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Abstract
The aim of research was to determine the association between of obesity indicators and aerobic capacity of primary school pupils.
The study included 333 pupils (178 boys and 155 girls) aged 7-11 years from two primary schools in Zagreb. To determine the
association between functional capacity and body composition, four variables of anthropometry and one variable for assessing
functional abilities were used. A statistically significant association between aerobic capacity and indicators of obesity was
determined by Pearson's correlation coefficient at a significance level of p <0.05. Results indicate a significant negative correlation
between functional abilities and body mass index (BMI) in boys (-, 18) and girls (-, 23). The results of correlation between body fat
percentage (% BF) and functional capacity (FC) indicate a statistically significant association in boys (-, 25) and girls (-, 38). In the
upper arm volume a statistically significant negative correlation with functional abilities in boys is proven (-, 16), while the results in
girls show a negative correlation but not statistically significant. Also, the results show that in girls there is no statistically significant
relationship between functional abilities and upper arm volume while in boys relationship is statistically significant (-, 16). Based on
the obtained results it can be concluded that increased body fat percentage (BF%) has effect on physical performance. Increased
body mass index (BMI) reduces the results of functional abilities in boys and girls. Volume of the body is negatively correlated with
aerobic capacity. The level of aerobic capacity increases by reducing the fat content. It also reduces chances of various diseases
appearance and improves overall physical fitness of primary school pupils.
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INTRODUCTION

high cholesterol, hypertension, etc.), including
functional abilities, is confirmed in many
studies.Results of some studies showed that
overweight
subjects
were
worse
in
cardiorespiratory tests than thinner subjects, and
there were low to moderate high inverse
correlation between cardiorespiratory fitness and
thickness (Winsley, Armstrong, Midlebrooke,
Ramos-Ibanez, Williams, 2006; Ara, Moreno,
Leiva, Gutin, Casajus, 2007). Davidson,
Mackenzie-Rife, Witmans, Montgomery, Ball,
Egbogah, Eves (2013) in their study proved that
the increase in body weight in children and
adolescents is associated with a general
reduction in lung volume, an increase in
respiratory symptoms and decreased functional
status. Some studies have not confirmed the
association between body mass index and lung
problems (Schachter, Peat, Salome, 2003; Bibi,
Shoseyov, Feigenbaum, Genis, Friger, Peled,
Sharff, 2004) while other studies have reported
an association (Gilliland, Berhane, Islam ,
McConnell, Gauderman, Gilliland, Avola, Peters,
2003; Yang, Lee, Park, Shin, Kim, Park, 2006;
Scholtens, Wijga, Seidell, Brunekreef, de
Jongste, Gehring, Postma, Kerkhof, Smith,
2009). Mota, Flores, Flores, Ribeiro, Santos
(2006) in their study demonstrated that elevated
BMI is significantly associated with poorer
cardiorespiratory fitness in girls but not in boys,
regardless of elevated BMI. On the other hand,
He, Wong, Du, Jiang Yu, Qiu Gao, Liu, Wu

The prevalence of obesity in children has
increased dramatically throughout the world,
especially in the last twenty years (Wang,
Monteiro, Popkin, 2002; Hedley, Ogden,
Johnson, Caroll, Curtin, Flegal,, 2004). It is
estimated that the range of overweight and
obese children in developed countries is from
12% to 30%, while in undeveloped countries is
from 2% to 12% (Lobstein, Baur, Uauy, 2004).
It is alarming that the excessively heavy and
obese children often have weight problems in
adulthood (Reilly, Methven, McDowell, Hacking,
Alexander, Stewart i ostali, 2003; Whitlock,
Williams, Gold, Smith, Shipman, 2005; Singh,
Mulder, Twisk, van Mechelen, Chinapaw, 2008)
which entails many health problems and the cost
to society. It is enough worrying fact that every
third child aged 2 – 19 is overweight or obese
(Ogden, Carroll, Kit, Flegal, 2012).
Obesity is undoubtedly multifactorial in origin,
but the acquired influences probably exceed the
genetic factors in its causation (Grundy, 1998).
There are many risk factors for obesity in
children, but parents obesity, socioeconomic
status, birth weight, physical activity and
nutrition are considered to be the most
important (Agras, Hammer, McNicholas, Kramer,
2004).The association of overweight with a
number of health problems (type 2 diabetes,
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(2011) have established a link between
overweight
and
/
or
obesity
and
cardiorespiratory fitness in boys, while in girls
correlation was not statistically significant.
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We estimated body fat percentage from the sum
of sub-scapular (subsc) and triceps (tric) SFT
(mm) according to the Slaughter equations
(Slaughter , Lohman, Boileau, Horswill, Stillman,
van Loan, et al. 1988). The amounts of body
fatness and of fat-free mass were also calculated
(in kg). Body mass index was obtained by the
formula BMI (kg/m2 = weight (kg) / (height (m)
2).

Given the opposition of previous studies, the aim
of the research is to determine the correlation
between the indicators of obesity and functional
capacity of primary school pupils.

Classification of subjects according to the
percentage of body fat is made according to
McCarthy and co-workers (McCarthy, Cole, Fry,
Jebb, Prentice, 2006) with defined percentile
curves specific to children with respect to age
and gender and the division of the normal body
weight (2-85 percentile), overweight fat (85-95
percentile) and obesity (over 95 percentile).

METHODS
The sample of examinees consisted of 333
students of which 178 were boys with an
average age 9.42 ± 1.27 years and 155 were
girls with an average age 9.21 ± 1.15 years. The
subjects were pupils from two primary schools in
Zagreb, Ivan Goran Kovačić and Davorin
Trstenjak. The measurement was conducted in
the second month of the school year 2013 /
2014 in the morning. All pupils were healthy
and for their participation in the study parental
consent, according to the Code of Ethics of
research with children, were obtained. The
sample of variables consisted of anthropometric
measures of body height, body weight, skin fold
of the upper arm, back skinfold, upper arm and
forearm volume. All measurements were
performed according to the International
Biological Program (IBP).

Statistical analysis

Data processing was performed with the
program STATISTICA (data analysis software
system), version 7.1. For all the studied variables
basic descriptive parameters ( arithmetic mean
(AS), standard deviation (SD), minimum (MIN)
and maximum (MAX) result, and Skewness and
Kurtosis) were calculated. The significance of
differences between the descriptive parameters
of the subsamples defined by gender was
calculated by t-test. Relations between
functional capacity and body mass index,
percentage of fat and volumes were determined
by Pearson's correlation coefficient. Statistical
significance was tested at a significance level of
p <0.05.

Body height was measured with the help of
anthropometer and body weight with the help
of digital scales. Skin folds were measured with
the help of Harpendens’s caliper, while the
volumes were measured with the help of the
centimeter tape. Functional skills are checked
with 3 minutes run test - F3, which is used to
assess the level of functional ability in primary
education in the Republic of Croatia (Findak,
Metikoš, Mraković, Neljak, 1996).

RESULTS
The
research
results
i.e.
results
of
anthropometric measures and functional abilities
of pupils of 1st- 4thgrade of primary school are
presented
in
the
following
tables.

Table 1. Results of descriptive parameters of anthropometric measures and functional abilities of boys in
primary education
Boys n=178
Height-cm
Weight-kg
Body fat (%)
Upper arm
volume
Forearm volume
Sub-scapular
skinfold
Triceps skinfold
BMI
Runing 3'

Minimum

Maximum

Skewness

Kurtosis

9,28
9,21
8,55

113,20
20,50
8,54

173,50
83,30
48,58

0,28
1,42
0,83

0,64
3,79
0,13

20,53

2,83

16,20

31,00

1,05

1,16

19,02

2,15

15,00

28,00

0,72

0,92

9,65

5,96

1,00

30,33

1,59

2,05

14,07
18,20
556,91

5,81
2,92
76,78

5,00
13,83
290,00

29,67
28,65
800,00

0,61
1,32
-0,28

-0,54
1,95
0,80

Mean

SD

137,59
34,90
21,61
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Results in Table 1 show the descriptive
parameters of boys from 1st-4thgrade mean age
9.42 ± 1.27 years. It is evident that the boys
have average height 137.59 ± 9.28 and weight
34.90 ± 9.21 which classifies them among the
children of normal body height and body weight
in accordance with their age according to the
reference values at the level of the Croatia

(Jureša, Kujundžić Tiljak, Musil, 2011). Results of
body fat percentage amounts 21,62%, which
boys of total sample classified in normal weight
subject according to reference values (McCarthy
and associates, 2006). Body mass index values
are on the level of the reference values for
Croatia
(Jureša and associates, 2011).

Table 2. Results of descriptive parameters of anthropometric measures and functional abilities of girls in
primary education
Height-cm
Weight-kg
Body fat (%)
Upper arm
volume
Forearm volume
Sub-scapular
skinfold
Triceps skinfold
BMI
Runing 3'

Mean
135,81
32,99
21,26

SD
9,17
7,45
6,70

Minimum
113,60
18,40
10,56

Girls n=155
Maximum
161,90
54,50
41,91

Skewness
0,21
0,53
1,09

Kurtosis
0,26
-0,15
1,42

20,23

2,36

15,30

26,00

0,39

-0,29

18,56

1,80

15,00

23,00

0,14

-0,44

9,62

5,41

4,00

32,00

1,92

3,82

14,51
17,69
519,14

5,26
2,50
73,39

6,00
13,66
266,00

35,00
24,36
710,00

1,28
0,72
-0,16

2,43
-0,13
0,42

Results in Table 2 show the descriptive
parameters of the girls from 1st- 4th grade mean
age 9.21 ± 1.15 years. It is evident that the girls
have average height 135.81 ± 9.17 and weight
32.99 ±7.45 which classifies them as children of
normal body height and body weight in
accordance with their age according to the
reference values at the level of the Croatian

(Jureša et al. , 2011). Results of body fat
percentage amounts 21,26 %, which girls of
total sample classified in normal weight subject
according to reference values (McCarthy and
associates, 2006). Body mass index values are on
the level of the reference values for Croatia
(Jureša
and
associates,
2011).

Table 3. Results of t-test of anthropometric measures and functional abilities between girls and boys in
primary education
Height-cm

Boys n=178
Mean±SD
137,59±9,28

Girls n=155
Mean±SD
135,81±9,17

p-level
0,0896

Weight-kg

34,90±9,21

32,99±7,45

0,0353

Body fat (%)

21,61±8,55

21,26±6,70

0,6790

Upper arm volume

20,53±2,83

20,23±2,36

0,2892

Forearm volume

19,02±2,15

18,56±1,80

0,0370

Sub-scapular skinfold

9,65±5,96

9,62±5,41

0,9618

Triceps skinfold

14,07±5,81

14,51±5,26

0,4656

BMI

18,20±2,92

17,69±2,50

0,0867

556,91±76,78

519,14±73,39

0,0000

Runing 3 minutes-m

Analysis of the t-test for independent samples
showed statistical significance between girls and
boys in body weight (p = 0.0353) at a
significance level of p <0.05. Boys were
significantly heavier than girls for almost two
kilograms. Also statistical significance occurs in
the variable volume of the forearm (p = 0.0370)
which shows that boys have significantly higher

values than girls. Results in the test run for 3
minutes determine statistical significance where
boys (556.91 m) have more value than girls
(519.14 m). Results of t-test for other variables
have not found gender differences. Values of
body fat percentage were similar in girls and
boys.

www.sportspa.com.ba
19

Kunješić et al. OBESITY AND AEROBIC CAPACITY OF PUPILS

Sport SPA Vol. 12, Issue 1: 17-24

Figure 1. Percentage of overweight and obese boys

Figure 2. Percentage of overweight and obese girl
Looking at Figure 1 and Figure 2 it can be seen
that of the total sample of boys, 21% belongs to
a group of obese and 21% in a group of

overweight. For girls, the results show that 67%
have the normal percentage of fat in the body,
while the 22% are overweight and 11% obese.

Figure 3. Relations between the percentage of body fat, body mass index, the volume of the
forearm and indicators of aerobic capacity in boys
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Based on the results shown in Figure 3 it can be
seen that the correlation between aerobic
capacity and percentage of body fat shows a
significant negative correlation (r = -0.27; p =
0.00). A statistically significant negative
correlation appears in relation to aerobic

Sport SPA Vol. 12, Issue 1: 17-24

capacity and body mass index (r = -0.21; p =
0.01). Slightly lower inverse correlation, but still
statistically significant, is between aerobic
capacity and the volume of the forearm (r = 0.16; p = 0.04).

Figure 4. Relations between the percentage of body fat, body mass index, the volume of the
forearm and indicators of aerobic capacity in girls

Figure 4 show the results of Pearson correlation
coefficient for a sample of girls. The present
results show that the correlation between
aerobic capacity and percentage of body fat

shows a high significant negative correlation (r =
-0.38; p = 0.00).A statistically significant
negative correlation appears in relation to
aerobic capacity and body mass index (r = 0.23;
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p = 0.00). Results of Pearson correlation
coefficient shows negative correlation between
aerobic capacity and the volume of the forearm,
but not high enough to confirm statistically
significant correlation (r = -0.13; p = 0.13).
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results in their research were obtained by other
authors, which have proven negative effect of
thickness on an aerobic capacity (Winsley,
Armstrong,
Midlebrooke,
Ramos-Ibanez,
Williams, 2006; Ara, Moreno Leiva, Gutin,
Casajús, 2007).A recent survey of Héroux et al
(2013) showed that in the Canadian and Kenyan
pupils a significant negative correlation is low,
while in Mexican children relatively high
significant correlation was identified. The lack of
significant correlation was found in the study of
Ostojic et al (2011).

DISCUSSION
Children with higher body mass index (BMI)
score weaker results in tests for assessing
physical fitness because overweight is limiting
factor of development, both in strength and in
physical performance (Andersen et al., 2007).
Higher values of aerobic capacity in childhood
and adolescence are strongly associated with the
current level of health, but also with high
prediction in the future (Ruiz et al., 2007, Ortega
et al., 2011).Based on the research goal,
significant association between indicators of
obesity in the body and aerobic capacity in
primary school pupils can be confirmed.

Our research also confirmed significant
correlation between the extent of the forearm as
a measure of body volume and aerobic capacity
in boys, while in girls insignificant negative
correlation were determined. In study Katic et al.
(2004) similar values were obtained.
Since the boys achieved better results in the test
run for 3 minutes (F3), they have a better level of
aerobic fitness. The boys, although they have a
slightly higher percentage of fat, have a better
level of functional abilities of girls, and it can be
concluded that this study has not proven impact
of body composition on the level of functional
ability. As far as the boys, similar results in their
study were given by Mota, Flores, Flores, Ribeiro,
Santos (2006) and Kim, Must, Fitzmaurice,
Gillman, Chomitz, Kramer, McGowan, Peterson
(2005). An interesting finding in their study was
obtained by Jensen, Gibson, Collins and Wood
(2014), namely that the respiratory function can
affect lean mass, but not fat mass of the body,
in the case of children with asthma. The sample
size in this study should also be taken into
consideration, which certainly affected the final
results.

The results show that boys are slightly taller and
heavier than girls, while the results for the
percentage of body fat are equal in both
genders. Most of the authors in their research
has received the results in which girls had a
higher percentage of fat than boys (abut, AbuNada, channels, 2009; Wang, Wang, Liu, Ma,
2013; Nwizu, Njokanma, Okoromah, David,
2014). Classification of subjects according to the
nutritional status shows that 42% of boys are
overweight and obese, while 33% of girls are
overweight and obese. In relation to research
(Findak et al., 1996), explored boys have slightly
higher average scoresin test running for three
minutes, while girls achieved slightly lower
values. In relation to the results (Katic et al.,
2004) in our study, boys and girls have achieved
better results in this test for assessing aerobic
fitness.Research (Dencker et al., 2006) shows
that boys have better aerobic capacity than girls,
while Kovač and colleagues (2013) found that
girls scored better in tests for assessing aerobic
fitness than boys.

The limiting factor of this study is the lack of
quality indicators for assessing the aerobic
capacity. In some future field research with
pupils of primary education can be used and
some other tests, such as 20-m shuttle run test
by which it is possible to obtain more precise
information on the values of VO2max.For future
research, it is necessary to take into account the
assessment of overall physical activity of pupils
because on the basis of this indicator it is
possible to get a fuller reasons for the obtained
results of aerobic capacity. Results of this study
can not be generalized to the entire population
because the study was conducted in an urban
area, but the obtained findings can be used in
future research in this area.

Pearson's
correlation
coefficient showed
significant negative correlation between aerobic
capacity and % BF in boys, while in girls
established a moderate negative correlation. Lee
and Arslanian (2007) and Ekelund et al, (2001)
were given slightly higher results of negative
correlation with respect to the results of our
research, while Ostojic et al (2011) found a very
high negative correlation between % BF and
aerobic capacity (r = -0.76). Lower, but still
significant, negative correlation between aerobic
capacity and BMI was found in both genders
and it was confirmed in other researches (Katic
et al., 2004, Lee and Arslanian, 2007, Andreas
et al., 2010, Tambalis et al., 2013). Similar

The findings of this study suggest that a high
percentage of pupils are overweight. Aerobic
capacity is inversely associated with obesity
indicators, which means that students with high
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levels of aerobic capacity have a lower
percentage of body fat. Based on the results of
research more attention should be given to the
preparation of intervention programs to increase
the overall level of aerobic capacity in primary

Sport SPA Vol. 12, Issue 1: 17-24

school pupils. Also, it is important for Physical
Education curriculum design to emphasize the
need for planning more kinesiology content
aimed at raising the overall aerobic fitness.
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