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Rbstract The purpose of the study was to find out the effect of the proposed training program on some physiological and body
composition variables of 24 volunteered youth male football players who under 20 years old (U20, age: 16-19 years, mean
age: 17.3 £1.0 years, playing for last 4—6 years). Those 24 players were divided into 2 groups, 12 players (experimental group),
12 players (control group). The training program consisted of aerobic training, anaerobic training, recreational game and practice
football game. Data was collected at zero level (pre-test), in the mid of the program (mid-test) and at the end of program (post-
test). For analysing data, repeated measures were used. In the experimental group a significant increase (P < 0.05) in number
of shuttles, skeletal muscle, and resting metabolism and a significant decrease (P < 0.05) in body fat have been noted in (mid-
test) and (post-test) when compared to (pre-test). However, a decrease was noted in body mass index, blood lactate, maximal
heart rate, and visceral fat, but not to a significantly different level. In the control group negative significant increase (P < 0.05) in
body fat and negative significant decrease (P < 0.05) in skeletal muscle and resting metabolism have been noted, no significant
difference was observed in number of shuttle, body mass index, blood lactate, maximum heart rate and visceral fat. This study
would provide useful information for training and exercise physiology and it may have a beneficial impact on health.
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Introduction

Football is unarguably the world’s most popular sport game. A common aspect of this sport is the necessity
of teamwork to complement individual skills. In order to adapt to technical evolution within the game, players have
to meet the physical demands required. To achieve the best possible performance, training has to be formulated
according to the principles of periodization (Bompa, Carrera, 2005). The training induced changes have been
observed in various physiological, biochemical and body composition parameters and can be attributed to
appropriate load dynamics (Hoff, 2005; Reilly, 2005). As the players have to cover a big area in the ground during
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attack and defense, the game demands high aerobic fitness (Reilly, 2005; Gacesa, Barak, Grujic, 2009; Miller et al.,
2007).

A high number of accelerations and decelerations, associated with a large number of changes in the direction
of play create an additional load to muscles of football players, which indicates a high need for both the aerobic and
anaerobic energy delivery pathways (Miller et al., 2007).

Practicing sports, especially aerobic training, has been proposed to be an effective mechanism for
cardiovascular protection, however its effectiveness depends on many factors, including age, sex, body composition
and nutrition, as well as training duration and intensity (Ounis et al., 2008; Kim, Kim, 2012; Du Preez, 2013).

During aerobic exercise, the demand for oxygen increases at the working muscle, so an optimum level
of hemoglobin is required to perform at the highest level with high intensity. As football performance depends very
much on the aerobic component of an athlete, the players need to maintain a normal hemoglobin level to optimize
performance (Urhausen, Kindermann, 2002).

Recent studies have identified the anaerobic threshold during resistance exercise, allowing determination
of the critical metabolic and cardiovascular changes during this type of exercise generally, the anaerobic threshold
in resistance exercise occurs at the low-moderate intensity with high number of repetitions (Simoes et al., 2010).

This study focused on the football players as the game is the most popular and widely played all over the
world. The physiological and body composition variables have important roles in the evaluation of training and for
assessment of the players’ health as well as their metabolic and cardiovascular status. There are insufficient studies
in Kurdistan region-Iraq, in this aspect particularly among football players under 20 years of age. In view of the
above, the present study has been done.

Material and methods
Method of the Study

Experimental method was used for this study. Both groups performed the tests, that is, pre-test, mid-test and
post-test, however only the experimental group participated in the training. This is presented below

Group pre-test training mid-test training post-test
Experimental 0 X 0] X 0
Control 0 0 0
Sbjects

All the male football players in Harir Youth and Sports Centre of Erbil city between the age 16 to 19 years
were the population for the study. The total population is 69 players of Harir Youth and sports Centre. 24 male
football players in the age group of under 20 years of age were intentionally chosen to participate in this study.
The participants were divided into two groups, 12 players (experimental group) (XG), and 12 players (control group)
(Cq).
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Training
Rdministration of training program

To begin the program, the researcher calculated maximum heart rate of each player using the formula:
(220 - age = HRmax), then adjusted for each player their heart rates to 60 and 80% intensity for running pace for
aerobic training and anaerobic training respectively. Aerobic training consisted of 3 minutes of running with 60%
intensity heart rate beat and one minute rest repeated 5 times. Anaerobic training consisted of sprint 30 meter dash
and sprint 50 meter dash. Each player sprint with intensity 80% heart rate beat, sprint 30 meter dash and coming
back to the start point and repeated this training for 5 times. Another anaerobic training sprint 50 meter dash and
coming back to the start point and repeated this training for 5 times. The training was given in the evening time for
one hour for the first two weeks and then 10 minutes, which were increased after every two weeks and in the last
two weeks the training duration was 110 minutes in a day. The training program was conducted to all the players
of the experimental group on every Monday, Wednesday and Friday alternately for 3 months.

Tahle 1. General schedule of 12 weeks of training program

Macro plan

Month October November December
Period & meso Preparatcl)ry phase Preparat:)lry phase Pre-compelﬂtion phase
Micro/weeks 1 2 3 4 5 6 7 8 9 10 1 12
Days 3 3 3 3 3 3 3 3 3 3 3 3
Hours 3 3 35 35 4 4 45 45 5 5 55 55
Physical fitness 1.0 hours 12 minlutesl . 1.0 hours 12 minlutesl . 1A0 hours 12 minlutesA .

Aerobic and anaerobic training Aerobic and anaerobic training Aerobic and anaerobic training
Recreational game & Practice game 2 hours 48 minutes 6 hours 48 minutes 10 hours 48 minutes

Measurement of physiological variahles

The maximum heart rate was measured after 3 minutes long 20 meter shuttle run by using (polar RS 400
heart rate monitor USA model), and lactate blood level was measured after 3 minutes long 20 meter shuttle run by
using lactate pro 2 test meter and lactate pro 2 strips, (Arkary model, Japan). Cardio-respiratory endurance was
indirectly measured during 3 minutes long 20 meter shuttle run by counting the number of shuttles, cone, stop watch
and clapper were used for this test. The shuttle run test was administered outdoor on the artificial football surface.

Measurement of hody composition variakles

In the morning as soon as the selected subjects awoke, body mass index, body fat percentage, skeletal
muscle percentage, resting metabolism and visceral fat level, were measured using the bioelectrical impedance
method by using a full body sensor and a body composition monitor and scale (Omron machine model HBF-514,
USA).
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Statistical procedure employed

For testing the statistical significance difference between the pre-test, mid-test, and post-test repeated
measures were performed and independent sample t-test was used to find out the significant difference between
pre-test, mid-test and post-test of both groups at each level of the tests. The level of significance was kept P = 0.05
in order to test the null hypothesis and alternative hypothesis. SPSS (Version 23.) was used for analyzing data.

Results

Tale 2. Effect of Training on Physiological variables of U-20 years old male football Players

Variables Unit Groups Pre-test Mid-test Post-test P F
XG 2718114 295+1.6 311415 0.01* 15.94
Number of shuttles shuttles
CG 2715413 28.3%15 28.7+1.0 0.07 11.46
XG 122459 9.8+3.7 9.145 0.44 4.07
Blood lactate MI
CG 11.8 £5.6 11.6 £2.3 10.6 £3.9 0.32 0.27
XG 182.0 £5.5 176.8 £7.8 176.6 £6.6 0.74 14.37
HRmax BPM
CG 183.4 £6.7 183.7£9.9 182.0 £7.4 0.37 0.32

Repeated measures (Post Hoc) test was performed. Each value represents mean + SD. N = 24, each group = 12. Computed using alpha = 0.05. * Significance difference when
compared to post-test. XG — Experimental group. CG — Control group.

As stated in 1 there is a significant difference between pre-test and post-test on the number of shuttles
of experimental (XG) group because P value is (0.01), and there is no significant difference between pre-test and
post-test on the number of shuttles of control (CG) group because P value is (0.07). Also there is no significant
difference between pre-test and post-test on the blood lactate level of experimental (XG) group because P value
is (0.44), also there is no significant difference between pre-test and post-test on the blood lactate level of control
(CG) group because P value is (0.32). Also 3 there is no significant difference between pre-test and post-test on
maximum heart rate of experimental (XG) group because P value is (0.74), also there is no significant difference
between pre-test and post-test on maximum heart rate of control (CG) group because P value is (0.37).

Tahle 3. effect of Training on body composition variables of U-20 years old male football Players

Variables Units Groups Pre-test Mid-test Post-test P F
XG 19.9+19 19.5+1.8 19.2+1.6 0.20 16.40
BMI kg/m?
CG 19.8+2.3 202428 20.6 £2.9 0.16 13.00
XG 1.9 +4.6 109 +4.4 10.6 +4.5 0.01* 200.12
Body fat mm
CG 11.8£5.7 12.7 5.6 13459 0.03* 35.94
XG 45.1+2.4 458 +2.2 46.2+2.2 0.05* 91.33
Skeletal muscle kg
CG 45.7 £3.6 443134 436134 0.06* 28.94
. . ) XG 1475 +87.7 1483 +87.6 1505 £91.1 0.01* 26.78
Resting metabolism k.calori
CG 1481 £105.4 1469 +84.3 1466 +84.3 0.01* 0.54
XG 25+16 20413 16+1.3 0.18 8.87
Visceral fat cm®
CG 25+2.1 3.0+22 33+24 0.19 8.55

Repeted measures (Post Hoc) test was performed. Each value represents mean + SD. N = 24, each group = 12. Computed using alpha = 0.05.
* significance differenace when compared to post-test. XG —Experimental group. CG — Control group.
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As revealed in Table 3, there was not significant difference between pre-test and post-test on body mass index
of experimental (XG) group because P value is (0.20), and there is no significant difference between pre-test and
post-test on body mass index of control (CG) group because P value is (0.16). Also there was a significant difference
between pre-test and post-test on Body fat of experimental (XG) group because P value is (0.01), and there is
negative significant difference between pre-test and post-test on the Body fat of control (CG) group because P value
is (0.03). Also there is a significant difference between pre-test and post-test on skeletal muscle of experimental
(XG) group because P value is (0.05), also there is negative significant difference between pre-test and post-test
on skeletal muscle of control (CG) group because P value is (0.006). Also there is a significant difference between
pre-test and post-test on resting metabolism of experimental (XG) group because P value is (0.01), also there
is a significant difference between pre-test and post-test on Resting metabolism of control (CG) group because
P value is (0.01). Also there is no significant difference between pre-test and post-test on visceral fat of experimental
(XG) group because P value is (0.18), there is no significant difference between pre-test and post-test on visceral fat
of control (CG) group because P value is (0.19).

Discussion

In the present study, it was observed that subjects under 20 years of age were more interested in the
recreational games and practice football matches more than the aerobic and anaerobic training. After analyzing
and interpretation of the data, the study revealed a significant increase (P = 0.01) in number of shuttles of the
experimental group (XG). The increase in the number of shuttles during 3 minutes after training reflects improved
cardio-respiratory endurance capacity and aerobic capacity. Cardio-respiratory endurance and aerobic capacity
certainly play an important role in football game and has a major influence on technical performance and tactical
choices (Reilly, 2005; Mc Ardle, Katch, Katch, 2006; Wilmore, Costill, 2005). The aerobic endurance training
enhances the activity of the cardiovascular system as well as the developed oxidative capacity of the skeletal
muscles, and thus oxygen delivery to the working muscle is increased. This was accepted as the main reason for
the elevation of aerobic capacity after a training program (McArdle et al., 2006; Wilmore, Costill, 2005). A similar
observation was noted by other researchers (Hoff, 2005; Reilly, 2005; Miller et al., 2007). On the other hand, no
significant difference (P = 0.07) in number of shuttles of control group (CG),

During the exercise of increasing intensity there is a rise in blood lactate concentration resulting from increased
glycogenolysis. This increase in blood lactate concentration has been interpreted as a reflection of the onset
of hypoxia in skeletal muscles and the exercise intensity at which anaerobic metabolism generates ATP is known
as the anaerobic threshold (McArdle et al., 2006; Wilmore, Costill, 2005). Increased activity of the muscle form
of lactate dehydrogenase and sensitivity to increasing metabolic acidosis. A major effect of endurance training is
thought to enhance lactate clearance (Ali et al., 2012). The experimental group (XG) of this study showed a decrease
of blood lactate level, but no statistical significant difference (P = 0. 44) observed Another research which was done
by (Manna, Khanna, 2013) in the study “effect of training on selected biochemical variables of elite male swimmers”,
they are reported significant decreased (P < 0.05) in peak blood lactate levels of the swimmers. It may be due to
the difference in the type of sports and games has on the effect of blood lactate level, and controlling blood lactate
level not easy for researchers in the day of testing. It should also be noted that activity of daily living has an effect
on the blood lactate level. Also the control group (CG) showed that no significant difference was observed because
P value is (0.44).
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Heart rate increases with an increase in work intensity and shows a linear relationship with work rate (Astrand,
Rodhal, 1986). The highest rate at which the heart can beat is the maximal heart rate (McArdle et al., 2006; Wilmore,
Costill, 2005). The experimental group of this study showed a decrease of blood lactate level, but no statistical
significant difference (P = 0.74) observed, Another research finding showed similar results which was done by
(Manna et al., 2012) in the study “Effect of training on anthropometric, physiological and biochemical variables
of U-19 volleyball players”. It has been seen that short term exercise has no significant effect on maximum heart rate
(Mc Ardle et al., 2010; Wilmore, Costill, 2005). Also in control group (CG) no significant difference between pre-test
and post-test in maximum heart rate was observed because value is (P = 0.37).

Body mass index has significant impact on football teams (Hoff, 2005; Johnson, Doherty, Freemont, 2009)
Body mass is a considerable factor in football since body contact is essential in this game (Hoff, 2005; Johnson
et al., 2009). The experimental group of this study showed that there was no significant difference (P = 0.20)
observed in body mass index of the football players after the post-test. It may be due to the shorter duration of the
training. It has been reported that short term exercise training has no significant effect on body mass of the sports
persons (McArdle et al., 2006; Wilmore, Costill, 2005). Another research finding showed similar results which was
done by (Manna, Khanna, Dhara, 2009) in the study “Training induced changes on physiological and biochemical
variables of young Indian field hockey players”. Also In other side with a control group of the present study observed
no significant difference (P = 0.16) has been observed in body mass index of the football players after the post-test.

The percentage of body fat plays an important role in the assessment of physical fitness of the soccer players
(Hoff, 2005; Ostojic, 2003). A low-body fat may improve athletic performance by improving the strength to weight
ratio (Reilly, 2005; McArdle et al., 2006; Wilmore, Costill, 2005). Excess body fat adds to the load without contributing
to the body’s force-producing capacity (Reilly, 2005; McArdle et al., 2006; Wilmore, Costill, 2005). The experimental
group of this study showed that significant reduction (P = 0.01) in percent body fat has been noted among the
players after the training program. The possible reason of reduction of body fat is exercise training which increases
greater utilization of fat for energetic (McArdle et al., 2006; Wilmore, Costill, 2005). Similar findings were also noted
by other research groups who studied on soccer players and reported that percent body fat decreased significantly
during preparatory and competitive phase of training when compared to baseline data (Reilly, 2005). On the other
hand, in a control group of the present study observed negative significant increase difference (P = 0. 03) observed.

A recent research finding which was done by (Kirkendall, Garret, 1998) in the study “The Effects of Aging
and Training on Skeletal Muscle” reported that Endurance training can improve the aerobic capacity of muscle,
and resistance training can improve central nervous system recruitment of muscle and increase muscle mass.
Therefore, physical activity throughout life is encouraged to prevent much of the age-related impact on skeletal
muscle. The experimental group of this study showed a positive significant increase (P = 0.05) in skeletal muscle.
Whilst the control group of the respective study observed a negative significant decrease (P = 0.006) in skeletal
muscle. Also (Kirkendall, Garret, 1998) in the studied “The Effects of Aging and Training on Skeletal Muscle”
reported Aging results in a gradual loss of muscle function, the typical adult will lose muscle mass with age; the loss
varies according to gender.

Another recent research which was done by (Lemmer et al., 2001) in the study “Effect of strength training on
resting metabolic rate and physical activity: age and gender comparisons” reported absolute significant increase
(P <0.01) in resting metabolic rate after training in young age. In the experimental group of this study showed that
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a significant increase (P = 0.01) in resting metabolism. Where as the control group of the present study observed
a significant decrease (P = 0.01) in resting metabolism.

The experimental group of this study showed a decrease in visceral fat, but statistically no significant difference
(P = 0.18) was observed. Another research which was done by (Giannaki, Aphamis, Sakkis, Hadjicharalambous,
2015) in the study “Eight weeks of a combination of high intensity interval training and conventional training reduce
visceral adiposity and improve physical fitness: a group-based intervention” reported both exercise programs were
effective in reducing total body fat and visceral adiposity (p < 0.05), It may be due to the different type intensity in
training has an effect on visceral fat. Also in a control group of the present study showed that increase visceral fat,
but statistically no significant difference (P = 0.19) observed.

Gonclusion

Cardio-respiratory endurance is an important part of overall physical fitness. An increase in the number
of shuttles during 3 minutes after training reflects improved cardio-respiratory endurance capacity and aerobic
capacity, it will help the physical educator and coaches to apply technical and tactical plan faster during the match
and competition, especially this finding is important for midfield football players to do more about running in
tactical plans in the middle of the ground. Regular measurement of blood lactate level and maximum heart rate are
important to determine optimum intensity in the training and in the different phases of training. Because of training
program Reduce of blood lactate in this research. As we can see the results of current research reduction occurs
of body fat, visceral fat. It is important for player's performance as well as it helps in minimizing the risk factor
for cardiovascular disease among the players, especially for older adults. The results of skeletal muscle of this
research increase, building and increasing skeletal muscle are much important to prevent injuries. Measurement
of resting metabolic rate is important for determining the optimum number of calories for players to burn it at rest,
during training, and vital function of the human body. As the studies on football players are limited in this aspect
in Kurdistan region-Iraq, the data of the present study can be a handy tool and can act as a frame of reference for
monitoring of training of football players particularly of under 20 years old group. This would enable the coaches to
assess the current status of an athlete and the degree of training, adaptability and provide an opportunity to modify
the training schedule accordingly to achieve the desired performance.
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