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Abstract

The aim of this research was to determine the differences in the rate of development of ventilation capabilities in 12 to 15-year-old boys
who systematically train football, and boys in the same age group who are not involved in any sports. The research included 40 football
players and 40 non-players, divided into chronological age groups U12, U13, U14, and U15. Ventilation capabilities are represented
with 10 parameters: forced vital capacity, forced vital capacity in percentage predicted, volume of air exhaled during the first second,
volume of air exhaled during the first second in percentage predicted, Tiffeneau index, percentage of the predicted Tiffeneau index,
forced expiratory flow, forced expiratory flow 25-75% of FVC, forced expiratory flow 75-85% of FVC, and maximum expiratory flow.
The difference between the arithmetic mean of groups and the development rate of the variables is determined by one-way analysis of
variance (ANOVA). Non-players have a higher and faster growth in value for most variables until the age of 13, followed by a gradual
stagnation and decline in values, while football players have a more balanced growth in values until the age of 13, and they experience
the maximum in development at 14 years of age, after which it begins to decline slightly. The obtained values confirm that boys who
are participating in systematic sport training have a continuous rate of development of pulmonary ventilation, and have greater capacity

values, as well as better airway patency.
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Introduction

Developmental changes at the age of 12-15 are hetero-
geneous, and the development of organ systems does
not follow a homogenous pattern either, as this is a pe-
riod of rapid growth and development, with an increased
sensitivity to all types of stimuli. Unlike the mature age,
childhood and adolescence are periods of the most rapid
development of the lungs and lung capacities, as well as
the pulmonary ventilation. At this stage of development, the
increase in lung capacity, the number of alveoli, their size,
as well as the volume of the chest and muscle strength
are significant (Gautlier & Zinman, 1983; Grivas, Burwell,
& Purdue, 1991; Quanjer et al., 2010).

During this period of child development, the inability to rap-
idly adapt to the specific functions of certain organ sys-
tems becomes prominent, and this developmental period
is susceptible and sensitive to changes which may occur
under the influence of adequate training process and thus
move in a positive direction.
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Active children of both sexes involved in physical activity
and sports training generally have a higher aerobic en-
durance and higher levels of a number of functional mo-
tor skills, especially endurance and running speed. This
finding is supported by many studies comparing active
and inactive children (Beunen et al.,1992; Mirwald et al.,
1981). Muscle activity is related to the transformation of
chemical energy into mechanical energy and heat, while
the energy for muscle contraction is delivered by the trans-
port system, which means that the increased activity of the
locomotor system is directly associated with an increased
activity of the internal organs. Lung activity is increased
due to an increased need for oxygen, and the increase in
blood circulation is necessary for the increased transport
of oxygen, so the heart must work faster and with more
power.

The lungs are developing rapidly, rate of respiration de-
creases and it becomes deeper, while the frequentional



ability of the respiratory apparatus is gradually approach-
ing adult capabilities. As part of the further development
of the respiratory system, its functions are changing as
well. The vital lung capacity increases, and the value of
maximum pulmonary ventilation increases more rapidly in
girls, so that at the age of 12-13 it amounts to 69.8 - 80 I/
min in girls, and around 74.5 - 83.6 |/min in boys (MiSigoj-
-Durakovi¢, 2008; Medved et al. 1989).

Absolute oxygen uptake (VO,, ) in girls ranges from 0.97
I/min at the age of 8, and has a constant upward trend until
the age of 18, when it reaches the value of 2.15 I/min. In
boys, these values range from 1.12 I/min at the age of 8,
with a constant upward trend until the age of 18, when they
reach the value of 3.32 I/min (Medved et al., 1989). More
effective ventilation is observed in people who are much
better adapted to physical effort through systematic exer-
cise. Various sports differently affect the development of
respiratory function. Aerobic training has the greatest influ-
ence on the increase in vital capacity, while the anaerobic
stimuli most significantly affect the increase in velocity of
the air (Diniz Da Silva, Bloomfield, & Joéo, 2008).

The role of the respiratory system in sports activities is
related to the increased transport of oxygen and carbon
dioxide, as well as the maintenance of acid-base bal-
ance by controlling the concentration of carbon dioxide.
Ventilation increases and accelerates in order to facili-
tate a faster exchange of gases during physical activ-
ity, both pulmonary and alveolar. Similarly, the flow of
blood through the lesser circulatory system accelerates,
which leads to a faster exchange of gases. This change
and the response of the respiratory system to the ap-
propriate load is the same in children and adult athletes,
with the only difference being in the level of quantitative
expression.

Absolute values of ventilation parameters and their growth
rate from the ages of eight to eighteen continuously in-
crease in value (MiSigoj-Durakovi¢, 2008; Stanojevic et
al., 2008). Forced vital capacity (FVC) and forced expir-
atory volume in one second (FEV1) in boys have a ten-
dency to increase continuously up to the age of 18 when
they reach three times the value they had at the age of 8.
Tiffeneau index in boys has a continuing decline between
the ages of 8 and 18. Forced flow in the middle of ex-
piration, between 25% and 75% of forced vital capacity,
and forced flow between 200ml and 1200ml, gradually
increase throughout the years, which is consistent with
their sensitivity to changes in the greater airways and de-
pendence on the effort exerted during exhalation (MiSi-
goj-Durakovi¢, 2008; Medved et al., 1989; Stanojevic et
al., 2008). Physical strains that require high respiratory
minute volume stimulate the growth and development of
the chest wall in young athletes, thus making the chest
wider, longer, and increasing its capacity. This is the man-
ner of developing “sport lungs” with greater air volume,
as well as greater blood volume and increased surface of
the alveoli.

Sport activity, including football practice, strengthens and
leads to hypertrophy of the respiratory muscles, and to a

more cost-effective breathing at lower frequencies, which
results in an increase in the patency of the airways, and an
increase in the ventilation function of the lungs. The aim
of this study is to determine the difference in the rate of
development of ventilation in boys who are involved in sys-
tematic football training and boys who are not.

Methods

Participants

Participants sample consisted of 80 participants from a
population of boys aged 12-15 from the city of Mostar
(Bosnia and Herzegovina). Participants were football play-
ers (junior football players of FC VeleZ Mostar, who trained
for at least three years), comprising four age categories
U12 (n=10),U13 (n = 10), U14 (n = 10), U15 (n = 10),
and non-players of the same age (n = 40) who did not
engage in systematic sport activities, but have regularly
attended physical education classes at school: U12 (n =
10), U13 (n = 10), U14 (n = 10), U15 (n = 10).

Variables

Variables were represented by 10 parameters for assess-
ing the capability of ventilation and airway patency: FVC
(litre) - forced vital capacity, FVC% - forced vital capacity in
percentage predicted, FEV1(litre) - volume of air exhaled
during the first second, FEV1% - volume of air exhaled dur-
ing the first second in percentage predicted, FEV1/FVC -
Tiffeneau index, FEV1/FVC% - percentage of the predicted
Tiffeneau index, FEF (I/min) - forced expiratory flow, FEF,,
;5 - forced expiratory flow 25-75% of FVC, FEF,, .- forced
expiratory flow 75-85% of FVC, and PEF (I/min) - maxi-
mum expiratory flow.

Procedures

Ventilation parameters were assessed using a spirometer
SPIROVIT SP1 (Schiller AG, Switzerland). Data on age,
height, and weight was collected in order to compare the
results with individual predictive values. Calibration of the
spirometer was performed based on external factors (room
temperature, air pressure, relative humidity), in order to ap-
ply the correction of the measured volume with regards to
standard conditions (BTPS standard) (Miller et al., 2005).

Statistical analysis

The results were processed using the software package
IBM SPSS 21.0 for Windows. One-way analysis of vari-
ance (ANOVA) was used to determine the difference be-
tween arithmetic means of groups, as well as the rate of
development of the observed variables. The development
rate of certain variables is shown graphically.
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Results

Height and weight variables were assessed in order to de-
termine whether the sample of participants falls within the
parameters for the chronological age group, as well as to
compare the results with individual standards (predictive
values for age, body height, and weight of the participants).
Both groups have similar values, except for the finding that,
on average, children who are involved in the process of
training are taller and lighter (Table 1). In boys who are not
football players, the growth in height is accelerated starting
at the age of 12-13. After the age of 13, there is a slight
stagnation of growth, while the mass constantly increases
until the age of 14, when it starts decreasing in value. In
football players, the increase in height is continuous until
the age of 14, when it rapidly increases by about 10 cm
until the age of 15. Body mass in this group of boys experi-
ences a slight decline until the age of 13, when it gradually
increases until the age of 15. The height and weight of all
boys who participated in this study is at a level that corre-
sponds to their chronological age.

By comparing the values of arithmetic means of these
variables with the values of previous research (Malina,
1993; Migigoj-Durakovi¢, 2008), Colakhodzié, Skender,
& Pistotnik, 2011; Sliwowski et al., 2011), we see that
these boys have similar values of arithmetic means of both
variables, with slightly increased values of body height in

Table 1. Descriptive parameters of variables

football players. The values of basic descriptive param-
eters of ventilation capabilities shown in Table 1 (FVC,
FVC%,FVC1, FVC1%, Tiffeneau index, FEF, .., FEF . ..,
and PEF) ) show that both groups of boys experience an
increase in values of ventilation parameters until 13 years
of age, with non-players having a somewhat greater value
of the arithmetic means of ventilation parameters in com-
parison to football players. After the age of 13, there is a
mild stagnation in the values of parameters in the group
of non-players, and a sharp increase in these values in
the group of football players, when the latter experience
a continued increase in ventilation capacity of up to 117%
of the predicted value of FVC in the 14" year of life. After
the age of 14, FVC% of non-players declines to 98% of the
predicted value for this age, while it reaches the value of
109.40% in the group of football players. The value of the
Tiffeneau index decreases continuously from the age 12-
15 in non-players, and amounts to 103% of the predicted
value at the age of 15. This value is stable in the group of
football players, ranging from 105.20%, to 109% it meas-
ures at the age of 15. Similar values for 15-year-old foot-
ball players (Erceg, Jelaska, & Males, 2011). The values
of the variables FEF (forced expiratory flow) and PEF (peak
expiratory flow) showed a constant increase starting at the
age of 12-15 for both groups of subjects, but with higher
values in the group of players (FEF = 7.26 and = 8.40 PEF
at the age of 15).

Variables Group Footballers Non footballers
N Mean Std.Dev. N Mean Std.Dev.
AVIS ui2 10 156.10 6.78 10 158.80 8.67
ui3 10 166.40 8.59 10 163.70 9.20
Ui4 10 165.50 13.12 10 167.20 8.14
uis 10 173.10 7.78 10 176.60 6.25
AMAS ui2 10 42.70 8.16 10 47.30 7.36
IRK] 10 5410 10.69 10 46.20 8.03
U4 10 61.40 15.49 10 54.50 9.21
uibs 10 59.50 12.28 10 59.70 5.65
FVC ui2 10 2.90 52 10 2.98 71
U3 10 4.05 1.38 10 3.38 .83
Ui4 10 4.26 1.25 10 4.67 1.18
uis 10 4.47 1.11 10 5.18 1.04
FVC% ui2 10 92.90 15.68 10 91.10 17.38
u13 10 103.70 23.42 10 93.10 15.15
Ui4 10 104.10 20.93 10 117.50 24.95
uibs 10 98.00 14.61 10 109.40 21.55
FEV1 ui2 10 2.75 51 10 2.83 .69
U3 10 3.84 1.43 10 3.15 .82
U4 10 3.92 1.27 10 4.47 1.06
uis 10 4.03 91 10 4,94 .98
FEV1% ui12 10 98.40 18.41 10 95.00 15.17
u13 10 110.50 29.20 10 97.50 16.82
Ui4 10 109.20 25.08 10 126.10 25.91
Uibs 10 100.80 15.61 10 118.60 23.26
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FEVI/FVC Uiz 10 9452 5.22 10 9521 6.69
Ui3 10 939 7.55 10 9320 4.65

U4 10 9201 7.93 10 95.00 3.36

Ui5 10 9110 6.13 10 9544 4.30

FEV1/FVCY% U2 10 106.00 5.90 10 10630 7.70
Ui3 10 106.00 8.47 10 10520 5.49

U4 10 104.30 8.69 10 107.60 3.86

Ui5 10 10350 7.09 10 109.00 4.98

FEF Uiz 10 471 129 10 4.48 1.23
Ui3 10 6.20 2.02 10 4.97 114

U4 10 6.11 160 10 754 252

Ui5 10 6.07 103 10 7.26 154

FEF ;.. U2 10 418 126 10 3.45 99
Ui3 10 5.03 170 10 3.95 86

U4 10 4.87 2.05 10 6.12 178

Ui5 10 472 1.02 10 6.08 1.36

FEF ... U2 10 2.87 111 10 2.04 72
Ui3 10 3.01 99 10 2.42 66

U4 10 2.84 111 10 3.40 135

Ui5 10 279 72 10 3.60 90

PEF U2 10 5.16 142 10 5.03 128
Ui3 10 6.86 2.68 10 5.37 121

U4 10 6.89 2.14 10 8.64 2.95

Ui5 10 6.83 1.36 10 8.40 1.84

Analysis of variance (Table 2) tested whether groups of
participants belong to the same population, the F-test ex-
amined the statistical significance of differences between
groups of variables and variables within the group, i.e. the
significance of the difference between intergroup and intra-
group variance, and the growth rate of certain variables was
shown in graphs. If we examine the values of the F-test and
their statistical significance among non-players, we can see
that most of the variables (FVC%, FEV1%, FEV1/FVC, FEV1/
FVC%, FEF, FEF,, .., FEF, .., PEF) do not have a statisti-
cally significant F-test value. These results clearly show that
there is no statistically significant difference in the arithme-
tic means of these variables, i.e. that the participants in the
group practically belong to the same population.
Significantly different variables between the groups are:
body height (AVIS), body weight (AMAS), forced vital ca-
pacity (FVC), and forced vital capacity in the first second
(FVC1). In the group of football players, we notice that only
two variables, Tiffeneau index (FEV1/FVC) and percentage
of the predicted Tiffeneau index for this age group (FEV1/
FVC%), do not have a statistically significant F-test value;
all other variables have the level of significance of p=.01
or p=.05.

These results clearly show that there is a statistically signif-
icant difference in the arithmetic means of these variables
by groups of participants, i.e. that the groups of partici-
pants do not belong to the same population. Comparing the
results of the groups, a clear difference is observed in the
growth rate of the majority of variables, from which we can
conclude that playing football inevitably leads to the de-
velopment of functional or ventilation capabilities in boys.

Rates of growth and development of certain variables in
both groups, demonstrate that forced vital capacity (FVC)
in non-players has a growth curve slope with the highest
rate of increase from the age of 12-13, after which there is
a mild stagnation of this variable. The FEV1 variable, which
represents the forced expiratory volume of the participant
measured in the first second and shown in litres (1), also
has a positive growth trend, especially in the period of 12-
13 years of age, when the rate of increase is the highest ad
amounts to 1.1 litres. After the age of 13, there is a sudden
decrease in this value and the curve has a gentler slope
until 15 years of age.

This is reflected in the percentage value of the variable in
relation to the predicted value, and therefore the curve for
FEV1% experiences a sudden drop after the age of 14.
Tiffeneau index (FEV./FVC) in boys who do not play foot-
ball has a constant relationship between the obtained and
predicted value from the age of 12-13, followed by a slight
decline in value until the age of 15, when it reaches 103%
of the predicted value. In the group of football players,
these values decrease between the ages of 12 and 13, af-
ter which they steadily increase until the age of 15, when
they reach 109% of the predicted value for that age group.
Forced expiratory flow (FEF) variable has the highest value
growth from the age of 12-13 in the group of non-players,
followed by a gradual decline in the value until 15 years
of age, while the largest growth in football players occurs
between 13 and 14 years of age (2.57), when it reaches
the maximum value (7.54).

This is followed by a mild stagnation of growth. These re-
sults clearly show that reduced sport activity or inactivity
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Table 2. One-way analysis of variance (ANOVA)

Footballers Non footballers
Variables df Mean F Sig. df Mean F Sig.
Square Square
AVIS 3 489.09 5.54 .003 3 565.35 8.51 .000
36 88.18 36 66.38
39 39
AMAS 3 706.62 4.94 .006 3 404.15 6.85 .001
36 142.99 36 58.95
39 39
FVC 3 4.91 3.92 016 3 10.88 11.74 .000
36 1.25 36 92
39 39
FVC% 3 281.62 J7 514 3 1635.42 4.04 .014
36 361.60 36 404.85
39 39
FEV1 3 3.53 2.95 .045 3 10,27 12.50 .000
36 1.19 36 .82
39 39
FEV1% 3 362.62 .70 .b57 3 2374.86 5.50 .003
36 516.33 36 431.55
39 39
FEV1/FVC 3 25.93 .56 644 3 10.49 43 729
36 46.24 36 24.10
39 39
FEV1/FVC% 3 15.76 27 .846 3 26.95 .83 484
36 58.12 36 32.33
39 39
FEF 3 5.04 2.14 112 3 24.40 8.43 .000
36 2.35 36 2.89
39 39
FEF,; 3 1.36 .55 .646 3 19.59 11.51 .000
36 2.44 36 1.70
39 39
FEF . o 3 .08 .08 .968 3 5.72 6.32 .001
36 .99 36 .90
39 39
PEF 3 717 1.83 .159 3 37.02 9.69 .000
36 3.91 36 3.81
39 39

leads to a decline in the air flow during expiration. Figure 8.
shows the growth rate of the variable that represents maxi-
mum expiratory flow (PEF). Predicted value of this variable
should have a continuous flow from the age of 12-15.
However, with regards to this variable as well, a positive
trend is observed only from the age of 12-13 in non-play-
ers, and 13-14 in football players, after which it begins to
stagnate and decline in value until the age of 15 (6.83 vs.
8.40).

Discussion

Results of this research show that participants have no ob-
structions in airway patency, as the indicators of ventilation
capabilities vary within a normal range. The development
rate of the main ventilation parameters for boys at this age
demonstrates a clear difference between the groups, which
is in favour of boys who play football and can certainly be
attributed to the sports activities and improved ventilation
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capacity through systematic training. The difference is evi-
dent in nearly all variables, which undoubtedly proves that,
as children grow and develop, functional capabilities of
inactive children experience a gradual stagnation in com-
parison to children who practice football. If we compare
the values of the basic variables of ventilation - FVC, FVC1,
Tiffeneau index and FEF, .. - with the results of previous
research (MiSigoj-Durakovi¢, 2008; Ziaee et al., 2007),
we will see that our participants have increased values in
the group of players, while the boys who are not involved
in any sports activities have reduced values, but they fall
within the normal range for that age group.

The development trend of forced vital capacity (FVC) vari-
able in boys who play football has a different growth curve
slope compared to boys who do not play football. In the
group of football players, the highest growth occurs from
the age of 13-14, while the highest increase in value in the
group of non-players was between the ages of 12 and 13.
Atthe age of 14, we observe the highest value of the forced
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vital capacity in percentage predicted (FVC%) variable in
the group of football players, in the amount of 117% of the
predicted value, followed by a slight decline in the value
from the age 14 -15. Similar results were obtained by (Me-
dved et al., 1989); Erceg, Jelaska, & Male$, 2011) for the
population of boys in Croatia, on a sample of senior play-
ers. Slightly lower values were obtained for the sample of
274 boys, aged from 11 to 16, taken from a population of
primary and secondary school students from Benin (Mes-
san et al., 2013). A similar look and slope of the curve is
observed for variables that determine forced vital capacity
in the first second (FEV1, FEV1%), which clearly shows
that boys who systematically train, develop their ventila-
tion skills in @ more consistent manner, achieve maximum
ventilation later than their counterparts, and have a higher
value of these parameters. The FEV1 (volume of air exhaled
during the first second) variable has a positive growth trend
in the group of football players, especially in the period
from the age of 13-14, when the growth rate is the high-
est and amounts to 1.3 litres, after which the curve has a
somewhat gentler slope until the age of 15. In the group of
non-players, the highest growth is observed from the age
of 12 to 13, after which the value stagnates.

This is reflected in the percentage values of this variable in
relation to the predicted value, and therefore the curve of
FEV% has the highest growth rate from the age of 13-14,
and experiences a sudden drop starting at the age of 14,
until the age of 15.

In terms of these variables as well, football players have
higher observed values and achieve the highest growth
slightly later than the boys who do not play football. Tiff-
eneau index (FEV1/FVC, FEV1/FVC%) in this group of par-
ticipants shows that participants who are 12-13 of age
have a constant ratio of the obtained and predicted value,
followed by a slight decline in value until the age of 15
when it amounts to 103% of the predicted value.

Unlike non-players, who have a sudden increase in the val-
ue from the age of 12-13, football players experience a
continuous growth rate with the largest increase in value
from the age of 13-14. After the age of 14, there is a slight
reduction in the curve slope of growth and decline of value
until the age of 15.

The growth curve slope of variables that define forced ex-
piratory and maximum expiratory flow, i.e. the speed of
exhalation (FEF, PEF) shows similar inclinations as the pre-
vious variables, with the highest growth rate from the age
of 12-13 in non-players, and 13-14 for football players.

Conclusion

Based on the obtained results, it was determined that boys
who play football have a different rate of growth and devel-
opment of ventilation capabilities compared to boys who
do not play football. By comparing the value of the arithme-
tic means and the growth curves of variables, we noticed a
significantly different slope and position of the point of flec-
tion of the curve. It was determined that non-players have
higher values and a faster growth of ventilation capabilities
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until 13 years of age, followed by a gradual stagnation and
decline in value below 100% of the predicted value. Foot-
ball players have a balanced growth in values between the
ages of 12 and 15, with a steady slope of the growth and
development curve that is practically similar to the slope
of the curve of predicted development of the participants
in this age group, and achieves its maximum percentage
during the 14" year, after which it begins to gradually de-
cline to a value of 110% of the predicted value. It is evident
that both groups have values above 100%, which indicates
that they do not have obstructive disorders of pulmonary
ventilation. These values confirm the aim that there are dif-
ferences in the rate of growth and development of pulmo-
nary ventilation between boys who play sports and boys
who do not, and that these differences are in favour of the
former group. It is evident that boys who are engaged in
systematic sports activities have higher average values of
forced vital capacity, maximum speed exhalation, and total
pulmonary ventilation. These results can be attributed to
technology of training, because both groups belong to the
same population, and live in the same area, affected by the
same external factors.

References

Beunen, G., Malina, R., Renson, R., Simons, J., Ostyn, M.,
& Lefevre, J. (1992). Physical acttivity and growth, matu-
ration and performance: A longitudinal study. Medicine and
Science in Sports and Exerciese, 24: 576-585.

Colakhodzi¢, E., Skender, N., & Pistotnik, B. (2011). The
Changes of Body Composition Dimensionality Among
Soccer Players at the Age Period 12 to 14 Years. US-China
Education; 5: 557-666.

Da Silva, D. C., Bloomfield, J., & Joao, C.B.M. (2008). A
review of stature, body mass and maximal oxygen uptake
profiles of U17, U20 and first division players in Brazilian
soccer. Journal of Sports Science and Medicine, 7: 309-
319.

Erceg, M., Jelaska, I., & Males, B. (2011). Ventilation
characteristics of young soccer players. Homosporticus,
13 (2): 5-10.

Gautlier, C., & Zinman, R. (1983). Maximal static pressures
in healthy children. Respir. Phisiology Journal, 21: 45- 61.

Grivas, T.B., Burwell, R.G., & Purdue, M. (1991). A seg-
mental analysis of thoracic shape in chest radiographs of
children. Changes related to spinal level, age, sex, side and
significance for lung growth and scoliosis. J Anat, 178:
21-38.

Mirwald, R.L., Bailey, D.A., Cameron, N., & Rasmussen,
R.L. (1981). Longitudinal comparison of aerobic power in
active and inactive boys 7.0 to 17.0 years. Annals of Hu-
man Biuology, 8: 405-414.

MiSigoj-Durakovi¢, M. (2008). Kinantropologija-biological
aspects of physical exercise. Zagreb: Kinesiology Faculty.

HOMO SPORTICUS ISSUE 1 2016



Medved, R., Matkovi¢, B.R., MiSigoj-Durakovi¢, M., &
Pavlicic, L. (1989). Some physiological and functional
indicators in children and young males from 8th to 18th
years of age. Medical journal, 21 (1-2): 1-4.

Miller, M.R., Hankinskon, J., Brusasco, V., Burgos, F,
Casaburi, R., Coates, A., Crapo, R., Enright, P, van der
Grinten, C.P, Gustafson, P, Jensen, R., Johnson, D.C.,
Maclntyre, N., McKay, R., Navajas, D., Pedersen, O.F,, Pel-
legrino, R., Viegi, G., & Wanger, J. (2005). Standardisation
of spirometry. European Respiratory Journal, 26: 319-338.

Malina, M. (1993). Growth and maturity status of young
soccer players. In Reilly, T., Williams, M. A. (Ed.). Science
and Soccer-Second edition. New York: Routledge.

Messan, F, Dansou, P, Marqueste, T., Decherchi, P, Tos-
sou, R., Amoussou, T., & Sovi-Guidi, B. (2013). First Re-
port of FVC and FEV1 Reference Values for Beninese Chil-
dren Aged 11-16 Years. Inte Schol Res Not Pulmonology
http://dx.doi.org/10.1155/2013/284386.

Quanjer, PH., Stanojevic, S., Stocks, J., Hall, G.L., Prasad,
K.\V.V,, Cole, TJ., Rosenthal, M, Perez-Padilla, R., Han-
kinson, J.L., Falaschetti, E., Golshan, M., Brunekreef, B.,
Al-Rawas, 0., Kuhr, J., & Trabelsi, Y. (2010). Changes in
the FEV1/FVC ratio during childhood and adolescence: an
intercontinental study. Eur. Respir. Journal, 36: 1391-1399.

Stanojevic, S., Wade, A., Stocks, J., Hankinson, J., Coates,
A. L., Pan, H., Rosenthal, M., Corey, M., Lebecque, P, &
Cole, TJ. (2008). Reference ranges for spirometry across
all ages: a new approach. Am. J. Respir. Crit. Care Med.,
177 (3): 253-60.

Sliwowski, R., Rychlewski, T., Laurentowska, M., Micha-
lak, E., Andrzejewski, M,, Wieczorek, A., & Jadczak, t.
(2011). Changes in aerobic performance in young football
players in an annual training cycle. Biology of Sport, 28
(1): 55-62.

Ziaee, V., Yousefi, A., Movahedi, M., Mehrkhani, F, &
Noorian, R. (2007). The Prevalence of Exercise-Induced
Bronchospasm in Soccer Player Children, Ages 7 to 16
Years. Iran J Allergy Asthma Immunol, 6(1): 33-36.

Submitted: February 13, 2016

Accepted: June 02, 2016

Correspondence to:

Ekrem Colakhodzic, PhD.

Teaching faculty University ,Dzemal Bijedi¢“ of Mostar
Bosnia and Herzegovina

E-mail: ekrem.colakhodzic@yahoo.com

HOMO SPORTICUS ISSUE 1 2016



