
N 75 75
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In cazul rezultatelor finale, intre cele doud testiri existi o corelatie
semnificativa, pragul de semnificatie avand o valoare <0.005, potrivit Tabelului 5.

Tabelul 5. Corelatia Pearson intre cele doud testari finale

IMC F 1Al F

Pearson Correlation 1 2917
IMC_F Sig. (2-tailed) .011
N 75 75

*. Correlation is significant at the 0.05 level (2-tailed).

4. Concluzii

In urma cercetidrii efectuate putem concluziona ci subiectii cercetati se
incadreaza in valorile normale specifice varstei, atit in cazul indicelui de
proportionalitate cat si in cazul indicelui de masd corporald. Totodatd, putem
afirma faptul ca evolutia valorilor celor doi indici antropometrici este una
calitativa.

Intre rezultatele initiale si cele finale ale celor doua testiri existd diferente
semnificative in esantionul studiat, insa, intre subiectii de gen feminin si cei de gen
masculin nu sunt evidentiate diferente semnificative ale valorilor.

Totodata, rezultatele obtinute ne indica faptul ca existd o corelatie
semnificativd intre rezultatele finale ale indicelui de masa corporala si ale indicelui
de proportionalitate.
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