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From a general point of view, it is noticeable
that there is not numerous information about the
implications and modifications of the cardiac sys-
tem during specific efforts, especially if we are to
refer to junior handball players. In any elite sport
the athlete must have a series of skills connected
to the psycho-social, technical, tactical, physi-
ological aspects of the discipline, these having
an important saying when talking to match per-
formance. Even the psychology characteristics
that the game itself requires from a player, can
be connected to the physical performance of a
handball players. As we all know, it is impera-
tive for a better chance of success that the play-
ers even from a young age to be continuously
observed and measured in order to have a bet-
ter perspective of their level of performance. The
main objective of this study is to have a proper
image of the evolution of the heart rate of junior
handball players when performing different types
of efforts, and also their recovery after complet-
ing it.

Methods of research used where represented in
an incipient phase to consult the specific literature
for a better understanding of the specialists inter-
ests, then it was mainly represented by applying
the specific tests in order to be measured dur-
ing the efforts. In what concerns the results of
the study, they will be presented in the research
article. The handball game is a very demanding
one, this meaning that the training process in
a very complex one. From the point of view of
effort type, this team sport is a mixt one (aerobic
and anaerobic) depending on the moments of
the game and the requirements that the phases
have for the players. Also, the handball game is a
dependent one on the actions of the opponents,
but in the modern days its dynamism grows more
and more this meaning the increase of the physi-
cal demands. Therefore, we see the necessity of
analyzing the modifications of the heart rate of
the handball players even from the junior level in
order to be able to have a pertinent and general
point of view of the implications of the cardio vas-
cular system and the evolution of its parameters
when performing specific efforts.
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Bazasiom, rMoMimHo, wo  iHghopmayii  npo
Hacsioku ma Moougbikayii cepyesol cucmemu
Mid Yac KOHKpemHUX 3yCusb, OCO6AUBO SIKUJO
2080pUMU PO OHIOPCLKUX — 2aHAbosticmis,
Hemae. Y 6yOb-KOMy e/limHoMy 8udi criopmy
CriopmcMeH MosUHeH 80/100imu pSIOOM HaBUHOK,
108’si3aHUX 3 MCUXOCOYia/IbHUMU, MEXHIYHUMU,
makmuyHuUMU, ¢hisiosio2i4HUMU acriekmamu ouc-
YUrsiHuU, SiKi Maromb BaX/IUBE 3HAYEHHS, KO/U
tidembcsi npo  pesysbmamu mMamyy. Hasimb
MICUXO/I02IYHI Xapakmepucmuku, siki cama epa
BUMazae B8i0 2pasysi, MOXymb 6ymu ros’sisaHi
3 hi3uyHOK npayesdamHicmio 2aHobosticmis.
Sk Mu BCi 3HAEMO, 07159 KpaWUX WaHCIB Ha yCriix
Oy’xe BaxK/1UB0, W06 2pasyi Hasimb 3 FOHO20 BiKy
rnocmiliHo criocmepiaasucsi ma BUMIPHBA/IUCS,
wob Mamu Kpalyy nepcriekmusy IXHb020 PiBHsI
rpodykmusHocmi. OCHOBHa Mema yb020 00C/Ti-
OXEHHs1 — ck/1iacmu rpasu/ibHe YSIBIEHHS MPo
€BO/II0YiH0 Cepyeso2o pUmMMy FHOHIOPCbKUX 2aH0-
6071iCMIB MPU BUKOHaHHI PI3HUX BUOIB 3yCU/b, @
MmakKox ix BIOHOB/EHHSI Mic/1s1 (1020 BUKOHAHHSI.
Memoou 0ocnioxeHHs], $IKi BUKOPUCMOBYBa-
J1UCS Ha r1oYamkoBsoMy emarti 07151 38ePHEHHS1 00
creyjiasibHoi limepamypu 07151 Kpaujozo posy-
MiHHSI IHMepecis creyiazicmis, 8 OCHOBHOMY
6y/iu  npedcmassieHi  W/SIXOM  3acmocyBaHHsI
KOHKpemHux mecmig 0/11 BUMIPIOBaHHS  Mi0
yac pobomu. LLjo cmocyembcs pesy/sibmamis
00C/liOeHHS, MmO BOHU 6yOymb BUKIAOEHi B8
oocnioHuybKit cmammi. Tpa 8 2aHA60/1 dyxe
BUMO2/1UBA, & Ue 03Ha4Yae, WO MpeHyBa/lbHUl
npoyec Oyxe ckaadHul. 3 moyku 30py Budy
3ycurib, yeli KomaHoHull 8ud criopmy € 3mitua-
HUM (aepobHUM ma aHaepPOOHUM) 3a/1EXHO BIiO
MOMeHMIB 2puU ma BUMOR, SIKi cha3u BUCYBaOMb
00 2pasuis. Takox 2aH060/IbHA 2pa 3a/1eXUMb
B8i0 Oill CyrepHuUKiB, asie 8 HaW 4ac ii OUHami3M
dedasii biniblue 3pocmae, WO O3Ha4yae 36i/b-
WeHHS  hi3uyHUX Bumoe. Tomy MU 6ayumo
HEOBXIOHICMb aHasli3y 3MiH Yacmomu cepyesux
CKOpPOYeHb Yy 2aHObo/1iCMIB HasiMmb 3 IOHaYbKO20
PiBHS, Wob Mamu MoX/usicmb Mamu OopedHy
ma 3a2asibHy MOYKY 30py Ha Hac/lioku cepyeso-
CyOUHHOI cucmeMu ma eso/Ioyiro ii. mapamempu
PU BUKOHAHHI KOHKPEMHUX 3YCU/Tb.

KniouoBi cnoBa: 2aH060/1, toHiopu, YCC,
10/1b08e MecmysaHHs1

Target setting in general and its connection
with important scientific or practical tasks. From
a general point of view, it is noticeable that there
is not numerous information about the implications
and modifications of the cardiac system during
specific efforts, especially if we are to refer to junior
handball players. In any elite sport the athlete must
have a series of skills connected to the psycho-so-
cial, technical, tactical, physiological aspects of the
discipline, these having an important saying when
talking to match performance. Even the psychology
characteristics that the game itself requires from a
player, can be connected to the physical perform-
ance of a handball players.
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Analysis of recent research and publications.
As we all know, there is a variety of team sports, or
sports in generally, that have different needs and
present efforts from the body of the athletes (aer-
obic/anaerobic). In some team sports (e.g., Football,
handball, basketball), the sportsman performs a ser-
ies of varied types of physical gestures that can range
from the simple position of standing still to the running
phase at different intensities [1].

Other authors state that training is an important
component in this complex area of elite team sports,
it's necessity being the one of influencing the match
performance. Therefore, the actual quantification of
this training process becomes the main objective
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and also the responsibility of the coaches, on every
performance level, to be able to make the difference
between a well-prepared team and one that needs
other aspects of the game to be improved [2].

Highlighting previously unresolved parts of
the overall problem. In this modern stage of the
game, due to its growth and development from a
dynamic point of view, some of the most important
trends in any sport, especially in team sports, are the
continuous process of replicating match conditions in
a noncompetitive context. This meaning that coaches
must research and a valid set of information about the
characteristics of an official competition in order to
create an efficient plan or a training program [4; 7; 9].

Some of the most important aspects when talk-
ing about sports performance, is the one connected
to the physiological implication of the effort and the
modifications that the cardio-vascular suffers through-
out the phase. We think that the first conclusion that
ought to be taken into consideration is the one that
more and more data gathered about this subject can
improve the training process.

This type of reasoning is not sound because win-
loss records alone do not scientifically validate the
conditioning programs used by the successful teams.
In fact, the successful team might be victorious by
virtue of its superior athletes and not its outstanding
conditioning program. Without question, the planning
of an effective athletic conditioning program can best
be achieved by the application of proven physiological
training principles. Optimizing training programs for
athletes is important because failure to properly con-
dition an athletic team results in a poor performance
and often defeat. The coaches presently use various
conditioning skills among, skill-based conditioning
is prescribed to all level players, because this type
offers many benefits. One of the benefits of imply-
ing this type of training is the combination of sports
specific skills and fitness.

As a long-term tradition, coaches must plan their
conditioning programs for the teams that they have in
their suborder, using examples of teams that followed
them and had a continuous streak.

Many authors state that some movement patterns
of the athletes are connected to the heart rates and
sources of muscular energy and are generally used
to gain some information about the physiological
demands of team sports [3; 8; 12]. Data about the
metabolic implications experienced on the duration of
a competition is necessary in order to create specific
training programs to aid the athletes reach their opti-
mal fitness levels by reducing the heart rate and the
stress of the musculoskeletal system [10]. We noticed
a series of research works in football and rugby [8;
9], thus in other team sports such as basketball the
researches are far few in comparison. It is well known
that physical exercises are a major mean in the
prevention and treatment of cardiac and metabolic

diseases [9] and by being physical active can pro-
logue life and set back some chronical conditions [8].
Many studies concerning the effects of physical train-
ing on health have the tendency to focus on the impli-
cations of the aerobic efforts on the cardiovascular
and metabolic state.

Team handball is being seen as a high intensity
exercise that primarily uses the aerobic system of the
athletes, with moments of high intensity moments that
are connected to the anaerobic path due to the phases
of the game, some of them having the tendency to
grow from a intensity point of view [6; 10]. The activ-
ity in this team sport is to be compared to some other
team sports played in a small-sided version [3; 4; 10].

Material and method. The study was conducted
on 9 junior handball players with different training lev-
els. For gathering the data, we have used Polar H7
which is a performant sensor that indicates in real time
and with high accuracy the heart rate and transmits
is directly to the monitoring devices. By using these
sensors we've had the chance to observe the modi-
fications and the recovery of the cardiac rate of the
players when performing an anaerobic type of effort.

As a main field test, we have used VAMEVAL in
order to assess their maximal aerobic speed.

Procedure: the subjects run around a track with
markers placed every 20 meters. The test begins at
8km/hr and the pace increases by 0.5km/hr every
minute. Each player must maintain the correct speed
as indicated by the audio recording, so that they are
in line with a marker cone when each pacing signal
sounds. If a player is one meter or more behind the
required pace, they receive a warning. If they are
more than two meters behind, they have reached the
end of the test and their result is recorded.

In the sixth figure it is presented an example of the
final statistics of a players after finalizing the evalua-
tion process. In what concerns the heart rate, the aver-
age one during the test, was around 146 BPM, reach-
ing the maximal one at 191 BPM in the final stage,
due to the effort’s intensity that increases towards the
end. These can be seen as important information for
the coaches, in order to gradually evolve the training
process for the players to gain the physical condition
that can help them obtaining performance on official
competitions.

Figure 7, presents another example of a player’s
statistics on the duration of the test. In his case, the
average heart rate was 159 BPM, reaching 215 at
his maximal point. We have to state that this maximal
value could have appeared because of a short burst
and a minor misreading of the Polar sensors.

Other information about the players about their
heart rate evolution both seen from an average point
of view and also the maximal values that they had.

To see if there is any correlation between the aver-
age, maximal times zones of the effort, we have used
the program SPSS 20, in order to see if there are any
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significant values. The Pearson test and the results
have been highlighted in the table above. A first cor-
relation is to be noticed between the maximal HR
and the first time zone (,854), as follows we can see
another correlation that is significant statistically in
what concerns the final time zone and the 10-15 one
(-,673) this leading to the conclusion that the max-
imal values of the HR influences in a certain way the
actions of the players when performing specific efforts.

Figure 1. The status of the heart rate of the players
at the beginning of the trial

Figure 3. The status of the players in the 5th minute
of the effort

Figure 5. Example of chart regarding the overall stats
of a player
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It is noticeable that the heart rate of the play-
ers, modifies from a moderate sill in the beginning
of the field test due to the low intensity of the effort
and the requirements of the cardiovascular system.
With every stage that continues to demand more and
more implication of the musculoskeletal and also the
respiratory and cardiac systems, the heart rate of the
players raises to a maximal sill, for athletes to be able
to sustain the effort.

Figure 2. The status of the heart rate of the players
in the first minute of the effort

Figure 4. Heart rate on the highest intensity moment
of the trial

Figure 6. Example of chart regarding the overall stats
of a player
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Table 1
Pearson correlations of the heart rates and time zones
. . Time zone
Average HR Time zone 0-5 % |Time zone 10-15 % 15-20 %
Pearson Correlation ,587 ,854™ -,003 -,110
Maximal HR Sig. (2-tailed) ,096 ,003 ,994 777
N 9 9 9 9
Ti Pearson Correlation ,463 1 -,245 -,008
ime zone - -
0-5 % Sig. (2-tailed) ,854 ,317 ,068 ,302
- N 9 9 9 9
- Pearson Correlation ,246 -,245 1 -,673
ime zone - -
10-15_% Sig. (2-tailed) 524 ,525 ,047
N 9 9 9 9
Ti Pearson Correlation ,030 -,008 -673 1
ime zone - -
15-20_% Sig. (2-tailed) ,939 ,983 ,047
N 9 9 9 9

The most important information that can be with-
drawn from this sets of figures is thatthe level of training
of the players is equally distributed due to the similar
values that can be observed above, this meaning con-
stantand gradually calculated training programs forthe
athletes. The heart rate values tend to be distributed in
a normal mean across the duration of the evaluation.

It is important to have a general opinion of the evo-
lution of the heart rate and also the modifications of
the cardio vascular system when performing specific
efforts in order to understand the complete process
that the players must go through when preparing for
official competitions.

Conclusions and research perspectives.
The handball game is a very demanding one, this
meaning that the training process in a very complex
one. From the point of view of effort type, this team
sport is a mixt one (aerobic and anaerobic) depending
on the moments of the game and the requirements
that the phases have for the players. Also, the handball
game is a dependent one on the actions of the oppon-
ents, but in the modern days its dynamism grows more
and more this meaning the increase of the physical
demands. Therefore, we see the necessity of analyz-
ing the modifications of the heart rate of the handball
players even from the junior level in order to be able to
have a pertinent and general point of view of the impli-
cations of the cardio vascular system and the evolu-
tion of its parameters when performing specific efforts.

This study, can also represent the starting base
for further researches that could treat this area of the
athletes with more and more interest.
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