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Abstract: The aim of this study was to examine the effect of concurrent training on speed, agility and anaerobic power on
U-17 Handball trainees. All off twenty six (26) Handball players who was the only Handball training project team at Injibara
town with age U-17 were conveniently selected and participated voluntarily in the research. Among those half of them were
randomly selected as EG which specially prepared anaerobic training was applied and the rest were CG. Weight and height
averages of U-17 EG and CG were similar which is 56.92 Kg and 57.77 Kg in weight and 1.68m and 1.71m in height
respectively. Before training, PT of two groups of thirteen (13) players (IAT and TT of agility tests, VJ and SLJ tests of
anaerobic power tests and 10m & 40m dash speed tests) were recorded. The anaerobic training were implemented on the EG
twice a week, 35 to 40 min a day. Consequently after six weeks of anaerobic training, DT was taken in each parameter and a
little improvement in each test results observed and training was continually given by increasing its intensity. After three
months, posttest measurement on the same parameters was taken. The difference between the tests were analyzed statistically,
with paired sample “t” test at P<0.05 Consequently it was observed that anaerobic training implemented on junior level players
brought about significant improvements between pre and post test results of agility, in which duration to complete IAT and TT
was decreased by a mean difference of 0.381 seconds at P=0.001 and 0.738 seconds at P=0.000. Speed in which duration of
10m and 40m dash speed test result was decreased by a mean difference of .1262 seconds at P=.020 and .1293 seconds at
P=.010 respectively.. And power, in which height and length of VJ and SLJ test result were increased by a mean difference
of .06m at P=.000 and 0.1161 m at P=0.000 respectively. As result the investigator recommended that adding anaerobic
training on their Handball training program helps to improve players speed, agility and power.
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characteristics. Specifically, endurance, strength, speed,
power and agility must all be well developed in order to
achieve a high performance level in Handball. Handball
match activities cover a range of intensities from low through
moderate to high. One of the aims of training is to improve
the ability to perform maximal and high-intensity exercise.
Handball players must be able to perform anaerobic exercise
(exercise at high-intensity, sprint, and develop high levels of
power /force/ when kicking and tackling). Good levels of
agility and coordination are also necessary and distinguish
between elite and average players. Many sports require a

1. Introduction

Handball requires a high level of physical condition in the
relevant actions of the game like jumping, diving, blocking,
running, sprint, and throwing. Handball is a very strenuous
body-contact Olympic sport [1, 2]. Team-handball is a
dynamic team sport that played at high speed and
incorporates elements physical, mental, technical and tactical.
It requires a high-level athletic performance to be successful
[3, 4].

Physical performance in Handball depends on various
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combination of physical fitness components. For instance;
Handball players should have the skill of shooting, passing
and dribbling. A combination of short-duration strength,
speed, and agility training is essential. [2-5]

The fitness requirements for Handball depend on the level
of performance. They vary also with age groups, between

men and women, and at different stages of the playing season.

Coaches, trainers and sports scientists acknowledge that
preparation for competitive match-play calls for a systematic
approach. This includes consideration of fitness levels of
individual players as well as overall throughout the team.
Attention to fitness profiles is relevant not just in the build-up
towards key matches and tournaments but also throughout
the competitive league season. To succeed based on results
trainees need being testing selected parameters. These
parameters have designed to predict performance capacity,
taking in to account the player’s current level of fitness and
maturity [6, 7] The test items may either be part of a
comprehensive physiological assessment or be dedicated to
performance in Handball.

2. Materials and Methods
2.1. Description of the Study Area

The study was conducted in Injibara Town, south western
part of the Amhara region and North western part of the
county, Ethiopia. It is about 447 km away from the capital
city of Ethiopia, Addis Ababa and 118 km from Bahir Dar,
the capital city of the Amhara Regional state. Geographically,
Injibara is found in 10°59°N and 36°55’E longitude. The
highest and lowest altitude of Injibara is recorded to be
2540m.a.s.] and 3000m.a.s.1 respectively

2.2. Study Design

In this research pre, during and posttest patterned
experimental study design on randomly selected (n=13)
control group (CG) and (n=13) experimental group (EG) was
implemented. And a total of 26 male Handball players, who
took a two consecutive years of Handball training in Injibara
town which organized and supported by Amhara Handball
federation and trained by the investigator himself and one
assistant coach, were voluntarily participated in the research.
And regular yearly Handball training program was
implemented on the control group (CG). While specially
designed anaerobic training of 35 to 40 minutes twice a week
for 12 consecutive weeks in addition to the regular training
program was implemented on the experimental group.

2.3. Measurement Tools and Procedures

First medical examination was taken from all participates
of the study. Players were familiar with the tests and had
performed the test prior to the present study at least once.
Testing was conducted at the same time of day and on the
same field for both pre- and post-testing sessions.
Anthropometric data such as age, height, weight, assessment
were recorded first. Performance testing consisted of the

Vertical jump test and Standing Long Jump Test (Broad Jump)
for power, the Illinois Agility and T-Test for agility, 10m and

40m dash for speed. All testing sessions were carried out

with a 48 h recovery period. Each participant performed two

trials with minimum three minutes recovery between the tests,
times were recorded to the nearest 0.01 second, and the better

of the two trials was recorded. Familiarization test for power,

agility and sprint track were conducted during both the pre-

and post-tests, with two sub-maximal trials prior to the start

of the test. Prior to the testing, the participants followed the

same supervised warm-up procedure with 10 minutes jogging

and sprint drills. Consequently the experimental group

performed on separate days of concurrent training in addition

to the handball training and continued with their regular

training. After the experimental period of 3 months, both

testing sessions were repeated

2.4. Methods of Data Analysis

The data collected through a serious of skill related
physical fitness tests was presented as a group mean value
and standard deviations. And the effects of anaerobic training
on variables were analyzed in separate two pre coded groups
experimental (EG) and control group (CG) twice, pre and
posttests. And the difference between each test result was
analyzed statically with “t” test at p<0.05 through the use of
computerized statically package software (SPSS) version 20.

2.5. Results

This chapter discussed the analysis of data collected from
the samples of study and its results. The purpose of this study
was to investigate the effect of three months of anaerobic
training on agility, power and speed of Injibara town U-17
Handball trainees. A pretest of Agility (Illinois agility and t-
test), power (Vertical and standing long jump) and speed test
of 10 and 40 meter dash test were given. The trainees
continued their Handball training which was given three
times per a week; simultaneously half of them were
randomly selected and subjected to three months of anaerobic
training.

Consequently during test on the same parameters and tests
were given after six weeks of training and Then at the end of
three months of anaerobic training (post) similar tests were
given for all 26 Handball trainees regardless of their groups
so as to evaluate whether anaerobic training affects agility,
power and speed of U-17 Handball trainees or not. Then
finding obtained after three months core training program are
presented below in tables and analyzed graphically. Tables 1
and 2 shows physical features and Tables 3 and 4, show the
statistics for agility, power and speed test scores. The
abbreviations used in the research were as follows:
Experimental Group (EG), Control Group (CG), Illinois
Agility Test (IAT), T-test (TT), Vertical Jump Test (VIJT),
Standing Long Jump Test (SLJT), 10 meter dash (ST1) and
40 meter dash for speed test (ST2).

Body weight averages of the groups in the research are as
follows; U-17 EG=56.92 Kg; CG=57.77 and height averages
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of the groups in the study are as follows; U-17 EG=1.68 m;

CG=1.71m.

Table 1. Body weight and height averages of the groups (Kg).

Groups N Weight (Kg) Height (m)
U-17 EG 13 56.92 1.68
U-17 CG 13 57.77 1.71
Total 26

X=value mean, SD=standard deviation, N=number of players in a group, EG=Experimental groups, CG=control groups.

Table 2. PT, DT & POT results of IAT and T-test of the Groups.

Groups N PT (X,£SD) DT (X, +SD) PoT (X, +SD) AX (PoT) P & PT
IAT result of EG 13 17.836+0.5737 17.6869+.5737 17.455+0.5486 -.381 .001
IAT result of CG 13 17.8277+.7579 17.7123+.7015 17.4592+.5701 -.3685 .017
TT result of EG 13 11.372+0.4765 11.2077+.4748 10.634+0.2960 -.738 .000
TT result of CG 13 11.5023+.4797 11.3846+.4116 11.1254+.4650 -.3769 .005

EG=experimental groups, IAT=Illinois agility test, TT=t-test of agility, X=mean value of each tests, AX=(MD) mean difference, PT=pretest result, DT=during
training PoT=post test results, t-t value, df=degree of freedom, p=significance level.

As Table 2 shows that Pre, DT and post IAT test mean of
EG was 17.836, 17.6869 and post IAT test mean was 17.455
resrespectively. And of the CGPT, DT and PoT result of IAT
mean was 17.8277, 17.7123 and 17.4592 respectively. And
also PT, DT and PoT test results of the EG was 11.372,
11.2077 and 10.634 respectively. And also the CG was
11.5023, 11.3846 and 11.1254 respectively. So these data
indicated that there is a significant difference and gradual
improvement between PT, DT and PoT test results of both
the EG and CG.

In which incase of the EG, duration of Illinois agility run
test was significantly less by a mean difference of 0.381 at
P=0.001 and duration of T-test was significantly decreased by

a PT and PoT mean difference of .738. At P=0.000 after three
months of anaerobic training. And also in case of the CG, in
which duration of Illinois agility run test was significantly
less by a mean difference of .3685 at P=.017 and duration of
T-test was significantly decreased by a mean difference
of .3769 at P=0.005. As a result the investigator accepted
alternative hypothesis 1 and rejected the null hypothesis. And
is confirmed with this finding, [4] found in their research
conducted on effect of core stability training on speed of
running in female cricket players that, two weeks of core
stability training improves speed of running and agility in
selected female cricket players as measured by 4x10 m
shuttle run test and T test for agility.
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Figure 1. Graphical presentation of IAT and T Test result of both groups.
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As the collected data and graph indicated; even if both EG
and CG had a significant change at p<0.05, there is a
difference in their pre and post mean values of both agility
tests, in which mean difference in t- test of EG was 0.738. At
P=0.000 which is relatively high change than mean

difference in t- test of CG 0.3769 at P=0.005. But in case of
Illinois agility test there is no much difference among pre and
posttest mean of both EG and CG beyond to their significant
change listed above.

Table 3. PT, DT& POT results of VJT and SLJT of the Groups.

Groups N PT (X,2SD) DT (X, +SD) PoT (X, +SD) AX (MD) P

ViTresult of EG 13 0.82+0.03 .8369+.02983 0.88+0.035 .06 .000
ViTresult of CG 13 8154+.04977 8215+.04432 .8408+.05693 0254 .038
SLITresult of EG 13 2.1354+.1367 2.1562+.1238 2.2515+0.8315 1161 .003
SLITresult of CG 13 2.0877+.13498 2.0923+.1357 2.1185+.14736 0308 052

EG=experimental groups, N=number of players in a group, VIT=vertical jump test, SLJT=standing long jump test, PT=test before training, DT=during
training PoT=test after three months of training, t=value, df=degree of freedom, p=level of significance, AX=(MD) mean difference.

As Table 2 shows that EG Pre, during and post VIT test
mean was 0.82, 0.8369 and 0.88 respectively. The CG, PT,
DT and PoT result of VJT mean was 0.8154, .8215 and .8408
respectively. So these data indicated that there is a significant
difference and gradual improvement between PT, DT and
post test results of both groups. In which incase of the EG,
height of VIT test result was significantly increased by a PT
and PoT mean difference of 0.06 at P=.000, after three
months of anaerobic training. In case of the CG, height of
VIT result was significantly increased by a mean difference
of 0.0254 At P=0.038 but in case of the second power test

which is SLJT, a significant difference and gradual
improvements was obtained only at the EG in which there PT,
DT and post test result was 2.1354, 2.1562 and 2.2515
respectively. In which length of SLIT result of this groups is
increased by a PT and PoT mean difference of 0.1161 at
P=0.003. But based on the pre given significance value in
which the mean difference of pre and post SLIJT result of the
CG was 0.0308 at P> 0.05. Since the only improvement was
shown by the EG, the researcher accepted alternative
hypothesis 2 and rejected the null one.
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Figure 2. Graphical presentation of VJT and SLJT (power) test of both groups.
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As the above data and graph indicated; even if both EG
and CG had a significant change in VIT at p<0.05, there is a
difference in their pre and post mean values of SLJT in which
mean difference in EG was .06 at P=0.000 which is relatively
high change than mean difference in vertical jump test of

CG .0254 at P=.038. And in case of SLJT; there is also
difference between a pre and posttest mean difference values
of both EG and CG which is .1161 at P=0.003 and .0308 at
P=.052 respectively.

Table 4. PT, DT & PoT results of 10m and 40m dash tests of both groups.

Groups N PT (X,+SD) DT (X, SD) PoT (X, +SD) AX (MD) P

ST1 of EG 13 1.8700+.1403 1.8415+.1197 1.7308+0.1219 -1392 .006
ST1 of CG 13 1.9900+.17574 1.9654+.1579 1.8638+.18728 -1262 .020
ST2 of EG 13 7.60004.2707 7.5085+.2616 7.3985+.2982 -2015 .008
ST2 of CG 13 7.5708+.36716 7.5292+.4011 7.4415+.4011 -.1293 010

EG=experimental groups, N=number of players in a group, ST1=speed test 1 (10 meter dash), ST2=speed test 2 (40 meter dash), PT=test before training,
DT=test during training, PoT=test after three months of training, t=value, df=degree of freedom, p=level of significance, AX=(MD) mean difference.

As Table 4 shows that Pre, during and posttest result of
ST1 (10mdash) test mean of EG was 1.8700, 1.8415 and
1.7308 respectively. And of the CG, Pre DT and PoT test
mean was 1.9900, 1.9654 and 1.8638 respectively. And also
pre, during and post ST2 test results of the EG was 7.6000,
7.5085 and 7.3985 respectively. And also the CG was 7.5708,
7.5292 and 7.4415 respectively. Therefore these data
indicated that there is a significant difference and gradual
improvement of players speed between three consecutive
tests of both the EG and CG. In which incase of the EG,
duration of 10m dash speed test (ST1) was significantly less

by a PT and PoT mean difference of .1392 at P=.006 and
duration of 40m dash speed test (ST2) was significantly
decreased by a mean difference of .2015. At P=.008 after
three months of anaerobic training. And also in case of the
CG, in which duration of 10m dash speed test (ST1) was
significantly less by a mean difference of .1262 at P=.020
and duration of 40m dash speed test (ST2) was significantly
decreased by a mean difference of .1293 at P=.010. As a
result the investigator accepted alternative hypothesis 3 and
rejected the null hypothesis.
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Figure 3. Graphical presentation of ST1 (10m) and ST2 (40m dash) speed test the group.
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As the collected data and graph indicated; even if both EG
and CG had a significant change and gradual improvements in
each tests. There is only a little difference in change of pre and
post mean values of both 10m and 40m dash speed test, in
which mean difference in 10m dash speed test of EG and CG
was 0.1392. At P=0.006 and .1262 at P=0.020 respectively. And
also pre and post mean differences in ST2 (40 meter dash speed
test) of EG and CG was 0.2015 at P=0.008 and 0.1293 at
P=0.010 which was a little or no change between both groups
were observed here. Generally, three months of anaerobic
training has a significant change of improvement in speed,
power and agility of U-17 Experimental groups than control
groups though three months of regular Handball training has its
own positive effect on such skills too.

3. Discussion

Handball is a fast body contact Olympic team sport that
requires running, jumping, sprinting, throwing, repeated
sprinting, faking, hitting, blocking and pushing. Handball
requires a high standard of preparation in order to complete
sixty minutes of competitive play and to achieve success. The
aim of this study was to examine the effect of concurrent
training on speed, agility and anaerobic power on U-17
Handball trainees. Physical fitness is the total of various
independent variables. Generally these variables are
performance oriented and depend upon the functioning of
different systems of the body. Different sports events demand
a combination of different physical variables for high quality
performance. Several studies showed a significant relationship
between speed and agility in handball players [8-11].
Accordingly, the ability to accelerate, defined as the rate of
change in velocity, is more important to successful
performance than maximum velocity [12]. Chittibabu (2014)
earlier identified that back court players require greater amount
of speed and endurance to have better jump shoot accuracy in
handball players [13]. This shows that playing ability has
significant relationship with fitness parameters. scholars
stressed that more time should be dedicated to sprint training
and leg muscle strength and power training, in order to
increase sprint performance [14, 15, 7]. During a handball
match the players has to sprint for fast break, defense and
offence and similarly they perform feints, change of directions.
This finding suggests that team handball players perform and
changes from one type of action to another very frequent, and
hence agility and speed are extraordinary important. Speed
was assessed using a 10-m and 40m run, and agility was
assessed using tests such as the Illinos agility and T-test. Team
handball wing players are usually required to be faster and
more agile than other field players. The finding of the study
shows that speed has a great significant contribution to
improve the playing ability the results of the study pertaining
of national level player to move quickly. Just to perform
shooting, shielding and throwing and to travel from back yard
court to goal line of fore ground of opponent [16-18].

Handball is a fast paced moving team sport which requires

different qualities an athlete perform many accelerations,
sprints, turns, jumps, and a direct body contact with
opponents, for instance, while shooting, defense and offense
as well as high level of aerobic capacity [19, 20]. Agility
plays a significant role in the training of technique. The aim
in training skills is to bring the athlete closer to the ideal form
of the sequences of the movement during the competitive
period. In a game situation, the controlled ability to stop, to
start and to change direction rapidly and more quickly is a
very essential factor and this quality decides one‘s
performance level and the speed of acquiring any skill [21,
22]. Agility is an ability to change direction accuracy and
quickly while moving rapidly. It is obviously necessary for
successful handball player. The sudden change of direction,
the twisting, rapid running and forward- backward running
are the hall marks of player’s quality [23, 13].

Jumping power is also one core capacity while shooting.
Power is a key component to be successful in handball
player’s performance in general and jumping in particular
[24-26]. The researcher also believed that scientific training
like strength training will bring great effect on athlete’s
performance in general and handball specific physical fitness
variables and handball skills performance in particular. In
handball, there is a greater need of strength of shoulder and
explosive power of leg [27]. Handball players are mostly
using these two in shooting, throwing & passing.

4. Conclusions

The result of the study showed that 3 months of concurrent
training has relative positive effect on agility of U-17 Handball
trainees as measured by Illinois agility and T-test. The output
of the study showed that 3 months of concurrent training has a
significant improvement on power of U-17 Handball trainees.
The finding of this study yields a significant benefit on
improvement of Handball trainee’s speed. In general after
three months of concurrent training, statistically significant
improvement and change were observed in U-17 Handball
player’s agility, power and speed. A 12 weeks concurrent
training has an explosive effect on player’s motoric
capabilities such as; standing long jump, shuttle run, speed,
plank, and vertical jump which are some of an important
parameters of Handball speed power and agility.

Acknowledgements

We wish to express our thanks to our family for their
unconditional and unreservedly support and encouragement.

References

[1] Wilson, J. M., Marin, P. J., Rhea, M. R., Wilson, S. M.,
Loenneke, J. P. and Anderson, J. C. (2012) Concurrent training:
a meta-analysis examining interference of aerobic and
resistance exercises. Journal of Strength and Conditioning
Research 26, 2293-2307.



(2]

[3]

[4]

[5]

[6]

[7]

(9]

[10]

[11]

[15]

International Journal of Biomedical Science and Engineering 2020; 8(3): 36-43 42

Chittibabu, B. (2014). Comparison of speed and agility among
handball players of different playing position. International
Journal of Current Innovation Research, 1 (1): 8-10.

Eler S., & Bereket, S. (2001). Comparison of motoric and
physiological parameters of elite Turkish and foreign handball
players. Gazi Journal of Physical Education and Sport Sci, 4
(4). 44-52. Giinay M. (1998). Exercise physiology. Ankara:
Bagirgan.

Chelly, M. S., Hermassi, S., Aouadi, R., Khalifa, R., Van den
Tillaar, R., Chamari, K., & Shephard, R. J. (2011). Match
analysis of elite adolescent team handball players. J Strength
Cond Res, 25 (9), 2410-2417.

Chittibabu, B. (2013). Evaluation of fatigue index at different
times of the day on male handball players. International
Journal of Current Advanced Research, 2 (1), 53-54.

Jeam Marcel Geremia., Matheus Magalhaes Iskiewicz., Rafael
Aguiar Marschner., Tatiana Ederich Lehnen., Alexandre
Lehnen., (2015). Effect of a physical training program using
the Pilates method on flexibility in elderly subjects. Journal of
the American Aging Association. 37 (6).

Seco, J., Abecia, L. C., Echevarria, E., Barbero, 1., Torres-
Unda, J., Rodriguez, V., Calvo, J. 1., (2013). A long term
physical activity training program increases strength and
flexibility, and improves balance in older adults. Rehabil Nurs.
38 (1): pp. 37-47.

Natarajan, M, & Sai Kumar, CH. VST. (2015). Effect of
isolated and combined Swiss ball and mobility training on
selected physical fitness and skill performance variables
among school volleyball players. Journal of Physical
Education and Sports Sciences. Vol. 5-1, ISSN: 0976-6618.

Prem Kumar., N. (2013). Effect of abdominal strength training
on strength endurance and explosive power of women players.
International Journal of Physical Education, Fitness and
Sports, Vol 2 (4), ISSN 2277-5447.

Chittibabu B. Comparison of repeated sprint ability and
fatigue index among male handball players with respect to
different playing position. International Journal of Physical
Education Fitness and Sports, 2014; 3 (1): 71-75.

Bhadu, A. P., & Singh, P. (2016). Comparison of speed,
agility, anaerobic strength and anthropometric characteristics
in male basketball and handball players. International Journal
of Physical Education, Sports and Health, 3 (6), 265-267.

Kog, H. (2010). Combined training program effects on aerobic
and anaerobic capacities in male handball players. Turkish
Kick Boxing Federation Journal of Sport Science, 3 (2), 48-56.

Chittibabu B. Effect of handball specific repeated — sprint
training on aerobic capacity of male handball players.
International Journal of Physical Education, Fitness and
Sports, 2013; 2 (4): 4-7.

Baker, D. G. and Newton, R. U. (2008) Comparison of lower
body strength, power, acceleration, speed, agility, and sprint
momentum to describe and compare playing rank among
professional rugby league players. Journal of Strength and
Conditioning Research 22, 153-158.

Chittibabu, B. (2014). Comparison of repeated sprint ability
and fatigue index among male handball players with respect to
different playing position. International Journal of Physical
Education, Fitness and Sports, 3 (1): 71-75.

[16]

[17]

[18]

[21]

[22]

[23]

(24]

[25]

[26]

[27]

[29]

Singh, L. T., Bhagat, O., & Singh, S. V. (2016). Comparison
of aerobic and anaerobic efficiency between handball and
basketball players. International Journal of Physical Education,
Sports and Health, 3 (5), 397-399.

Lacono, A. D., Karcher, C., & Michalsik, L. B. (2018).
Physical Training in Team Handba 1l. Journal of Handball
Sports Medicine. Retrieved from https://doi.org/10.1007/9 78-
3-662-55892-8_36

Chtara, M., Chaouachi, A., Levin, G. T., Chaouachi, M.,
Chamari, K., Amri, M. and Laursen, P. B. (2008) Effect of
concurrent endurance and circuit resistance training sequence
on muscular strength and power development. Journal of
Strength and Conditioning Research 22, 1037-1045.

Coffey, V. G. and Hawley, J. A. (2017) Concurrent exercise
training: do opposites distract? Journal of Physiol 595, 2883-2896.

Davies, T., Orr, R., Halaki, M. and Hackett, D. (2016) Effect
of Training Leading to Repetition Failure on Muscular
Strength: A Systematic Review and Meta-Analysis. Sports
Medicine 46, 487-502.

de Souza, E. O., Tricoli, V., Franchini, E., Paulo, A. C.,
Regazzini, M. and Ugrinowitsch, C. (2007) Acute effect of
two aerobic exercise modes on maximum strength and
strength endurance. Journal of Strength and Conditioning
Research 21, 1286-1290.

Murlasits, Z., Kneffel, Z. and Thalib, L. (2018) The
physiological effects of concurrent strength and endurance
training sequence: A systematic review and meta-analysis.
Journal of Sports Sciences 36 (11), 1212-1219.

Sibila, M., Vuleta, D., & Pori, P. (2004). Position related
differences in volume and intensity of large scale cyclic
movements of male players in handball. Kinesiology, 36, 58-68.

Wagner, H., Finkenzeller, T., Wiirth, S., & von Duvillard, S. P.
(2014). Individual and team performance in team handball: A
review. 13 (4), 808-  816.  Retrieved  from
http://www.researchgate.netlournal- of —sports- science-
medicine.

Spieszny, M., & Zubik, M. (2018). Modification of Strength
Training Programs in Handball Players and its Influence on
Power during the Competitive Period. Journal of Human
Kinetics, Vol. 63, PP. 149-160.

Sedano, S., Marin, P. J., Cuadrado, G., & Redondo, J. C. (2013).
Concurrent training in elite male runners: The influence of
strength versus muscular endurance training on performance
outcomes. J Strength Cond Res, 27 (9), 2433-2443.

Chtara, M., Chamari, K., Chaouachi, M., Chaouachi, A.,
Koubaa, D., Feki, Y., Millet, G. P., & Amri, M. (2004).
Effects of intra-session concurrent endurance and strength
training sequence on aerobic performance and capacity.
British Journal of Sports Medicine, 39 (8), 555-60.

Mascarin, N., Barbosa de Lira, C. A., Vancini, R., & Andrade,
M. S. (2016). Strength Training Using Elastic Band Improves
Muscle Power and Throwing Performance in Young Female
Handball Players. Journal of sport rehabilitation.

Tanwar, B. (2013). Prediction of playing ability of university
level handball players in relation to their motor ability and
kinthropometric variables. International Journal of Social
Science & Inter disciplinary Research. Vol. 2 (1). Available at:
indianres earchjournals.com 172.



43

[30]

[31]

Awoke Tibebu and Dessalegn Tilahun: The Impact of Concurrent Training on Some Selected Physical Fitness
Components of U-17 Male Handball Trainees in Case of Injibara Town, Ethiopia

Cetin, E., & Ozdol, Y. (2012). Jump shot performance and
strength training in young team handball players. Akdeniz
University, School of Physical Education and Sports, Antalya,
Turkey.

Vijayaragavan, R., & Perumal, V. (2016). Effect of balance
exercise program on static balance of male handball players at
school level. International Journal of Physical Education,
Sports and Health, 3 (6), 285-288.

[32] Bilge, M. (2013). Interval Training Specific to Handball and

Training Program Designs. World Applied Sciences Journal.

[33] Cherif, M. S., Chaatani, S., Nejlaoui, O., Gomri, D., &

Abdallah, A. (2012). The effect of a combined high-intensity
plyometric and speed training program on the running and
jumping ability of male handball players. Asian journal of
sports medicine, 3 (1), 21.



