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SUMMARY: The aim of this research was to determine the water workout application effects on anthropometric characteristics,
body composition and motor abilities of 13-year-old female adolescents. The research was conducted on the sample of 154 female
adolescents from south-eastern Serbia, divided into experimental group (n= 82) and control group (n=72). In the arparofanythro
the following components were measured: body height, body mass, body mass index (BMI) and five skinfolds. In the area of body
composition, the percentage of body fat and total muscle mass was measured. According to the Eurofit Manual, the standard tests
recommended for testing school children were conducted, measuring the following variables in the motor area: plate {@pging, sit
reach, standing broad jump, sit-ups in 30 seconds, bent-arm hang test, agility run 10 x 5 m, and 20 m shuttle-run.Mbe-teeek
water training programme lasting for eight weeks was the experimental factor. ANOVA results indicate the statisticalpnsignific
differences between the experimental and control groups in body mass, BMI, skin biceps brachi, skin suprailiaca, skirskiredicalf,
triceps brachi and body composition variables (p<0.01). There were statistically significant differences between the ekpadment
control groups (p< 0.01) in variables pertaining to the plate tapping, standing broad jump, sit-ups in 30 seconds, 20um, stmaithi-
and-reach and agility run 10 x 5 m (p< 0.05). Based on the obtained results, we can conclude that the water training affegtachme
the reduction of body composition, improvement of cardiorespiratory endurance, muscular force, muscular endurance aimd mobility
13-year-old female adolescents. The given water training programme would be the means for obesity prevention in adolekcents, wh
can be useful for the improvement of youth health and quality of life.

KEY WORDS: Morphologic characteristics; Physical activity; Body mass index (BMI).

INTRODUCTION

Obesity and physical inactivity are problems of thé&erbia is rising. In fact, in 2006, there were 8.5 % of them,
215t century, jointly permanently affecting health and qualityand in 2013, 13.7 % (The Institute of Public Health of Serbia,
of life. In fact, the World Health Organization (WHQO)2013).
identified the basic set of indicators determining the risk
factors for development of chronic non-communicable On the other hand, the WHO research from 2017
diseases. Therefore, in adolescents, the dominant risk factmdicates that 81 % of adolescents at the global level are
are obesity and physical inactivity (Pateral, 2011). The physically inactive and that physical inactivity represents
prevalence of overweight and obese younger adolescent#hia fourth mortality risk factor at the global level (WHO,
the world is increasing and obesity is becoming a pandem#17). Therefore, encouragement to a regular physical
With regard to this, it is estimated that the percentage a€tivity has for some time been one of the goals and tasks
obese and overweight children and adolescents in 2020 shwit forward by the developed and developing countries,
be about 9 % at the global level (WHO, 2009; Ogetesil,  which thus tries to mitigate adverse effects on health and
2014). It also supports the research results of the Ministgyality of life of children and adolescents (Emeljanostas
of Health of the Republic of Serbia from 2013 indicatingl., 2015). In order to improve health and increase motivation
that the number of obese and overweight adolescentsoihadolescents for more frequent physical activity, water
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training programmes can be applied in practice influenci®MI) was measured using InBody scale (InBody 230,
the reduction of body composition, transforming thenodel: MW 160, Biospace, Korea). Skinfold measurement
anthropometric characteristics and improving motor abilitiesas taken to the nearest 0.2 mm using a skinfold calliper
by means of their components and work methods. Tlieloltain Ltd, Crymych, UK). In the area of body
research shows that water training has a high degreecoimposition, the percentages of body fat and total muscle
correlation with the body mass reduction (Naglal, 2007), mass were examined, using InBody scale (InBody 230,
development of cardiorespiratory endurance, muscle foroedel: MW 160, Biospace, Korea).
and flexibility (Ricaet al, 2013), as well as the improvement
of general health condition and quality of life (Raffaetli Variables in the area of motor abilities from the
al., 2010). Based on the abovementioned, the topic of ttisirofit Manual are the standard tests recommended for
research is the study of effects and contribution of watersting school age children and they included: Plate Tapping
training application in 13-year-old female adolescents. Theests speed of limb movement; Sit-and-Reach - flexibility
aim of this research is to identify the water trainingest (using 15 cm at the level of the feet); Standing Broad
application effects on anthropometric characteristics, bodymp - measures explosive leg power; Sit-Ups in 30 seconds
composition and motor abilities in 13-year-old female measures trunk strength; Bent-Arm Hang Test - muscular
adolescents. endurance/functional strength; Agility Run 10 x 5 m -
measures running speed and agility; and 20 m Shuttle-run -
measures cardiorespiratory endurance (Council of Europe,
MATERIAL AND METHOD Commitee for the Development of Sport, 1993).
Measurement was conducted at the Health Clinic in
Leskovac — Sports Medicine Ward (Serbia).
The experimental method was applied in the research,
comprising initial and final measurements. The experimei$tatistical data analysisAll data obtained in the course of
tal programme lasting for eight weeks was implemented the research were processed using descriptive and
the swimming pool at the “Dubocica” Sporting Recreationalomparative statistical methods. In the area of descriptive
Centre in Leskovac (Serbia). In the given period, the expstatistics, the following was determined: arithmetic mean
rimental programme was realised three times a week, eauid standard deviation. For determining differences between
lasting for 45 min. measurements within groups and effects of experimental
programme, multivariate analysis of variance (MANOVA)
Sample of respondentsThe research was conducted on and univariate analysis of variance (ANOVA) were applied.
sample of female adolescents from south-eastern Serbia {Ir¥e level of significance was set at (p <0.05). The data were
154) aged 13.G5.45, divided by means of random samplingprocessed by the statistical package SPSS 19.0.
into two groups: experimental (n= 82) and control (n=72)
groups. Female respondents included in the experimenEatperimental programme. Aiming to implement this
programme did not have any chronic diseases, deformitiesearch, we devised a group programme of water training
of spine and limbs or diseases for which physical activity music which took place three times a week, with each
was indicated. All female respondents included in thgession lasting for 45 min. The programme lasted for eight
research participated voluntarily, with their parents’ conseweeks in total. The music tempo varied between 122-132
and were not part of some other training programme bpm, while the music programme was different for each
sporting activity. class. Exercises aiming to develop cardiorespiratory
endurance, strength and mobility were prepared for each
Sample of variables.Starting from the set subject matterclass and they were based on the water properties and
and the aim of this research, variables in the area dewtons law. Exercises were done in shallow chest-deep
anthropometry, body composition and motor abilities weneater, with average water temperature of 27.6 °C, and feet
examined. In the area of anthropometry, the followingeaching the pool bottom. Each class was divided into initial,
components were examined: body height, body mass, badgin and final segments. In the initial segment of the class,
mass index (BMI), as well as five skinfolds: triceps brachgyclic activities were performed (walking and running) as
skinfold, biceps brachi skinfold, subscapularis skinfoldwell as the exercise warming up all muscle groups. This
suprailiac skinfold and medial calf skinfold (Marfell-Jone<lass phase lasted between five and eight minutes. The main
et al, 2006). Body height was measured with a stadiometeegment of the class comprised specific combinations of
(Seca 220, UK), to the nearest 0.1 cm. Body weight wagalking, running, rocking, kicking, jumping and scissors
measured using InBody scale (InBody 230, model: MW 16@hile standing and in motion. This class segment lasted for
Biospace, Korea), to the nearest 0.1 kg. Body mass ind2@ min. Afterwards, they did specific exercises for
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strengthening the muscles of arms and shoulder area, ab@orale respondents within the experimental group between

minal muscles, back muscles, muscles of gluteal areas andasurements (Table II).

lower limbs in the period of 10 min. During one class,

exercises strengthening the two antagonistic muscle groups  The ANOVA results (Table 1) showed there were

were performed. In this class segment, props increasing smme statistically significant differences at the p <0.01 level,

water resistance (swim paddles and noodle) were used oaogong the female respondents of experimental and control

a week. Exercises were performed with a support on tigeoups after the experimental procedure in the following

bottom of the pool but also while floating. In the end theyariables: body weight, BMI, skin triceps brachi, skin biceps

did the stretching exercises for 5 min. brachi, skin suprailiaca, skin medicalf, body fat and muscle
mass.

RESULTS Based on the MANOVA results (Table IlI), we
detected that after the application of experimental
programme, there were some statistically significant changes

Based on the MANOVA results (Table I), we detectedt the p = .000 level in the final measurement in the area of
statistically significant changes at the p = .000 c level imotor abilities.

anthropometric characteristics and body composition after

applying the experimental programme in the final Table 1V shows the results of descriptive statistics and

measurement. ANOVA in the area of motor abilities. By comparing the
obtained values between the initial and final measurements in

Table Il shows the results of descriptive statistics arfdmale respondents of experimental group, we noticed some

ANOVA results in the area of anthropometric characteristicgatistically significant differences £§0.01) in the following

and body composition. Statistically significant differencesariables: plate tapping, stan broad jump, sit-ups in 30 s and

(p< 0.01) between initial and final measurements in the e20 m Shuttle-Run. In agility run 10 x 5 m and sit-and-reach

perimental group were detected in six variables: skin bicepariables, statistically significant difference was detected at p

brachi, skin subscapularis, skin suprailiaca, skin mediacadf,0.05 level, while bent-arm hang test variable showed no

body fat and muscle mass. In skin triceps brachi variablatistically significant differences. In the control group, we
statistically significant difference was detected at the p only see statistically significant differences in 20 m Shuttle-

0.05 level. In body height, body weight and BMI variablesRun variable (x 0.01).

no statistically significant differences were detected among

ANOVA results (Table 1V) show that after the expe-

Table I. Multivariate differences between anthropometric rimental treatment, there were statistically significant

characterist.ics anql body composition of experimental and congjfferences (p < 0.01) between experimental and control

trol groups in the final measurement. groups in the following variables: plate taping, stan broad

Wilks' Lambda F Effectdf Errordf  Sig. jump, sit-ups in 30 s and 20 m shuttle-run. In sit-and-reach

0.514480 10.73 10 91 0.000 and agility run 10 x 5 variables, the statistically significant
difference at p < 0.05 level was detected.

Table 1. Descriptive statistics and ANOVA results pertaining to anthropometric characteristics and body composition aregperim
and control groups in the initial and final measurements.

Experimental group (n= 82) Control group (n= 72)

Variable M=SD Me+SD M=SD Mr+SD F p

Body height (cm) 162.2244.72 163.1444.87 161.85+5.42 162.90+5.45 0.05 0.817

Body weight (kg) 56.16+9.44 54.1246.18 56.51+£9.37 58.21+9.08 7.08 0.009**
BMI (kg/m?) 21.6643.53 20.27+3.27 21.80+3.25 22.4243.28 14.61 0.000**
SkinTriBrach (mm) 16.58+3.89 14.90+3.32* 16.87+£5.92 17.96+3.26 21.62 0.000**
SkinBicBrach (mm) 15.12+4.84 12.28+2.17** 15.26+5.08 15.53+4.08 24.58 0.000%*
SkinSubscap (mm) 16.58+5.61 13.44+3.42%* 16.61+4.22 17.05+4.51 20.23 0.000%*
SkinSuprailiac (mm) 18.40+7.73 14.86+5.42%%* 18.05+6.16 18.66+5.66 11.77 0.000%*
SkinMediCalf (mm) 18.73+3.96 16.06+3.14%** 18.92+4.33 19.62+3.30 30.50 0.000%*
Body fat (%) 23.77+7.30 21.01+7.73%%* 25.79+6.70 26.48+6.72 13.96 0.000**
Muscule mass (kg) 21.62+4.21 222444 27** 21.12+3.84 20.90+3.64 7.21 0.009**

Key: BMI-Body Mass Index; M-arithmetic mean; SD-standard deviation; F-variance value between groups; p-significanceid@icallysgagnificant
difference at the level: * p < 0.05; ** p < 0.01
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Table Ill. Multivariate differences between motor abilities of

experimental and control groups in the final measurement.

Wilks' Lambda F Effectdf  Error df Sig.
0.693027 6.866 7 93 0.000

Table IV. Descriptive statistics and ANOVA results pertaining to motor abilities of experimental and control groups ialtaedrfinal
measurements.

Experimenta group (n= 82) Control group (n=72)

Vaiale M,+SD M +SD M,SD Mr£SD F P
Plate Tapping (s) 16.34+1.92 14.27+1.70** 16.49+2.36 16.41+2.20 2956  0.000**
Sit-and-Reach (cm) 24.7245.64 27.40+5.76* 24.52+6.17 24.90+6.12 441 0.038*
Stan Broad Jump (cm) 147.88+21.14 159.88+20.87** 146.84+18.89 146.24+20.76 1458  0.000**
Sit-Upsin 30 s (count) 16.78+£3.69 19.66+3.43** 16.86+£3.16 17.12+3.48 1350  0.000**
Bent-Arm Hang Test (9) 16.82+16.33 20.76+18.64 16.51+13.45 16.01+13.06 217 0.143
Agility Run10x 5 (9 23.91+2.48 22.59+2.64* 24.17+2.69 23.87+2.94 526  0.023*
20 m Shuttl e-Run 29.69+3.74 32.59+4.11** 26.26+2.31 28.03+4.17** 8.82 0.001**

Key: M-arithmetic mean; SD-standard deviation; F-variance value between groups; p-significance level; statistically silifféfieane at the level: *
p <0.05; ** p < 0.01

DISCUSSION mass values, the experimental group by 62523 kg and

the control group by 6.82.06 kg (Gajevic). The results of

the initial measurement of the female adolescents from the

After analysing the research results, we concluded theduth-eastern Serbia sample indicated the weight gain trend

there were neither statistically significant differences withim the general population (WHO, 2009; The Institute of
groups in body height variable nor when comparing the resuPaiblic Health of Serbia). However, the final measurement
of experimental and control groups in the final measurememésults showed that, in body mass variable, three-times-a-
In fact, during the period of eight weeks, female respondentseek water training during the period of eight week
grew, which is in compliance with the accepted, applicabiatistically significantly (p < 0.01) influenced the body mass
standards for this age (Gajevic, 2009), although acceleratireduction. The obtained results may have arose from the
occurrences and effects of puberty were visible (Ma&trsd, cyclic and acyclic exercises performed in aerobic mode
2004; Grasset al, 2006). The obtained results regarding theluring each class, which is in compliance with the research
body height of female respondents do not deviate from tloé Nagleet al, indicating that the combination of walking
research results obtained on the sample of 13-year-old femated running exercises in water affects the body mass
adolescents from Serbia, H®2 cm (Mandaric, 2003), as reduction. Also, the obtained results for body mass variable
well as those obtained a few years later 1687120 cm may be contributed to the frequent physical activity in the
(Gajevic’). We can conclude that water training contributeldrm of classes of experimental programme.
to the smooth growth and development of female respondents
from the experimental group. The BMI results indicate that the female respondents

of both groups had normal body mass according to the

In the body mass variable, we notice thaermge percentile ranks (P5-P85). However, by comparing the

values for the body mass of female respondents at the initidtained BMI results and the research results of the Ministry
measurement deviate from the research results for the sashelealth of the Republic of Serbia from 2013, we noticed the
sample in Serbia and European Union countries. In faéemale respondents had higher BMI compared to the BMI of
compared to the research conducted by Mandaric” femalgildren and young people aged between 7 and 14 (BMI=
respondents have higher body mass values compared to1B&9). On the other hand, by comparing the obtained BMI
values of female respondents of the same age, respectivedgults of experimental and control groups, we noticed that
the results for the experimental group were 58621 kg female respondents from the experimental group statistically
and for the control group 5.96.14 kg. Higher values were significantly reduced the BMI values compared to the values
also detected compared to the results obtained by Gajew€female respondents from the control group. According to
results for the experimental group were higher by£3022 the results of the final measurement of body mass and BMI
kg, and for the control group by 28795 kg respectively. variables, it should be emphasised that the reduction of body
Moreover, the research results indicate that compared to thass and BMI is in positive correlation with motor abilities,
female adolescents of the same age from the Europesapecially in the segment of hip muscle strength, mobility and
Union, these female respondents have higher average badydiorespiratory endurance (Andreasal, 2010).
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After the experimental water training programme hattraining session performed 3-5 times a week in the duration
been conducted, statistically significant differences at the pof20-60 minutes in aerobic mode influences the improvement
0.01 level were detected in the final measurement betweehcardiorespiratory endurance. Improvement of results in 20
the experimental and control groups in the following variam shuttle-run variable as a variable for assessing the
bles: five skinfolds, body fat and muscle mass. Values faardiorespiratoty endurance is in correlation with the lower
skinfolds were statistically significantly reduced and at thealue results for body mass and BMI (Andrestsal.).
same time, body fat was reduced and muscle mass increased.

The obtained results may have arisen from the programme  According to the obtained results, we can conclude that
content which was performed in aerobic mode, thenwaith their cyclic and acyclic movements and mobility of the
combination of aerobic training and water resistance trainiremtire body to the chosen music, exercises performed in the
because along with body fat reduction, we also strived towardgin pat of the class influenced the improvement of results in
the improvement of muscular force and muscle endurandke area of morphologic characteristics and motor abilities,
The research results are in compliance with the research resmitstually interactively related. Also, they statistically
in which the water training programme lasting for eight weeksignificantly improved the strength of hip muscles and
represents the time period necessary to obtain the statisticaiydiorespiratory endurance values while reducing body mass
significant body fat reduction. Therefore, the research a@ind BMI values, thus indicating that such training is a suitable
Coledaet al (2009), Hoegeet al (1992), Michaudat al.  means for improving the body composition but also for the
(1995), body fat was reduced by 7.6 %, 2.7 %, 1.32 %.  prevention of obesity and excessive nutrition in 13-year-old
female adolescents whose changes in body structure and the

The research results in the area of motor abilitielsone-skeletal system occur in a very prominent development
indicate that after completed experimental water traininghase.
programme, statistically significant progress in the plate
tapping, stan broad jump, sit-ups in 30 s and agility run 10 x 5 Statistically significant improvement of results in sit-
variables was detected in experimental group compared to #red-reach variable at the p < 0.05 significance level was
control group. We can conclude that the programme contedgtected in the final measurement in the experimental group.
and the order of exercises based on polystructural cyclic addition to the stretching exercises performed in the final
activities in the water with and without props as well as theegment of the class, the low fat percentage in the body
water resistance itself and laws of physics influenced tlemposition correlating with flexibility also affected the
increase in the speed of alterative arm movements, explosimgrovement of flexibility of female respondents participating
force of lower limbs muscles, repetitive strength of hip musclés this research. Improvement of results in sit-and-reach va-
and agility. The speed of performance of movementgble is in compliance with the research results in this area
influenced the improvement of the result in stan broad jun@ocalini et al, 2008; Coladcet al, 2009), stating that
and sit-ups in 30 s variables. In fact, with low movement speestretching exercises in deep water influence the improvement
water resistance is determined by water density. As tloé flexibility.
movement speed picks up, water resistance is proportionally
increased, that is, the muscle stress (Mayo, 2000), which results ~ Generally speaking, we can conclude that there were
in the improvement of the muscle force. The strength of higtatistically significant changes in anthropometric
muscles is in direct correlation with the BMI and body fatharacteristics, body composition and motor abilities of 13-
(Andreasiet al.). year-old female adolescents after applying the experimental

water training programme lasting for eight weeks. Therefore,

In addition to this, the research results indicate that ttvee can conclude that the water training programme can be
implemented water programme positively affected the 20 applied in practice for the reduction of body composition,
shuttle-run variable results of female respondents from tivaprovement of motor abilities and encouragement of female
experimental group compared to the female respondentsadfolescents to frequent physical activity, which can be useful
the control group at the significance level p < 0.01. In factor improving health and quality of life in young people. In
application of experimental programme which comprised @addition to this, this research provided certain information
combination of aerobic and resistance training, implementedh water training application effects in female adolescents
three times a week in the duration of 45 minutes per classwhich may be applied in some further research.
in compliance with conclusions of Mayo, stating that intensive
water training two to three times a week maintains ang,\paric, s. & SIBINOVIC, A. Efectos de la aplicacion de
increases the level of cardiorespiratory endurance. AlSgyrenamiento acuatico sobre la composicion corporal y las habili-

programme implementation was in compliance witljades motoras de adolescentes mujeres de 13 afios dénedad.
recommendations of the Garbetr al (2011), stating that Morphol., 36(2)629-634, 2018.

633



MANDARIC, S. & SIBINOVIC, A. Water workout application effects on the body composition and motor abilities of 13-year-old female adolegcdntdorphol., 36(2)529-634, 2018.

RESUMEN: El objetivo de esta investigacion fue determi-  musculoskeletal, and neuromotor fitness in apparently healthy adults:
nar los efectos de la aplicacién de entrenamiento acuatico en las ca-guidance for prescribing exercidéed. Sci. Sports Exerc., 43(Z334-
racteristicas antropométricas, la composicién corporal y las habili- 59, 2011. ) o ) )
dades motoras de muijeres de 13 afios. La investigacion se realiz& &5 G- P Turci, M. & Storza, C. Aerobic fitness and somatic growth in

. ) .- adolescents: a cross sectional investigation in a high school cahtext.
una muestra de 154 mujeres adolescentes del sudeste de Serbia, dlvgports Med. Phys. Fitness, 46(2)2-8, 2006.

ﬁ"das en dos grupos, ex,perlmen_te}l (n=82)y control (n = 72). ENigleqer w. K.; Gibson, T.; Moore, J. & Hopkins, D. Acomparison of selected

area de la antropometria, se midieron los siguientes componentesiraining responses to water aerobics and low impact aerobic diatce.

Altura corporal, masa corporal, indice de masa corporal (IMC) y cin-  Aquat. J.,13-6, 1992.

co pliegues cutaneos. En el &rea de composicién corporal, se miglidlina, R. M.; Bouchard, C. & Bar-Or, Growth, Maturation and Physical

el porcentaje de grasa corporal y la masa muscular total. Segun elActivity. 2 ed. Champaign, Human Kinetics, 2004.

Manual de Eurofit, se llevaron a cabo las pruebas estandar reconédandaric’, SEffects of Programmed Exercise with Music Among Seventh-

dadas para evaluar a escolares, midiendo las siguientes variables ef¢'ade Female Pupils of Elementary Schddbctoral Dissertation.

el area motora: golpear las placas, sentado y alcance, salto de piegelgra(je, University of Belgrade - Faculty of Sport and Physical

sentadillas en 30 segundos, prueba de colgar el brazo doblado, ag{'li- ducation, 200_3' . )
arfell-Jones, M.; Olds, T.; Stewart, A. D. & Carter, International

d,ad de10x5m,y 20_m de carrera de lanzadera. El programa €XPE-5tandards for Anthropometric AssessmBotchefstroom, International

rimental de entrenamiento en agua tres veces por semana durant&giety for the Advancement of Kinanthropometry (ISAK), 2006.

ocho semanas fue el factor experimental. Los resultados de ANOWyo, J. J. Practical guideliness for the use of deep-water rurStieggth

indican las diferencias estadisticamente significativas entre los gru- Cond. J., 22(1p6-69, 2000.

pos experimental y de control en masa corporal, IMC, pliegue braguitichaud, T. J.; Brennan, D. K.; Wilder, R. P. & Sherman, N. W. Aquarunning

cutaneo, piel suprailiaca, triceps y variables de composicion corpo- and Gains in Cardiorespiratory fitnegsStrength Cond. Res., 9(23-

ral (p<0,01). Hubo diferencias estadisticamente significativas entre 84, 1995. - ,

los grupos experimental y control (p<0,01) en las variables relacijadle. E. F.. Robertson, R. J.; Jakicic, J. J.; Otto, A. D.; Ranalli, J. R. &

nadas con el golpe de placas, el salto de pie, las sentadillas en 363h|apetta, L. B. Effects of a combined aquatic exercise and walking in
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gundos, z y Mt. J. Aquat. Res. Educ., 1(43-56, 2007.
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nidos, podemos concluir que el programa de entrenamiento acuaticochildhood and adult obesity in the United States, 2011-204RIA,
provoco una reduccion de la composicion corporal, el mejoramiento 311(8)806-14, 2014.

de la resistencia cardiorrespiratoria, la fuerza muscular, la resist®aiton, G. C.; Coffey, C.; Carlin, J. B.; Sawyer, S. M.; Williams, J.; Olsson,
cia muscular y la movilidad en mujeres de 13 afios. El programa de C. A. & Wake, M. Overweight and obesity between adolescence and
entrenamiento realizado en agua, seria el medio para la prevenciéryoung adulthood: a 10-year prospective cohort stidydolesc. Health,

de la obesidad en adolescentes, que puede ser (til para mejorar 148(3}275-80, 2011. o
salud y la calidad de vida de los jévenes. Raffaelli, C.; Lanza, M.; Zanolla, L. & Zamparo, P. Exercise intensity of

head-out water-based activities (water fithegsir. J. Appl. Physiol.,
. . e 109(5)829-38, 2010.
- PALABRAS CLAVE: Caracteristicas morfolégicas; Ac- Rica, R. L.; Carneiro, R. M.; Serra, A. J.; Rodriguez, D.; Pontes Junior, F. L.
tividad fisica; Indice de masa corporal (IMC). & Bocalini, D. S. Effects of water-based exercise in obese older women:
impact of short-term follow-up study on anthropometric, functional fitness
and quality of life parameteiGeriatr. Gerontol. Int., 13(1209-14, 2013.
The Institute of Public Health of SerbResults of the National Health Survey
REFERENCES of the Republic of Serbia 201Belgrade, Republic of Serbia, Ministry
of Health, 2013.
World Health Organization (WHOLO0 Facts on Physical Activitseneva,
Andreasi, V.; Michelin, E.; Rinaldi, A. E. & Burini, R. C. Physical fitness ~ World Health Organization, 2017. Available from: http://www.who.int/

and associations with anthropometric measurements in 7 to 15-year-old features/factfiles/physical_activity/en

school childrenJ. Pediatr. (Rio J.), 86(6497-502, 2010. World Health Organization (WHO). WHO Global Database on Child Growth

Bocalini, D. S.; Serra, A. J.; Murad, N. & Levy, R. F. Water- versus land- and Malnutrition. Geneva, World Health Organization, Department of
based exercise effects on physical fitness in older woGeniatr. Nutrition for Health and Development, 2009. Available from: http://
Gerontol. Int., 8(4265-71, 2008. www.who.int/nutgrowthdb/en/

Colado, J. C; Triplett, N. T.; Tella, V.; Saucedo, P. & Abellan, J. Effects of
aquatic resistance training on health and fitness in postmenopaugidrresponding author:
women.Eur. J. Appl. Physiol., 106(1)13-22, 2009. Sanja Mandaric, PhD
Council of Europe, Commitee for the Development of Sptahdbook for . .
the EUROFIT Tests of Physical FitneSsrasbourg, Council of Europe University of Belgrade . .
Publishing, 1993. Faculty of .Sport an.d Physical Education
Emeljanovas, A.; Mieziene, B., & Putriute, V. The relationship betweefl56 Blagoja Parovic'a Street, 11030
physical activity and content of the physical education classes in 11-Belgrade
years old Lithuanian schoolchildren. The pilot studyoat. J. Educ., SERBIA
17(1)93-120, 2015.
Gajevic, A.The Physical development and Physical Abilities of Children of
Elementary School AgBeograd, Republicki Zavodza Sport, 2009.
Garber, C. E.; Blissmer, B.; Deschenes, M. R.; Franklin, B. A.; Lamonte,
J.; Lee, I. M.; Nieman, D. C.; Swain, D. P. & American College of Sports
Medicine. American College of Sports Medicine position stand. Quantity Received: 09-10-2017
and quality of exercise for developing and maintaining cardiorespiratory, Accepted: 30-01-2018

634

\p-mail: sanja.mandaric@fsfv.bg.ac.rs



