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SUMMARY

On a sample of 72 gitls from high school ,,Svetozar Miletic* from Novi Sad, age 18 £ 6 months di-
vided into two groups: physically active (at least 30 minutes of daily physical activities of moderate
intensity) and insufficiently physically active (below average) was performed a research of transversal
character with intent to determine whether there are statistically significant differences in morpholo-
gical characteristics and motor abilities. The study applied 13 variables, five morphological (body
height, body weight, body mass index, body fat percentage, m muscle mass percentage) and 8 moto-
rically (flamingo balance test, hand tapping, sit and reach, standing broad jump, from lying to sitting
position for 30 seconds, bent arm hang, shuttle run 10x5 m and endurance shuttle run). Obtained
results of multivariate analysis (MANOVA) indicate that there are statistically significant differences
between the variables in morphological characteristics at level of p = .02 and motoric abilities at the
level of p = .00, while univariate analysis (ANOVA) indicates, that in morphological characteristics
there are only differences in the percentage of muscle mass, at the level of p = .0006, while in motor
abilities difference was determined in all variables.
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INTRODUCTION

Physical activity is one of the criteria for assessing
the health, while physical inactivity has been identified
as the fourth leading risk factor for overall mortality
which globally contributes to 3.2 million deaths per
year (WHO, 2012).

Physical activity is associated with numerous health
benefits (Bouchard, Blair, & Haskell, 2012), and stud-
ies have shown that even small and moderate activity
can contribute to the improvement of health status
(Blair, 2005), both for adults and for children and
adolescents (Camero, Hobbs, Stringer, Brancum, &
Taylor, 2012). Physical activity is particularly important
for children and youth because it promotes healthy
growing up and affects social (Malina, Bouchard, &
Baror, 2004) and cognitive development (Biddle &
Asare, 2011). In most countries, children and adoles-
cents are not active enough (Guthold, Cowan, Auten-
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rieth, Kann, & Riley, 2010; Hellal et al., 2012; Troiano
et al., 2008).

Although positive effect of physical exercise on
physical and mental health is scientifically proven
(Byrne & Byrne, 2003; Heyward, 1991; Plonczynski,
2000; Weinberg & Gould, 2007), and indirectly on
the overall quality of life, statistics show that most
people are not sufficiently physically active. Physical
inactivity among young people has increased dra-
matically during the last few decades (Brodersen,
Steptoe, Boniface, & Wardle, 2007) and represents a
clear threat to health both in developed and develop-
ing countries. In the research on physical fitness and
sports lifestyle conducted and published by the In-
ternational Council of Sport Science and Physical
Education (Telama, Naul, Nupponen, Rychtecky, &
Vuolle, 2002), with the participation of over 60,000
respondents aged 12 to 15 years from six European
countries, participating in sports as a form of recre-
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ation was ranked 6th, while the same study ranked
participation in organized competitive sports as 9th
on the list of leisure activities.

Regular physical activity is a key determinant for
energy consumption and is of fundamental importance
for the energy balance and body weight control. It
also reduces the risk of cardiovascular and cerebro-
vascular diseases, diabetes, breast cancer and colon
cancer, depression... Therefore, the World Health
Organization recommends 30 minutes of physical
activity of moderate intensity (National Health Survey
Setbia, 2014).

A study conducted in the US (Bammel & Burrus-
Bammel, 1992) showed that young people spend up
to six hours a day in front of TV and sleeping is the
only activity that young Americans practiced more
than watching TV, and research from Poland (Drygas,
Kwasniewski, Kaleta; & Ruszkowski-Majzel, 2008)
has shown that over 50% of young people between
15 and 19 years of age do not participate in any sports
or recreational activity but spend 15 hours a week in
activities that do not demand any physical activity.
According to the research performed by the Institute
for Public Health “Dr Milan Jovanovic Batut” in 20006,
almost one-fifth of children and adolescents aged
7-19 in Serbia (18%) were moderately obese and obese,
which is an increase compared to 2000. The increase
in the number of moderately obese and obese children
in Serbia is the result of bad eating habits and lack
of physical activity. The incidence of obesity, accord-
ing to UNICEF data from 2007 in children under five
years of age in Serbia, is 15% (Poki¢, Mededovi¢, &
Smiljani¢, 2011).

Positive aspects of regular physical activity can be
seen on physical and mental health, and psychosocial
development. It’s never too early to start adopting
healthy habits and education about the importance
of physical activity: studies show that the majority of
children engaged in sports and physically active in
childhood, also keep these habits later when they grow
up. Sport has a positive effect on development of
personality — children engaged in some sporting activ-
ity during the early age develop good work habits and
self-discipline eatly in their life. Sport on the other
hand has a positive role in the emotional development
of children since it facilitates the process of their
socialization. There are many reasons in favor of
sports. Sport and physical activity may prevent the
excessive obesity in childhood and of course in adult-
hood. Sport and physical activity help in developing
self-awareness and reduce anxiety and stress. Sport
teaches a child both how to surpass and to accept
defeat and it teaches it fair play in the game and in
life, and leads to developing friendships.

Regarding young people, sports programs lead to
the development of skills, teamwork, self-discipline,
better socialization in the society. The world is facing
new challenges to maintain and improve the health
of people. The way of life has changed in the devel-
oped world. A better standard of living has not been
used for the advancement and improvement of health
and therefore we are exposed to threats of new pan-
demics of non-communicable diseases such as obe-
sity, heart disease and vascular disease, diabetes,
cancer, 0Steoporosis.

On the basis of this conclusion we come to the
basic problem of this research and these are the
morphological characteristics and motor abilities of
physically active and inactive female high-school
students. Starting from the basic problem, the subject
of this paper is the difference in morphological char-
acteristics and motor abilities of physically active and
inactive female high-school students. The purpose of
our study was to analyze morphological and motor
variables in physically active and inactive female high-
school students with the aim to determine whether
there are statistically significant differences between
the two groups.

This work provides answers for the two following
questions: there are statistically significant differ-
ences in morphological characteristics of physically
active and inactive female students, and there are
statistically significant differences in motor skills of
physically active and inactive female students.

METHODS

Sample of respodents

Sample of respondents

The total sample in this study consists of 72 female
students from high school “Svetozar Miletic” from
Novi Sad, aged 18 * 6 months, who were divided
into two groups: the first group consists of 36 female
students who are considered to be physically active
(minimum 30 minutes a day of practicing physical
activity of moderate intensity) and the second group
consists of 36 female students who are considered to
be insufficiently physically active (under 30 minutes).

Sample of variables

In order to determine the morphological status
and level of motor abilities of female students, with
the aim of monitoring and comparing the results,
four morphological characteristics were measured for
all students in the sample: body height (anthropom-
eter by Martin), body weight, body fat percentage,
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muscle mass percentage (body composition determin-
ing system, Omron BF511). Body mass index BMI is
calculated using a simple mathematical formula that
shows the relationship between weight and height:

BMI = body weight (kg) / body height* (m)

The motor skills were evaluated using the Eurofit
battery (Ni¢in, 2000) composed of eight tests: fla-
mingo balance test, hand taping, sit-and-reach, stand-
ing broad jump, trunk lifting, bent arm hang, 10x5 m
shuttle run, 20 m endurance shuttle run.

Description of the
measurement procedure

All tests were performed in the morning during
physical education class in the gym on working days.
Testing was conducted by five examiners, professors
of physical education. Anthropometric measurements
were performed immediately before checking physi-
cal abilities. In the first half of the testing period (the
first class) anthropometric measurements and tests
of balance, flexibility and strength were conducted,
while during the second class tests of speed and
endurance were performed.

Data processing methods

This study had a transversal character. The data
obtained in the survey were analyzed using descriptive
and comparative statistics. Regarding the domain of
descriptive statistics the mean value, minimum,

maximum, and standard deviation were shown. The
Kolmogorov-Smirnov test was used to determine the
normality of distribution, while, regarding the domain
of comparative statistics, multivariate analysis of
variance (MANOVA) and univariate analysis of vari-
ance (ANOVA) were used to determine the significance
of differences between arithmetic means of the re-
spondents.

RESULTS AND DISCUSSON

In accordance with previously established research
objective, the thematic unit of morphological chat-
acteristics of girls in relation to the level of physical
activity will be analyzed in Table 1. The analysis will
be conducted on the following morphological char-
acteristics: body height, body weight, body mass index,
% of body fat, % of muscle mass. The descriptive
parameters of morphological variables in physically
active and inactive female students indicate that there
are no statistically significant deviations from the
normal distribution in all variables, which was sug-
gested by the results of Kolmogorov-Smirnov (KS)
test.

By examining the mean values of the results it was
observed that the results regarding growth and de-
velopment are within expected limits of the reasonably
possible values for the studied age as indicated by
Raki¢ (2009, 2010) and Pavlica (2012). The average
height of physically active gitls is 156 cm, while the
average height of physically inactive gitls is 166.4 cm
which, compared with research results from Rakié

TABLE 1
Descriptive statistics of morphological variables for physically active (1) and physical inactive (2) female students.
Varables Group M Min  Max SD K-S
BH 1 156.00 155.40 181.30 59.31 94
2 166.40 155.40 179.00 63.71 .65
B 1 4520 48.10 76.90 75.17 97
2 59.10 48.10 71.70 71.31 .63
1 17.50 21.80 27.70 229 .88
BMI
2 2130 17.30  26.70  2.22 .98
BEP 1 17.40 2840 40.50  5.76 .70
2 29.60 730 4280  6.43 .95
1 25.90 30.70 4090  3.36 .57
BMMP
2 28,50 1540 3340  3.31 .53

Legend: M - Mena; Min - Minimum; Max - Maximum; SD - Standard deviation; K-S - Stati-
stcal signficance by Kolmogorov-Smirnov test; BH - Body height; BW - Body weight;
BMI - Body mass index; BFP - Body fat percentage; BMMP - Body muscle mass

percentage.
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(2009) in which it was found that the average height
in the 17th year was 167.2 cm and in the 18th 167.4
cm, is similar to results of this research. The average
value of body weight in physically active girls is 45.1
kg while the average weight in physically inactive girls
is 59.1 kg. In Raki¢ (2009) average weight for age of
17 years was 60.58 kg and for age of 18, 62.16 kg
Similar values regarding the average results were
obtained in studies by Pavlica (2012) and Raki¢ (2010).
The analysis of the minimum and maximum results
of all the variables do not show some significant in-
dividual differences in the variables for the assessment
of the morphological status of the students.
Further analysis of differences between minimum
and maximum values between groups reveals that the
group 1 — physically active female students have
higher values than the group 2 —physically inactive
female students in almost all variables, except for the
variable (BMI) Body mass index for which second
group has higher results for minimum and maximum
values. The percentage of body fat is higher (BFP),
i.e. the results are also higher for second group: 42.8,
but it represents the worst result since this is an inverse
variable (the higher percentage — the worse result).

TABLE 2

Table 2 shows the results of motor tests for both
groups of respondents in the area of basic motor
skills. The descriptive parameters of morphological
variables for physically active and inactive female
students indicate that there are no statistically sig-
nificant deviations from the normal distribution in all
variables, which is also shown by the results of KS
test. Examining the mean values of the results reveals
that the results are in realistic boundaries. The analy-
sis of the minimum and maximum results for some
variables (flamingo test — FLAM, bent arm hang —
BAH, shuttle run — SHR, endurance shuttle run —
ESHR) shows a greater range of values for variables
used for assessing the motor status of female students

Further analysis of minimum and maximum val-
ues among groups reveals that the group 1 — physi-
cally active female students, have higher values than
the group 2 — physically inactive female students re-
garding most of the variables, except for the variables:
flamingo test FLAM, hand tapping HTAP and
shuttle run SHR, with higher values for the second
group, which was the worse result since this is an
inverse variable (the higher value — the worse result).
Greater value is achieved by group 2 only for a

Descriptive statistics of motor variables for physically active (1) and physically inactive (2) female students.

Varables Group M Min Max SD K-S

1 974  1.00  21.00  4.69 .70
FLAM

2 1526 4.00  30.00  7.75 .04

1 130.62 108.00 167.00  15.60 .96
HTAP

2 142.24 114.00 183.00 16.43 77
SAR 1 609.12° 430.00  770.00  91.00 .76

2 545.79 320.00  710.00  85.57 .66
SB 1 171.74 149.00 200.00 14.24 31

) 2 150.63  74.00  202.00 27.44 .99

1 2403  19.00  32.00 343 .67
TRL

2 19.13  14.00  29.00  3.06 72

1 307.71  81.00  754.00 186.11 40
BAH

2 11424 10.00 411.00 91.21 16
SHR 1 197.35 170.00 219.00 13.01 .83

2 21579 185.00 239.00 12.48 .87

1 665.29 320.00 1300.00 211.33 23
ESHR

2 362.11 100.00  680.00 125.18 .79

Legend: M - Mena; Min - Minimum; Max - Maximum; SD - Standard deviation; K-S - Stati-
stcal signficance by Kolmogorov-Smirnov test; FLAM - Flamingo balance test;
HTAP - Hand taping; SAR - Sit-and-reach; SB] - Standing broad jump; TRL - Trunk
lifting; BAH - Bent arm hang; SHR - 10x5 meter shuttle run; ESHR - 20 meters en-

durance shuttle run.
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maximum result for variable standing broad jump SB]
(202).

By analyzing the differences between the morpho-
logical characteristics of the system variables from
the two groups, based on the results of multivariate
analysis of variance, significance level of p = .02, one
can conclude that there is a statistically significant
difference between these groups regarding the total
system of variables, Table 3. Based on the values
obtained by the univariate analysis of variance and
values of F relation of univariate test, it can be con-
cluded that between physically active and physically
inactive girls regarding the morphological status, there
are statistically significant differences only regarding
one variable: the percentage of muscle mass (BMMP),
at the level of p = .01, while no statistically significant
differences (p > .05) were found for other variables.

TABLE 3

The results of multivariate analysis of variance
for eight of the observed characteristics of the motor
space, with a significance level of p = .00, indicate
that there are statistically significant differences in the
level of motor skills among physically active and
physically inactive female students. The analysis of
individual variables from univariate analysis of vari-
ance for eight of the observed characteristics of the
motor space, found that there are statistically signifi-
cant differences in the level of motor skills between
physically active and physically inactive female high-
school student for all variables at the level of p <.05.

Physical fitness has proved to be an important
factor when it comes to public health both in grown-
ups (Mette, Talbot, Schrager, & Conwit, 2002; Venn
et al, 2007) and in children and adolescents (Ortega
etal., 2008; Ortega, Ruiz, Castillo, & Sjostrom, 2008;

Differences in individual variables regarding the morphological status of
physically active (1) and physically inactive (2) female students (ANOVA).

Varables M., =~ M, F b

BH 156.00 166.00 18 .67
BW 4520  59.10 31 .58
BMI 17.50  21.30 .83 37
BFP 17.40  29.60 73 40
BMMP 2590 2850  8.07 .01

Legend: M, - Mena group 1; M

Svi SV2

- Mena group 2; F - Tabular value of Fischer distributi-

on; p - Probibility; BH - Body height; BW - Body weight; BMI - Body mass index;
BFP - Body fat percentage; BMMP - Body muscle mass percentage; F'= 2.70; p =

.02.

De Bourdeaudhui, 1998; Sallis, 1994; Sallis et al, 1992).
All studies have shown that the time spent in physical
activity among adolescents is reduced, and that the
time spent in sedentary lifestyle increases (Nader,
Bradley, Houts, McRitchie, & O’Brien, 2008), and
both trends are more pronounced in girls (Brettschnei-
der et al., 2010; Silva et al., 2010; Troiano et al., 2008),
followed by the deterioration of their physical condi-
tion, especially endurance and strength (Beunen et
al., 1992; Froberg & Andersen, 2010; Tomkinson &
Olds, 2007; Westerstahl, Barnekow-Bergkvist, & Jans-
son, 2005) and in activities that require running capac-
ity (Froberg & Andersen, 2010; Tomkinson & Olds,
2007; Wedderkopp, Froberg, Hansen, & Andersen,
2004).

The analysis of mean values shows us that the
group 1 — physically active female students showed
significantly better results in all respects of motor
space compated to group 2 — physically inactive female
students.

In accordance with the recommendations of the
“President’s Council on Physical Fitness and Sports”
(Department of Health and Human Services, 2008)
children and teenagers need 60 minutes of physical
activity of moderate intensity daily in order to reach
the consequent beneficial effects on their health. A
similar recommendation was given by the World Health
Organization: (a) children and young people aged 5
to 17 years should have at least 60 minutes of moder-
ate to intense physical activity daily; (b) more than 60
minutes of physical activity provides the added ben-
efit for the health of young people; (c) the greater
part of the daily physical activities should be of
aerobic character while more intensive activities, in-
cluding those that develop strength and strengthen
bones, should be included at least three times a week
(Global Recommendations on Physical Activity for
Health, 2011). Population studies show that many
young people do not meet this requirement. Although
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TABLE 4

Descriptive statistics of motor variables for physically active (1) and physically inactive (2) female students.

Varables M, M, F b

FLAM 9.74 1526 13.03 .00
HTAP 130.62  142.24 9.42 .00
SAR 609.12  545.79 9.26 .00
SBJ 171.74  150.63 16.19 .00
TRL 24.03 19.13  40.98 .00
BAH 307.71 11424  32.41 .00
SHR 197.35 215.79  37.65 .00
ESHR 66529 36211 56.22 .00

Legend: M, - Mena group 1; M

Sv1 sv2

- Mena group 2; F - Tabular value of Fischer distributi-

on; p - Probibility; FLAM - Flamingo balance test; HTAP - Hand taping; SAR - Sit-
-and-reach; SBJ - Standing broad jump; TRL - Trunk lifting; BAH - Bent arm hang;
SHR - 10x5 meter shuttle run; ESHR - 20 meters endurance shuttle run.

80% of adolescents are physically active 30 minutes
a day, less than half of them are active 60 minutes
(Pate, Longi, & Heath, 1994).

Children spend more time than ever in institutions
such as schools (Renning, 2001) which itself results
in less physical activity. School requirements also get
bigger, often at the expense of physical education
classes, although all studies suggest that physical activ-
ity is associated with better success in school (Brett-
schneider et al., 2004). In addition, in many Euro-
pean countries, young people walk or ride a bicycle
to school lesser and lesser, and this is particularly
evidentin large cities (European Common Indicators,
2003).

Organized classes of physical education are one
of the strategies to increase the level of recom-
mended physical activity for children and adolescents
(McKenzie et al., 2004; Task Force on Community
Preventive Services, 2002).

CONCLUSON

In accordance with the objectives of the research
we tested the differences between groups of female
students who are engaged in any mode of physical
activity of moderate intensity (sports games, recreation
programs, skating, aerobics programs, etc.) and who
are considered to be physically active (minimum 30
minutes of practice a day) and insufficiently physi-
cally active female students (below average).

Based on the results of the morphological status
research, differences have been found between the
groups at the level of p = .02. By analyzing some
individual variables it can be concluded that in only
one variable, there is a statistically significant differ-

ence: the percentage of body muscle mass (BMMP),
at the level of p = .00, which is in some way a logical
conclusion, because the muscle growth requires some
stimulus, such as a physical exercise. Physical exercise
increases the strength and endurance of muscles and
therefore muscle mass is increased. In addition to
physical activity, increasing of the muscle mass is
largely affected by food, i.e. adequate intake of calo-
ries, carbohydrates and proteins. No statistically sig-
nificant differences at p < .05 were observed regard-
ing other variables. From the table of descriptive
characteristics it can be observed that the Body Mass
Index (BMI) and body fat percentage (BFP) are mov-
ing in a slightly larger borders and that both groups
belong to the pre-obese and obese categories, i.c. they
have excess body fat. The causes of obesity are com-
plex and numerous, but one of the strongest predic-
tors of obesity is genetic predisposition so excess
body fat in these groups can be attributed to this
factor and also the fact that many changes occur dur-
ing puberty, both in mental and physical development.
Multivariate analysis of the system of motor skills
among the groups found statistically significant dif-
ferences at the level of p = .00, while the analysis of
individual variables shows us that there are statisti-
cally significant differences among the groups for all
the individual variables, as can be seen in Table 4.
There are many reasons that support engagement in
physical activities. These differences indicate how
much physical activity and sport play an important
role in the development of motor skills in adolescents
as well as all other aspects that emerge from it (en-
hanced cardio-respiratory function, disease prevention,
emotional stability, social and mental welfare, etc.).
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